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ABSTRACT
Objective
To ch a ra c t e ri ze juvenile idiopat h i c
arthritis (JIA) patients from multicase
families.
Methods
The study series comprised 80 affected
siblings belonging to 37 families. Com -
parisons were made with a population-
based series of JIA patients from Fin -
land and with a sibling series from the
United States.
Results
The distribution of cases according to
onset type was similar in the sibling
and population-based series. The age
at diagnosis was significantly lower in
the sibling series (4.8 ye a rs vs 7.4
ye a rs; p < 0.001). Th e re was more
i n t ra-pair similarity in onset and
course types in the United States series
compared to the Finnish series and the
proportion of girls was higher in the
former.
Conclusion
The only significant difference between
familial and sporadic cases with JIA is
an earlier onset of disease in familial
cases. There is no essential difference
in clinical fe at u res of the disease
between patients in the multicase and
sporadic groups. Differences between
the Finnish and US series may be due
to selection bias in the latter. 

Introduction
The occurrence of multiple cases of a
disease in families can have different
bases: a) chance alone, b) shared envi-
ronment, c) accumulation in the multi-
case families of the relevant suscepti-
bility ge n e s , and d) diffe rent pat h o-
genetic mechanisms for familial versus
s p o radic disease. A c c o rding to one
study (1) 40% of families with multiple
cases of adult rheumatoid art h ri t i s
could be explained by chance aggrega-
tion. Findings in respect of the role of
genetic determinants in familial versus
sporadic cases of rheumatoid arthritis
h ave been somewh at contra d i c t o ry ;
there seems, however, to be no doubt
that an HLA marker, the shared epi-
tope, plays an important role in deter-
mining disease concordance in mono-
zygotic twins (2).
Two sibling series have been published

on JIA. One of them, collected from
England and Germany, was focused on
HLA haplotype sharing and provided
very little clinical information on the
patients (3). The other was collected by
means of a multiple advertising cam-
paign directed to United States physi-
cians likely to care for patients with
JIA (4).
We here have collected a sibling series
among 37 families, each with 2 or 3
affected children, from among a patient
clientele covering about two-thirds of
Finnish JIA patients. In this study we
compared features of the sibling series
with a population-based series of pa-
tients with JIA previously published in
Finland (5, 6). In addition, some com-
p a risons we re made with a United
States sibling series (4). 

Patients and methods
The Rheumatism Foundation Hospital
is a semi-private clinic which receives
patients from university and other cen-
tral hospitals, and directly from prima-
ry care, especially if the patient lives in
a region near the hospital. The hospital
provides in-and out-patient care in con-
s e rvat ive rheumat o l ogy, o rt h o p e d i c s
and re h ab i l i t ation for ch i l d ren and
adults. Some patients attend the hospi-
tal only once or twice, but severe cases
are constantly monitored.
During the last 15 years, patients with
JIA (when appropriate) and their par-
ents have been systemat i c a l ly aske d
about their family history of rheumatic
diseases. The total number of patients
treated at the pediatric department was
2,312. Of these, about 10% did not
have JIA and some cases might have
been missed during vacations. It can
thus be estimated that the population of
JIA cases from wh i ch the re c o rd e d
multicase families derived amounted to
about 2,000. 
Altogether 31 families with 2 affected
siblings and 6 families with 3 affected
siblings were identified; the total num-
ber of JIA patients was 80. The number
of affected sib pairs was 49. The series
included two sets of monozygous twins
(one of them verified by blood testing).
In 16 families all of the children were
affected by JIA. The remaining 21 fam-
ilies had 1-3 healthy children (median
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1) in addition to those affected, except
for one large family with 16 healthy
children. 
The re l evant clinical and lab o rat o ry
data on the patients were recorded dur-
ing the first 6 months of the disease
(onset type) and during later follow-up
(course type). During the follow-up, all

80 patients met the Durban criteria for
JIA (7). Except for five patients all had
been treated at the Rheumatism Foun-
dation Hospital.
S t atistical comparisons we re made
using the ch i - s q u a red test, Fi s h e r ’s
exact test (Fre e m a n - H a l t o n ) , and the
Mann-Whitney test.

Results
Table I compares the sibling and the
p o p u l ation-based series. Distri bu t i o n s
of cases according to onset type and
erythrocyte sedimentation rate at diag-
nosis were similar in both. More speci-
fi c a l ly, 30% of the patients in both
series had only one joint involved at
diagnosis. The proportion of boys was
slightly higher and uveitis and ANA-
positivity tended to be somewhat more
frequent in the sibling series.The age at
diagnosis was significantly lower in the
sibling series (p < 0.001).
In the American study (4) enthesitis-
related arthritis had not been separated
into a group of its own (the new classi-
fication of JIA was not yet in use). For
comparative purposes (Table II), enthe-
sitis-related arthritis cases were includ-
ed in our series in the oligo a rt h ri t i s
group. The onset type in our study was
somewhat more frequently pauciarticu-
lar and less fre q u e n t ly polya rt i c u l a r ;
these diffe rences we re not, h oweve r,
statistically significant. The same pro-
p o rtion of all patients in both seri e s
(16% versus 18%) had extended oligo-
arthritis.
The mean age at onset in the United
States series was 5.3 years; that at diag-
nosis in our series was 4.8 years. The
proportion of girls in the United States
series was significantly higher than in
ours.
In our sibling series 49% of the pairs
were concordant for sex; most of them
(71%) were pairs of females; 57% were
concordant for onset type and 89% of
these were pauciarticular pairs. Onset
type differed from course type in 20%
of individual patients. Course concor-
dance was 61%, 53% of these being
p a u c i a rticular and 47% polya rt i c u l a r
p a i rs. Among the 6 families with 3
affected sibs, 2 of the triplets were con-
cordant for onset type and 3 triplets
were concordant for course type. Two
sets of twins we re concordant fo r
c o u rse type but the onset type wa s
u n ex p e c t e d ly diffe rent in a monozy-
gous twin pair, as described previously
by us (8).
The United States sibling pairs were
m a rke d ly more often concordant fo r
both onset type and course type than

Table I. Comparison of patients with juvenile idiopathic arthritis in the sibling and popula-
tion-based series in Finland.

Population series
Sibling series (refs. 5, 6) P-value

Number of patients 80 114

Boys 31 (39%) 34 (30%) 0.20

Onset type 0.54
Pauciarticular 55 (69%) 80 (70%)

Polyarticular 20* (25%) 21† (18%)
Enthesitis-related 2 (2%) 6 (5%)
Systemic 3 (4%) 7 (6%)

Uveitis detected 21 (26%) 18 (16%) 0.074

Positive for ANA 45 (56%) 49‡ (43%) 0.069

ESR at diagnosis (mean, SD) 34 (28) 32 (25) 0.76

Age at diagnosis, years (mean, SD) 4.8 (3.7) 7.4 (4.6) < 0.001

*One patient was seropositive; †3 patients were seropositive; ‡information on one patient was lacking.

Table II. Comparison of the Finnish and the United States sibling series.

United States series
Finnish series (ref. 4) P-value

Number of patients 80 133

Boys 31 (39%) 21 (16%) < 0.001

Onset type 0.32
Pauciarticular 57* (71%) 81 (61%)
Polyarticular 20 (25%) 45 (34%)
Systemic 3 (4%) 7 (5%)

Mean age at diagnosis†/onset‡ (yrs) 4.8 5.3

*Includes patients with enthesitis-related arthritis; †Finnish series: age at diagnosis; ‡United States
series: age at onset.

Table III. Concordance for onset type, course type and ANA positivity in Finnish and Unit-
ed States series.

Finnish series United States series (refer 4)
49 pairs 71 pairs

obs/exp 95% CI* obs/exp 95% CI*

Onset type 1.00 (0.67-1.45) 1.55 (1.17-2.02)

Course type 1.26 (1.85-1.80) 1.61 (1.22-2.10)

ANA-positivity 1.36 (0.84-2.08) 1.35† (0.85-2.10)

*CI = confidence interval; †8 patients were missing data for the ANA studies.



PEDIATRIC RHEUMATOLOGY JIA in multicase families / H.M. Säilä et al.

220

would be expected on the basis of the
d i s t ri bution of the types [computed
from figures given in the paper by Mor-
oldo et al. (4)]. In our series there was
no difference with regard to onset type
and a small difference with regard to
course type (Table III). In both series
c o n c o rdance for A NA - p o s i t ivity wa s
somewhat higher than expected.

Discussion
The prevalence of JIA (active and inac-
tive disease) in the pediatric population
in Finland is estimated to be 80 per
100,000 (9). As discussed elsewhere,
the finding of 37 families with 80 af-
fected siblings in a patient population
of 2,000 points out that there is a fairly
substantial genetic component in the
etiology of JIA (10) although the role
of shared environment cannot wholly
be excluded.
We fi rst compared our sibling seri e s
with a population-based series of pa-
tients with JIA previously published in
Finland (5, 6). Distri butions of cases
according to onset type and erythrocyte
s e d i m e n t ation rate at diagnosis we re
similar in both series. The only signifi-
cant difference was the lower age at
diagnosis in the sibling series. This is
in agreement with the tendency noted
in many diseases for familial cases to
have an earlier age of onset than spo-
radic cases. In adult rheumatoid arthri-

tis some, but not all, studies have
shown this (1,11).
The second comparison was between
our sibling series and series recently
p u blished in the United States (4).
Some diffe rences emerge d. Fi rs t , t h e
frequency of oligoarthritis tended to be
higher and that of polyarthritis lower in
our series. The reason for this is either
that the U.S. series was biased toward
clinical cases with more severe disease,
or that the patient clientele in Finland
differs to some degree from that in the
U.S. Second, there was more intra-pair
similarity in the onset and course types
among the U.S. patients than here. A
possible explanation is a selection bias
toward cases resembling each other in
the United States series.
Third, the proportion of girls was high-
er in the United States series. This may
be a matter of chance and selection
bias. Nevertheless, the possibility can-
not be wholly excluded of some under-
lying difference in the genetic basis be-
tween Finnish and American patients.
We conclude that siblings with JIA
have an earlier age of onset than popu-
lation-based cases; otherwise, the clini-
cal expressions of familial and sporadic
cases of JIA are very much alike.
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