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Background
New therapies have improved the outcome of rheumatoid arthritis 
and related conditions dramatically. On the other hand limited re-
sources require a well directed assignment of biological agents and 
other cost-intensive treatments. For a managed care programme in 
our early arthritis clinic we developed a therapeutic algorithm that 
differentiates defi ned treatment strategies using a prognostic score. 
By periodical re-grading and re-staging the therapy is adjusted with 
the treatment objectives clinical remission, unimpaired functional ca-
pacity and inhibition of radiographic progression. 

Methods
In the early arthritis cohort (disease duration < 2 years; mean dis-
ease duration at entry 17,5 months, median 12,0 months, age 57,2 
years, median 59,2 years, 86% female) an initial appraisal of prog-
nosis resulted from a modifi ed Visser-score (erosion score, Visser et 
al. 2002, plus shared epitopes and MR-fi ndings as additional prog-
nostic markers). Final classifi cation was performed after consider-
ation of clinical data (DAS-28, HAQ). For a following treatment period 
of 3 months patients were assigned to one of four risk groups (low 
(< 25%) risk, moderate (25-50%) risk, high (50-75%) risk and very 
high (75-100%) risk for developing erosions). Treatment modalities 
(e.g. DMARDs, steroids), intensity of care (inpatient, outpatient; fre-
quency and duration of physiotherapy, occupational therapy etc) and 
frequency of control visits were ascertained according to the particu-
lar risk group. If the therapeutic objectives (DAS28 < 3.2, HAQ < 
1.0, halt of radiographic progression) were achieved at periodical as-
sessments every 3 months (x-rays every 12 months) and re-evalu-
ation of prognosis resulted in the same risk group, current therapy 
was continued unchanged within the treatment corridor of that group. 
In all other cases therapy was modifi ed and adjusted to the new risk 
group.

Results
150 patients with early arthritis were recruited from July 2005 to De-
cember 2007. For the present, follow-up data over 12 months were 
available in 85 patients and over 24 months in 32 patients. Over 
these periods the intended objectives could be achieved. The major-
ity of patients were in clinical remission after 12 months (DAS28 < 
3.2: 55/85 (65%), DAS28 < 2.6: 39/85 (46%))  and after 24 months 
(DAS28 < 3.2: 25/32 (76%), DAS28 < 2.6: 19/32 (59%)) despite 
different treatment modalities with different assignment of resourc-
es (DMARDs at 12 months: no DMARDs 23/85 (27%), convention-
al mono 39/85 (46%), conventional combi 9/85 (11%), biological 
11/85 (13%) (1 mono, 10 combi). Radiographic progression was ob-
served in 2/58 patients at 12 months (3,5%) and 2/24 patients at 24 
months (8%). Conversely, at 24 months healing phenomena with re-
gression of erosions were seen in 3 patients with erosions at entry.
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Conclusion

This managed care project combines fi ve principles to 
achieve better outcomes for early arthritis patients:
 
• Stratifi cation of therapy depending on prediction
 criteria (modifi ed Visser-Score)
• Aiming for clinical remission (Fin-RACo)
• DAS-related modifi cation of antirheumatic
 therapy (BeST)
• Tight control (TICORA)
• Tailoring of therapy to the individual patient using a
 predefi ned algorithm (CAMERA)
 
The results suggest that this approach may result in 
good clinical outcomes and save resources by well di-
rected assignment of therapy.

PredictionPrediction orientedoriented managedmanaged carecare of of earlyearly arthritisarthritis

Assessment of risk / prognosis
(score for erosive disease)

Prediction score
(Visser et al. 2002)

additional criteria:
shared epitopes, MRT

early arthritis

0-1 2-3 4-5 6-7

score

probable no erosive disease
(probability <25%)

possible erosive
course

(probability >25% and 
<50%)

probable erosive
course

(probability >50% und 
<75%)

highly probable erosive
course or definitive erosive

course
(probability >75% bis 100%)

comparison / adjustment: DAS28, HAQ, global appraisal by the rheumatologist
possibly upgrading / downgrading

risk group 1
(low risk)

risk group 2
(moderate risk)

risk group 3
(high risk)

risk group 4
(very high risk)

HLA DRB1* 
neg., MRT: no 

erosions

HLA DRB1* 
neg., MRT: no 

erosions

HLA DRB1* 
neg., MRT: no 

erosions

HLA DRB1* 
neg., MRT: no 

erosions

HLA DRB1* 
pos. or erosive

in MRT

HLA DRB1* 
pos. or erosive

in MRT

HLA DRB1* 
pos. or erosive

in MRT

HLA DRB1* 
pos. or erosive

in MRT

*) shared epitopes: HLA DRB1*0404 or 0401

PredictionPrediction for for erosiveerosive arthritisarthritis
(Visser(Visser--Score) Score) 

Visser H, le Cessie S, Vos K, Breedveld FC, Hazes JMW: How to diagnose rheumatoid arthritis early. A prediction model 
for persistent (erosive) arthritis. Arthritis Rheum 46 (2002), pp 357-365

Diagnostic criteria (model 1, erosive vs. non-erosive arthritis)
for a given persistent arthritis

Modification: 
positive RF-ELISA (IgG-, IgA, IgA-RF) in „seronegative“ patients

Result

77Erosions in x-rays of hands or feet

34.58Anti-CCP > 92 IU

22.99IgM rheumatoid factor > 5 IU

23.78Bilateral pain at lateral compression of MTP joints

11.73Arthritis in > 3 regions

11.96Morning stiffness > 1 hour

0
0

0.96
1.44

Duration of symptoms
> 6 weeks, but < 6 months
> 6 months

ScoreOdds ratio

> 75-100%6-7

< 75%4-5

< 50%2-3

< 25%0-1

probability for erosions
Total score

early RA
moderate risk

DMARDs NSAIDs Steroids

(Hydroxy)-
Chloroquin

(normal case)*

alternative
Sulfasalazin

**

Diclofenac,
Ibuprofen

(normal case)

History of g.i. 
ulcera or
increased

risk: 
NSAIDs + PPI 

alternative 
Coxibs

No steroids
(normal 
case)

Low-dose
Prednisolon
(exception)

side effects / 
adverse events

gastrointestinal 
complications

(erosions, ulcera)

switch to 
alternative  

conventional
NSAID

NSAID + PPI, 
alternative Coxib

alternative 
conventional

NSAID

alternative

Re-Staging
at 3 months

Treatment Treatment algorithmalgorithm in in earlyearly arthritisarthritis::
medicalmedical therapytherapy

*) in cases of side effects or adverse
effects to CQ switch to HCQ; as the
case may be, also stop with DMARDs
and follow-up; in cases with higher
disease activity / overlap to the higher
risk group switch to SASP

**) in cases of adverse effects to SASP 
and low disease activity switch to CQ/
HCQ; in other cases re-staging and 
changeover to a higher risk group / 
start with MTX

Grading / staging / 
prognostic evaluation

early arthritis: 

•DAS
•HAQ
•X-rays (t0)
•Prediciton score

Possible RA
low risk

RA:
moderate risk

RA:
Very high

risk

Continuation of therapy

Re-Staging / 
evaluation of 

prognosis

Every 3 months:
•DAS
•HAQ
•Prediction score
Every 12 months:
•X-rays

Follow up / safety monitoring

Moderate risk:
every 6 weeks
(or shorter)

High risk:
every 7 – 14 days

up to every 4 weeks

Very high risk:
every 7 – 14 days

Initiation of therapy in compliance with the different 
algorithms for the different risk and treatment groups

Modification of therapy

RA:
high risk

*) Externe Evaluation (?)
EULAR-Remissions-Kriterien
EULAR-Response-Kriterien
ACR-Remissions-Kriterien
ACR-Response-Kriterien

Symptomatic
therapy

Low risk:
months 3,6,12
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Re-Staging

DAS-28
< 2.6

complete remission

•DAS28
•HAQ
•X-rays (every 12 months)

DAS-28
> 2.6 < 3.2

DAS-28
> 3.2 < 5.1

DAS-28
> 5.1

low disease activity Moderate disease activity
/ partial remission

High disease activity / 
therapeutic failure

therapy 1 Modification of DMARD-therapy

Treatment Treatment algorithmalgorithm in in earlyearly arthritisarthritis::
medicalmedical therapytherapy

Treatment Treatment algorithmalgorithm in in earlyearly arthritisarthritis::
medicalmedical therapytherapy

early RA
High risk group

DMARDs NSAIDs Steroids

combination
therapy with
conventional

DMARDs
(normal case)

alternative (e.g. 
contraindications or

in special cases)
biologicals

(monotherapy or
combination);

Gold i.m.

Diclofenac,
Ibuprofen
(normal 
case)

Low-dose
Prednisolon

(normal case)

No
steroids

(exception)

Side effects
/ adverse

events

alternative 
conventional

NSAID

NSAR + PPI
alternative

Coxib

alternative 
conventional

NSAID

alternative

Folic acid 5 
mg 48 h after

Mtx

Prednisolon
> 5 mg

Methotrexate
SASP

CQ / HCQ 
(normal case)

alternative
Mtx +
LEF

Re-Staging
at 3 months

History of g.i. 
ulcera or
increased risk: 
NSAIDs + PPI 
alternative 
Coxibs

Bone density
measurement

T-Score 
< 2.0: 

Bisphos-
phonates

gastrointestinal 
complications
(erosions, ulcera)

Prophylaxis of 
osteoporosis

4x250 mg Ca++
1.000 E Vit D3
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early RA
High risk group

DMARDs NSAIDs Steroids

Methotrexat
15 mg s.c.
(normal 
case)

alternative (e.g. 
contraindication)

Leflunomide
Gold i.m.

Diclofenac,
Ibuprofen

(normal case)

Low-dose
Prednisolon

(normal case)

Side effects / 
adverse
events

gastrointestinal 
complications
(erosions, ulcera)

switch to alternative  
conventional NSAID

NSAR + PPI
alternative 

Coxib

alternative 
conventional

NSAID

alternative

Folic acid
5 mg 48 h after

Mtx

Prednisolon
> 5 mg

Prophylaxis of 
osteoporosis

4x250 mg Ca++
1.000 E Vit D3

Re-Staging
at 3 months

History of g.i. 
ulcera or
increased risk: 
NSAIDs + PPI 
alternative 
Coxibs

Bone density
measurement

T-Score 
< 2.0: 

Bisphosphonates

no steroids
(exception)
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Assessment of risk / prognosis
(score for persistent disease)

predicition score
(Visser et al. 2002)

probable self-limiting arthritis
score 0-2, risk for persistent disease < 25%

and
fulfilling all 4 criteria:

DAS28 < 2.6
HAQ < 1.0

ESR and CRP normal
no erosions in x-rays of hands or feet (t0)

probable persistent arthritis
score 3-13, risk for persistent disease > 25%

or
fulfilling 1 of 4 criteria:

DAS28 > 2.6
HAQ > 1.0

elevated ESR or CRP 
erosions in x-rays of hands or feet (t0)

symptomatic therapy with NSAIDs
follow-up

no arthritis arthritis

12 months:
no definitive signs for 

persistent / chronic arthritis

Letter of 
information

Switch of 
carePrimary care

withdrawal from the managed
care project

clinical diagnostics for
early arthritis

stratification for risk groups
(erosion score)

with consideration of shared epitopes and 
MRT findings

therapy
in compliance with the algorithm for the

different risk groups

Early arthritis

Assessment of risk
(prediction score)

4,1

2,8 2,8

0
0,5

1
1,5

2
2,5

3
3,5

4
4,5

t0 t4 t8

DAS28

OutcomeOutcome at 24 at 24 monthsmonths: : diseasedisease activityactivity

DAS 28

Median: 4.3  2.9  2.6

p<0.0001

n = 85 n = 32n = 85

OutcomeOutcome at 24 at 24 monthsmonths: : functionfunction

1

0,8 0,8

0

0,2

0,4

0,6

0,8

1

1,2

t0 t4 t8

HAQ

HAQ

Median 0.8  1.0  0.6

p<0.0001

n = 85 n = 32n = 85


