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DR4 prevalence related to the age at disease onset in
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suMMARY The prevalence of HLA-DR4 in relation to age at disease onset was calculated in 226
consecutive female patients with definite or classical rheumatoid arthritis (RA). A slight increase
in the prevalence of DR4 with age at RA onset was found. This appeared to be due to the low
percentage of rheumatoid factor (RF) positivity in the youngest age groups; the DR4 prevalence
in the RF positive patients was constant for all decades-that is, approximately 60%. A
previously reported declining trend of DR4 prevalence in women with RA in relation to age of
RA onset may be due to the disease heterogeneity of the patients included in that study.

The relation between HLA-DR4 and rheumatoid
arthritis (RA) has been well established.1-3 In
previous studies a significantly higher HLA-DR4
prevalence was found in women with RA than in
male patients,4 as well as a stronger association of
HLA-DR4 with early onset RA.4 5 In one study the
strong association between HLA-DR4 and early
onset RA was seen only in women.6 The question
whether HLA-DR4 is particularly associated with
early onset disease in women is intriguing when one
realises that the female to male incidence ratio in
RA declines with age after 60. Men of all ages above
15 are equally susceptible to the disease, whereas in
women a marked increase in the prevalence of the
disease occurs between the ages of 35 and 55,
together with a decrease at 60 and over.7
A particularly strong association between HLA-

DR4 and early onset disease in women may be
relevant to a consideration of the aetiology ofRA in
relation to gender and hormonal influences. The
interpretation of results from HLA-RA association
studies is difficult, however, owing to the disease
heterogeneity of RA. It is well known that the
HLA-DR4 antigen is preferentially associated with
the more serious manifestations of the disease.,-" A
possible relation between DR4 and RA onset in
women thus has to be established in a homogeneous
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group of patients with RA. We therefore studied the
relation between HLA-DR4 and age at disease
onset in a well defined group of women with definite
or classical RA.

Patients and methods

Two hundred and twenty six unrelated female
Caucasoid patients with RA fulfilling the American
Rheumatism Association (ARA) criteria for defi-
nite or classical RA12 were studied. The younger 131
women, with age at disease onset between 16 and 50
years, were patients with symptoms of recent date,
who made their first visit to the rheumatology
outpatient clinic in Leiden in the period 1982-6.
They were initially enrolled in a case-control study
on the association between RA and oral
contraceptives.13 The remaining group of 95 older
patients with RA, with age at disease onset between
50 and 85 years, were consecutive patients at the
outpatient rheumatology clinic during a three month
period in autumn 1986. For all women the age at
disease onset was defined as the age at onset of
symptoms.
A group of 305 women with soft tissue rheumat-

ism or osteoarthritis, already tissue typed during the
case-control study on the association between RA
and oral contraceptives,13 served as controls. Of
these women, both the HLA-DR4 status and age at
symptom onset were known. Because the maximum
age of these controls was 50 years the HLA-DR4
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Table 1 Distribution ofpatients with rheumatoid arthritis (RA) over the decades and the percentages of rheumatoid factor
(RF) positivity and DR4 positivity in each group

Decades Number of patients Number of RF Number with Number with
(years) with RA positive patients DR4 positivity DR4 positivity

(%) in alt patients in RF positive patients
(%) (%)

16-25 21 10 (48) 6 (29) 6 (60)
26-35 41 25 (61) 18 (44) 14 (56)
36-45 54 40 (74) 32 (59) 29 (73)
46-55 55 46 (84) 29 (53) 25 (54)
56-65 24 19 (79) 12 (50) 9 (47)
66-75 24 16 (67) 13 (54) 10 (63)
76-86 7 2 (29) 2 (29) 1 (50)

Total 226 158 (70) 112 (50) 94 (59)

prevalence in the control group was validated
against the HLA-DR4 antigen prevalence in a group
of 1576 healthy, age matched, unrelated female
Dutch Caucasoids.

LABORATORY TESTING AND ANALYSIS
HLA-DR4 typing was carried out by the double
fluorescence technique described by Van Rood et
al.14 The presence of rheumatoid factor (RF) was
ascertained by the latex and Waaler-Rose tests. RF
positivity was defined as latex determination >12-50
IU (1/160) or Waaler-Rose value >25 IU (1/16), or
both.
The relation between DR4 and age at disease

onset was described by the DR4 prevalence and the
age at symptom onset. To allow for the small
numbers at each individual age we used 10 year
moving averages-that is, antigen prevalence of
DR4 for age group 16-25 years, 17-26 years, 18-27
years, etc. The DR4 prevalences were calculated for
the total RA group and separately for the RF
positive and RF negative patients. A x2 test was
used for statistical analysis of the results.

Results

Table 1 shows the distribution of the patients with
RA over the decades, and the fraction of RF
positivity and DR4 positivity in these groups. Of all
patients with RA, 70% were RF positive; the RF
positive patients, however, were not evenly distri-
buted over the decades. In the young and very old
patients, especially, the percentage of RF positivity
was low-48% and 29% respectively. The preva-
lence of HLA-DR4 in the control group of women
with soft tissue rheumatism or osteoarthritis was
29%, similar to that in the healthy women. The
prevalence of HLA-DR4 in all patients with RA was
50%, which was significantly higher than that in the
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Fig. 1 HLA-DR4 prevalence in relation to age at disease
onset. The age at disease onset is represented on the
horizontal axis as 10 year moving averages, each point
representing a 10year interval as follows: 16-25, 17-26,
18-27, etc. RA =rheumatoid arthritis; RF=rheumatoid
factor.

controls (p<0.001). The HLA-DR4 prevalence in
the RF positive patients was 59%, which was
significantly higher than that in the RF negative
patients with RA (27%; p<0.0001).

Figure 1 presents graphically the relation between
the prevalence of HLA-DR4 and age at disease
onset. On the horizontal axis the age at disease
onset is represented as 10 year moving averages as
described in 'Patients and methods'. The prevalence
of DR4, represented on the vertical axis, showed a
slight increase in the period of RA onset from 16 to
40 years. This trend disappeared when the DR4
prevalences were calculated for the more
homogeneous group of RF positive patients. The
control group showed no relation between the
prevalence of DR4 and the age at disease onset and
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fluctuated around the mean DR4 prevalence of the
healthy female blood donors.

Discussion

In the present study of female patients with RA we
could not confirm the previously reported declining
trend in HLA-DR4 prevalence with the age at
disease onset.6 There was even a slight increase in
HLA-DR4 prevalence with age. This increase,
however, could be attributed to the low percentage
of RF positivity in the youngest age groups as the
HLA-DR4 prevalence in the RF positive patients
was constant for all decades. A stronger association
with DR4 in RF positive patients has also been
reported in earlier studies. The discrepancy be-
tween the present study and earlier studies regard-
ing DR4 and disease onset may well be due to
variation in case definition and patient selection.
For example, Jaraquemada et al used pooled patient
data originating from eight separate studies with all
different case selection criteria.6 In the present
study we used a homogeneous group of consecutive
patients with RA attending one outpatient clinic and
selected by one investigator (JMWH) with the only
selection criterion that of definite or classical RA,
which enhances the reliability of our findings. As
regards the variation of DR4 prevalence in the
different subgroups of RA it is also possible that
previous studies have overinterpreted the import-
ance of the statistical significance of their findings.

It has been well established that the DR4 preva-
lence in RA varies considerably-namely, between
28% in patients with RA ascertained through a
population survey15 and 92% in patients with RA
with severe extra-articular disease.8tt These differ-
ences may be explained by assuming that HLA-DR4
is either a marker for a susceptibility gene conferring
susceptibility only to a severe type of RA with
extra-articular manifestations,16 or a marker for a

disease modifying gene.15 In both cases the HLA-
DR4 prevalence should be similar for all age groups
of disease onset in men and women unless the
different subgroups in RA-for example, RF posi-
tive RA, vasculitis, have an age related disease
onset. In that case one would expect to find a cluster
of DR4 positivity at that specific age group. Some
support for this hypothesis is found in publications
reporting a lower prevalence of RF positivity and
DR4 positivity in older age onset RA than in those
with younger age onset RA.17 18

In conclusion, no trend was seen in HLA-DR4
prevalence with age at disease onset in RF positive
women with RA. Only studies with strict selection

criteria for the study subjects will give us more
insight into the association between RA and DR4.
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