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Cartilage proteoglycan aggrecan as a
predictor of joint damage in juvenile
rheumatoid arthritis
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ABSTBACT Aggrecan was measured in the sera of 31 children with juvenile rheumatoid arthritis and in the
synovial fluid of 10 of them. Patients were evaluated at baseline and 3 months later. Radiographs were
repeated also after 1 year. As comparison, 15 apparently healthy children with no disease and 10 children
with arthritis due to other collagen vascular diseases were studied. Baseline serum aggrecan was signifi-
cantly higher in juvenile rheumatoid arthritis patients compared to controls and other patients, On re-evalu-
ation, a significant drop in serum aggrecan from baseline values coincided with a significant drop in clinical
and laboratory indices of active inflammation. Serum aggrecan can help to assess the extent of cartilage
destruction and is useful as a prognostic too! to predict joint damage in patients with juvenile rheumatoid
arthritis.

Laggrecan, protéoglycane du cartilage, en tant que prédicteur d'une atteinte articutaire dans la
polyarthrite rbumatoide juvénile

RESUME Laggrecan a eté mesurée dans le sérum de 31 enfants souffrant de polyarthrite rhumatoide
juvénile et dans le liquide synovial de 10 d’entre eux. Les patients ont été évalués au début de I'étude et trois
mois plus tard. De nouvelles radiographies ont été effectuées un an plus tard. A titre de comparaison, 15
enfants apparemment en bonne sanié et n'ayant pas de maladie et 10 entants atteints d'arthrite due a
d’autres mafadies vasculaires du collagene ont éte etudies. La valeur de référence de Faggrecan dans le
sérum était significativement plus élevée chez les patients atteints de polyarthrite rhumatoide juvénile que
chez les témoins et les autres patients. Lors de la réévaluation, une baisse significative de 'aggrecan dans
le sérum par rapport aux valeurs de référence coincidait avec une baisse significative des indices cliniques
et bioclogiques d'inflammation active. Laggrecan dans le sérum peut aider a évaluer 'ampleur de la destruc-
tion du cartilage et prévoir les atteintes articulaires chez les patients souffrant de polyarthrite rhumatoide
juvénila.
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Introduction

Rheumatoid arthritis is the dominant form
of destructive chronic arthritis and can
cause suhstantial disahility and permanent
functional impairment especially in children
[7]. However, it is well known that the ex-
tent and the rate of tissue damage vary con-
siderably among rheumatoid arthritis
patients [2]. There is a lack of sensitive and
specific biochemical markers for disease
progression, and front-line biochemical re-
search is devoted to characterizing mole-
cules that are indicators of the degree of
joint destruction [3].

With increasing knowledge of the com-
position and metabolism of the cartilagi-
nous matrix, new assays have emerged
permitting the study of the pathogenesis of
joint damage. Metabolites of cartilage inter-
stitial molecules, liberated into the synovial
fluid (SF) and subsequently into the serum
during cartilage turnover, have attracted
special attention as possible markers of
joint disease.

Aggrecan is the major proteoglycan in
cartilage and provides it with its mechanical
characteristics, such as compressibility
and eclasticity. Aggrecan metabolism is
markedly altered in joint diseases such as
osteoarthrosis [4]. Epitopes within frag-
ments of aggrecan are detectable in SF and
serum [5]. These fragments, particularly
those containing keratan sulfate, have been
used to monitor cartilage turnover but have
not hitherto proved useful as markers of
rheumatoid arthritis [6]. The current study
aimed to evaluate serum and SF aggrecan
as a metabolic marker and predictor of car-
tilage destruction in juvenile rheumatoid ar-
thritis.

Methods

Subjects

We randomly selected 31 children suffering
from juvenile theumatoid arthritis diag-
nosed according to the criteria of the
American College for Rheumatology [7].
They presented at the Paediatric Allergy
and Immunology Clinic of Ain Shams Uni-
versity, Cairo. Their age ranged from 4 1o
17 years (mean 10.6 = 4.2 years). with a
male to female ratio of 1:1.06. The disease
duration ranged from 6 to 156 months
(mean 56.5 + 42.2 months). As regards
type of juvenile rheumatoid arthritis, 20 pa-
tients had the polyarticular variety, 5 the
pauciarticular type and the rest (6) the sys-
temic onset form of the disease. Current
treatment was recorded as follows: 29.0%
were treated with non-steroidal anti-inflam-
matory drugs (NSAIDs) alone, 51.6% with
methotrexate, while oral steroids were used
in 19.3% of the patients.

For the sake of comparison, 10 patients
with arthritis due to other collagen vascular
diseases were studied. This group com-
prised 6 patients with systemic lupus
erythematosus, 2 patients with scleroder-
ma, 1 with dermatomyositis and 1 with
mixed connective tissue disease. Their age
ranged from 4 to 17 years (mean 11.5 £ 5.1
years), with a male to female ratio of 2:3.
Also, 15 apparently healthy children with-
out disease were studied as a control
group. Their age ranged from 4 to 17 years
(mean 9.8 + 4.7 years), with a male to fe-
male ratio of 1.1:1.3,

Study design

Baseline evaluation of the 31 juvenile rheu-
matoid arthritis patients was carried out
clinically for active inflammation of all
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joints. Radiographs were obtained for the
knees, hands and feet. At this stage, blood
samples were obtained from all of the juve-
nile theumatoid arthritis patients as well as
samples of SE aspirate from 10 of them.
Follow-up of the juvenile theumatoid
arthritis patients was carried out with close
supervision of their compliance with thera-
py. Clinical, radiological and laboratory re-
evaluation was carried out 3 months after
the baseline assessment. Radiological re-
evaluation was also performed 1 year later.

Clinical evaluation

Juvenile rheumatoid artheitis patients were

evaluated for active joint inflammation. The

clinical indices of articular inflammation
used were as follows:

* joint swelling (graded as 0 = none, 1=
mild but obvious synovial swelling or
effusion and bony land marks visible: 2
= moderate swelling and definite ob-
scuring of bony landmarks: 3 = severe
swelling and no discernible bony land-
marks);

* limitation of motion {(graded as 0 = full
range of motion; 1 = 25% limitation; 2 =
50% limitation; 3 = 75% limitation, 4 =
no motion possible);

* paim on motion and/or joint tenderness
(graded as 0 = none; | = mild pain; 2 =
moderate pain; 3 = marked pain)
in addition to these indices, the total

number of joints with active arthritis and

the sum of the three clinical indices of ar-
ticular inflammation, referred to as articu-

lar severity score, were recorded [8].

Radiological assessment

This was done at the beginning of the
study, and after 3 months and 1 year for the
knees, hands and feet. The method of Rau
and Herborn [9] (modified Larsen scoring
method) for scoring soft tissue swelling,
joint space narrowing. osteoporosis and

erosions, as well as that of Fuchs et al. [70]
for scoring joint malalignment. were ap-
phied for each radiograph. The Larsen index
of cach patient was then expressed as the
mean of the gradings of all the examined
areas of hands and feet (32 arcas according
to Larsen) [[1} as well as of the knees.
Similarly, the malalignment score was ¢x-
pressed as the mean value of the score of
the above-mentioned joints. A composite
score was then adopted merging both
scores together as a mean value for each
patient and termed total radiographic score.
Two radiographs of the same joint were
compared and scores were assigned to re-
flect the evolution of the change in joints,
{scorc 00 = unaffected, or normal; score 0
= affected. but unchanged: score +1 = im-
provement; and score -1 = deterioration)
(van Rossum score) [72].

Laboratory methods

The following assays were performed.

* Complete blood counts on a Coulter
counter {(model MD To60, Coulter Cor-
poration, Miami, Florida, United States
of America).

* Erythrocyte sedimentation rate (ESR)
by the Westergren method.

* C-reactive protein by the Diamo CRP
latex agglutination method.

¢ Scrum rheumatoid factor (RI) by the
latex agglutination test.

* Antinuclear antibodies (by immunofiuo-
rescence) and serum complement 3 and
4 (C, and C)) (by turbidimetry) were
measured as a part of the routine work-
up ol the patients.

¢ SF analysis for RF by the latex aggluti-
nation fest; and for glucose, lactate de-
hydrogenase and protein concentrations
on a Beckman Synchron CX5 automat-
ed system (Beckman Instruments In-
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corporated, Fulierion, California, United

States of America).

* Assay of serum and SF aggrecan: blood
samples were obtained from all the chil-
dren, serum was separated and divided
into aliquots in multiple small plastic
tubes and then stored at -70 °C until
assayed. SF from knee joints of 10 pa-
tients was collected in plastic tubes
containing EDTA. centrifuged at 2000 g
for 10 minutes. The supernatant was
divided into small aliquots in multiple
small plastic tubes then frozen at
=70 °C.

Aggrecan was measured by using
Medgnix proteoglycan EASIA kit (Bio-
source Europe SA, Belgium), which is a
solid-phase enzyme amphilied sensitivity
immunoassay. The assay is based on an oli-
goclonal systerm in which a blend of mono-
clonal antibodies directed agamnst distinet
epitopes of proteoglycan are used. Briefly,
each 50 UL sample was incubated in mi-
crotitre wells coated with monoclonal anti-
bodies 1 after the addition of monoclonal
antibodies 2 labelled with horseradish per-
oxldase, 10 allow the formation of a4 sand-
wich. After washing (o remove the
unbound enzyme. the bound enzyme was
teasured by Incubation with a chromogen-
i¢ solution. The reaction was stopped after
the incubation period by adding a stop solu-
tion. A standard curve was plotted, and the
aggrecan concentration in the sample was
determined by interpolation from the stan-
dard curve. The minumum deieclable con-
centration was estimated to be 0.9 ng/mL.

Statistical analysis

Analysis of the data was carried out using
standard computer software (Starview for
Apple Magintosh). Because of their non-
parametric disiribution, some data were
analysed using the Wilcoxon signed rank

test for comparison of paired observations.
For unpaired data, the Mann-Whitney test
was ernployed. Nornally distributed resulis
were compared using the Student i-test.
The Spearman rank correlation test was
uscd for correlations. A probability of less
than 0.03 was considered significant.

Results

The clinical, laboratory and radiological
evaluation of the patients is shown in Table
1. This revealed that, at baseline, 16 pa-
tients {51.6%) had active disease with an
overall mean articular severity score of
73.8 + 13.6.

In 23 patients (74%) haemogiobin con-
centration was below 10.5 g/dL. Leukocy-
tosis was seen in 14 patients (45%) (counts
above 11 000 cells/mL) and thrombocyto-
sis in |5 patients (48%). C-reactive protein
was positive in 51.6% of patients.

SF analysis as shown in Table 1 showed
a low mean glucose concentration (levels
were low in 40% of SF samples), and a
high mean protein concentration. Mean lac-
tate dehydrogenase was considered high in
60% of the SF samples. RF was positive
only in one of the 10 samples with a con-
comitant positive serurn RE. In one patient
RF was negative in SF but positive in se-
rum.

Al re-evaluation, the articular severity
score, ESR, total leukocytic count and
platelet counts showed a statistically signif-
icant drop. This was associated with a sig-
nificant rise in patients’ haemoglobin
concentration as well as in the haematocrit
value.

Radiological assessment of joints

The Larsen index, malalignment score and
total radiographic score at baseline and af-
ter one year are shown in Table 1. At 3
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Table 1 Clinical, laboratory and radiological data of patients with juvenile

rheumatoid arthritis

Variable Baseline 3-month P-value
follow-up

No. of active joints 6.7 3.1 23z1.2 < 0.05
Articular severity score 73.80+13.60 51.6+x11.2 <(0.001
Radiological score®

Larsen index 1.38+0.88 1.52 +0.99 >0.05

Malalignment score 0.41+0.86 0.53+0.94 >0.05

Total radiographic score 0.88+0.79 1.02+0.88 <0.05
Haemoglobin (g/dL) 9.55 £ 1,53 1051 +1.01 < 0.001
Total leukoeytic count (x 109/L) 10.55+2.97 7.76+2.74 < 0.001
Platelet count (x 10°/L) 42955+ 164.60 32045:11245 <0.001
Erythrocyte sedimentation rate

{mm/hour}) 45.68 £ 29.40 2017+ 9.21 <0.001
Serum aggrecan (ng/mL) 69.96 + 68.85 51.55+67.68 <0.M
Synovial fluid analysis {n=10)

Protein {g/dL) 213.75+ 380.09 -

Lactate dehydrogenase (IU/L) 458.64 + 379.33 -

Glucose {mg/dL) 55.71+25.02 -

Aggrecan (ng/mL}) 40.10+ 34.39 -

*Radiological evaluation after 1 year; the 3-maonth cvaluation showed no change

from the baseline.

Data are presented as mean + standard deviation.

months, no obvious radiological changes
were seen, whereas the mean Larsen index
and the mean malalignment score of the ju-
venile rheumatoid arthritis patients showed
deterioration at the 1-year follow-up, but
the changes were statistically insignificant.
The increase in the total radiographic
score, which denotes radiographic deterio-
ration, was significant. According to the
van Rossum score for evaluation of chang-
es in joints, 6 patients (19%) showed dete-
rioration (score —1) while the remainder did
not exhibit any obvious changes (score 0)
[/2].

Serum aggrecan in the different
groups of the study

Baseline serum aggrecan was significantly
higher in juvenile rheumatoid arthritis pa-
tients as compared to controls (P < 0.001)
and to patients with other collagen vascular
diseases (P < 0.001) (Table 2). This held
true when the different forms of juvenile
rheumatoid arthritis (polyarticular, pauciar-
ticular and systemic onset forms) were
compared with controls and other cotlagen
vascular diseases. No significant differenc-
es were observed between the different
forms of the disease, although higher levels

Yood ol calldl alreddl @l doeall Radine cow GG ) doeal @l



Eastern Mediterranean Health Journal, Vol. 7, No. 8, 2001 997

Table 2 Mean serum aggrecan levels in the different

groups of the study
Serumaggrecan Juvenile  Cthercollagen Controls
{ng/mL) rheumatoid vasculardisease

arthritis
Mean 69.96 9.40 6.13
s 68.85 472 416
Z-value 4.38° 5.25°

aSignificantly different (P < 0.001) compared with juvenile

rheumatoid arthritis patienls.

OCther collagen vasculdr disedses versus cunbiol, P > 0.05.

s = slandard deviation.

tended to be seen in the systemic form
when compared to other forms (Figure 1).
Also, serum aggrecan was not influenced
by RF positivity. Age and sex did not seem
to influence serum aggrecan levels signifi-
cantly. Also, the levels did not correldle sig-
nificantly with the duration of the disease.

Diagnostic performance of serum
aggrecan as a laboratory marker of
juvenile rheumatoid arthritis

At a cut-off level of 18.6 ng/mL (control
mean + 3 SD), serum aggrecan showed a
sensitivity and specificity as a marker of

juvenile rheumatoid arthritis of 93% and
100% respectively. The receiver operating
characteristic (ROC) curve of serumn ag-
grecan was very close to the upper left cor-

ner, at which a test can be considered a
reliable marker.

Serum aggrecan in relation to SF
analysis

No significant differences were observed
between aggrecan concentrations in the pa-
tients’ scrum and in corrcsponding SF, nor
did serum aggrecan correlate significantly
with the glucose concentration in SF. Wor-

Pauci = pauciarticular

Poly = polyarticular
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Figure 1 Serum aggrecan levels in different forms of juvenite rheumatoid arthritis
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thy of note is the significant positive corre-
lation of serum and SF aggrecan with SF
protein concentration.

Serum aggrecan in relation to
clinical and laboratory markers of
disease activity

A significant drop in serum aggrecan of
patients with juvenile rheumatoid arthritis
was observed after 3 months, which coin-
cided with the drop in clinical and laborato-
ry indices of disease activity (Figure 2).
However, it remained significantly higher
than that of controls. Serum aggrecan did
not correlate significantly with the number
of active joints and was not influenced by
the presence or absence of morning stiff-
ness or by C-reactive protein positivity.

Its levels also did not correlate signifi-
cantly with ESR. €, and C, rotal leukocyte
count, haemaoglobin concentration or plate-
let count. Stmilarly SF aggrecan did not
correlate with ESR (P > 0.03).

Serum aggrecan in relation to the
radiological indices of joint
destruction

Patients with radiclogical evidence of joint
erosions and narrowing (Larsen score > 1)
had insignificant higher mean serum aggre-
can levels than those with Larsen score >
L. On the other hand, malalignment scores
> ] were associated with significantly Jow-
er mean serum aggrecan as compared to
scores < 1 (Table 3).

To rule out the influence of disease ac-
tivity, data of patients with quiescent dis-
ease only (at follow-up after 3 months)
were analysed for the relation of joint de-
struction 1o serum aggrecan. This revealed
that patients with total radiographic score
above I (destructive group) had lower se-
rum aggrecan as compared to those with
scores < 1 (non-destructive group).

A minor predictive value for serum ag-
grecan was noticed in the sense that pa-
tients with radiological evidence of joint

{] Baseline Il Follow-up

80
70
60
50
40
30
20
10

Serum
aggrecan

ESR Articular severity

Score

Figure 2 Effect of disease activity on articular severity score, erythrocyte
sedimentation rate (ESR) {mm/hour) and serum aggrecan {ng/mL)
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Table 3 Serum aggrecan in relation to concomitant radiographic
findings and later deterioration

999

Scrum Larsenindex Malalignment Total radiographic van Rossum
aggrecan score score score
{(ng/mL) >1 <1 > <1 >1 £1 -1 0
Mean 60.0 4278 2742 7929 2257 /114 011/ (.53
5 504 326 12.42 74.68 1226 7842 5784 7925
P.value > 0.05 < 0.05 < 0.05 >0.05

5 = standard deviation.

deterioration after 1 year (van Rossum
score —1) had lower serum aggrecan levels
at baseline (in spite of being in active
phase) as compared to those without radio-
logical deterioration.

Influence of therapy on serum
aggrecan

Although the serum aggrecan level was not
generally influenced by the form of thera-
py. the group receiving steroids had higher
levels when compared to those under treat-
ment with methotrexate or NSAIDS (P >
0.05).

Discussion

There is evidence that conventional mark-
ers of inflammation may not correlate with
futnre struetiral joint changes [73]. Carti-
lage-specific matrix proteins, liberated into
the SF and subsequently into serum during
cartilage turnover, have heen proposed as
possible markers of acute joint disease
[14].

A hypothetical role of the dominant car-
tilage proteoglycun aggrecan in maintaining
the integrity and function of synovial tis-
sue, and its nse as a porential indicator of
joint damage, led us to investigate whether
aggrecan could be considered a useful

marker and a predictor of later joint de-
struction in juvenile rheumatoid arthritis.

We found that sera from patients with
juvenile rheumatoid arthritis had consider-
ably elevated levels of aggrecan compared
to controls {F < 0.001). This finding is
consistent with the results of other investi-
gators [/3].

An imbalance in the synthesis and deg-
radation of matrix components is a com-
mon characteristic feature of rheumatoid
arthritis [/6]. However, this net loss of ag-
grecan in juvenile rheumatoid arthritis
probably reflects increased tissue turnover
with a tendency towards predominance of
matrix degradation causing gradual deterio-
ration of the articular surface.

On re-evaluation of the patients, a sig-
nificant drop of serum aggrecan from
baseline values was noticed. This coincided
with a significant drop in the over all artic-
ular severity score. Thus a drop of serum
aggrecan might herald a remission of local
articular inflammation with a slowing down
of the rate of cartilage destruction. Howev-
er, the lack of correlation of serum aggre-
can with other laboratory markers of
inflammation, namely ESR and haemato-
logical indices, such as total leukocyte
count, haemoglobin concentration and
platelet count, implies that there is no close
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connection between markers of the gener-
alized inflammatory response and aggrecan
as a marker for the localized inflammatory
process that damages the cartilage. This
process may progress independently of
more generalized inflammation as mea-
sured by conventional biochemical mark-
ers. This hypothesis has been found to be
true by many investigators [13,77]. None-
theless, both serum and SF aggrecan cor-
related positively with SF protein
concentration, which supports the concept
that the severity of cartilage destruction is
determined by the degree of articular in-
flammation and that it is an inevitable se-
quela of the active inflammatory response
in the joints.

There is evidence that cartilage pro-
teoglycans are degraded early in the course
of joint disease, and their release from car-
tilage changes with the progress of matrix
destruction, i.e. it decreases when the car-
tilage mass diminishes. The fragments
formed are liberated into the SF and may
subsequently either reach the circulation,
probably by the lymphatic system or be
eliminated in the lymphatic system itself
[/3,18]. Hence, a drop in serum aggrecan
might denote a diminution in cartilage mass
which occurs in the late stages of mairix
destruction. Meticulous clinical and radio-
logical evaluation of affected joints could
help to determine whether the drop in se-
rum aggrecan is a result of regression of
articular inflammation or is an ominous
sign indicating complete destruction of the
articular surtace.

In the present work, baseline radiologi-
cal studies as well as re-evaluation were
conducted at 3 months and 1 year and were
correlated with serum aggrecan levels.
High serum aggrecan was noted in patients
with bony erosions and joint narrowing
(Larsen score > 1). These radiographic
findings are considered relatively early

La Revue de Santé de la Méditerranée orientale, Vol. 7, N° 8, 2001

events in the time course of the disease and
are observed in 67% of theumatoid arthritis
patients within the first 2 years [/9] as
bone is usually affected earlier than carti-
lage [17]. Aggrecan is known to originate
from cartilage and it seems that these high
levels in patients with bony erosions reflect
the extent of the inflammatory process in
the joints that destroys both their cartilagi-
nous and bony components. A high aggre-
can level, however, indicates that the
patient still retains some cartilage mass and
that prompt control of the inflammatory
process at that stage may slow down/halt
the progression of cartilage damage. Con-
versely, radiographic evidence of malalign-
ment, which results from cartilage
destruction at a later stage [/9], was con-
comitantly associated with significantly
lower serum aggrecan levels.

The fact that no radiographic changes
were noticed in the 3-months interval
whereas significant changes were noticed
after 1 year indicates the urgent need for
another tool that can help predict the dam-
age earlier. Quantification of serum aggre-
can seems promising in this regard based
on the presence of lower levels in the de-
structive group (total radiographic score >
1) and in patients who showed radiograph-
ic deterioration (van Rossum score —1) fat-
er on.

Mansson et al. reported that levels of
serum aggrecan dropped over time in the
destructive group, which they defined as
those patients in whom later joint replace-
ments were needed [/3]. At the same time,
inittaily low levels that did not change with
time were observed in their non-destructive
group. They suggested that a higher initial
aggrecan level can help identify patients
with rapidly progressing destruction. How-
ever, in an earlier study, levels of a putative
marker of aggrecan synthesis, chondrotin
sulfate epitope 846, were increased only in
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patients with slow joint destruction com-
pared with those with rapid joint destruc-
tion [20].

It should be pointed out that there is
considerable variation between the results
of different studies, which is probably re-
lated to the point in the time course of the
disease and the state of activity of the in-
flammatory process at which the study
was undertaken. Therefore, it scems logi-
cal to consider serum aggrecan levels in re-
lation to radiographic findings if reliable
conclusions about joint prognosis are to be
drawn.

The fact that serum aggrecan levels
positively correlated with SF aggrecan lev-
els indicates that there is an equilibrium be-
tween serum and SF aggrecan. Thus,
serurmn aggrecan levels can give an overall
idea about the intra-articular changes in
proteoglycan metabolism. However, re-
ports exist of SF aggrecan level as high as
100 times the serum level [15].

Recent evidence has shown the benefit
of starting therapy early for rheumatoid ar-
thritis patients with disease-modifying anti-
rheumatic drugs [27]. Of these drugs,
methotrexate is probably the drug of choice
after NSAIDS [22]. In our study, the ag-
grecan level was found to be unaffected by
the form of therapy. This is in accordance
with what was found by Neidal et al. [23].
However, the serum aggrecan level tended
to be higher in patients using steroids com-
pared to other therapies. Saxne and col-
leagues reported the same finding [24].

This could be explained on the basis of
more severe disease that necessitated the
use of steroids, or the increase of aggrecan
could indicate increased proteoglycan deg-
radation and permanent cartilage destruc-
tion with the use of steroid therapy.
Hunneyball found decreased glycosami-
noglycan content in the menisci during sys-
temic treatment with prednisolone probably
reflecting their loss from joint cartilage
[25]). Another possible explanation is the
elimination of a factor that inhibits chon-
drocyte function, allowing more synthesis
of proteoglycan.

Conclusion

Serum aggrecan analysis can help to assess
the extent of joint inflammation and carti-
lage destruction in juvenile rheumatoid ar-
thritis. It gives a better insight into the
nature of cartilage metabolism in joint dis-
ease without the need for more invasive
techniques such as SF analysis. Quantifica-
tion of such a marker in relation to the ra-
diographic findings represents a useful
prognostic tool to forecast the development
of joint destruction in juvenile rheumatoid
arthritis and may help in the early identifi-
cation of patients at risk of rapidly pro-
gressing disease.
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Innovative care for chronic conditions: meeting report, 30-31 May
2001

This meeting was part of a broader project dealing with the transfor-
mation of health care to better address the needs of patients with
chronic conditions. WHQO initiated the project in response to a
number of challenges: 1) The global disease burden has changed
towards chronic conditions worldwide but health systems have not;
Z) For most major chronic conditions highly effective interventions
exist, yet patients do not receive them; 3) Current health systems
are designed to provide episadic, acute care while chronic condi-
tions are lengthy and require continuity of care. The increasing bur-
den of chronic conditions falls most heavily on the poor. The
meeting focused on the following areas: the growing challenge of
chronic conditions; the current systems of care; how health sys-
tems <an respond to the challenge; models and experiences of in-
novative care; dissemination of innovative care; what WHO is doing
to advance the agenda. This report can be obtained fram- Manage-
ment of Moncommunicable Diseases Department, World Health Or-
ganization, Avenue Appia 20, CH-1211 Geneva 27, Switzerland. It is
also available free on the Internet at: http //www who int/
chronic_conditions/icccmeeting. pdf
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