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ABSTRACT. Objective. Radiographic damage was recently identified as a feature of poor prognosis in

polyarticular juvenile idiopathic arthritis (pJIA). However, most radiographic studies did not differ-
entiate pJIA from other subtypes of JIA and little is known about pJIA persisting into adulthood. We
describe radiological peripheral involvement in young adults with pJIA compared to patients with
rheumatoid arthritis (RA).

Methods. All consecutive patients with pJIA followed in a transition program were included. Age,
sex, disease duration, and medical or surgical treatment information was collected. Laboratory tests
and standard radiographs of the hands and wrists, feet, and hips were analyzed by 2 independent
radiologists blinded to the diagnosis. One RA control group (age < 55 yrs), matched for sex and
disease duration, was recruited.

Results. Forty-three patients with pJIA and 59 with RA were included. Radiographs showed hand
lesions in 79% of pJIA and 86% of patients with RA, feet lesions in 74% of pJIA and 80% of patients
with RA, and hip damage in 35% of pJIA and 17% of patients with RA (p = nonsignificant). Specific
to the juvenile forms were lower frequency of proximal interphalangeal joint involvement (51% vs
76%; p = 0.03) and higher risk of bilateral hip damage (86% vs 25%; p < 0.01) than in adult RA.
Conclusion. Structural peripheral damage is as common and as severe in young adults with pJIA as
in adults with RA. The main specific feature of pJIA seems to be a high risk of bilateral hip damage.
This requires a particular monitoring of pJIA patients with unilateral hip involvement to detect bilat-

eralization. (J Rheumatol First Release Feb 15, 2013; doi:10.3899/jrheum.121013)
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Juvenile idiopathic arthritis (JIA) is a heterogeneous group
of 7 diseases classified by the International League of
Associations for Rheumatology (ILAR)'. Two forms with
polyarticular onset were identified: rheumatoid factor
(RF)-positive and RF-negative polyarticular JIA (pJIA)!.
Both diseases are characterized by prolonged synovial
inflammation that can lead to destruction of joints?.
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RADIOGRAPH
HIPS RHEUMATOID ARTHRITIS

Radiographic damage was recently identified as a feature
of poor prognosis in cases of pJIA3. Evaluation has for a
long time been considered as fundamental to assess disease
severity and treatment efficacy in adult rheumatoid arthritis
(RA)*. It has recently become a necessity in JIA also with
the introduction of effective new therapies?--9-7-89,

It is commonly believed that pJIA has less destructive
potential than adult RA, with the additional possibility of
improvement in radiographic joint damage?!0-11.12.13,
However, the only study comparing radiographic changes
between these 2 groups included a high percentage of
oligoarticular forms, which are those with the best
outcomes!3-!415_ There are, to our knowledge, no controlled
studies comparing radiographic damage in a homogeneous
pJIA group to that observed in RA.

Further, prevalence of damage in pJIA varies widely
from study to study (between 20% and 100%) depending on
the population assessed, sites of radiographs, and scoring
method used!2:13:14.16,17.18,19.20 21222324 The most common
joints involved seem to be wrists, then metacarpophalangeal
(MCP) joints, followed by metatarsophalangeal (MTP)
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joints and hips?22423. However, few studies have specifically
assessed the prevalence of damage at these sites; and most
were performed before the publication of the recent ILAR
classification criteria and the biotherapy era!?-2426-27.28.29,

Little is known about radiographic damage in pJIA
persisting into adulthood!?-**. Understanding the adult
outcomes of these pediatric conditions is fundamental to
identify patients with poor outcome. Only 1 study assessed
hand and hip lesions in juvenile RA persisting into
adulthood . It found a high prevalence of both hand and hip
damage, estimated, respectively, at 68% and 41%!'°.
However, that study did not differentiate pJIA from the other
subtypes of JIA and was performed 40 years ago, long
before the advent of biotherapies'®3!. Therefore, the preva-
lence and characteristics of radiological peripheral
involvement in hands, feet, and hips in pJIA persisting into
adulthood remain unknown.

The aim of our study was 3-fold: (1) to assess the preva-
lence and characteristics of structural peripheral involve-
ment in pJIA persisting into adulthood in hands, feet, and
hips; (2) to compare damage in pJIA to that observed in a
RA control group; and (3) to determine associations
between damage in pJIA and characteristics of the disease.

MATERIALS AND METHODS

Clinical and biological study. All unselected consecutive patients with pJIA
followed in a transition program in a single tertiary referral center were
included in this observational study, performed from June 2009 to
December 201032, Because these patients constituted a group with severe
disease, it was necessary to have an ultrastructural evaluation at the
beginning of this program. All patients had already been registered in the
CEMARA database, which was validated by the Commission nationale de
I’informatique et des libertés. All patients fulfilled the ILAR classification
for pJIA!. Exclusion criteria consisted of a diagnosis of another subtype of
JIA and, for detailed analysis [i.e., scoring and distribution of the lesions at
each site: wrist, MCP, proximal interphalangeal (PIP), or MTP], a history
of surgery at the joint assessed. One RA control group fulfilling the
American College of Rheumatology criteria for RA was recruited®3. Each
patient with pJIA was matched to a control with RA based on sex and
disease duration. They were not matched for serology. All RA control
patients were < 55 years old to avoid radiographic-confounding lesions of
osteoarthritis.

Age, sex, and disease duration information was collected, as well as
swollen and tender joint counts and medical [corticosteroids,
disease-modifying antirheumatic drugs (DMARD), and/or biological
agents] or surgical treatment data. Laboratory tests were performed
[erythrocyte sedimentation rate, C-reactive protein, rheumatoid factor
(RF), anticitrullinated protein antibodies (ACPA), and antinuclear
antibodies (ANA)].

Radiological study. Standard radiographs of the hands and wrists, feet, hip,
and cervical spine were performed. Radiographs were analyzed by 2
independent radiologists (RB and VF) who were blinded to the diagnosis.
A third reader (AF) established a consensus when required. Structural
lesions on the hands and feet were assessed by the modified version of
Larsen’s scoring method in posteroanterior projection®*. This method
evaluates 32 joints: 8 PIP, 2 interphalangeal joints of the thumbs, 10 MCP,
2 wrists, and 10 MTP joints. Erosions are defined as a discrete interruption
of the cortical surface of the bone and are graded according to the amount
of destruction of the joint surface (DJS). Scores for joint space narrowing

and erosion in each area range from O to 5 [0: intact bony outlines and
normal joint space; 1: soft-tissue swelling and/or joint space narrowing
and/or subchondral osteoporosis, DJS < 25% (score = 2), DIS 26%-50%
(score = 3), DJS 51%-75% (score = 4), and DJS > 75% (score = 5)]. The
Larsen score is calculated as the sum of the scores for each area. The hand
and foot scores range from O to 110 (2 wrists, 10 MCP, 10 PIP) and from 0O
to 50 (10 MTP), respectively. The score considered was the mean of the
score read by the 2 independent observers. In cases of disagreement, the
score was that assigned by the third reader. Hips were assessed in
posteroanterior view for the presence of joint space narrowing and/or
erosions. Joint damage was defined by joint space narrowing and/or
erosions evident on radiographs. The presence of peripheral lesions was
considered if there was at least 1 lesion in hands and/or feet and/or hips;
i.e., Larsen score = 1 and/or hip damage. Cervical spine radiographs
included anteroposterior, lateral with flexion and extension, and
open-mouth views.

Statistical analysis. All data analyses were performed using MedCalc®
version 9.2.1.0. Data were presented as mean (SD) for continuous variables
and numbers (percentages) for categorical variables. Data were statistically
analyzed using chi-square tests for differences in frequency and Student’s t
test for comparison between 2 normally distributed continuous variables.
Age and disease duration were presented as medians and interquartile range
(IQR) and comparisons were performed by Mann-Whitney U test because
distributions were not normal. A p value < 0.05 was considered statistically
significant. In cases of p < 0.05, OR estimates and 95% CI were calculated.
A multivariate stepwise logistic regression analysis controlling for
confounding factors was also performed to determine whether damage was
independently affected by juvenile onset, with calculation of OR estimates
and 95% CI. Interobserver reliability was determined by comparing the
findings obtained by the 2 investigators and by calculating the concordance
correlation coefficient x in cases of binary scores (i.e., presence or absence
of peripheral lesions and presence or absence of hip damage). The inter-
observer agreement for the wrist/hand and foot score was assessed by intra-
class correlation coefficient. Concordance between 2 scores was assessed
by Spearman’s coefficient of rank correlation (rho).

RESULTS
Forty-three patients with pJIA (35 females/8 males) were
included in our study; median age was 23.0 years (IQR
20.0-30.8), median disease duration was 13.0 years (IQR
6.3-21.8). pJIA was RF-positive in 23/43 (54%) patients;
16/31 (52%) patients were ACPA-positive. Eleven pJIA
patients had ANA; in 9/11 patients, ANA were associated
with RF. None had had uveitis. All patients but 2 were
treated with DMARD (38/41 received methotrexate),
whereas 30/43 (70%) had received biological agents over
the disease course (an antitumor necrosis factor agent was
used in 90% of the cases). A biological agent was introduced
after a mean of 8 years of disease duration. Eleven pJIA
patients (26%) had undergone at least 1 previous surgery.
Fifty-nine RA control patients (52 females, 7 males) were
recruited, with the following characteristics: median age
46.0 years (IQR 32.8-51.0), median disease duration 11.0
years (IQR 8.0-15.8); 79% were RF-positive and 79% were
ACPA-positive. Further details are provided in Table 1.
The interobserver concordance kappa coefficient was
0.680 (95% CI 0.597-0.762) between the 2 investigators.
For hip score, the kappa coefficient was 0.701 (95% CI
0.583-0.819). The intraclass correlation coefficient was
0.880 (95% C1 0.826-0.918) for hand score and 0.870 (95%
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Table 1. Clinical characteristics of patients with polyarticular juvenile
idiopathic arthritis (pJIA) and controls with rheumatoid arthritis (RA).
Values are no. (%) unless stated otherwise.

Characteristic plIA,n=43 RA,n=59 p

Age, yrs, median (IQR) 23.0 (20.0-30.8) 46.0 (32.8-51.0) <0.01

Sex, female/male 35/8 52/7 0.35
Disease duration, yrs,
median (IQR) 13.0 (6.3-21.8) 11 (8.0-15.8) 0.20
RF-positive 23 (54) 47 (79) 001
ACPA-positive 16/31 (52) 46/58 (79) 001
ANA-positive 11 (26) 10/58 (17) 0.31
Previous use of steroids 26 (61) 56 (95) <001
DMARD 41 (95) 58 (98) 0.40
No. DMARD/patient,
mean + SD 19+14 30+1.7 <001
Use of biological agents 30 (70) 40 (68) 0.83
No. biological agents/patient,
mean + SD 12+13 1515 0.29
Surgery 11 (26) 16 (27) 0.86
Prosthetic surgery 5(12) 5(8) 0.60
Tender joint count, mean + SD 3.1 £4.6 64+64 001
Swollen joint count, mean + SD 2.7 +4.3 51+45 0.01

ESR, mean + SD
CRP, mean + SD
(no. available; N < 5)

203£219 225+230 0.62

91+183(39) 194+31.6(50) 008

RF: rheumatoid factor; ACPA: anticitrullinated protein antibody; ANA:
antinuclear antibody; DMARD: disease-modifying antirheumatic drugs; ESR:
erythrocyte sedimentation rate; CRP: C-reactive protein; N: reference value;
IQR: interquartile range.

CI 0.817-0.910) for foot score. A consensus by the third
reader was required in 35 cases (7 for hand score, 18 for foot
score, and 10 for hip score).

Prevalence and characteristics of structural damage in
pJIA. Thirty-six patients with pJIA (84%) had peripheral
structural lesions. Radiographs showed hand and foot
lesions in 34/43 (79%) and 32/43 (74%) pJIA, respectively.
The joints most commonly involved in pJIA were wrists
and MCP, in 74% and 77% of patients, respectively.
Ninety-seven percent (29/30) of pJIA with hand lesions had
carpal involvement, whereas 30/30 (100%) had MCP
lesions. Examples of hand and foot radiographs are shown
in Figure 1. Hip damage was detected in 14/40 (35%) of
pJIA and was bilateral in 12/14 (86%) cases (Figure 2).

Only 1 patient had hip damage without other peripheral
damage (and hip involvement was bilateral). Hip damage
led to hip replacement in 5/14 (36%) patients with pJIA and
it was bilateral in 3/5 (60%) cases. Other data concerning
structural involvement in pJIA are reported in Table 2.

Wrist score correlated with the global Larsen score (rho
= 0.8, p < 0.0001). Among the 10 pJIA patients without
carpal involvement, only 3 had peripheral radiographic
damage: 1 patient had hand (MCP) and foot involvement
with a global Larsen score of 6.5, another had only foot
involvement with a Larsen score of 8, and 1 patient had hip
involvement with bilateral hip lesions.

Figure 1. Representative structural lesions in hands and feet in polyarticular juvenile idiopathic arthritis (pJIA). A. Hands in a pJIA patient aged 22 years with
Larsen score for hands = 22.5. This radiograph is characterized by predominant carpal lesions and involvement of MCP 1, 3,4, and 5 and PIP 2, 3,4, and 5.
B. Feet in a pJIA patient aged 21 years with Larsen score for feet = 15.5 and with lesions in MTP 1, 2, 3,4, and 5.
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Figure 2. Representative structural lesions in hips in polyarticular juvenile idiopathic arthritis (pJIA).
Radiograph shows bilateral hip damage in a pJIA patient of 21 years.

Comparison with the RA control group. Fifty-six patients
with RA (95%) had peripheral structural lesions, not signif-
icantly different from patients with pJIA (p = 0.07).
Radiographs showed hand and foot lesions in 50/58 (86%)
and 47/59 (80%) patients with RA (p = not significant for all
comparisons with pJIA patients). Four pJIA and 8§ RA
patients had undergone previous hand surgery, including
wrist arthrodesis (3 pJIA, 4 RA); tenotomy (1 pJIA);
synovectomy (1 RA); Sauve-Kapandji procedure combined
with synovectomy and tendon transfer (1 RA); wrist
arthrodesis and distal ulnar resection (1 RA); and
synovectomy, capsulotomy and correction of swan neck
deformity (1 RA). Three patients with pJIA and 2 with RA
had undergone foot surgery, including foot arthrodesis (1
pJIA, 1 RA), triple arthrodesis (1 pJIA), and hallux valgus
surgery (1 pJIA, 1 RA), avoiding detailed radiographic
analysis.

Mean global Larsen scores were 28.2 + 32.5 in pJIA and
25.3 +23.9 in RA (p = nonsignificant). Mean hand and foot

scores were 21.2 +23.9 and 9.6 + 11.7 in pJIA compared to
185 + 17.6 and 9.8 = 11.3 in RA, respectively (p =
nonsignificant). Hand damage involved wrists and MCP
with no statistically significant differences in prevalence or
severity, as compared to RA (Table 2). PIP involvement was
found more frequently in patients with RA (74%) than in
patients with pJIA (51%; p = 0.03; OR 0.37, 95% CI
0.15-0.90), especially in the third (70% vs 38%; p = 0.004;
OR 0.27,95% CI 0.11-0.65) and fourth PIP joints (64% vs
41%; p = 0.03; OR 0.39, 95% CI 0.17-0.93). However, in
multivariate analysis, PIP involvement was independently
associated with age (p =0.001) and RF status (p = 0.02), but
not with juvenile onset. For the other joints, distribution of
the lesions was similar between the 2 groups. Hip damage
was detected in 8/47 (17%) of patients with RA (p =
nonsignificant compared to pJIA patients). It was more
frequently bilateral in pJIA compared to RA patients (p <
0.01; OR 18,95% CI 2.01-161.05). In multivariate analysis,
after adjustment for age, sex, disease duration, RF and
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Table 2. Radiographic lesions observed in pJIA patients and RA controls. Hands and feet were assessed by
modified Larsen scoring method. The hand and feet scores range from 0 to 110 and from O to 50, respectively.
Hips were assessed for presence of hip damage. Values are n (%) unless stated otherwise.

Feature pJIA,n =43 RA,r=59 p. OR (95% CI)
Peripheral lesions* 36 (84) 56 (95) 0.07
Global Larsen score (/160) 282 +325 253 +239 0.62
Radiographic hand lesions 34/43 (79) 50/58 (86) 0.35
Hand Larsen score, mean + SD 212+239 185+17.6 0.53
Global carpal score, mean + SD 51+4.1 49+36 0.80
Global MCP score, mean + SD 11.1+133 83+10.5 0.27
Global PIP score, mean + SD 5.1+85 53+57 0.87
Carpal involvement 29/39 (74) 40/50 (80) 0.53
Carpal score**, mean + SD 68+32 6129 0.32
MCP involvement 30/39 (77) 36/50 (72) 0.60
MCP score**, mean + SD 144+ 135 115+10.8 0.34
PIP involvement 20/39 (51) 37/50 (74) 0.03,0.37 (0.15-0.90)
PIP score**, mean + SD 99+9.7 66+56 0.11
Radiographic foot lesions 32/43 (74) 47/59 (80) 0.53
Foot Larsen score, mean + SD 96+11.7 98 +11.3 0.92
MTP involvement 29/40 (73) 46/57 (81) 0.34
Hip damage 14/40 (35) 8/47 (17) 0.06
Bilateral hip damage 12/14 (86) 2/8 (25) <0.01,18 (2.01-161.05)

* Peripheral lesion is considered present if there is at least 1 lesion in hands, feet, or hips. ** Among patients
with, respectively, carpal, MCP, and PIP involvement. pJIA: polyarticular juvenile idiopathic arthritis; RA:
rheumatoid arthritis; MCP: metacarpophalangeal; PIP: proximal interphalangeal; MTP: metatarsophalangeal.

ACPA status, bilateral hip damage remained independently
associated with juvenile onset (OR 8.80, 95% CI
1.71-45.24). In the RA control group, 3/8 (37%) patients
with hip lesions had hip replacement and none was bilateral.
Further details are provided in Table 2.

Associations between joint damage and disease character-
istics. Demographic characteristics of RF-positive pJIA did
not differ from RF-negative disease, except for a higher
frequency of ACPA positivity in RF-positive patients. A
comparison between RF-positive and RF-negative pJIA
showed more frequent hand and foot lesions in RF-positive
pJIA [21/23 (91%) vs 13/20 (65%), respectively; p < 0.05;
OR 5.65, 95% CI 1.02-31.48; and 21/23 (91%) vs 11/20
(55%); p = 0.01; OR 8.59, 95% CI 1.57-46.89; Table 3].
Detailed analysis was performed in patients without
previous hand or foot surgery. Carpal involvement tended to
be more frequent in RF-positive polyarthritis (19/22, 86%)
than in RF-negative polyarthritis (10/17, 59%; p = 0.06),
with a significantly higher carpal score in RF-positive
patients (6.5 £ 3.6 vs 3.3 £ 4.0; p = 0.01). Radiographic
comparison between RF-positive and RF-negative patients
also revealed a trend for less hip damage (4/20 vs 10/20) in
the RF-positive subgroup (p = 0.05).

The presence of radiographic damage in young adults
with pJIA did not correlate with age, sex, disease duration,
or RF and ACPA status.

DISCUSSION
The main results of our study are the following: (1) struc-

tural peripheral damage is frequent in patients with pJIA
who are now adults (84% of our cohort); and (2) peripheral
damage observed in young adults with pJIA was similar to
that seen in RA except for higher risk of bilateral hip
damage.

It is commonly believed that pJIA has a lesser destructive
potential than adult RA!0-1L1213 One study found fewer
radiographic changes in juvenile patients than in an RA
control group matched for sex and disease duration'3.
However, it included a heterogeneous group of patients with
30% of oligoarticular forms!3. Our study is the first to
specifically compare damage in young adults with pJIA to
that observed in an RA control group matched for sex and
disease duration. Our results suggest that damage is as
frequent and as severe in pJIA patients who are now adults,
as in patients with RA. Only 1 study assessed prevalence of
damage in 46 adults who had had juvenile RA (including 28
forms with polyarticular onset) and found results similar to
ours (i.e., structural lesions in 78% of the patients and hand
erosions in 68%)"°.

Consistent with what is observed in pJIA, we found that
the most common joints involved in pJIA persisting into
adulthood were the wrists and the MCP joints?2-24-23-28 The
wrist joint has already been identified as the most vulnerable
site of radiographic changes in JIA22233536 and has been
suggested as the optimal site for assessing disease
progression in pJIA21537  Indeed, wrist disease was
frequently associated with involvement of the small joints of
the hands?!. Further, the carpal score correlated closely
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Table 3. Clinical characteristics and damage observed in RF-positive and RF-negative patients with pJIA. Hands
and feet were assessed by modified Larsen scoring method. Hand and foot scores range from O to 110 and O to
50, respectively. Values are n (%) unless stated otherwise.

Characteristic RF-positive RF-negative p> OR (95% CI)
pJIA,n =23 pJIA, n =20

Age, yrs, median (IQR) 23.0 (20.0-28.5) 21.5(19.5-35.0) 0.79
Female 18 (78) 17 (85) 0.57
Disease duration, yrs, median (IQR) 9.0 (6.0-20.5) 15.0 (9.5-25.0) 0.08
ACPA-positive 16/19 (84) 0/12 <0.01
Previous use of steroids 17/23 (74) 9/20 (45) 0.06
DMARD 23 (100) 18 (90) 0.24

No. DMARD/patient, mean + SD 22+15 1.7+13 0.28
Use of biological agents 18 (78) 12 (60) 0.20

No. biological agents/patient,

mean + SD 13+13 1.1+14 0.78

Surgery 7 (30) 4 (20) 0.44
Prosthetic surgery 3(13) 2 (10) 0.76
Hand involvement 21/23 91) 13/20 (65) 0.048,5.65 (1.02-31.48)

Hand Larsen score, mean + SD 274255 133+194 0.07
Carpal involvement 19/22 (86) 10/17 (59) 0.06

Carpal score, mean + SD 65+£36 33+40 0.01

MCP score, mean + SD 138 +14.3 75+114 0.15

PIP score, mean = SD 7.0+10.1 25+5.1 0.10
Foot involvement 21/23 (91) 11/20 (55) 0.01, 8.59 (1.57-46.89)

Foot Larsen score, mean + SD 11.7+109 74+123 0.25
Hip damage 4/20 (20) 10/20 (50) 0.05
Bilateral hip damage 4/20 (20) 8/20 (40) 0.17

RF: rheumatoid factor; pJIA: polyarticular juvenile idiopathic arthritis; ACPA: anticitrullinated protein antibody;
DMARD: disease-modifying antirheumatic drugs; MCP: metacarpophalangeal; PIP: proximal interphalangeal;

IQR: interquartile range.

with the global Larsen score. However, in 3 patients (7% of
our cohort), assessment of only the wrist would have led to
overlooking damage in other sites, particularly in 1 patient
with bilateral hip damage who was symptomatic. Therefore
our study suggests that radiographs of both hands and feet
should be performed in young adults with pJIA to better
assess and specifically to manage damage in each site.
Consistently, a previous study demonstrated that radio-
graphs of both hands and feet in RA yielded additional
information compared with imaging only a part of these38.
In cases with symptoms, structural evaluation should also
include radiographs of hips.

Foot lesions were detected in 74% of our cohort. Foot
damage was neither less frequent nor less severe compared
to RA. Further, in the pJIA group, Larsen scores were
similar for foot and hand involvement (data not shown),
confirming that foot lesions must be considered along with
those of the hands in young adults with pJIA.

Hip damage was found in 35% of our pJIA cohort and
showed a trend to be more frequent in juvenile forms. Only
1 study assessed hip involvement in JIA persisting into
adulthood, and it found a higher prevalence (41%)!;
however, that study was performed 40 years ago, and
included patients with a longer disease duration (18 years)
and systemic JIA, which are characterized by a high preva-

lence of hip disease?23°4041 Hip involvement was bilateral
in 86% of cases, which is in accord with previous studies in
pJIA19-294041 Byt we demonstrated, for the first time, that
it is a feature specific to adults with pJIA with an 18-fold
risk of developing bilateral hip damage as compared to RA
patients. Hip damage led to surgery in 36% of our patients,
similar to RA, and hip replacement was bilateral in 60% of
cases, whereas it was unilateral in all patients with RA.
Thus, this confirms that hip involvement is a severe feature
of the disease, associated with a high risk of
surgery?43940.41.42 " Therefore, hip damage should be
considered a warning signal, leading to particularly close
followup observations and probably a more aggressive
treatment plan for adults with pJIA with unilateral hip
involvement, to detect progression to bilateral disease and
avoid prosthetic surgery.

Surprisingly, despite advances in the management of JIA,
the prevalence of hand, foot, and hip damage was not very
different in our cohort from that described 25-40 years
ago!92427  However, our patients were recruited from a
tertiary referral center and were characterized by high
frequency use of biological agents and surgery. This may
result in a bias toward a more severe cohort with more
destructive radiographic changes. The higher prevalence of
RF-positive polyarthritis could also explain the severity of
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our patients’ disease. There is accumulating evidence that
the progression of radiographic damage in JIA occurs early
in the course of illness. Prompt control of inflammation
early during the disease course is therefore required to avoid
progression of structural damage. In our study cohort,
biological agents were introduced after a mean of 8 years of
disease duration. Therefore, we can hypothesize that our
patients were treated later and less aggressively than would
be the case in 2012. This could explain the high frequency
of structural damage we observed. Comparison of
RF-positive and RF-negative disease confirmed that in
young adults with pJIA, RF positivity is associated with a
more destructive disease, especially in hands and
feet!2:17:22.23.30.43  Therefore these results confirm that
RF-positive JIA should be considered the equivalent of adult
RA from a radiographic viewpoint. However, adults with
RF-negative pJIA were also characterized by severe struc-
tural damage, confirming that it is these severely destructive
RF-negative forms that persist more frequently into
adulthood.

Our study should be viewed in light of certain limita-
tions: first, it was a cross-sectional study, preventing
assessment of the natural history of structural involvement
in pJIA. Further, because it was not a prospective study with
inception cohorts, we could not determine whether joint
damage occurred earlier in RA or pJIA. Second, we did not
study lesions specific to juvenile forms, such as growth
abnormalities, periostitis, and joint ankylosis!0-12:14.2026:41.44.45
In hips, periarticular osteopenia, cystic changes, and
protrusio acetabula were not investigated. However, our
main objective was to investigate destructive changes, i.e.,
erosions and/or joint space narrowing, in adults with pJIA
compared to patients with RA. For this purpose, we used a
score initially developed in adults with RA, which has been
further validated in both diseases!534464748 ~and which
correlated closely to the Sharp score!>. Moreover, ultra-
sonography and magnetic resonance imaging (MRI) were
not carried out. Some data suggest that in patients with JIA
these newer imaging techniques would be more sensitive
than conventional radiographs for the detection of bone
erosions?®0. However, to date, experience with these
techniques in pediatric rheumatology remains very limited?.
Therefore, standard radiography is currently the first-line
imaging method to assess damage in JIAZ!%-11 However, in
case of hip involvement, hip MRI should also be performed
to investigate persistent disease activity.

Our study also has strengths: (1) our cohort consisted of
a homogeneous group of patients with pJIA persisting into
adulthood; (2) the study was controlled with RA patients
matched for sex and disease duration; (3) the prevalence of
radiographic lesions in our patients with RA was concordant
with current data'3#8; and (4) there was good interexaminer
reproducibility for radiograph assessment.

Our results suggest that, in young adults with pJIA,

peripheral involvement is frequent (84%). Radiographic
changes are similar in frequency and severity to those seen
in patients with RA, except for higher risk of hip damage
and particularly of bilateral hip damage. Patients with
unilateral hip involvement should be carefully followed to
detect progression to bilateral disease. Further large
prospective studies are warranted to confirm our results, to
determine predictive factors of structural severity at disease
onset, and to thoroughly investigate the potential benefit of
new therapeutic agents.

REFERENCES

1. Petty RE, Southwood TR, Manners P, Baum J, Glass DN,
Goldenberg J, et al. International League of Associations for
Rheumatology classification of juvenile idiopathic arthritis: second
revision, Edmonton, 2001. J Rheumatol 2004;31:390-2.

2. Ravelli A. The time has come to include assessment of radiographic
progression in juvenile idiopathic arthritis clinical trials.

J Rheumatol 2008;35:553-7.

3. Beukelman T, Patkar NM, Saag KG, Tolleson-Rinehart S, Cron RQ,
DeWitt EM, et al. 2011 American College of Rheumatology
recommendations for the treatment of juvenile idiopathic arthritis:
Initiation and safety monitoring of therapeutic agents for the
treatment of arthritis and systemic features. Arthritis Care Res
2011;63:465-82.

4. Van der Heijde DM. Radiographic imaging: the “gold standard” for
assessment of disease progression in rheumatoid arthritis.
Rheumatology 2000;39 Suppl 1:9-16.

5. Lovell DJ, Giannini EH, Reiff A, Cawkwell GD, Silverman ED,
Nocton JJ, et al. Etanercept in children with polyarticular juvenile
rheumatoid arthritis. N Engl J Med 2000;342:763-9.

6. Yokota S, Imagawa T, Mori M, Miyamae T, Aihara Y, Takei S, et
al. Efficacy and safety of tocilizumab in patients with
systemic-onset juvenile idiopathic arthritis: A randomised,
double-blind, placebo-controlled, withdrawal phase III trial. Lancet
2008;371:998-1006.

7. Ruperto N, Quartier P, Wulffraat N, Woo P, Ravelli A, Mouy R, et
al. A phase II, multicenter, open-label study evaluating dosing and
preliminary safety and efficacy of canakinumab in systemic
juvenile idiopathic arthritis with active systemic features. Arthritis
Rheum 2012;64:557-67.

8. Lovell DJ, Ruperto N, Goodman S, Reiff A, Jung L, Jarosova K, et
al. Adalimumab with or without methotrexate in juvenile
rheumatoid arthritis. N Engl J Med 2008;359:810-20.

9. Ruperto N, Lovell DJ, Quartier P, Paz E, Rubio-Pérez N, Silva CA,
et al. Abatacept in children with juvenile idiopathic arthritis: A
randomised, double-blind, placebo-controlled withdrawal trial.
Lancet 2008;372:383-91.

10. Cohen PA, Job-Deslandre CH, Lalande G, Adamsbaum C.
Overview of the radiology of juvenile idiopathic arthritis (JIA). Eur
J Radiol 2000;33:94-101.

11. Breton S, Jousse-Joulin S, Finel E, Marhadour T, Colin D, de
Parscau L, et al. Imaging approaches for evaluating peripheral joint
abnormalities in juvenile idiopathic arthritis. Semin Arthritis
Rheum 2012;41:698-711.

12. van Rossum MA, Zwinderman AH, Boers M, Dijkmans BA, van
Soesbergen RM, Fiselier TJ, et al. Radiologic features in juvenile
idiopathic arthritis: A first step in the development of a
standardized assessment method. Arthritis Rheum 2003;48:507-15.

13. Koivuniemi R, Leirisalo-Repo M. Juvenile chronic arthritis in adult
life: A study of long-term outcome in patients with juvenile chronic
arthritis or adult rheumatoid arthritis. Clin Rheumatol 1999;
18:220-6.

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2013. All rights reserved. I—

Elhai, et al: Structural damage in pJIA

7

Downloaded on April 18, 2024 from www.jrheum.org


http://www.jrheum.org/

14. Wallace CA, Levinson JE. Juvenile rheumatoid arthritis: Outcome 33. Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF,
and treatment for the 1990s. Rheum Dis Clin North Am Cooper NS, et al. The American Rheumatism Association 1987
1991;17:891-905. revised criteria for the classification of rheumatoid arthritis.

15. Rossi F, Di Dia F, Galipo O, Pistorio A, Valle M, Magni-Manzoni Arthritis Rheum 1988;31:315-24.

S, et al. Use of the Sharp and Larsen scoring methods in the 34. Rau R, Herborn G. A modified version of Larsen’s scoring method
assessment of radiographic progression in juvenile idiopathic to assess radiologic changes in rheumatoid arthritis. J Rheumatol
arthritis. Arthritis Rheum 2006;55:717-23. 1995;22:1976-82.

16. Bowyer SL, Roettcher PA, Higgins GC, Adams B, Myers LK, 35. Selvaag AM, Flato B, Dale K, Lien G, Vinje O, Smerdel-Ramoya
Wallace C, et al. Health status of patients with juvenile rheumatoid A, et al. Radiographic and clinical outcome in early juvenile
arthritis at 1 and 5 years after diagnosis. J Rheumatol 2003; rheumatoid arthritis and juvenile spondyloarthropathy: A 3-year
30:394-400. prospective study. J Rheumatol 2006;33:1382-91.

17. Ringold S, Seidel KD, Koepsell TD, Wallace CA. Inactive disease 36. Lang BA, Schneider R, Reilly BJ, Silverman ED, Laxer RM.
in polyarticular juvenile idiopathic arthritis: Current patterns and Radiologic features of systemic onset juvenile rheumatoid arthritis.
associations. Rheumatology 2009;48:972-7. J Rheumatol 1995;22:168-73.

18. Coss JA Jr, Boots RH. Juvenile rheumatoid arthritis; a study of 37. Ravelli A, Toseliani M, Norambuena X, Sato J, Pistorio A, Rossi F,
fifty-six cases with a note on skeletal changes. J Pediatr et al. Adapted versions of the Sharp/van der Heijde score are
1946;29:143-56. reliable and valid for assessment of radiographic progression in

19. Jeremy R, Schaller J, Arkless R, Wedgwood RJ, Healey LA. juvenile idiopathic arthritis. Arthritis Rheum 2007;56:3087-95.
Juvenile rheumatoid arthritis persisting into adulthood. Am J Med 38. Knevel R, Kwok K, de Rooy D, Posthumus M, Huizinga T,
1968:;45:419-34. Brouwer E, et al. Evaluating joint destruction in rheumatoid

20. Martel W, Holt JF, Cassidy JT. Roentgenologic manifestations of arthritis: Is it necessary to radiograph both hands and feet? Ann
juvenile rheumatoid arthritis. Am J Roentgenol Radium TherNucl Rheum Dis 2012 May 12 [E-pub ahead of print].

Med 1962:88:400-23. 39. Harris CM, Baum J. Involvement of the hip in juvenile rheumatoid

21. Cassidy JT, Martel W. Juvenile rheumatoid arthritis: arthritis. A longitudinal study. J Bone Joint Surg Am 1988;
Clinicoradiologic correlations. Arthritis Rheum 1977;20 70:821-33.

Suppl:207-11. 40. Rostom S, Amine B, Bensabbah R, Abouqal R, Hajjaj-Hassouni N.

22. Oen K, Reed M, Malleson PN, Cabral DA, Petty RE, Rosenberg Hip involvement in juvenile idiopathic arthritis. Clin Rheumatol
AM, et al. Radiologic outcome and its relationship to functional 2008;27:791-4.
disability in juvenile rheumatoid arthritis. ] Rheumatol 41. Fantini F, Corradi A, Gerloni V, Failoni S, Gattinara M, Aprile L, et
2003;30:832-40. al. The natural history of hip involvement in juvenile rheumatoid

23. Susic GZ, Stojanovic RM, Pejnovic NN, Damjanov NS, Soldatovic arthritis: A radiological and magnetic resonance imaging follow-up
II, Jablanovic DB, et al. Analysis of disease activity, functional study. Rev Rhum Engl Ed 1997;64 Suppl:173S-178S.
disability and articular damage in patients with juvenile idiopathic 42. Bekkering WP, ten Cate R, van Suijlekom-Smit LW, Mul D, van
arthritis: A prospective outcome study. Clin Exp Rheumatol der Velde EA, van den Ende CH. The relationship between
2011;29:337-4. impairments in joint function and disabilities in independent

24. Williams RA, Ansell BM. Radiological findings in seropositive function in children with systemic juvenile idiopathic arthritis.
juvenile chronic arthritis (juvenile rheumatoid arthritis) with J Rheumatol 2001;28:1099-105.
particular reference to progression. Ann Rheum Dis 1985; 43. Magni-Manzoni S, Rossi F, Pistorio A, Temporini F, Viola S,
44:685-93. Beluffi G, et al. Prognostic factors for radiographic progression,

25. Oen K. Long-term outcomes and predictors of outcomes for radiographic damage, and disability in juvenile idiopathic arthritis.
patients with juvenile idiopathic arthritis. Best Pract Res Clin Arthritis Rheum 2003:48:3509-17.

Rheumatol 2002;16:347-60. 44. Johnson K. Imaging of juvenile idiopathic arthritis. Pediatr Radiol

26. Streda A, Trnavsky K, Pazderka V, Bardfeld R. Radiological picture 2006:36:743-58.
of juvenile rheumatoid arthritis. Acta Univ Carol Med Monogr 45. Espada G, Babini JC, Maldonado-Cocco JA, Garcia-Morteo O.
1989:133:1-127. Radiologic review: The cervical spine in juvenile rheumatoid

27. Mason T, Reed AM, Nelson AM, Thomas KB, Patton A, Hoffman arthritis. Semin Arthritis Rheum 1988;17:185-95.

AD, et al. Frequency of abnormal hand and wrist radiographs at 46. Sharp JT, Young DY, Bluhm GB, Brook A, Brower AC, Corbett M,
time of diagnosis of polyarticular juvenile rheumatoid arthritis. et al. How many joints in the hands and wrists should be included
J Rheumatol 2002:29:2214-8. in a score of radiologic abnormalities used to assess rheumatoid

28. Mason T, Reed AM, Nelson AM, Thomas KB. Radiographic arthritis? Arthritis Rheum 1985;28: 1326'35' . .
progression in children with polyarticular juvenile rheumatoid 47. Larsen A.. How tg ‘ap.ply Larsen score in evaluating radiographs of
arthritis: A pilot study. Ann Rheum Dis 2005:64:491-3. rheumatoid arthritis in long-term studies. J Rheumatol

29. Spencer CH, Bernstein BH. Hip disease in juvenile rheumatoid 199,5;22:1974'5' . .
arthritis. Curr Opin Rheumatol 2002: 14:536-41. 48. Ra\fmdran Y, Rachapalh S. An. overview of commpply .us.ed .

30. Gureay E, Eksioglu E, Yuzer S, Bal A, Cakei A. Articular damage rac.hographlc scoring methods in rheumatoid arthritis clinical trials.
in adults with juvenile idiopathic arthritis. Rheumatol Int Clin R.h eumatol 20.11;30:1_6' R
2009:29:635-40. 49, MalaFtla C, Damasio MB, Magnaguagn.o F, l?lStOrlO A, Valle M,

31. Prakken B, Albani S, Martini A. Juvenile idiopathic arthritis. Lancet Martinoli C’. etal. Mflgnetlc re's Onance Imaging, ultrasonogra.phy,‘

and conventional radiography in the assessment of bone erosions in
2011;377:2138-49. , ) juvenile idiopathic arthritis. Arthritis Rheum 2008;59:1764-72.

32. Elhai M, Wipff I, Bazeli R, Freire V, Feydy A, Drapé IL, ct al. 50. Malattia C, Damasio MB, Basso C, Verri A, Magnaguagno F, Viola

Radiological cervical spine involvement in young adults with
polyarticular juvenile idiopathic arthritis. Rheumatology 2012 Apr
17 [E-pub ahead of print].

S, et al. Dynamic contrast-enhanced magnetic resonance imaging in
the assessment of disease activity in patients with juvenile
idiopathic arthritis. Rheumatology 2010;49:178-85.

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2013. All rights reserved. I—

8 The Journal of Rheumatology 2013; 40:4; doi:10.3899/jrheum.121013

Downloaded on April 18, 2024 from www.jrheum.org


http://www.jrheum.org/

