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Pauciarticular juvenile rheumatoid arthritis: clinical
and immunogenetic aspects

CHESTER W. FINK, AND PETER STASTNY

From the University of Texas Southwestern Medical School, Dallas, Texas, USA

All the diagnostic dilemmas pointed out by previous
speakers are accentuated in a child who develops
swelling in one or a few joints. In addition to the
diseases already discussed there are many congenital
and acquired conditions associated with arthritis.
Fortunately, these are balanced by a number of
degenerative arthritidies not seen in children.

Clinical features

One of the greatest problems in diagnosing pauci-
articular disease early is that the peripheral arthritis
often appears before other, more diagnostic,
manifestations. The late development of a typical
rash or nail changes in psoriatic arthritis or the later
complaints of back stiffness or radiographic evidence
of sacroiliitis that are seen in juvenile ankylosing
spondylitis make early diagnosis of the peripheral
arthritis difficult. Two recent cases illustrate this
point. One was that of a 15-year-old girl who, 12
years after a brief episode of a swollen knee, had a

sudden perforation of a short segment of small
bowel affected with Crohn's disease. Another was
that of a boy seen 8 years after having had a swollen
knee for a few months. His back pain of recent onset
was found to be due to ankylosing spondylitis rather
than an injury, as he had supposed.
Notwithstanding these diagnostic nightmares,

there is often some clue to show that a given arthritis
is not simply pauciarticular juvenile-onset arthritis.
These clues in adults have already been mentioned-
heel pain, plantar fasciitis, spurs, hip disease, and
acute rather than the more usual chronic iridocyclitis
seen in juvenile-onset polyarthritis.
Reported cases of Reiter's syndrome (RS) in

childhood have usually followed gastrointestinal
infections rather than sexual exposure, but children
seem to have the same high incidence of B27
positivity as do adults. Jacobs has described 10
children, all but one being male, that he has called
cases of incomplete RS.'68 Although the clinical
stories in these cases were extremely variable, heel
pain, Achilles tendinitis, and blepharitis were

common. All were B27-positive.

Immunogenetic features

Dr. Peter Stastny and I have carried out immuno-
genetic studies in Dallas of 126 children with
juvenile-onset arthritis (Table 1). All fitted the criteria
of the Juvenile Rheumatoid Arthritis (JRA) Criteria
Subcommittee of the American Rheumatism
Association. Those with a pauciarticular onset-that
is, arthritis of four or fewer joints during the first
six months of disease-have been further subgrouped
according to the classification shown. Twelve children
who developed a chronic asymptomatic uveitis are
separated out as the first subgroup. Ten boys with
onset of arthritis after their 9th birthday make up the
second subgroup. The remaining 45 children were
divided according to their course after the initial six
months of disease. In 26 no more that four joints
were ever affected, and they are designated persistent
pauciarticular arthritis. In 19 the number of joints
affected increased to five or more during their
follow-up. This extension of arthritis usually
happened during the first five years after the onset of
arthritis, but one patient had no polyarthritis until
12 years after the initial pauciarticular episode. There
were 31 with polyarticular onset and 28 with a
systemic onset.
The distribution of HLA-A and HLA-B antigens

was similar in JRA patients taken as a whole group
and in 73 controls, although not every patient was
typed for every antigen. But when the subgroup
of boys with pauciarticular onset of arthritis at
9 years of age or older is separated out 80% of them

Table 1 Clinical classification of 126 patients with
juvenile arthritis
Clinical group Number

(A) Pauciarticular onset 67
(1) With iritis 12
(2) Males, after 9 years 10
(3) Persistent pauciarticular 26
(4) Conversion to polyarticular 19

(B) Polyarticular onset 31
(C) Systemic onset 28

Total 126
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Table 2 Relative incidence of HLA-B27 in the various
clinical forms ofjuvenile rheumatoid arthritis

Clinical group No. of % P
patients positive value

(A) Pauciarticular 53 19 NS
(1) With iritis 9 11 NS
(2) Males >9 years 10 80 <0-001
(3) Persistent pauciarticular 21 5 NS
(4) Conversion to

polyarticular 13 - NS
(B) Polyarticular 26 12 NS
(C) Systemic 22 9 NS

Controls numbered 73, positive 11 %.

(8 out of 10) are B27-positive (Table 2). In some

series with long-term follow-ups many of the children
with this type of onset had developed sacroiliitis, but
there are also many who have not. The data on this
table is derived from a slightly smaller group than
that used for D locus typing. Similar results have
been reported by others.

In 1974 Stastny showed that the HLA-D antigen
DW4 (as determined by mixed lymphocytce stimula-
tion) was found in a significantly higher percentage
of adult rheumatoids than controls. In Caucasians
the incidence in definite rheumatoid arthritis was

59% and in controls 17 %. In the adult rheumatoids
there was no increase in other D locus antigens for
which testing was done. This finding has been
confirmed in several laboratories using a number of
different homozygous DW4 cells as stimulators. In

blacks and Mexican-Americans with adult rheu-
matoid arthritis living in the Dallas area the incidence
of DW4 was close to that of the normal Caucasian
population, but comparable black and Mexican-
American control groups were not available. All the
studies reported today have therefore been done in
Caucasians.
The incidence ofHLA-D antigens was examined in

126 patients with juvenile rheumatoid arthritis
(Table 3). The higher incidence ofDW4 in the adults
with rheumatoid arthritis was not seen in the
children. In fact, the juveniles had a significantly
lower incidence of DW4 compared with controls.
The difference between juvenile and adult rheumatoid
arthritics is 9% versus 59 %, a very significant
difference. Ten children with a polyarticular onset
and positive rheumatoid factor tests, most having
had subcutaneous nodules, were selected out of the
total group and tested for DW4 or DRW4. Three of
the 10 were positive. Thus it may be that even this
group of children, whose disease most closely
resembles the adult form, is genetically dissimilar to
the adult with rheumatoid arthritis. The incidence
of three HLA-D antigens-DW7, DW8, and

Table 3 Incidence ofHLA-D antigens in 126 juvenile
rheumatoid arthritis patients and controls*

Antigen JRA patients Normal P value
controls

No. % No. %

DW4 11/122 9 17/84 20 <0-05
DW7 19/62 31 10/75 13 <0.05
DW8 25/98 26 7/82 9 <0.01
TMo 25/123 20 1/80 1 <0-001

*DWI, DW2, DW3, DW5, DW6, and DW1 I not significantly
different.

TMo-was significantly increased in the juvenile
arthritic. TMo is a homozygous typing cell from
one of our juvenile patients and is apparently
rare in the normal Caucasian population. Only one
out of 80 normals tested so far have it.
The higher incidence of the three antigens can be

seen to be related more specifically to different types
of onset (Table 4). DW7 was more common in the
pauciarticular group and was found even more often
in the systemic-onset group. However, the figure of
43 % is based on only 14 systemic-onset patients, six
being DW7. There was a very significant increase in
DW8 in the pauciarticular group, with a P value of
less than 0-001. Although the numbers of patients
are small there may be a somewhat higher incidence
in the subgroup with iritis. TMo is significantly
increased only in the pauciarticular group.
A series of 123 juvenile arthritics-sufficiently

numerous for further subclassification-have since
been tested for the presence of TMo (Table 5). The
most significant incidence ofTMo is in the persistent
pauciarticular group-46% versus 1 % in the
controls. The P value is less than 0 *0001. Less
striking increases are seen in the males beginning
their arthritis at 9 years of age or older and those
with a pauciarticular onset but later development of
a larger number of affected joints, No increase in
TMo was seen in the pauciarticular patients with
chronic iritis or those having either a polyarticular or
systemic onset. T think it is obvious that there is some
overlap between the three groups with pauciarticular

Table 4 Incidence ofHLA-D antigens in JRA
patients classified according to clinical onset

Subjects Antigen ( Y.)

DW4 DW7 DW8 TMo

Controls 20 13 9 1
Onset type

Pauciarticular 5* 32t 37t 28t
Polyarticular 16 18 16 10
Systemic 9 43t 13 14

*P<0.01; tP<0-05; tPO-001.
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Table 5 Incidence ofantigen TMo in 123 patients in the
different clinical groups ofjuvenile rheumatoid arthritis

Clinical group No. of % P value
patients positive

(A) Pauciarticular
(1) With iritis 12 8 NS
(2) Males over 9 9 20 0.02
(3) Persistent

pauciarticular 26 46 0.0001
(4) Conversion to

polyarticular 17 18 0.02
(B) Polyarticular 28 7 NS
(C) Systemic 26 8 NS

involvement (A2, A3, and A4), and it might be
difficult on occasions to separate them from each
other clinically.
A small group of 29 randomly selected juvenile

arthritic patients (Table 6) were also typed for the
presently available HLA-DRW specificities and
compared with a normal Caucasian control group
and 55 adult rheumatoid arthritis patients. As in the
D locus testing, the incidence of DRW4 was
significantly higher in adult rheumatoids than in
normal controls-69% versus 32 %Y. The incidence
of DRW4 in the juvenile arthritics was lower than
controls-9% versus 32Y-and strikingly different
from the adult rheumatoids. The increased incidence
of DW8 in the juvenile arthritics previously shown
was again seen with WIa8, which is the present
designation of DRW8. Thus DRW typing confirms
the pronounced difference between juvenile-onset
arthritis and adult rheumatoid arthritis seen with the
mixed lymphocyte culture system of the D locus.

Discussion

The meaning of these typing differences is still
unknown. The marked dichotomy in the incidence of
DW4 (and DRW4) in adult rheumatoid arthritis and
in all forms ofjuvenile arthritis is additional evidence
to support the clinical impression that these are
different diseases, perhaps even with different

aetiologies. Different HLA gene associations would
seem to corroborate the clinically obvious
distinctions between the subgroups within what is
now called juvenile rheumatoid arthritis or juvenile
chronic arthritis. Nevertheless, even if a relationship
is established between a given HLA type and a

clinical disease pattern it will still be necessary to
explain why, within each subgroup, the majority of
the individuals actually do not carry the 'appropriate'
HLA type. Even with all the problems HLA typing
should be a fruitful area of investigation for both the
laboratory and the clinician, with the benefit
eventually accruing to the patient.

In summary, the only HLA-A or HLA-B locus
found more often in juvenile chronic arthritis was
B27, and this was in only one subgroup-boys with a
pauciarticular onset at 9 years of age or older. The
higher incidence of tfie D locus antigen DW4 found
in adults with definit-b rheumatoid arthritis was not
found in juvenile chronic arthritis. In fact, the
incidence of DW4 in children is significantly lower
than in controls. No definite association with DW4/
DRW4 was found in 10 children whose disease was
polyarticular in onset, who were positive for
rheumatoid factor, and who mostly had nodules.
The incidence of the D locus antigen TMo was very
significantly high in the persistent pauciarticular
juvenile group. The incidence of DW7 was also
somewhat raised in the pauciarticular and systemic
onset groups, as was the incidence of DW8 in the
pauciarticular-onset group. But the number of
patients tested for these antigens is too small yet for
subgrouping of the pauciarticular group. DR locus
typing so far resembles the results with D locus
typing. The incidence of DRW4 was higher in adult
rheumatoid arthritis and lower in juvenile rheuma-
toid arthritis when compared with controls.

General Discussion

PROF. A. T. MASI: Dr. Stastny selected for his studies
patients with seropositive erosive adult rheumatoid

Table 6 Incidence of different HLA-DR antigens in adult rheumatoid arthritis (ARA) andjuvenile rheumatoid
arthritis (JRA) compared with controls

HLA-DR antigen % positive

Subjects DRW1 DRW2 DRW3 DRW4 DRWS DRW6 DRW7 WIa8

Controls
(No. = 73) 21 26 27 32 6 9 15 8
ARA
(No.=55) 11 20 18 69* 5 4 15 0
JRA
(No. =29) 10 24 17 9t 10 0 10 26t

*P= <10-4; t= <0-05).
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arthritis. It would be important to know what
relationships he finds in seronegative patients
clinically diagnosed to have rheumatoid arthritis,
and what his findings are in seropositive juvenile
patients with rheumatoid arthritis. Perhaps some
host predisposition to the rheumatoid factor reaction
and the erosive reaction may partly explain the
differences that you have found between juvenile and
adult rheumatoid arthritis histocompatability
relationships.
PROF. FINK: I described the 10 patients with poly-
articular onset, seropositive juvenile rheumatoid
arthritis. So far as Prof. Masi's first question is
concerned, we have tested only adult patients with
classical seropositive rheumatoid arthritis. Drs
Roitt and Festenstein in London have data on
patients with less classical adult rheumatoid
arthritis, some seronegative, and they have found an
increase in both DW4 and DW3. Some of their
patients, who were also divided by their need for
anti-inflammatory medication, may not be definite
RA.
PROF. E. S. PERKINS: I would entirely agree that the
boys over the age of 10 have an acute type of iritis.
My biggest problem is a group of children, almost all
girls, who start off with a chronic uveitis quite early
in life and in only 10% to 15% of them do we find
any evidence of joint changes at all. Yet the ocular
picture in the others is exactly the same as that seen
with the joint changes. I wonder if you have any
explanation for this curious sex distribution.
PROF. T. BITTER: Do these girls with chronic anterior
uveitis have antinuclear antibodies?
PROF. PERKINS: Yes.
PROF. FINK: Although the majority of children with
chronic iritis are younger girls I think all patients
with chronic arthritis should be examined with a
slit-lamp. Many iritis patients have antinuclear
antibodies. I also see children with idiopathic iritis
who have no joint disease. Perhaps a few will later
develop arthritis, but most probably will not.
PROF. BrrTER: There are various forms of puberty- or
adult-onset 'juvenile chronic arthritis'. We see three
kinds of clinical picture. Firstly, adult-onset Still's
disease, which is severe arthritis with or without
a maculopapular rash. Secondly, puberty-onset
symmetrical disease, which is extremely resistant to
gold salts and often needs treatment with immuno-
suppressive drugs and eventually total hip prosthesis.
The third variety is illustrated by Professor Fink's
group of nine-year and older boys with B27. These
probably belong-regardless of their younger
age-to persistent yet reversible asymmetric
pauciarthritis,

PROF. FINK: My classification is simply an arbitrary
attempt to put patients into separate groups, but it
cannot be completely accurate with the limited
knowledge we have.
PROF. M. ZIFF: If you have a grouping for the AS
young male, what type does he fall into in the D
class ?
PROF. FINK: Not into any specific one. Perhaps with
larger patient groups we may find some significant
grouping.
PROF. ZIFF: Have you got any patients with RS?
PROF. FINK: Several may be, but none are what could
be called classical RS.
PROF. ZIFF: But you don't know yet?
PROF. FINK: I don't know yet.
DR. M. ROSENTHAL: Have you checked your black
patient with JRA ?
PROF. FINK: We have done a few tests but since we
don't really have good control groups for our black
patients or our Mexican/American patients we have
not included them.
PROF. E. VEYS: We have followed 25 cases of juvenile
chronic arthritis with pauciarticular onset for so
many years that we can almost say that the pattern of
the disease had become definitely established. The
sex distribution in this group was 21 boys and 4 girls.
Twenty-two were B27-positive and three B27-
negative. The joints involved initially were mostly
the knees and ankles and often the terminal inter-
phalangeal joints. An asymmetric pattern was the
rule. There was no systemic disease in 23 out of the
25. Only two of the three B27-negative patients had
an initial fever and rash. The first developed frequent
diarrhoea four years after and the second three years
after the onset of their disease. Both now present a
complete picture of Crohn's disease without
sacroiliitis. The remaining 23 patients, all but one
B27-positive, have asymmetric sacroliitis. In four
the spine is affected. Six patients had periodic attacks
of acute iritis. The patients with synovitis have an
asymmetrical pattern and involvement of large
joints, more often of the legs. I think we must be
wary of juveniles presenting with pauciarticular
disease and no systemic involvement. They will not
proceed to a type of rheumatoid arthritis or
ankylosing spondylitis, but the correct diagnosis
must be made as soon as possible. We must not
forget juvenile Crohn's disease, in which the joints
can be affected many years before the bowel
symptoms appear.
PROF. W. MARTEL: Some of the cases we diagnosed as
juvenile rheumatoid arthritis 15 years ago had an
unusual asymmetric sacroiliac arthritis. Today we
would suspect these as RS or psoriatic arthritis with
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spondylitis but not juvenile rheumatoid arthritis. I
would caution two things regarding the spine in
juvenile rheumatoid arthritis. One is not to diagnose
sacroiliitis too readily when looking at sacroiliac
joints in children. These joints are normally indistinct
under the age of 16 or so. Secondly, the sclerosis
that we see in sacroiliac arthritis secondary to

ankylosing spondylitis, psoriatic spondylitis, or RS
is a sclerosing osteitis which should be distinguished
from the sclerosis that we occasionally see in patients
with juvenile rheumatoid arthritis who have severe
involvement of the hips and secondarily develop
mechanical stress on their sacroiliac joints. These
changes are very different in their x-ray appearance.
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