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ABSTRACT
Glucocorticoid (GC) drugs are the 
most potent anti-inflammatory agents 
available for the treatment of paediat-
ric rheumatic diseases. These medica-
tions are used for the management of 
extra-articular features of systemic ju-
venile idiopathic arthritis and are the 
mainstay of therapy in children with 
juvenile systemic lupus erythematosus, 
juvenile dermatomyositis, and systemic 
vasculitis. The general objective of GC 
therapy is to limit the maximal dose 
and the exposure to the highest doses to 
what is needed to achieve disease con-
trol and, then, to gradually taper the 
dose until the minimum level sufficient 
to maintain disease quiescence over 
time is reached. High-dose intravenous 
“pulse” methylprednisolone adminis-
tration is sometimes chosen to treat the 
most severe or acute manifestations of 
systemic inflammatory diseases. The 
rationale that underlies this treatment 
modality is to achieve an immediate, 
profound anti-inflammatory effect and 
to lessen toxicity associated with long-
term continuous therapy in moderate to 
high daily doses. Intra-articular corti-
costeroid (IAC) injection is a safe and 
rapidly effective treatment for synovitis 
in children with JIA. Triamcinolone hex-
acetonide is the optimal corticosteroid 
preparation. Local injection therapy is 
used most frequently to treat oligoar-
thritis, but the strategy of performing 
multiple IAC injections to induce dis-
ease remission, while simultaneously 
initiating therapy with second-line or 
biologic agents, has been proposed also 
for children with polyarticular JIA. Ad-
ministration of GCs is associated with 
potentially deleterious adverse effects, 
some of which can be irreversible. This 
highlights the need of a judicious use of 
these medications and a careful moni-
toring of their toxicity.

Introduction
The earliest reports on the use of gluco-
corticoid (GC) drugs in children with 

rheumatic diseases date back to the 
1950s and 1960s (1). These medica-
tions are the most potent anti-inflamma-
tory agents available for the treatment 
of these conditions, but are associated 
with substantial toxicity when adminis-
tered systemically in high doses. Some 
side effects may result in non-reversible 
damage, such as growth failure, which 
is especially worrisome in young chil-
dren. Therefore, when the use of these 
drugs is considered, the risk/benefit ra-
tio must be carefully weighted. 
The overall aim of GC therapy is to lim-
it the maximal dose and the exposure 
to the highest doses to what is needed 
to achieve disease control and, then, to 
taper gradually the dose until the mini-
mum level sufficient to maintain dis-
ease quiescence over time is reached. 
A child treated with these drugs should 
be under the care of a physician who is 
experienced in the management of the 
specific disease and in handling the risk 
of GC side effects.

Indications
In juvenile idiopathic arthritis (JIA), 
the use of systemic corticosteroids is 
mainly restricted to the management 
of the extra-articular manifestations of 
systemic-onset disease. These include 
high fever unresponsive to non-steroi-
dal anti-inflammatory drugs (NSAIDs), 
severe anaemia, myocarditis or peri-
carditis, and macrophage activation 
syndrome (2-5). High-dose “pulse” in-
travenous methylprednisolone (10–30 
mg/kg/day to a maximum of 1 g/day on 
1 to 3 consecutive days) (see articles on 
p. S-81 and p. S-85) is effective in con-
trolling these features, but the effect is 
often short-lived. Therefore, continued 
GC therapy with oral prednisone (1 to 
2 mg/kg/day to a maximum of 60 mg/
day in a single or divided daily doses) 
is frequently necessary. 
A short course of low-dose prednisone 
(e.g. 0.5 mg/kg/day) may be considered 
for alleviating pain and stiffness in pa-
tients with severe polyarthritis refracto-
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ry to other therapies or while awaiting 
the full therapeutic effect of a recently 
initiated second-line or biologic agent. 
Short-term systemic corticosteroid ad-
ministration may also be indicated for 
chronic iridocyclitis unresponsive to 
topical therapy. 
GCs are the mainstay of drug therapy 
in children with other systemic inflam-
matory conditions, such as juvenile 
systemic lupus erythematosus (JSLE), 
juvenile dermatomyositis (JDM), and 
systemic vasculitis (6). 
In JSLE, constitutional symptoms, skin 
disease, serositis, or musculoskeletal 
symptoms are managed with oral pred-
nisone 0.5–1 mg/kg as single dose or, 
occasionally, split doses. The presence 
of major organ involvement or life-
threatening manifestations, namely 
proliferative glomerulonephritis, CNS 
disease, or severe haemolytic anemia 
or thrombocytopenia, warrants the ad-
ministration of high-dose GCs, either 
as pulse intravenous methylprednisolo-
ne (as above) or oral prednisone 2 mg/
kg/day (maximum 60-80 mg/day) in 
divided doses. 
High-dose daily GCs (e.g. up to 2 mg/
kg per day of prednisone, often in di-
vided doses) constitute the standard 
treatment of JDM. Because children 
with this disease may absorb GCs poor-
ly, perhaps as a result of gastrointesti-
nal vasculopathy, early treatment with 
pulse intravenous methylprednisolone 
is preferred by some paediatric rheuma-
tologists (7). 
High-dose intravenous methylpred-
nisolone therapy has been recently 
advocated as “rescue therapy” for chil-
dren with Kawasaki disease who are 
unresponsive to repeated doses of in-
travenous immunoglobulin or relapse 
after such therapy (8). The potential 
benefit of GCs in the initial manage-
ment of this disease is controversial, 
however. 
In Henoch Schönlein purpura, GC ther-
apy is advised to treat severe gastroin-
testinal disease or haemorrhage and 
to relieve pain of severe orchitis. The 
use of CSs to prevent renal disease in 
children with uncomplicated Henoch 
Schönlein purpura is not recommended 
(9). 
GCs, administered either orally or as 

intravenous pulses, are the preferred 
initial treatment for other forms of 
systemic vasculitis, such as polyarteri-
tis nodosa, Wegener granulomatosis, 
Takayasu arteritis, and microscopic 
polyangitis.

Adverse effects
Overall, the side effects of GCs in 
children are similar to those observed 
in adults. Because the general toxicity 
of GCs is described in other articles of 
this Supplement, only the adverse ef-
fects that are unique to childhood will 
be addressed. 
Growth suppression is the most serious 
long-term consequence of GC thera-
py in paediatric patients. It occurs in 
children who are receiving prolonged 
therapy in doses greater than 0.2–0.3 
mgkg/day of prednisone, increases 
with higher doses and is almost uni-
versally seen when divided doses are 
used (10). However, wide inter-indi-
vidual variation exists in the severity 
of growth suppression and the minimal 
dose required to suppress growth. The 
mechanism of GC-induced growth sup-
pression in children is unclear (11). 
These medications have been shown to 
inhibit the production of somatomedin 
C (insulin-like growth factor I). In ad-
dition, their general inhibitory effect on 
cell growth and cell division probably 
contributes to growth failure. However, 
growth suppression, though worsened 
by GC therapy, may be a consequence 
of the underlying disease process. In 
JIA, particularly in the systemic-onset 
subtype, growth retardation can oc-
cur without GC therapy (12). Further-
more, there is evidence suggesting that 
growth retardation is much more severe 
in patients with JIA than in those with 
JSLE receiving equivalent doses. The 
effect of growth hormone in improving 
height in children with GC-induced in-
hibition of growth is controversial. 
Another potential harmful effect of con-
tinued GC administration in young chil-
dren is delayed puberty, which is due to 
the long-lasting suppression of the hy-
pothalamic-pituitary axis and is often 
associated with growth failure (13, 14). 
Although pubertal delay is generally a 
temporary phenomenon, it may have ir-
reversible consequences because it may 

contribute to hamper some important 
physiological milestones (that are also 
affected by GCs), such as growth spurt 
or bone mass accretion. These losses 
may not be regained once puberty de-
velops and lead to final short stature 
and premature osteoporosis. 

Minimising toxicity
The deleterious effects of GCs may 
be lessened by choosing a preparation 
with a relatively short half-life. Pred-
nisone is the drug most often selected 
for oral therapy. Due to its enhanced 
glucocorticoid and minimal mineral-
corticoid actions it has an optimal risk/
benefit ratio. Although some reports 
have claimed that deflazacort, an oxa-
zoline derivative of prednisone, may 
have a bone-sparing effect compared 
with prednisone, the evidence is un-
clear. Both the anti-inflammatory effect 
and the toxicity of GCs increase with 
larger doses and more frequent admin-
istration. Morning administration has 
less capacity to suppress the pituitary 
than do administration later in the day 
(which blunts the surge of ACTH that 
normally occurs during sleep). 
Reduction in GC dose must be gradual 
and should be tailored to the child and 
the disease. At moderate to high doses 
(e.g. 40–60 mg/day), reductions of 5-
10 mg are usually possible, whereas at 
lower doses (e.g. 5–10 mg/day) small-
er reductions may be needed. Further 
dose tapering should be lead to switch, 
whenever possible, to an alternate-day 
regimen. A too rapid dose decrease 
may cause noxious withdrawal effects, 
such as steroid pseudorheumatism or 
pseudotumour cerebri. There is no ex-
perience in children with rheumatic 
diseases on the use of slow-release GC 
formulations (15).
There are no established guidelines for 
the prevention of GC-induced oste-
oporosis in paediatric patients. Several 
open studies have suggested that chil-
dren with rheumatic diseases receiving 
GCs may benefit from calcium and vi-
tamin D supplementation (1). The bi-
sphosphonates have also been studied 
as a potential treatment for GC-induced 
osteoporosis (16, 17). However, many 
uncertainties persist regarding use of 
these drugs in paediatrics, including 
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which bisphosphonate is preferred, 
what should be the initial dose, and 
how long treatment should be contin-
ued. Furthermore, little is known about 
the duration of the antiresorptive effect 
once bisphosphonates are discontinued 
in younger patients.
Prolonged corticosteroid therapy may 
lead to suppression of hypothalamic-
pituitary-adrenal function that can 
be slow in returning to normal. If not 
recognised, this complication places 
the child at risk for vascular collapse, 
adrenal crisis, and death in situations 
that necessitate increased availability 
of cortisol. Under conditions of stress 
(serious infection, trauma, surgery), all 
children who are at risk for hypotha-
lamic-pituitary-adrenal axis suppres-
sion require supplemental GCs.

Intravenous pulse glucocorticoid 
therapy
As stated above, high-dose “pulse” 
intravenous GC therapy is sometimes 
used to treat the most severe or acute 
manifestations of systemic connective 
tissue diseases, such as JSLE, JDM, and 
vasculitis. Another potential indication 
is the management of refractory sys-
temic features of systemic-onset JIA. 
Although no controlled trials have been 
reported in children, this treatment mo-
dality has become increasingly popular 
over the years in paediatric rheumatolo-
gy practice (18). This approach is aimed 
to achieve an immediate, profound anti-
inflammatory effect and to lessen toxic-
ity associated with long-term continu-
ous therapy in moderate to high daily 
doses. The drug of choice has been 
methylprednisolone, given in doses of 
10 to 30 mg/kg per pulse up to a maxi-
mum of 1 g, administered according to 
a variety of protocols: a pulse each day 
for 3 to 5 days, alternate-day pulses for 
3 doses, or a single administration re-
peated as clinical events warrant. 
In the clinical setting, the calculated 
drug dose is usually added to 100 ml. 
5% dextrose in water and infused over 
1–3 hours. Patient monitoring includes 
assessment of temperature, pulse rate, 
respiratory rate, and blood pressure be-
fore beginning infusion. Pulse rate and 
blood pressure should then be checked 
every 15 minutes for the first hour and 

then every 30 minutes. Infusions should 
be slowed or discontinued if there are 
any significant changes in blood pres-
sure or pulse rate. 
The most commonly reported (10% 
of patients) short-term adverse effect 
of intravenous GC pulse therapy in 
children is abnormal behaviour, with 
altered mood, hyperactivity, psychotic 
symptoms, disorientation, and sleep 
disturbances. Other side effects include 
headache, abdominal discomfort, vom-
iting, hives, hypertension, dizziness, 
lethargy, hypotension, tachycardia, and 
hyperglycemia. Little information is 
available about whether this procedure 
is associated with an increased risk for 
long-term side effects, such as osteo-
porosis or avascular necrosis of bone. 

Intra-articular corticosteroid 
Intra-articular corticosteroid (IAC) 
injections are widely used in the man-
agement of children with juvenile idi-
opathic arthritis (JIA) to induce rapid 
relief of inflammation symptoms and 
functional improvement, and to obvi-
ate the need for regular systemic thera-
py (19-21). However, despite long use 
in paediatric rheumatology practice, 
much of the evidence supporting IAC 
therapy remains anedoctal or based 
on open, non-controlled studies. Fur-
thermore, wide disparities likely exist 
in the indications for IACs, injection 
technique, and protocols for sedation 
and post-injection management across 
different settings. 
Although potentially effective on all 
subtypes of JIA, IAC injections are 
used most frequently to treat oligoar-
thritis. IAC therapy may prevent some 
important musculo-skeletal abnormali-
ties in this JIA subset, such as flexion 
contractures, valgus deformity and leg-
length discrepancy. Furthermore, IAC 
therapy has been proved to facilitate 
discontinuation of oral medications, 
resolve Baker’s cysts, and improve 
tenosynovitis (22).
The strategy of performing multiple 
IAC injections is used by some paedi-
atric rheumatologists in children with 
polyarticular JIA to induce prompt re-
mission of synovitis, while simultane-
ously initiating therapy with disease-
modifying drugs (DMARD) and/or bi-

ologic agent. This approach is regarded 
as an alternative to systemic corticos-
teroids to pursue the so-called “bridge” 
effect, that is, to achieve a quick con-
trol of inflammatory symptoms while 
awaiting the full therapeutic effect of a 
DMARD or biologic medication. 
The duration of response to IACs is 
dependent on the corticosteroid used, 
with less soluble preparations provid-
ing a longer duration of response. Tri-
amcinolone hexacetonide (TH), the 
least soluble agent, is universally rec-
ognised among paediatric rheumatolo-
gists as the medication of choice for in-
tra-articular administration in JIA. The 
corticosteroid preparations and dosage 
regimen of IAC injections currently 
used in the authors’ center is reported 
in Table I. 
In the post-injection period, the authors’ 
recommendation is to avoid weight 
bearing for the first 24 hours (72 hours 
in case of injection in the hip) and to 
avoid high-impact physical activity in 
the 24 to 72 hours after a joint injec-
tion. In case of relapse of synovitis, 
reinjection is commonly performed. 
Although there are no established 
guidelines for this practice, most rheu-
matologists will limit the frequency of 
reinjections to 3 times per year, with 
repeated procedures being performed 
at least 3 months apart. 
The outcome and predictive variables 
of single and multiple IAC injections 
have been investigated recently in 440 
children with JIA (23). The cumulative 
probability of remission of synovitis 
for patients injected in 1, 2 or 3 or more 
joints was 70, 45 and 44%, respective-
ly, at 1 year; 61, 32 and 30%, respec-
tively, at 2 years; and 37, 22 and 19%, 
respectively, at 3 years. Patients with 
systemic arthritis developed a synovitis 
flare more frequently and precociously 
than did patients with polyarthritis and 
oligoarthritis. The risk of synovitis flare 
was higher in patients who had positive 
CRP, negative ANA and were injected 
in the ankle.
The most common adverse effect of 
IAC injections is subcutaneous atroph-
ic skin changes at the site of injection, 
particularly of small joints such as 
wrist and ankles in young children. It is 
caused by extravasation of the injected 
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medication from the joint space. Subcu-
taneous atrophy may resolve with time 
in most patients, but persists in some. 
The risk of this complication is mini-
mised by following a careful injection 
technique, ensuring accuracy of needle 
placement in the joint space, and clear-
ing the needle track with injection of 
saline or local anesthetic as the needle 
is withdrawn from the joint. No detri-
mental effect of IAC on intra-articular 
cartilage or statural growth has been 
observed (24). 
The potential role of IAC injections in 
the hip in causing avascular necrosis of 
the femoral head is unclear. Reported 
studies suggest that the risk is small and 
is probably increased by the simulta-
neous administration of systemic GCs 
(25, 26). Although systemic absorp-
tion of corticosteroids has been found 
to cause significant adrenal suppression 
and transient clinical manifestations 
ranging from minor cosmetic changes 
to Cushingoid features, it is not associ-
ated with long-term adverse effects and 
is short-lived. 
Another known complication of IAC 
injections is the development of peri-
articular calcifications. The majority of 
these abnormalities are asymptomatic 
and are detected coincidentally on ra-
diological follow-up. A report of septic 
arthritis of the ankle 48 hours after an 
IAC injection in a knee in a child with 
respiratory infection suggests that the 
procedure should be postponed if the 
child has signs of an intercurrent infec-
tion (27). A TB infection should be ex-
cluded before the IAC injection. 

Injected corticosteroids may cause a 
crystal-induced synovitis, which may 
present with post-injection erythema 
and pain. This is thought to result from 
phagocytosis of corticosteroid crystals 
in the joint, leading to the release of 
inflammatory mediators (28). These 
symptoms usually subside spontane-
ously or with local ice application 
within a few days. Acute anaphylaxis 
following IAC injection has been de-
scribed in adult patients, but has never 
been reported in children. Diabetic chil-
dren may require a temporary increase 
in insulin requirements.

Conclusion
GCs remain an important therapeu-
tic option for children with rheumatic 
diseases. Administration of these drug 
enables a quick and effective control 
of the systemic inflammatory process 
and helps prevent the resulting damage 
to organs and systems. The newer mo-
dalities of GC administration, namely 
the intravenous methylprednisolone 
pulses, may lead to achieve an immedi-
ate, profound anti-inflammatory effect 
and to lessen toxicity associated with 
long-term continuous therapy in mod-
erate to high daily doses. Intra-articu-
lar corticosteroid (IAC) injection is a 
safe and rapidly effective treatment for 
synovitis in children with JIA. Use of 
GCs is associated with potentially del-
eterious adverse effects, some of which 
can be irreversible. This highlights the 
need for judicious use of these medi-
cations and careful monitoring of their 
side effects.

References
  1. ILOWITE NT, LAXER RM: Pharmacology and 

drug therapy. In: CASSIDY JT, PETTY RE, 
LAXER RM, LINDLEY CB (Eds.). Textbook 
of Pediatric Rheumatology. 6th ed. Philadel-
phia: Elsevier Saunders, 2011, p. 71-126.

  2. RAVELLI A, MARTINI A: Juvenile idiopathic 
arthritis. Lancet 2007; 369: 767-78.

  3. HASHKES PJ, LAXER RM: Medical treatment 
of juvenile idiopathic arthritis. JAMA 2005; 
294: 1671-84.

  4. WALLACE CA: Current management of juve-
nile idiopathic arthritis. Best Pract Res Clin 
Rheumatol 2006; 20: 279-300.

  5. RAVELLI A, MARTINI A: Macrophage activa-
tion syndrome. In: LEHMAN TH, CIMAZ R. 
(Eds.) Pediatric Rheumatology. Amsterdam: 
Elsevier 2008, pp. 55-63.

  6. CASSIDY JT, PETTY RE, LAXER RM, LIND-
LEY CB: Textbook of pediatric rheumatology. 
6th ed. Philadelphia: Elsevier Saunders, 2011, 
p. 71-126.

  7. FELDMAN BM, RIDER LG, REED AM, PACH-
MAN LM: Juvenile dermatomyositis and 
other idiopathic inflammatory myopathies of 
childhood. Lancet 2008; 371: 2201-12.

  8. SHULMAN ST: Is there a role for corticoster-
oids in Kawasaki disease? J Pediatr 2003; 
142: 601-3.

  9. GIBSON KL, AMAMOO MA, PRIMACK WA: 
Corticosteroid therapy for Henoch-Schon-
lein purpura. Pediatric 2008; 121: 870-1.

10. MELO-GOMES JA: Problems related to sys-
temic glucocorticoid therapy in children.       
J Rheumatol 1993; (Suppl. 37) 20: 35-9.

11. GEDALIA A, SHETTY AK: Chronic steroid 
and immunosuppressant therapy in children. 
Pediatr Rev 2004; 25: 425-34.

12. DE BENEDETTI F, MARTINI A: Is systemic 
juvenile rheumatoid arthritis an interleukin 
6 mediated disease? J Rheumatol 1998; 25: 
203-7.

13. GUTIERREZ-SUAREZ R, RUPERTO N, GAST-
ALDI R et al.: A proposal for a pediatric ver-
sion of the Systemic Lupus International 
Collaborating Clinics/American College of 
Rheumatology Damage Index based on the 
analysis of 1015 patients with juvenile-on-
set sistemic lupus erythematosus. Arthritis 
Rheum 2006; 54: 2989-96.

14. HIRAKI LT, HAMILTON J, SILVERMAN ED: 
Measuring permanent damage in pediatric 
systemic lupus Erythematosus. Lupus 2007; 
16: 657-62.

15. SPIES CM, BIJLSMA JW, BURMESTER GR, 
BUTTGEREIT F: Pharmacology of glucocor-
ticoids in rheumatoid arthritis. Curr Opin 
Pharmacol 2010; 10: 302-7.

16. BIANCHI ML, CIMAZ R, BARDARE M et al.: 
Efficacy and safety of alendronate for the 
treatment of osteoporosis in diffuse connec-
tive tissue diseases in children: a prospective 
multicenter study. Arthritis Rheum 2000; 43: 
1960-6.

17. MARINI JC: Do bisphosphonates make chil-
dren’s bones better or brittle? N Engl J Med 
2003; 349: 423-6.

18. GUSEINOVA D, CONSOLARO A, TRAIL L et 
al.: Comparison of clinical features and drug 
therapies among European and Latin Ameri-
can patients with juvenile dermatomyositis. 
Clin Exp Rheumatol 2011; 29: 117-24.

Table I. Type and dose of corticosteroids currently used for intra-articular corticosteroid 
injections at the authors’ centre.

Joint Corticosteroid  Dose

Shoulder TH 1 mg/kg (max 40 mg)
Elbow TH 0.75 mg/kg (max 30 mg)
Wrist TH 0.25–0.5 mg/kg § (max 20 mg)
Hand metacarpophalangeal and interphalangeal  MP 5-10 mg §

Hip TH 1 mg/kg (max 40 mg)
Knee TH 1 mg/kg (max 40 mg)
Ankle TH 0.75 mg/kg (max 30 mg)
Subtalar and intertarsal MP 20–40 mg §

Foot metatarsophalangeal and interphalangeal MP 5–10 mg §

Tendon sheats MP 20–40 mg §

  
TH: triamcinolone hexacetonide; MP: methylprednisolone acetate. § Depending on the child’s size.
Adapted from Scott C. et al. (ref. 21).



S-152

Glucocorticoids in paediatric rheumatology / A. Ravelli et al.

19. DENT PB, WALKER N: Intra-articular corti-
costeroids in the treatment of juvenile rheu-
matoid arthritis. Curr Opin Rheumatol 1998; 
10: 475-80. 

20. CLEARY AG, MURPHY HD, DAVIDSON JE: 
Intra-articular corticosteroid injections in 
juvenile idiopathic arthritis. Arch Dis Child 
2003; 88: 192-6. 

21. SCOTT C, MEIORIN S, FILOCAMO G et al.:     
A reappraisal of intra-articular corticosteroid 
therapy in juvenile idiopathic arthritis. Clin 
Exp Rheumatol 2010; 28: 774-81.

22. PADEH S, PASSWELL JH: Intraarticular cor-
ticosteroid injection in the management 
of children with chronic arthritis. Arthritis 

Rheum 1998; 41: 1210-4.
23. LANNI S, BERTAMINO M, CONSOLARO A et 

al.:Outcome and predicting factors of single 
and multiple intra-articular corticosteroid in-
jections in children with juvenile idiopathic 
arthritis. Rheumatology 2011; 50: 1627-34.

24. HUPPERTZ HI, TSCHAMMLER A, HORWITZ 
AE, SCHWAB KO: Intraarticular corticoster-
oids for chronic arthritis in children: Efficacy 
and effects on cartilage and growth. J Pediatr 
1995; 127: 317-21. 

25. NEIDEL J, BOEHNKE M, KUSTER RM: The ef-
ficacy and safety of intraarticular corticoster-
oid therapy for coxitis in juvenile rheumatoid 
arthritis. Arthritis Rheum 2002; 46: 1620-8. 

26. TYNJALA P, HONKANEN V, LAHDENNE P: 
Intra-articular steroids in radiologically con-
firmed tarsal and hip synovitis of juvenile id-
iopathic arthritis. Clin Exp Rheumatol 2004; 
22: 643-8. 

27. SHORE A, RUSH PJ: Possible danger of intra-
articular steroid injection in children with 
respiratory tract infections. Br J Rheumatol 
1987; 26: 73. 

28. HERTZBERGER-TEN CATE R, DE VRIES-VAN 
DER VLUGT BC, VAN SUIJLEKOM-SMIT LW, 
CATS A: Intra-articular steroids in pauciartic-
ular juvenile chronic arthritis, type 1. Eur J 
Pediatr 1991; 150: 170-2.


