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Abstract
Objective
To establish a nationwide overview on drug treatment of juvenile idiopathic arthritis (JIA), which is the most frequent
form of chronic arthritis (JA) in children and adolescents. The emphasis is on the first 12 months after diagnosis, and any
changes in medication practices during the early years of the present millennium are registered.

Methods
The Social Insurance Institution (SII) in Finland keeps a national register on individuals granted with a special
reimbursement for medication of defined chronic diseases. From that register, we identified by the ICD-code of MOS§ all
JA patients aged 16 years or under with an index day from 2000 through 2007. The prescription register of the SII showed
the medication purchased for the patients. The register does not cover infused medications given in hospitals. We evaluated
the first disease year’s medication and the treatment strategy of the very first three months.

Results
Within our study period 2000-2007, the proportion of patients using methotrexate during the first year of treatment
increased from 54 to 72% (p<0.001). The combination of two or more DMARDs became more popular (increased from 16
to 21%) as the initial treatment strategy. These changes parallel a decrease in per oral glucocorticoids. The proportion of
JA patients receiving TNFa-blockers during the first year after diagnose reached the level of about 5% during the years
2004 to 007.

Conclusion
The drug treatment of patients with recent onset JA has become more intensive during the course of the new millennium
in Finland, a fact expected to improve the disease outcome.
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Introduction

Juvenile idiopathic arthritis (JIA) is an
autoimmune disease in which a genetic
disposition has been recognised (1).
The incidence of the disease has been
19.5/100,000 children (<16 years) in
Finland (2). JIA has long-standing ef-
fects both for the patient and society, so
access to a paediatric theumatologist is
of prime importance (3). The earlier the
patient is diagnosed and treated, the ear-
lier remission may be attained (4, 5).
Due to the largely unknown aetiology
of the disease, its pharmaceutical ap-
proach has been somewhat experimen-
tal and has undergone relevant changes
during the decades. In earlier decades,
intramuscular gold, glucocorticoids,
chloroquine preparations, non-steroi-
dal anti-inflammatory drugs (NSAIDs)
(6) and azathioprine was used (7, 8) in
Finland until, in the mid-1980s, they
were gradually surpassed by meth-
otrexate (MTX) (9). The superiority of
MTX became widely evident in 1992
(9), and it quickly gained position as
the gold standard for JIA medication.
The clinical knowledge of MTX has
vastly increased ever since (10). A
number of further disease-modifying
anti-rheumatic drugs (DMARDSs) and
biologic agents have been evaluated in
JIA (11).

Recent studies recommend early in-
troduction of MTX for maximal effect
(5). Patients responding favourably to
MTX at six months from disease on-
set have an improved late outcome (5).
Data gained from adult patients with
rheumatoid arthritis (RA) show that
early aggressive intervention with con-
ventional DMARDs in combination
(4) facilitates achieving remission. The
same is true for JIA patients (12, 13).
Keeping the importance of early treat-
ment in mind, our aim was to evalu-
ate early drug treatment policies in
Finland, i.e. the drug treatment given
immediately after diagnosis during the
first three and 12 months, respectively.

Materials and methods

Finland has a general sickness insur-
ance covering the entire population. By
law, drugs prescribed by doctors are
partly (42%) reimbursed by Social In-
surance Institution (SII). Patients with

879

PAEDIATRIC RHEUMATOLOGY

certain chronic and severe diseases,
such as idiopathic inflammatory rheu-
matic diseases, are entitled to special
(72% or 100%) reimbursement of med-
ication if their condition meets defined
criteria. In JA the special reimburse-
ment covers DMARDs and glucocorti-
coids. To establish entitlement, a doc-
tor’s certificate must be filed based on
a clinical examination by a paediatric
rheumatologist or a fellow in training
and describing the proper diagnostic
procedures, the ICD-10 diagnosis, and
the treatment plan according to good
clinical practice. The certificates are
checked by a medical examiner physi-
cian in the SII before the special reim-
bursement is granted.

We defined the date of entitlement as
the index day. The process in the SII
takes a few weeks. Entitlement to new
biological agents is granted separately
with stringent criteria. Biological agents
are not authorised for first line use, but
a trial with MTX is required first. The
reimbursement decisions are gathered
in a register maintained by the SII, as
are all reimbursable drugs purchased
on a doctor’s prescription in the coun-
try. From this database we identified the
patients aged under 16 years, who from
1 January 2000 to 31 December 2007
for the first time were granted special
reimbursement of drugs for treatment
of juvenile arthritis. We use JA (ICD10)
nomenclature due to the source of data.
We included children with the follow-
ing ICD-10 diagnoses: MO8 (prolonged
juvenile arthritis) either with (n=458)
or without (n=1316) a more specific
subcategory, L40.5 psoriatic arthritis
(n=33), M45 spondyloarthropathies
(n=13) and M46.1 sacroilitis of no ob-
vious other cause (n=6), MOS5 seroposi-
tive (n=24) and MO06 seronegative or
non-specified rheumatoid arthritis (n=
36), and M13.9 non-specified arthritis
(n=22). Altogether, 1970 children with
chronic juvenile arthritis (JA) (ICD10
MOS8) were hence identified.

We collected data on prescribed medi-
cation purchased by JA (ICD10 MOS)
patients during 2000-2007. We in-
cluded purchases made in the 31 days
before the index day to include drugs
purchased before the entitlement was
granted.
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The rate of introduction of DMARDs,
whether single (one DMARD) or com-
bination (two or more DMARDs si-
multaneously) was our prime interest
with special reference to MTX.
Intra-articular and intravenous gluco-
corticoids and intravenous medications
are not included in this study, because
these are provided by hospitals without
written prescriptions. With the excep-
tion of glucocorticoids, intravenous
medications are practically never given
during the first year. NSAIDs do not
belong to the category of specially
reimbursed drugs. The use of per oral
glucocorticoids was not analysed dur-
ing the period 2006-7 because of a
temporary change in reimbursement of
this drug, which could cause bias.

The study plan was approved by the
SII before provision of the unidentified
data to the study group.

Statistical methods

The results are expressed as mean with
standard deviation (SD), and measures
with adiscrete distribution are expressed
as counts (%). The most important de-
scriptive values were expressed with 95
percent confidence interval (95%CI).
Statistical significance for hypotheses
of linearity was evaluated by using the
Cochran-Armitage test.

Results

Medication

MTX and hydroxychloroquine were the
most commonly purchased first-year
drugs over the whole study period (Ta-
ble I). The use of MTX increased sig-
nificantly (p-value for linearity <0.001)
up to 71.5% of patients in 2006-07. The
use of hydroxychloroquine decreased,
(»<0.001) and a declining trend ap-
peared in prednisolone use (Table I).
A similar increase appeared during the
first three months in MTX in single and
combination therapies (Fig. 1).

Early (3-month) treatment strategy
The most common early treatment
strategy was DMARD monotherapy.
The number of patients on a single
DMARD stayed constant. The number
of patients receiving combination ther-
apy increased significantly (p<0.001)
(Table I).
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Table I. Medication of chronic juvenile arthritis in the first 3 and 12 months in 2000-2007.

Medication Years p-value
2000-01 2002-03 2004-05 200607 for linearity
n=449 n=477 n=515 n=529
Drugs, first 12 months
Methotrexate 241 (53.7) 321 (67.3) 353 (68.5) 378 (71.5)  <0.001
Hydroxychloroquine 276 (61.5) 288 (60.4) 296 (57.5) 239 (452) <0.001
Prednisolone 127 (28.3) 151 (31.7) 103 (20.0) NA
Sulphasalazine 69 (154) 68 (143) 86 (16.7) 61 (11.5) 0.19
Leflunomide 2 (04) 8 (1.7) 5 (1.0) 11 (2.1) 0.08
Gold sodium thiomalate 6 (1.3) 0 (0.0) 0 (0.0) 1 (0.2) 0.01
Auranofin 2 (04) 1 (02) 1 (0.2) 0 (0.0) 0.18
Azathioprine 3 (0.7) 2 (0.4) 3 (0.6) 4 (0.8) 0.80
Cyclosporine 2 (04) 5 (1.0) 2 (04) 0 (0.0) 0.14
TNF-inhibitor 0 (0.0) 8 (1.7) 32 (6.2) 25 (4.7) <0.001
Podophyllotoxin 1 (02) 0 (0.0) 1 02) 0 (0.0) 055
Treatment strategy, first 3 months
No DMARD or biologic agent 75 (16.7) 84 (17.6) 90 (17.5) 103 (19.5) 0.29
Single therapy 245 (54.6) 236 (49.7) 286 (55.5) 298 (56.3) 0.24
Single therapy with prednisolone 50 (11.1) 45 94) 22 (43) NA <0.001
Combination™ therapy 46 (10.2) 67 (14.0) 83 (16.1) 105 (19.8) <0.001
Combination therapy with 24 (5.3) 33 (6.9) 23 (4.5) NA
prednisolone
Prednisolone alone 9 (2.0) 10 (2.1) 7(14) NA
TNF-inhibitor** only TNF-inhibitor 0 (0.0) 0 (0.0) 1 (0.2) 1 (0.2) 0.37
*Two or more DMARDs; **all TNF-inhibitors as one entity.
Almost a fifth of all patients did not Discussion

receive a DMARD or a biologic agent
during the immediate three months
after the date of entitlement. Their
number remained constantly below 20
percent over the years.

The present study which covers the en-
tire population of incident JA patients
in a country and documents general
trends in drug treatment during eight
consecutive years is, to our knowledge,

Fig. 1. Methotrexate used in 80 4
combination and single thera-
pies in the three first disease &
months in patients with JIA > 70 A
during 2000-2007. 7] ]
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the first one of its kind. The most accu-
rate way to examine drug use is obser-
vation of the actual intake. Since this is
out of reach, examination of purchases
rather than prescriptions is the next
best method.

The use of MTX increased steadily
during both the first 12 and the first 3
months; MTX became the most com-
mon drug while glucocorticoid con-
sumption diminished correspondingly.
If the first DMARD was not efficient
enough, the tendency in the first study
years was to add prednisolone to the re-
gime, whereas later, the practice of add-
ing of another DMARD was preferred.
The treat to target (TTT) with DMARDs
is, besides gaining full remission, the
intention to cut down glucocorticoids.
Ample evidence shows that the earlier
the treatment is started, the better the
long-term outcome will be. That is why
the urgency of early treatment is em-
phasised. In the present study we show
how early use of MTX may diminish
glucocorticoid consumption.

The impact of adult rheumatology and
the FIN-RACo study on the treatment
strategy can be suggested from our ma-
terial, reflecting our clinical practice,
e.g. the use of sulphasalazine did not
decrease, instead, it often became a part
of a combination therapy. Hydroxychlo-
roquine was mainly used together with
MTX as a combination therapy (14).
Patients with no DMARD:s or oral glu-
cocorticoids in the first three months
represent almost 20% of all patients.
We assume that many of these had mild
oligoarthritis or Still’s disease treated
with NSAIDs and intra-articular glu-
cocorticoids, but compliance problems
cannot be excluded. The Finnish way
to treat is to inject the inflamed joints
with glucocorticoids. The child is then
often symptom free the next morning
and parents might think it is superflu-
ous to start any other treatment e.g.
MTX, and do not purchase it.

There was a limited supply of etaner-

cept in Finland during the first study
years. Access to the drug did not im-
prove until summer 2003, which ex-
plains the scant use of TNF-inhibitors
during 2000-2003.

Among JIA patients, 4.6% have Still’s
disease in this country (2, 15). From this
it might be deduced that 68 patients
(~8/year) are missing in our study con-
sisting of only 1% of those with the
systemic form of the disease. Their
treatment is often started with unreim-
bursable NSAIDs and glucocorticoids,
so no certificate was written.

The ICD-10 diagnoses in certificates
are not well in line with the ILAR
classification. In an earlier Finnish in-
cidence study on juvenile arthritides,
28 out of 161 cases were found to be
chronic, 27/28 fulfilling the American
Rheumatology Association criteria for
juvenile rheumatoid arthritis (15). Ac-
cordingly, we could think that ~70 pa-
tients (3.6%; ~9/year) might have their
diagnoses revised later (to borreliosis,
epiphyseolysis, or the like). Likewise,
some JIA patients may have erroneous-
ly been given some other diagnosis, but
the numbers are surely insignificant.
In summary, we identified major chang-
es in Finnish JA patients’ drug treat-
ment in the course of the last decen-
nium. A lengthy follow-up is needed
to see whether the patients will benefit
from early introduction of DMARDs
and from combination therapy, as
anticipated.
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