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ABSTRACT 
Objective
The aims of the study were to assess
the effect of intra-articular treatment
with triamcinolone hexacetonide (TH)
in juvenile idiopathic art h ritis (JIA)
and to investigate whether treatment
response correlates with the presence
of antinuclear antibodies (ANA) in the
serum and/or B CD5+ and T + lym -
phocytes in the synovial fluid.
Methods
A total of 37 patients (81% fe m a l e s ,
56% A NA+) with oligo a rticular JIA
i nvolving knees we re tre ated with intra -
a rticular injections of TH after fa i l i n g
to respond to NSAIDs for two months.
Eighteen patients we re tre ated within 6
months of onset, 19 we re tre ated more
than 6 months after onset. 
R e s u l t
Mean duration of remission was 13.9
months. Twe l ve patients (7 A NA+) had
s t able remission after a single injection;
13 patients (3 A NA+) ex p e rienced more
than 6 months’ remission but subse -
q u e n t ly had a re l apse; 12 patients (11
A NA+) had a re l apse within six months
of injection. Of 20 patients tre at e d
within 6 months of onset, 17 had stabl e
remission wh e reas only 8 out of 17 wh o
we re tre ated during re l apse at t a i n e d
s t able remission (p = 0.03). The mean
p e rc e n t age of T + and of B CD5+
ly m p h o cytes in synovial fluid was the
same as in peri p h e ral blood of norm a l
subjects. 
Conclusion
Our data indicate that local treatment
with slow-release steroids is very effec -
tive in oligoarticular JIA. Prolonged
remission was less likely in the pre -
sence of ANA positivity, probably be -
cause the disease is immunologically
more active. Finally, our data suggest
t h at the earlier the tre at m e n t , t h e
e a s ier it is to obtain a protracted, and
possibly permanent, response.

Introduction
The therapeutic approach to juvenile
idiopathic arthritis (JIA) oligoarticular
form has been revised by local hydro-
c o rtisone-based tre atment with long-
acting pro p e rt i e s , s u ch as tri a m c i n o-
lone hexacetonide (TH), a glucocorti-
coid ester in a crystal prep a rat i o n

which is less soluble, less rapidly hy-
d ro ly zed and there fo re has a more
l a s t i n g effect. Only local side effects
have been reported for this treatment
( 1 , 2) and a number of studies have
reported encouraging results, with sta-
ble remission (at two years’ follow-up)
after a single injection in more than
60% of patients. (3)
However, there have been few studies
in patients with JIA and even fewer
into the corre l ation between cl i n i c a l
response and laboratory immunologic
parameters. The aim of this prospec-
t ive study is to assess the effect of
intra-articular treatment with triamci-
nolone hexacetonide injection into the
knee in a group of patients with JIA.
We also inve s t i gated the corre l at i o n
between clinical response and presence
of ANA in peripheral blood, as well as
studying the T γ/δ+ and B CD5+ lym-
phocyte subsets in synovial fluid, since
it has been suggested that these play a
c rucial role in the pat h ogenesis and
p e rsistence of rheumatoid infl a m m a-
tion.

Patients and methods
The study comprised 37 patients, 35
suffering from oligoarticular juvenile
idiopathic arthritis (JIA) and 2 (both
males) suffering from enthesitis-relat-
ed art h ritis (ILAR cl a s s i fi c ation) (4)
who had been consecutively referred to
the Rheumatology Day Hospital De-
partment of the Pediatric Clinic of the
B u rlo Garo folo Childre n ’s Hospital,
Trieste from September 1993 to Febru-
ary 1999.
Indications for intra-articular injection
of the knee we re art h ritis at onset
wh i ch failed to respond after two
months’ treatment with NSAIDs, and
relapse of arthritis after a period of full
remission.
One mg/kg (maximum 40 mg) of tri-
amcinolone hexacetonide (Lederspan,
Wyeth) was injected into the upper-
outer quadrant of the kneecap follow-
ing arthrocentesis at least two hours
after a local application of lidocaine
and prilocaine (Emla, A s t ra). It wa s
advised that the child be kept at home
for the first 24 hours following injec-
t i o n , avoiding physical exe rtion and
carrying weights. In all cases, the non-



PEDIATRIC RHEUMATOLOGY Local treatment in juvenile idiopathic arthritis / L. Lepore et al.

720

steroidal anti-inflammatory drug was
discontinued at the time of local treat-
ment. 
Disappearance of clinical signs of in-
flammation in the affected joint was
considered as full remission (3), and a
response was defined as “ go o d ” i f
there was full remission of at least six
months duration (1).

Flow cytometry 
The synovial fluid ex t racted wa s
ex a m i n e d for the presence of B CD5+
and T γ/δ+ lymphocytes by the follow-
ing method: after counting, the cells
we re re-suspended in phosphat e -
bu ffe red saline and phenotypically
analyzed on the same day. Immuno-
phenotyping was performed using phy-
coerythrin (PE)-conjugated anti-CD19
(pan B) and anti-pan-γ / δ ( T C R -γ / δ1
which recognizes all γ/δ T cells), mon-
o clonal antibodies and fl u o re s c e i n
(FITC)-conjugated anti-CD3 (pan T),
anti-CD5 (T cells, B subset) and anti-
CD8 (suppre s s o r / cy t o t oxic T cells)
monoclonal reagent. All these MoAbs
we re from Becton Dickinson. Fo r
staining, samples were washed twice
with buffer (HBSS: Hank’s balanced
salt solution) and the cells were sus-
pended in the same buffer at a concen-
tration of 5 x105/ml. 100 µl of cell sus-
pension were incubated with 10 µl of a
mixture of FITC- and PE-conjugated
MoAbs at 4°C for 30 minutes, washed
twice and analyzed by flow cytometry
(FACScan, Becton-Dickinson, Moun-
tain View, CA, USA).
Ten thousand events were acquired in
list mode and analyzed by LYSYS II
s o f t wa re (Becton-Dickinson). A gat e
was set on the lymphocyte population
on the basis of scatter properties, ex-
cluding debris and other cells. The pro-
p o rtion of double stained CD3+/
T C Rδ1 + , C D 8 + / T C Rδ1 and CD5+/
CD19+ was calculated after setting the
markers to establish background fluo-
rescence on a control sample stained
with mouse isotype antibody PE and
FITC conjugated (quadrant markers in
fluorescence histograms were set using
matched isotype controls).

Immunofluorescence 
A n t i nu clear antibodies (ANA) we re

d e t e rmined by indirect immu n o fl u o-
rescence on Hep-2 cells, using a com-
mercial kit (Halphadia, Alifax S.p.A.,
Padua, Italy ); for each group of deter-
m i n at i o n , a positive and a negat ive con-
trol serum were included. ANA titers <
1:80 were considered negative. Titers ≥
1:80 were considered positive (5, 6).

Statistical analysis
D ata we re analy zed using the ch i
square test run on Graph Pad Prism
s o f t wa re, ve rsion 3.00 for Wi n d ow s ,
GraphPad Software, San Diego, Cali-
fornia, USA, www.graphpad.com

Results
One or both knees were involved in all
37 pat i e n t s : t h e re we re 26 cases of
monoarticular arthritis of one knee, 5
cases in whom both knees we re in-
vo l ve d, 6 cases in whom add i t i o n a l
joints were involved (in two patients,
two more joints and in four patients.
three more joints were involved; there
were no cases of more than 4 joints
being involved). The mean age at onset
was 3.69 years (range 6 months to 10.7
years); 30 (81%) were females, and 7
(19%) males.
Twenty patients with an average age of
3.2 years were treated within the first 6
months of onset (ave rage time-lap s e
between onset and first injection: 3.5
months); 17 (average age at onset 4.5
ye a rs) we re tre ated within a month
after a relapse in the same joint, some-
times after long remissions (ave rage
remission duration 33 months). A total
of 87 injections of 0.7-1 mg/Kg of tri-
amcinolone hexacetonide (Lederspan,
Wyeth) were given.
Twe l ve patients we re given a single
injection; the remaining 25 received an
average 3 injections each. 
The 37 patients in the study were fol-
l owed up for an ave rage of 31.3 months
from the time of injection (range 7-65
months) and had a mean remission time
of 13.9 months (ra n ge 0-54 months). 21
out of 37 (56.7%) were ANA positive,
with titers ranging from 1:80 to 1:640.
No significant variations in ANA titers
we re found during the fo l l ow-up in
individual patients (no more than one
dilution). During fo l l ow - u p , no pat i e n t s
became ANA negative.

Twelve patients (32.5%) had full re-
mission after a single injection and no
re l apse during fo l l ow-up (mean fo l-
low-up time of 41.8 months, range 26-
69). Thirteen patients (35%) had more
than 6 months’ remission after local
treatment but subsequently had a re-
lapse at varying time intervals (average
19.4 months, ra n ge from 6 to 58.8
months). Another 12 patients (32.5%)
had a relapse in the same joint within
six months of injection (average 3.4
months) and subsequently repeated lo-
cal treatment at the same amount as the
first injection or were started on medi-
cal therapy.
The features of these three groups of
p atients with diffe rent response to
local treatment are described in Table
III.
We observed a similar incidence of
u veitis in the A NA positive pat i e n t s
who showed full remission after a sin-
gle injection (4 out of 7) and in the
A NA positive patients who re l ap s e d
within six months (6 out of 11). Only
in one case was there no positive re-
sponse to the injection, and the signs
and symptoms of local inflammation
remained unchanged.
The response was good in 25 pat i e n t s
( 6 7 % ) : t h ey either had stable re m i s s i o n ,
or had no re l apse for at least another 6
months. Furt h e rm o re, the data wo u l d
seem to indicate that pro l o n ged re m i s-
sion over 6 months is more like ly if a
p atient is A NA negat ive (p ≤ 0.01 see
Table I). Patients A NA positive are
e q u a l ly like ly to have a re l apse in less
than 6 months or not.

Remission time in relation to 
timeliness of treatment
If we restrict our consideration to time-
liness of treatment, the comparison be-
tween remission time in patients treat-
ed within 6 months of onset and in

Table I. Remission time in relation to ANA
after the first injection.

ANA+ ANA-

Remission > 6 months (n=25) 10 15

Remission < 6 months (n=12) 11 1

chi square = 6.59 p ≤ 0.01
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those treated subsequently appears sta-
tistically significant (see Table II).
The prognosis for ANA+ patients dif-
fers according to whether the patient
re c e ived early or late tre atment. Pat i e n t s
who underwent injections soon after
onset fa red well rega rdless of A NA
( s p e c i fi c a l ly, 8/11 A NA positive and
9/9 A NA negat ive had remission of
m o re than 6 months). On the other
hand, ANA+ patients who underwent
injections late seemed to re s p o n d
worse to local treatment (8/11 ANA+
had a relapse in a very short time com-
pared to 1/6 ANA-).

Remission time in relation to age at
onset
There was no correlation between age
at onset and response to local treat-
ment. Average age at disease onset in
patients with a response time of more
than 6 months was 3.44 years, versus
4.15 ye a rs for patients who had a
relapse within 6 months.

Side effects
In 3 patients (10%), s u b c u t a n e o u s
lipolysis resulted in sunken or fallen
skin overlying the injected area, due to
spillage into the subcutaneous tissue of
the corticosteroid injected. There was
spontaneous regression of the lipolysis
in all cases during follow-up.

Immunological parameters
With regard to the assessment of the

percentage of γ/δ lymphocytes on syn-
ovial fluid, a total of 31 samples were
evaluated from 18 patients, and it was
found that perc e n t ages va ried fro m
0.5% to 20.1%, with an ave rage of
9 . 2 7 % , not unlike the perc e n t age s
found in the peripheral blood of nor-
mal subjects (normal range 5 - 15%). 
There was no difference in the γ/δ per-
centage between patients in remission
for over 6 months and those who had
had a relapse within 6 months (respec-
tively 9.7% versus 8.8% on average).
Indeed, if we consider the 6 patients
with high γ/δ (over 15%) in synovial
fluid, 4 had a stable remission while 2
had a relapse within 6 months.
As regards the B CD5+ lymphocyte
population, the average percentage in
synovial fluid from 28 samples (for a
total of 16 patients) was 0.98% (range
0.5-3%), practically the same as in the
serum of normal subjects.
Assessment of T γ/δ and CD5+ lym-
p h o cytes was carried out in only 6
cases in successive arthrocenteses. In
none of these cases there were signifi-
cant variations in the lymphocyte sub-
populations studied.

Discussion
Local tre atment with tri a m c i n o l o n e
hexacetonide has modified the thera-
peutic approach to patients with JIA,
gre at ly reducing re c o u rse to non-
steroidal anti-inflammatory drugs and
consequently their side effects.

Our study indicates that the earlier the
t re at m e n t , the easier it is to obtain a last-
ing and possibly permanent response.
Thirty percent of the patients have had
no more relapses, and they were all
treated within the first six months of
disease onset. On the other hand, pa-
tients who received late local treatment
have prolonged remission, especially if
ANA negative. In this study these anti-
bodies, which generally do not appear
to be re l ated to the development of
a rt h ro p at hy, a re re l ated to a wo rse prog-
nosis, i.e. there is an increased likeli-
hood of relapse, most probably facili-
t ated by an immu n o l ogi c a l ly more
active disease. 
In a large case study of patients with
s e ro p o s i t ive RA, M c C a rty et al. (7)
reported stable remission in 75% of the
joints treated, which were subsequent-
ly splinted for 3 weeks following injec-
tion. Howeve r, ve ry few studies are
available of pediatric patients. The re-
sults of the study carried out by Hon-
kanen et al. (3) seem to be better than
the results reported in this article, but
we underline that the fo rmer study
only considered patients in whom the
disease was of less than 6 months’
duration. 
Other authors (8) studied a group of 21
adolescents who underwent MRI both
before and 7 weeks after local treat-
ment, and documented its effectiveness
in reducing both inflammation and sy-
n ovial pannus. Corre l ations with la-
b o rat o ry para m e t e rs have re c e n t ly
been reported by Ravelli et al. (1), who
have demonstrated that patients with a
higher ESR are more likely to benefit
f rom intra - a rticular glucocort i c o i d
injection of the knee.Yet there are no
studies into specific immu n o l ogi c
parameters on synovial fluid in corre-
l ation with tre atment re s p o n s e, ap a rt
f rom the afo rementioned study by
Honkanen et al. (3), which showed that
the higher the percentage of polymor-
phonuclear cells in the synovial fluid
before steroid injection, the shorter the
remission time.
With rega rd to the study of the
lymphocyte sub-populations, previous
authors reported an increased percent-
age of B CD5+ and/or T γ/δ+ in blood
or synovial fluid from subjects with

Table II. Remission time in relation to timeliness of treatment after the first injection.

20 patients treated within 6 months 17 patients treated during
from the onset a relapse [* 33 months]

Remission > 6 months 17 (8 ANA +) 8 (3 ANA +) [* 35 months]

Remission < 6 months 3 (3 ANA+) 9 (8 ANA+) [* 32 months]

chi square = 4.46 p ≤ 0.03
* median time from onset of the disease to the first injection

Table III. Features of the different groups of patients as regards to response to local thera-
py

N° Female Male ANA + ANA -

Total patients 37 30 7 21 16

Patients with long lasting remission   12 11 1 7 5

Patients relapsed after 6 months 13 11 2 3 10

Patients relapsed within 6 months 12 8 4 11 1
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RA onset in adulthood (9-11). The sig-
nificance of γ/δ lymphocytes is, how-
ever, still uncertain. They play a role in
the early phase of immu n o l ogi c
defense against invasive micro-organ-
isms and might also be activat e d
against “stressed” cells which express
on their surface Heat Shock Proteins
sharing some epitopes with autoanti-
gens (12). This would explain their
a c t ivation in auto-immune diseases.
Moreover, a recent study suggests that
the activity of steroids in autoimmune
diseases may rely on the susceptibility
of gamma delta T-cells to stero i d -
induced apoptosis (13).
In contra s t , with rega rd to B CD5+
lymphocytes, which are physiological-
ly appointed to produce polyclonal and
multi-specific antibodies against auto-
a n t i ge n s , in patients with adult RA
these ly m p h o cytes undergo a highly
specific monoclonal expansion, possi-
bly correlated with the production of
rheumatoid factor (9)
The data on synovial fluid in this study
did not show an increase in T γ/δ+ or B
CD5+ lymphocytes. The values can be
superimposed on those found in peri-
pheral blood and there is no significant
difference in terms of probability of re-
mission. These results do not support
the hypothesis that they might play a
role in the pat h ogenesis of art i c u l a r
ch ronic infl a m m ation in JIA as wa s
postulated in adults.
It should also be pointed out that the
o n ly side effect of local tre at m e n t

documented both by our study and oth-
ers (1,2,14,15) was skin atrophy at the
injection site. In our series, the inci-
dence was 3.6%, slightly higher than
that of other studies; atrophy occurred
in all three cases subsequent to the first
injection. This type of lesion generally
has a spontaneous, slow resolution, as
in our cases, but it can be avo i d e d
through manoeuvres to avoid spillage
of corticosteroids into the surrounding
joint tissue, as some authors have
pointed out (1).
In conclusion, we suggest that since
this therapy is safe, it should be started
early on in the course of disease, since
this provides increased likelihood of
prolonged remission and avoids long-
term treatment with NSAIDs.
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