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Kratak sadr`aj: Cilj ovog istra`ivanja bio je da se proce-
ni aktivnost reumatoidnog artritisa (RA) pomo}u radiograf-
ske procene {ake (Sharpov radiografski indeks) i reaktana-
ta akutne faze – sedimentacije (ESR), C reaktivnog protei-
na (CRP), reumatoidnog faktora (RF), i da se utvrdi njihov
zna~aj kao prognosti~kih markera za ishod bolesti kod paci-
jenata sa ranim RA, le~enih lekovima koji modifikuju pro-
gresiju bolesti (DMARDs-Metotreksat (MTX). Klini~ke, ren-
dgenolo{ke i laboratorijske razlike su registrovane i kvanti-
ficirane  u odre|enom vremenskom periodu u grupi pacije-
nata tretiranih imunomodulatornom terapijom sa MTX.
Kako bi  se utvrdilo koji bi od reaktanata akutne faze  bio
najkorisniji marker za procenu aktivnosti bolesti kod dugo-
ro~nog pra}enja RA pacijenata, kao i da bi se selektovale
visokorizi~ne grupe sa agresivnim tokom bolesti gde se
ukazuje potreba za ranim i agresivnim le~enjem, ispitivano
je 30 pacijenata sa ranim RA i evolucijom bolesti do 1 godi-
ne. Isti pacijenti su pra}eni u nekoliko vremenskih interva-
la. Sharpov indeks pokazao je ve}u radiolo{ku progresiju
zglobnog o{te}enja {ake u intervalima izme|u 0 i 12 mese-
ci  (p=0,0167) i 0 i 18 meseci (p=0,0089). Postoje stati-
sti~ki zna~ajne razlike izme|u srednje vrednosti CRP u sva
~etiri vremenska intervala (p=0,0428 ) (standardne devija-
cije imale su velike varijacije). Nisu otkrivene statisti~ki
zna~ajne razlike izme|u srednje vrednosti RF u sva 4 vre-
menska intervala (p=0,573). U 0-vremenu kod 3 pacijen-
ta (10%) registrovana je progresija Sharpovog indeksa,
nakon 6 meseci kod 13 pacijenata (39%), a u 12. i 18.
mesecu registrovana je kod identi~nog broja pacijenata, 15
(50%). Kod velikog broja pacijenata registrovane su povi-
{ene vrednosti CRP i RF. Progresija radiolo{kog o{te}enja
posebno je izra`ena kod pacijenata sa visokim vrednostima
ESR, CRP, RF, gde postoje prethodne erozije {ake, koje su
prediktori za agresivan tok bolesti. CRP je najkorisniji mar-

Summary: The aim of this study was to evaluate the activity
of rheumatoid arthritis (RA) by hand radiography (Sharp’s ra-
diographic index), and assessment of acute phase reactants –
erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP) and rheumatoid factor (RF), and to determine their
value as prognostic markers for disease outcome in patients
with early RA treated with disease modifying antirheumatic
drugs (DMARDs)-Methotrexate (MTH); to register and quan-
tify clinical, radiographic and laboratorial differences in certain
time intervals in a group of patients treated with immunomo-
dulation therapy with MTH; to determine which of the acute
phase reactants would be the most useful marker for evalua-
tion of disease activity in long-term follow-up in RA patients;
to select high-risk groups with aggressive course of disease, in
order to emphasize the necessity of early and aggressive treat-
ment. Thirty patients with early RA (disease evolution up to 1
year) were evaluated in several time intervals. The score of the
Sharp’s index showed greater radiographic progression of the
joint damage of hands in time intervals between 0-time and
12 months (p=0.0167) and between 0-time and 18 months
(p=0.0089). Statistical analysis showed differences in values
of CRP in four time intervals (p=0.00002). Considering CRP,
there were statistically significant differences among mean
values in four time intervals (p=0.0428) (standard deviations
showed greater variations). There were no statistically signifi-
cant differences among mean values of RF in four time inter-
vals (p=0.573). At 0-time in 3 (10%) patients progression of
the Sharp’s index was found, after 6 months in 13 (39%)
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Introduction

Radiographic evaluation remains the most impor-
tant tool for assessment of structural damage of the
skeletal system. Progression of radiographic damage in
hands and feet is a significant and objective variable for
the evaluation of disease activity, as well as for the
measurement of the outcome of treatment (1).
Chronic synovitis is the most common reason for irre-
versible destructive changes of the cartilage of the joint
and subchondral bone. Conventional anterior-posterior
radiograms of the hands and feet are used for registra-
tion of structural changes that result in loss of joint-
space and appearance of erosions, quantified with
methods of counting and assembling, that should be
reproducible and should allow dynamic follow-up of
the changes. Radiographic evaluation of the joint dam-
age is based on the standard methods for assessment
of the effect of treatment in RA. In the past few deca-
des a lot of numerical methods have been suggested –
radiographic indexes for detection of radiographic
abnormalities in the joints of hands, radiocarpal joints
and feet (that refer to the counting of erosions, joint-
space narrowing, or assessment of the degree of joint
damage). Radiographic indexes are usually semi-quan-
titative methods that enable the showing of joint da-
mages expressed with numeric values–scores, that
directly estimate two anatomic characteristics of the
joints in RA-cartilage damage and destruction of the
joints. A lot of radiographic scores express the rate of
progression of the joint damage and are predictors of
the outcome of disease in RA. Evaluation of the rate of
progression of joint damage enables the selection of
groups at high-risk of an aggressive course of disease,
and emphasizes the necessity for early and adequate
treatment (2). Standard indexes for the evaluation of
joint damage are Sharp’s and Larsen’s radiographic
indexes (3). Both methods are modified several times
(4–6).

Biochemical analyses (acute phase reactants such
as ESR and CRP) indirectly reflect synovitis, but at the
same time are sensitive tools for impartialness and
measurement of immuno-mediated inflammatory
responses in RA. Simultaneous tests are recommended
especially for ESR, CRP and RF (which are reversible
measures of inflammation), with clinical and radio-

graphic variables (irreversible) of the inflammatory syn-
ovitis, that make it possible to assess which of these
three parameters correlates better with other joint and
radiographic indexes of the disease activity. Taking into
consideration the changeable course of disease activi-
ty, for reliable evaluation of RA, the most convenient
are serial measurements of ESR and CRP (integrated in
time) (7). Reports of the studies dealing with joint dam-
age and inflammatory synovitis expressed with acute
phase reactants are paradoxical. Although there is cor-
relation between radiographic progression and acute
phase reactants, some studies suggest that erosion
progression continues, in spite of the suppression of
joint inflammation (8).

Speaking of laboratory tests, anemia and throm-
bocytosis also reflect inflammation in RA. Rheumatoid
factor (IgM-RF) is a serologic indicator which was inclu-
ded in the ACR (American College of Rheumatology)
criteria for RA in 1987 (9) and is an anti-immunoglob-
ulin antibody which directly acts on the Fc fragment of
immunoglobulin G. RF is detected in 75–80% of pa-
tients with RA. High titer of RA is associated with a
foudroyant course of the disease. Clinically, high dis-
ease activity at presentation and positive RF factor after
one year of treatment with drugs that slow the course
of disease – SAARDs (slow-acting anti-rheumatoid
drugs) are the best predictors of bad prognosis, espe-
cially in patients with early RA. Nevertheless, the out-
come of disease in individual patients with early RA
could not be assessed with certainty (10). 

The aim of the study was the evaluation of RA
activity using hand radiography and assessment of
acute phase reactants (ESR, CRP and RF), and their
analysis, as prognostic markers for the outcome of dis-
ease in patients with early RA treated with MTH. 

Material and Methods

To realize the aim, in the prospective study at the
Clinic of Rheumatology, 30 patients with RA who ful-
filled the criteria for disease classification according to
ACR (American College of Rheumatology) from 1987
were followed, with disease evolution up to 1 year from
diagnosis, with an average duration of RA of 5.1±2.8
months (range 2–11 months) and average age 52.3±
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patients, while after 12 and 18 months progression of the
Sharp’s index was found in an identical number of patients, 15
(50%). In most patients high values of CRP and RF were
found. Progression of the radiographic damage is especially
expressed in patients with high values of ESR, CRP, RF and
existence of previous erosions of hands, which are predictors
for aggressive course of disease. CRP is the most useful
marker for the evaluation of RA activity in the long-term follow-
up of RA patients.

Keywords: rheumatoid arthritis, Sharp’s radiographic index,
acute phase reactants

ker za procenu aktivnosti RA  kod dugoro~nog pra}enja
pacijenata sa RA.                             

Klju~ne re~i: reumatoidni artritis, Sharpov radiografski
indeks, reaktanti akutne faze



11.2 (range 36–74 years). The dispersions were per-
formed at the time of study entrance – 0-time, first con-
trol after 6 months, second control after 12 months
and third control after 24 months. Immunomodulation
therapy with MTH was initiated for the first time in
patients (mean dose of 7.5 mg once weekly, besides
non-steroid antiinflammatory drugs–NSAIDs). At the
same time the preventing effect of therapy with MTH
was evaluated, by measurement of the free interval
from the moment of entering the study to the appear-
ance of the first erosion.

Sharp’s radiographic index

For a radiographic evaluation of disease progres-
sion at the appointed time intervals, in every patient the
original Sharp’s index was analyzed, which assesses 29
joint surfaces for bone erosions and destructions, and
27 joints with space narrowing on every hand and
radio-carpal joint. 

Joints which we evaluated are: 14 finger joints 5
bases of the metacarpal bones, 8 carpal bones, radius
and ulna. Each one of them was individually evaluated
for erosions, with scoring 0–5. The total sum of individ-
ually evaluated joints for erosions and destruction pro-
vides the cumulative sum of scores for erosions and
joint damage in hands and radio-carpal joints (ES)
which ranges from 0 to 290.

Score for joint-space narrowing (JSN) assesses
JSN of 27 joints on every hand and radio-carpal joints
(14 finger joints, 5 carpal-metacarpal, joint spaces bet-
ween carpal bones, radio-carpal and radio-ulnar joints).
Scoring is 0–4, depending on the narrowing of the joint
space. The sum of individual scores provides the cumu-
lative possible score of JSN which ranges from 0 to
216.

The sum of scores for erosions (ES) and scores for
joint-space narrowing (JSN) defines the total score of
joint damage (TC) which ranges from 0 to 506.

In every patient at identical periods in time the
acute phase reactants were analyzed: ESR (mm/h)
was determined according to the Westergen’s method
(reference values 4/10 mm/h), CRP was determined

with a nephelometric method (reference values 0–6
mg/L), values >6 mg/L signify positive CRP and rheu-
matoid factor (RF) which was determined by the agglu-
tination test. Titer bigger than 1:30 IU/mL was taken
for positive RF.

Statistical analysis

During data procession and analysis, statistical
methods applied were: measures of central tendency
(mean values) and measures of dispersion (standard
deviation); testing the significance of differences among
three or more arithmetical means in groups (dependant
samples) was performed with Friedman’s two-direction-
al analysis of variance; testing the significance of differ-
ences between two arithmetical means in groups
(dependant samples) was performed with Wilcoxon
Matched Pairs Test. We used statistical software
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Table I Sharp’ index in patients with rheumatoid arthritis
with disease evolution up to 1 year with mean values of joint-
space narrowing (JSN), erosive score (ES) and total score
(TS).

Table II Mean values of acute phase reactants (ESR, CRP and RF) in patients with RA.

0-time After 6
months

After 12
months

After 18
months

Joint-space narrowing
score (JSN) 0–20 0–20 0–20

Average number 
of JSN 6 11 13 14

+ Average number 
of JSN 5 2 1

Erosive score (ES) 0–2 0–3 0–5 0–6

Average number 
of ES 1 2 3 5

+ Average number 
of ES 1 1 2

Total score of joint
damage  (TS) 0–18 0–23 0–25 0–26

Average number 
of TS 7 13 16 19

+ Average number 
of TS 6 3 3

0-time After 6 months After 12 months After 18 months

Mean values of ESR (mm/h) 59.9±27.7 31.6±16.9 31.4±17.4 25.0±11.6

Range of ESR 34–111 14–85 20–90 10–50

Mean values CRP (mg/L) 26.3±28.8 19.0 ±24.0 10.6±11.9 13.4±22.1

Range of CRP + > 6 mg/L 0–128 0–96 0–61.2 0–96

Mean values of RF (IU/mL) 195.5±289.9 194.4±366.1 89.3±157.9 126±311.7

Range of RF + > 30 IU/mL 0–1280 0–1536 0–1536 0–1536



Statistica, release 7.0 for data processing. Data are
expressed as mean ± SD and range when appropriate.
P values less than 0.05 were considered significant (11). 

Results

RA was evaluated following the dynamics of
changes in mean values of the score of the radiogra-
phic index, mean values of ESR, CRP and RF.

Sharp’s index in patients with RA with disease
evolution up to 1 year with mean values of joint-space
narrowing (JSN), erosive score (ES) and total score of
joint damage (TC) are shown in Table I.

Mean values of the acute phase reactants (ESR,
CRP and RF) in patients with RA are shown in Table II.

In relation to Sharp’s radiographic index, Wilcox-
on-Matched Pairs Test analysis shows that differences
in the average number of joint-space narrowing are sta-
tistically significant between 0-time and after 12
months for p=0.0288 (+7 JSN), as well as between 0-
time and after 18 months for p=0.0205 (+8 JSN).
Differences in the average number of joint-space nar-
rowing among other measurements were not statisti-
cally significant (p>0.05).

Differences in the average number of erosive
changes are statistically significant between 0-time and
after 12 months for p=0.0169 (+2 ES), as well as
between 0-time and after 18 months for p=0.0034 (+
4 ES). Differences in the average number of erosive
changes among other measurements were not statisti-
cally significant (p>0.05).

Differences in the average number of the total
score are statistically significant between 0-time and 12
months for p=0.0167 (+9 TS), as well as between 0-
time and after 18 months for p=0.0089 (+11 TS).

Differences in the average number of the total score
among other measurements were not statistically sig-
nificant (p>0.05).

Wilcoxon Matched Pair Test analysis showed that
differences in the average number of joint-space nar-
rowing, erosive changes, as well as the total score,
were not statistically significant among all measure-
ments (p>0.05).

Considering the acute phase reactants, Fried-
man’s two-directional analysis of variance showed that
there were statistically significant differences among
mean values of ESR in the four time intervals Fr χ2 =
19.485, p=0.00002 (Figure 1). Wilcoxon Matched
Pair test showed statistically significant differences of
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Figure 1 Mean values of ESR in patients with early RA.
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Figure 3 Mean values of RF in patients with early RA.
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Figure 2 Mean values of CRP in patients with early RA.
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mean values of ESR at the period of time between 0-
time and 6 months (p=0.00014); between 0-time and
12 months (p=0.00014); 0-time and 18 months
(p=0.00010).

Friedman’s two-directional analysis of variance
showed that there were statistically significant differ-
ences among mean values of CRP at the four time
intervals Fr χ2 = 2.804, p=0.0428 (standard devia-
tions showed greater variations). Concerning the distri-
bution analysis of patients with values of CRP above
and below 6 mg/L, χ2-test showed that the number of
patients in whom the values of CRP were negative
increased in time, and the differences were statistically
significant (χ2=11.35, df=3, p=0.0099) (Figure 2).

Friedman’s two-directional analysis of variance
showed that there were no statistically significant differ-
ences among mean values of RF at the four time inter-
vals Fr χ2=1.017, p=0.3875 (standard deviations
showed great variations). 

Analysis with χ2-test showed that the number of
patients in whom the values of RF were negative
increased in time, but the differences were not statisti-
cally significant (χ2=1.99, df=3, p=0.573 ) (Figure 3).

At 0-time in 3 (10%) patients changes in Sharp’s
index were registered, in 2 of them changes consider-
ing the score of joint-space narrowing were registered
and in 1 considering the erosive score. Two of the pa-
tients had high values of RF and CRP, while in one ne-
gative values of RF and CRP were noted.

After 6 months of treatment with MTH, in 12
patients progression of the score of joint-space narrow-
ing was found, while in 13 (44%) patients it was TS. In
four patients negative values of RF and CRP were
found. In the rest of the patients high values of RF and
CRP were noted.

After 12 months of treatment with MTH in 14
patients progression of the score of joint-space narrow-
ing, and in 15 (50%) patients progression of the total
score were found. In 9 patients high values of RF were
registered and high values of CRP in 6.

After 18 months of treatment with MTH, the
number of patients, in view of the score of joint-space
narrowing and the erosive score, was identical with the
previous control (after 12 months) i.e. in 15 (50%)
patients progression of the score of the Sharp’s index
was found. In 9 of them high values of RF and in 9
negative CRP were found. 

Considering ESR, consecutive decrease in values
at every following control was registered, and at four
time intervals in most of the patients progression of the
Sharp’s radiographic score was found.

Discussion

Evaluation of the disease activity and effect of
treatment with MTH is performed by follow-up of the
dynamics of radiographic progression and reactants

acute phase (ESR, CRP, RF). Our results show radio-
graphic progression (without radiographic improve-
ment, presence of periarticular soft tissue swelling and
juxtaarticular osteoporosis), in spite of clinical improve-
ment in most patients. 

Although therapy with MTH resulted with clinical
suppression of RA after 6 months, radiographic pro-
gression of joint damage continued besides the de-
crease of the mediators of inflammation. Other studies
also show existence of a more expressed radiographic
progression of the erosions after 6 and 12 months
from treatment in comparison with the first 6 months
in early RA, with linear progression of the erosions (12). 

Besides mutual dependence among the variables
of inflammation and acute phase reactants on one
hand, and radiographic joint damage on the other
hand (13, 14), significant difference considering
inflammatory variables and joint destruction, recently
proved with experimental models of arthritis (15, 16),
seems to be present only in the early stages of disease,
when inflammation is active, but cartilage and bone
structures are not yet attacked. So, data suggest that, if
inflammation stops in a similar way in early stage RA,
joint damage improvement is partly »autonomous«.
During the follow-up of patients at four time intervals,
those with high values of RF and CRP in all time inter-
vals showed greater progression of joint damage.

A lot of clinical studies and published reports sug-
gest the difficulty of assessing which factors are of pri-
mary importance as predictors of the therapeutic res-
ponse, and the reason are different definitions of
responses to therapy and the investigation of different
predictors of disease, in different clinical studies. On
the other hand, of relative influence is the different
approach to treatment of RA with DMARDs alone, or
the combination with several DMARDs (17, 18).

Studies that evaluate disease activity as a predictor
for the therapeutic response are inconsistent in their
reports. Relatively recent studies point out that positive
RF is a predictor for disease activity and radiographic
progression, i.e. high titer of RA is a predictor for further
joint damage (19). That was proved also in this study.
Some patients had enormously high values of RF.
According to the values of RF, patients were divided into
those above and those below 30 IU/mL. The number
of patients in who the values of RF were negative incre-
ased over time, but the differences were not statistically
significant. Particularly in patients with high values of RF
higher progression of joint damage was noted at the
next time interval of the follow-up of RA activity.

Some studies point out that markers of inflamma-
tion manifested at the beginning of RA with the intro-
duction of therapy do not have predictive importance
for further therapeutic responses i.e. RF status is not a
predictor of the therapeutic response of a drug (20). In
some studies RF is a consistent indicator of the severi-
ty of disease, while other clinical variables measured at
the beginning of disease that assess disease activity
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with the counting of inflammatory joints as well as with
reactants acute phase are variable in their influence on
further joint damage (21).

In the study of patients with early stage disease
and intensive therapy, positive RF at the beginning of
the study is shown to be a bad predictor for disease out-
come, but positive RF in the course of one year has
shown to have prognostic significance for disease out-
come (10), which is also confirmed in this study.

Chronically active disease RA is a reflection of the
elevated values of CRP, ESR and rapid radiographic
progression (22). This study emphasizes the superiori-
ty of CRP in comparison with ESR as a predictor for
radiographic progression, and points to a much greater
correlation between CRP and radiographic progression
than with the number of sensitive joints, Ritchie’s artic-
ular index or number of inflammatory joints. Superiority
of CRP compared with ESR is explained with a higher
sensitivity of CRP in relation to the inflammatory state,
and in contrast with ESR, CRP is resistant to the influ-
ence of sex, age, anemia or other serum proteins,
which is also confirmed in this study. Considering radi-
ographic progression, this study shows that it correlates
much better with serial measurements of CRP than of
ESR and/or articular indexes, and that the combination
of CRP and ESR does not have any additional advan-

tage in the evaluation of radiographic progression in
comparison to CRP alone.

Radiographic progression is noticed also with nor-
mal values of CRP (23) with a tendency towards bigger
progression in already damaged joints, with a smaller
number of newly involved joints. Determination of the
values of CRP and ESR for disease evaluation, defined
with radiographically detectable damages, selects CRP
as a priority indicator, because it is a direct and sensi-
tive marker which gives quick response to the changes
in the inflammatory synovitis in comparison with ESR,
which is an indirect marker of inflammation. CRP
reflects the changes in disease activity more precisely,
and in shorter time in comparison with ESR, which reg-
isters changes in RA activity after few weeks. However,
the decrease of the values of CRP in the following con-
trols at the four time intervals in the group, confirms
the sensitivity of CRP in relation to joint inflammation.

Besides the therapy with MTH, the radiographic
damage continues especially in patients with high val-
ues of ESR, CRP, RF and previous existence of erosions
in the hands, which are shown to be predictors of an
aggressive course of disease. They enable selection of
groups at high-risk for aggressive course of disease and
suggest the necessity of early and aggressive treatment
in selected patients.

452 Kafe|iska et al.: Sharp’s radiographic index and acute phase reactants in RA

References

1. Kuper IH, Van Leeuwen MA, Van Riel PL, Sluiter WJ,
Houtman NM, Cats HA, et al. Influence of a ceiling
effect on the assessment of radiographic progression in
rheumatoid arthritis during the first 6 years of disease. J
Rheumatol 1999; 26: 268–76.

2. Belghomari H, Saraux A, Allain J, Guedes C, Youinou P,
Le Goff P. Risk factors for radiographic articular destruc-
tion of hands and wrists in rheumatoid arthritis. J
Rheumatol 1999; 26: 2534–8. 

3. Sharp JT, Lidsky MD, Collins LC, Moreland J. Methods of
scoring the progression of radiologic changes in rheuma-
toid arthritis. Correlation of radiologic, clinical and labo-
ratory abnormalities. Arthritis Rheum 1971; 14:
706–20.

4. Molenaar ET, Edmonds J, Boers M, Van der Heijde DM,
Lassere M. A practical exercise in reading RA radio-
graphs by the Larsen and Sharp methods. J Rheumatol
1999; 26: 746–8.

5. Guillemin F, Billot L, Boini S, Gerard N, Odegaard S,
Kvien TK. Reproducibility and sensitivity to change of 5
methods for scoring hand radiographic damage in
patients with rheumatoid arthritis. J Rheumatol 2005;
32: 778–86.

6. Van der Heijde DM, Van Leeuwen MA, Van Riel PL, Van
de Putte LB. Radiographic progression on radiographs of
hands and feet during the first 3 years of rheumatoid
arthritis measured according to Sharp’s method (Van der
Heijde modification). J Rheumatol 1995; 22: 1792–6.

7. Plant MJ, Williams AL, O’Sullivan MM, Lewis PA, Coles
EC, Jessop JD. Relationship between time-integrated C-
reactive protein levels and radiologic progression in
patients with rheumatoid arthritis. Arthritis Rheum 2000;
43: 1473–7.

8. Kirwan JR. The relationship between synovitis and ero-
sions in rheumatoid arthritis. Br J Rheumatol 1997; 36:
225–8. 

9. Arnett FC, Edworthy Sm, Bloch DA, McShane DJ, Fries
JF, Cooper NS, et al. The American Rheumatism Associa-
tion 1987 revised criteria for the classification of rheu-
matoid arthritis. Arthritis Rheum 1988; 31: 315–24.

10. Möttönen T, Paimela L, Leirisalo-Repo M, Kautiainen H,
Ilonen J, Hannonen P. Only high disease activity and pos-
itive rheumatoid factor indicate poor prognosis in
patients with early rheumatoid arthritis treated with »saw-
tooth« strategy.,,   Ann Rheum Dis 1998; 57: 533–9.

11. Aslan D, Sandberg S. Simple statistic in diagnostic tests.
Journal of Medical Biochemistry 2007; 26: 309–13.

12. Strand V, Sharp JT. Radiographic data from recent ran-
domized controlled trials in rheumatoid arthritis: what
have we learned? Arthritis Rheum 2003; 48: 21–34. 

13. Van Leeuwen MA, Van Rijswijk MH, Sluiter WJ, Van Riel
PL, Kuper IH, Van de Putte LB, et  al. Individual relation-
ship between progression of radiological damage and the
acute phase response in early rheumatoid arthritis.
Towards development of a decision support system. J
Rheumatol 1997; 24: 20–7. 



Received: July 25, 2008

Accepted: August 29, 2008

JMB 2008; 27 (4) 453

14. Visser H, Le Cessie S, Vos K, Breedveld FC, Hazes JM.
How to diagnose rheumatoid arthritis early: a prediction
model for persistent (erosive) arthritis. Arthritis Rheum
2002; 46: 357–65. 

15. Redlich K, Hayer S, Ricci R, David JP, Tohidast-Akrad M,
Kollias G, et al. Osteoclasts are essential for TNF-alpha-
mediated joint destruction. J Clin Invest 2002; 110:
1419–27. 

16. Joosten LA, Lubberts E, Helsen MM, Saxne T, Coenen-
de Roo CJ, Heinegård D, et. al. Protection against carti-
lage and bone destruction by systemic interleukin-4 treat-
ment in established murine type II collagen-induced
arthritis. Arthritis Res 1999; 1: 81–91. 

17. O’Dell JR. Therapeutic strategies for rheumatoid arthritis.
N Engl J Med 2004; 350: 2591–602. 

18. Jansen LM, Van der Horst-Bruinsma IE, Van Schaarden-
burg D, Bezemer PD, Dijkmans BA. Predictors of radi-
ographic joint damage in patients with early rheumatoid
arthritis. Ann Rheum Dis 2001; 60: 924–7. 

19. Machold KP, Stamm TA, Nell VP, Pflugbeil S, Aletaha D,
Steiner G, et al. Very recent onset rheumatoid arthritis:

clinical and serological patient characteristics associated
with radiographic progression over the first years of dis-
ease. Rheumatology 2007; 46: 342–9. 

20. Hoekstra M, Van Ede AE, Haagsma CJ, Van de Laar MA,
Huizinga TW, Kruijsen MW, et al.  Factors associated with
toxicity, final dose, and efficacy of methotrexate in
patients with rheumatoid arthritis. Ann Rheum Dis 2003;
62: 423–6. 

21. Van der Heide A, Remme CA, Hofman DM, Jacobs JW,
Bijlsma JW. Prediction of progression of radiologic dama-
ge in newly diagnosed rheumatoid arthritis. Arthritis
Rheum 1995; 38: 1466–74.  

22. Jansen LM, Van der Horst-Bruinsma IE, Van Schaar-
denburg D, Bezemer PD, Dijkmans BA. Predictors of
radiographic joint damage in patients with early rheuma-
toid arthritis. Ann Rheum Dis 2001; 60: 924–7.

23. Plant MJ, Williams AL, O’Sullivan MM, Lewis PA, Coles
EC, Jessop JD. Relationship between time-integrated C-
reactive protein levels and radiologic progression in
patients with rheumatoid arthritis. Arthritis Rheum 2000l;
43: 1473–7.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1800 1800]
  /PageSize [612.000 792.000]
>> setpagedevice




