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The German Centre for Paediatric and
Adolescent Rheumatology (DZKJR) at the
Paediatric Hospital Garmisch—Partenkirchen
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Being Europe’s largest specialised centre for paediatric and
adolescent rheumatology, the DZKJR has devoted itself to its
specialty for 60 years. The treatment takes place on the basis
of the “Garmisch Treatment Concept”. This holistic concept
combines medical, nursing, physical and psychosocial aspects as
well as education at our hospital school. Our modern and inter-
disciplinary treatment concept enjoys an excellent international
reputation. Optimum treatment and alleviation of pain are carried
out using our range of interdisciplinary therapeutic services under
the direction of internationally renowned specialists.
We have our own swimming pool for physical therapy as well as
for swimming and playing in warm water.

We also have many years of experience in the treatment of
non-inflammatory diseases of the musculoskeletal system,

for example rare orthopaedic diseases and postoperative reha-
bilitation as well as chronic pain syndromes in childhood and
adolescence. In this respect, we closely collaborate with the

BG Unfallklinik Murnau (Trauma Centre), which is internationally
renowned. The paediatric hospital’s unique location in Garmisch-
Partenkirchen, situated at the foothills of the Bavarian mountains,
also deserves special mention.

Services offered by the DZKJR:

- Diagnosis and treatment of rheumatic diseases in children
based on the “Garmisch Treatment Concept”

- Inpatient and outpatient support

- Orthopaedic technicians

- Specialist consultants (ophthalmologist, orthopaedist, dentist,
orthodontist, dermatologist)

- Infrared saunas

- 3D gait analysis

- Naturopathy

- Swimming / Therapy pool

- Hospital school

- Experimental education and hippotherapy

- Accommodation for parents

- Online discussion forum

German Centre for Paediatric and Adolescent Rheumatology
Paediatric Hospital Garmisch-Partenkirchen
Gehfeldstr. 24, 82467 Garmisch-Partenkirchen, Germany

Phone: +49 —(0)8821 — 701-0
Fax:  +49-(0)8821 —73916

www.rheuma-kinderklinik.de “ Lehrkrankenbsus der LML Manchen
info@rheuma-kinderklink.de ——

Deutsches Zentrum fiir Kinder- & Jugendrheumatologie
Zentrum fiir Schmerztherapie junger Menschen
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Treatment of Juvenile
Idiopathic Arthritis

Biologics-Age

Abstract

Quality and results of treat-

ment in rheumatic and auto-

inflammatory diseases of
childhood and adolescent have
made substancial progress
within the last two decades.

This has been determined

through different factors:

- Medical treatment has
gained effectiveness by the
introduction of new drugs

- Provision of units specialized
on childhood rheumatol-
ogy has been substancially
improved

- Multidiszipline concepts of
treatment and educational
programms have been estab-
lished in specialized centers

- Functional treatment has
been further developed intro-
ducing even sports-therapy

This paper summarizes some
of the important developments
in pediatric rheumatology using
Juvenile idiopathic arthritis
(JIA) as an exemplification.

Keywords

Juvenile Idiopathic Arthritis,
pediatric and adolescent
rheumatology, multidisciplinary
therapy, biologics, vasculitis,
collagenosis, children

The field of pediatric rheuma-
tology includes a large num-
ber of different inflammatory
diseases affecting the mus-
culoscelettal system and/or
the connective tissue. While
in Juvenile idiopathic arthritis
(JIA) the main symptome is
inflammatory arthritis, other
diseases like vasculitis (e.qg.
M. Behcget, Purpura Henoch-
Schoenlein) and collagenoses
(e.g. Systemic lupus erythe-
matodes, Juvenile dermatomy-
ositis) may become manifest
even with multi-organ involve-
ment. Most of the diseases
within this group develop from
autoimmune pathogenesis,
engaging the adaptive immune
system in an autoaggressive
matter to attack autologous
structures. Additionally there
is a large number of mainly,
extremly rare autoinflammatory
diseases, namely the periodic
fever syndromes (e.g. familiar
mediteranean fever, cryopyrin
associated periodic syndrome)
resulting from hereditary de-
viations of the innate immune
system [1].

Diagnosis

Prior to treatment a correct di-
agnosis is mandatory. As many
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Pediatric Rheumatology

pediatric rheumatic diseases
are very rare, early symptoms
will frequently be missinterpre-
tated. Special examinations are
required concerning the overall
status of the patient (pediatric
rheumatologist, physiothera-
pist), organ involvement (e.g.
pdiatric cardiologist, ophthal-
monologist etc.), imaging
(x-ray, ultrasound, MRI), labora-
tory and more. This teamwork
of specialist is well established
in tertiary centers specialized in
pediatric rheumatology.

The majority of patients (=75%)
with a pediatric rheumatic
disorder suffers from Juvenile
idiopathic arthritis (JIA), a term
comprising 8 subtypes accord-
ing to the ILAR (international
league against rheumatism)
classification criteria [2]:

(i) Systemic JIA,

(i) persistent oligoarticular
JIA,

extended oligoarticular
JIA,

seronegative polyarticular
JIA,

seropositive polyarticular
JIA,

(vi) Enthesitis associated JIA,
(vii) Psoriasis-JIA,

(viii) undifferenciated JIA.

(iii)

(iv)

(v)
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These subtypes differ not only
according their presentation
(number of joints, joint pattern
etc.) but as well concerning
extra-articular manifestations
(uveitis, enthesitis, cutaneous
involvement, carditis, nephritis
etc.), course and prognosis.
The ILAR classification mainly
depends on the symptoms
presenting at the onset of

the disease. But it may need
several month to give a definite
diagnosis in JIA, as for exam-
ple oligoarticular JIA will need
a minimum of 6 month moni-
toring to decide wether the
child suffers from persisting
(maximum of 4 joints affected)
or extended (more than 4 af-
fected joints) oligoarticular JIA.
Initially undifferentiated forms
may may switch to a definit
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Oligoarticular JIA:
Intraarticular GC &
NSAID
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< 4 joints after 6 month
Persistent Oligo-JIA

> 4 joints after 6 month:

Extended Oligoarticular
JIA

Relapses rare:
repeat intraarticular GC

Frequent relapses:
& MTX

Uveitis

& intraoccular GC
Failed ?
& MTX

Functional treatment: physio-, ergo-, physical- and sportstherapy

Fig. 1: Stepwise escalation of treatment in oligoarticular JIA
NSAID (nonsteroidal antirheumatic drugs), GC (Glucocortikoid), MTX (Metho-

trexat), MoAb (monoclonal antibody)

subtype within the course [3].
Moreover a number of patients
may switch from one subtype
to another within their course
of disease [4]. Thus treatment
of JIA is not based on the
classification subtype but the
individual disease acitivity and
extra-articular manifestations
(see Fig. 1) [5-7]. Moreover the
age of the patient, co-morbidi-
ties and undesirable effects of
the medication or even intoler-
ance have to be considered.

Drug Therapies

There has been substancial
progress in the treatment with
antirheumatic drugs in children
and adolescents within the
past two decades. While non-
steroidal-antirheumatic-drugs
(NSAID) and steroids have
been used since the early six-
ties, disease-modifying-drugs
(DMARD) and biologics had

been the precursors for the
much favourable outcome in
JIA today (see Tab. 1, 2).

The introduction of the
DMARD methotrexate (MTX)
in the treatment of JIA initiated
by the center in Garmisch-
Partenkirchen has been the
signifincant step forward in

the 90-ties of the last century
[8]. Today arround 60% of the
patients suffering from polyar-
ticular JIA are receiving MTX
as their base drug (according
data from the German re-
search center for rheumatology
(DRFZ), Berlin). Coming up with
the 21st century biologic-drugs
set up the next step introduc-
ing treatment opions even in
severe cases of JIA, like the
systemic subtype (SoJlA) [9].

It is noteworthy that more than
50% of SoJIA patients did not
reach a sufficient controll of
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if still active after 6
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disease activity even after 10
years of treatment in the 80-
ties of the 20th century .Those
patients were prone for the
development of severe dam-
ages like systemic amyloidosis
and/or hip-arthrosis [10]. During
the multicenter studies for the
approval of Canakinumab (lla-
ris™) [11,12] and Tocilizumab
(ROACTEMRA™) [13] more
than 70% of the SoJIA patients
reached a pedACR70 within
one year.

In Germany around 22% of

all patients with are currently
treated with biologics, due to
their disease course. The high-
est rates of JIA patients on bio-
logics are found in the system-
ic-onset-, the polyarticular- and
the Psoriasis-JIA subgroups
[14]. The broadened spectrum
of effective drugs has led to
new alternatives tob e used in
order for a stepwise escalation
of treatment whereever indicat-
ed by the individual course of
disease [15]. There have been
set-up recommendations [5,16]
and evidence-based guidelines
[6] for different subtypes and
drugs.

The introduction of biologic
agents into childhood rheuma-
tology had been accompanied
by several phase Il and phase
[l studies proving efficacy
and safety of these drugs

in children (e.g. [11,13,17]).

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Moreover there have been
several independent registries
established to collect data on
long-term safety of these drugs
[18-20].

Despite many new drugs being
approved for a , labeled” treat-
ment in children with certain
rheumatic diseases there are
many patients still receiving

. Off-Label“-therapies [21,22].
This is due to the fact that: (i)
many diseases are too rare

to establish studies including
enough patients and (ii) that
patients suffering from very
severe COUrses or rare com-
plications will need sufficient
treatment immediately.

As drugs have become more
effective in suppressing im-
mune reactions, growing inter-
est has developed concerning
the prophylaxis of infectious
diseases in immunocomprised
patients. Special concepts
and recommendation accord-
ing vaccinations and medical
prophylaxis have been estab-
lished for pediatric patients
with rheumatic diseases
[23-26].

Surgical treatment with
synovectomies and/or endo-
prothesis of joints with severe
distructions are only exception-
ally required nowadays. This is
one oft he results from better
medical treatment within the
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last 20 years. Nevertheless
there are still some patients
with an overall well controlled
disease but a local inflamma-
tion inresponsive to treatment
just in one joints. Arthroscopy
with synovectomy might be

a helpfull approach in those
cases [27].

the affected joints, but in the
range of motion of the affected
extremities [31,32]. Moreover
the neuro-muscular develop-
ment of the children may be
disturbed significantly, espe-
cially in young children [33]. De-
spite sufficient drug treatment
JIA-patients need specialized
and continuing functional treat-
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Apart from the substancial
progress in drugs for pediatric
rheumatic diseases there have
been specialized structures and
provisions developed in many
countries. Starting with London
in 1947 and the German Center
for pediatric and adolescent
rheumatology in Garmisch-
Partenkirchen in 1952 centers
for pediatric rheumatology
have been founded all over the
world. Educational programms
for trainees, special sientific
working groups and national

as well as international col-
laborations [28,29] have been
set up. There is quite variabil-
ity comparing the structures
for pediatric rheumatology in
different countries [30], but
genral consense that children
and youngsters suffering from
rheumatic diseases should be
seen by an expert specially
educated in pediatric rheuma-
tology.

Arthritis in childhood leads to
significant changes not only in

involve physiotherapists, social
workers and others as well
(see Fig. 2) [6,34-39].

Physiotherapy/

Physical Therapy

In patients with JIA re-gaining
the full range of motion and
function of the affected joints
is the main task of treatment
apart from stopping inflam-
mation. Functional treatment
with physical medicine and
physiotherapy are manda-

tory elements of a successfull
multidisciplinary treatment
approach. Active arthritis needs
minimal handling with only pas-
sive movements, pain releave
and protection of joints from
development of contractures.
When inflammation is under
controll and inactive disease is
archieved, there will be more
and more active exercises
integrated into treatment.
Finally having reached the state
of remission patients should

be adviced to return to normal
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Table 1: Drugs in childhood
rheumatology

physical activities including
sports [35]. This approach
adapted to disease activity and
the controll of inflammation
requires individualized train-
ing programms complided by
a team of experts including
physiotherapy, physical medi-
cine, massage, ergotherapy
and sports-physicians. There
have been several publications
demonstrating the benefit of
functional treatment in JIA
[32,40-42]. To date JIA-patients
in remission should no longer
be withdrawn from sport
acitivities but rather be adviced
to use the regenerative and
integrating functions of sports
activities.

Psychologic and Social
Services

Chronic diseases in childhood
and adolescents might not
have consequences only in the
present but furthermore in the
future of the patients. Thus
chronic disease is not only the
individual problem of the pa-
tient but sometimes the whole
family. This might even raise
the question of psycho-social
support to the family members
[43,44].

Especially in musculo-sceletal
diseases as JIA, pain and
physical limitations may hinder
age-based development and
integration. Moreover there
might be consequences con-

cerning school and professional

German  al.Jl
Medical =l
Journal =iy

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Drugs in Childhood Rheumatology

Effects Undesirable Effects

Non-steroidal- Analgesic, anti- Nausea, abdominal
antirheumatic- inflammatory,  pain, loss of appetite,
drugs (NSAID) anti-pyretic diarrhea, obstipation,
cephalgia, fatigue,
lack of concentration,
behaviour modification
Immun- Slow onset of effects
modulation,

Disease-
modifying-

drugs (DMARD) -regulation

Varying side-effects
depending on the
substance used

Tight monitoring is
mandatory

Specific See Table 2
blockade of an
involved
signalling
pathway

Biologics

No data on long-term
side-effects

Mostly quick
response

Steroids

Rapid and good Metabolic side-

anti-inflamma-  effects, increase of

tory effects blood-pressure,
Cushing syndrome,
Osteoporosis

Systemic

Targeted
application

Local
application
(intra-articular,
eye-drops,
intra-ocular etc.)

Lipoid-necrosis
(intra-articular appl.),
glaucoma (eye-drops,
intra-ocular appl.)
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prilesy ol (3 aslaall:\ Jyaall
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Drugs

Ibuprofen,
Diclofenac,
Naproxen,
Indomethacin,
Celecoxib,
Etoricoxib
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Chloroquine,
Sulfasalazine,
Methotrexate

Azathioprine,
Ciclosporin A,

Leflunomide, JlakY
Mofetil- JULYI 5 Jealadl Glgall s’y
mycophenolate = . = 7T
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Prednisolone,
Methylpred-
nisolone, etc.

Triamcinolon
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Table 2: Biologic drugs currently used PO N .
in pediatrilc rhi'umalﬁogi e Biologic Drugs Currently Used in Pediatric Rheumatology - IJZ{; f“l ‘:ﬁ L‘:‘L;‘Jii‘
prleg, b (s
Drug Target Indications
(™)
Etanercept Poly-JIA
(Enbrel™) EO-JIA
PsA-JIA
ERA-JIA
Psoriasis
TRAPS
. o Infliximab IBD
education. But chronic disease (Remicade™) Poly-JIA lSoall ps Jolaill e e S

might be a challenge as well Uveitis

e LGy Al Caaasy Ll
and account for many positive

. Adalimumab Poly-JIA wlaazilly 3 . .
aspects in the development oft [Tt ERX-JIA bl LlaYl e Jaladl
he patients especially concern- PsA-JIA aald olgmV <G Lonie
ing self-confidence and social IBD_ : blis (4555 38ay 4 3kl
competence. Parents and pa- Uveitis . . .

: : Oro da3o o plaw (o yall
tients frequently benefit from Golimumab Poly-JIA T *
meeting other families having (Simponi ™) ERA-JIA o Al L bl G Latll

children with the same or even PsA-JIA Ula M Jgem g andy .z Ml

a similar disease. This is an IBD TR |
important factor of self-hel uveitis ‘¢U| e ool
P _ P _ Az ¥ ) Sl g all
groups but is relevant as well Certolizumab Poly-JIA Lt s ol Lash Las Zosladd Tl
in patients who are treated (Cimzia ™) ERA-JIA sl s Ly sl 45,
in specialized centers, where PsA-JIA 8 Suall A5y 5kl saa -[V°]
getting in contact to others is Anakinra Sle 8okl (2l bl e
feasible. Loz L5 ol bt oLl
Education oo B L L i daais
i i - Yadl 5 el i aay ¢l yuall
Educatpn of patients gnd Canakinumab . CAPS c & Fla aud ¢l il
parents is mandatory in order (laris™) SoJIA clduailly canbll Clally (g sunall
to generate acceptance for the U0 Gl Jasdls s', fuall
disease and the therapeutical Abatacept Poly-JIA L*;AL":J i j’ Jm ? _\:;.19
means which might be neces- (Orencia™) Uveitis oleshadl Go spanll sum
sary within the disease course. |[ESRRI N, Psoriasis Laab ol dallaall 356 cnts
Mostly the collaboration of (Consentyx™) sl J sgan Jealaall Slgall &
famllles.and thelr.therpeutm- Ustekinumab Psoriasis s [EY—E . \‘\'] Slaayl "
team will be required for many (Stelara™) s L Y e
years. Moreover patients Sl pae ca Ak Y1
sometimes have problems :‘I\i’:ll’l:_irﬂl:ab ) gLE _ " & ol J gl oo il
: I f abThera ystemic vasculitis . il — s s
Tl COMPIANCE or even retuse Severe collagenouses o by il —slaa ]
treatment especially in their TP sy Ty Lo Cye — L pal sia

puberty. Therefore all steps of Rf+Poly-JIA . L ..
treatment have to be dis- — b +¥5a gty o8y dad L)l

i ' ' octiizuma Lwaaill sl ol alaasnly
cussed and explained m qletall (Ro-ACTEMRA™) 22D J—‘ & 3
to generate the appreciation of REPAFPULAS L P ECONT | 1)
all persons involved [45,46]. Belimumab

(Benlysta™)
Lelaia¥ly duddill olasill

Conclusion . o "
. Poly-JIA (Polyarticular JIA), EO-JIA (Extended Oligoarticular JIA), ERA-JIA (Entesitis X S“ 3l a3 Y a3
Prognosis and results from associated JIA), PsJIA (Psoriasis-JIA), IBD (inflammatory bowel disease, SoJIA (Systemic oeledl Slse panas 349
; ; onset JIA), CAPS (Cryopyrin associated periodic syndrome), SLE (Systemic Lupus .o R TN
tre.;ak;tmegt Iﬂ. mESt patleTts_ Erythematodes), ITP (Immunthrombocytopenia), Rf+ (Rheumatic factor positive), u“"' QT-‘ML-""J d\_qLY| & u""‘l
with pediatric rneumatologic FMF (Familiar mediteranean fever), HIDS (Hyper-IgD Syndrome), TRAPS (TNF-alpha sew oo . s
P 9 oS, P 5555 ol oS s s lall sl

receptor associated periodic syndrome), IL (Interleukin), TNF (Tumor-necrosis-factor),

BLyS (B-Lymphocyte Stimulator), CD (Cluster of differentiation), CTLA (Cytotoxic
T-lymphocyte associated protein)
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eDiagnostics
ePlanning of treatment

Physician eMedical & invasive Therapy

ekeeping a situation suitable for
sick children

edeveloping strategies for daily
Nurses routine

*Physiotherapy, massage
eAdvisory service according sport
eDevices & vehicles

eAdvices for school and education

Social-workers eEducation of families

Psychologists

Fig. 2: Multidisciplinary concept developed in Garmisch-Partenkirchen:
Integration of different professionals (left side); Physiotherapy may be fun: Integrating ,boldering” (therapeutical climbing) into
treatment (right side)
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diseases have substancially
improved due to the develop-
ment of strucured treatment
approaches, specialized physi-
cians and teams, improvement
in drug therapy and multidis-
ciplinary treatment including
functional aspects. Children
and adolescents suspected to
suffer from rheumatic diseases
should therefore be presented
to a center specialized in pedi-
atric rheumatology, in order to
determine the correct diagno-
sis and the required treatment
respectively. Early diagnosis
and treatment are essential to
archive remission and to enable
a physiological development to
the patients despite suffering
from a chronic disease. Spe-
cialized centers will not provide
multidisciplinary treatment pro-
gramms, but will additionally
enable a successfull treatment
close tot he patients residence
by educating patients and
families and providing helpfull
advice to their family doctor.
Thus on the basis of correct
diagnosis and an individualized
treatment even rare or compli-
cated pediatric rheumatic dis-
eases should be manageable.
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