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General I n t r o d u c t i o n

R h e u m a t o i d Arthritis
Rheumatoid arthritis (RA) is a systemic inflammatory disease characterised by chronic
polyarthritis, particularly of the small joints. The inflammatory process may lead to
decreased functional capacity, irreversible radiographic joint damage which starts already
early in the disease course and increased mortality-rates in the long-term.The aetiology of
the disease is still unknown The diagnosis of RA is based on the 19H7 revised RA
classification criteria of the American College of' Rheumatology (ACR) Its prevalence is
about 1% world-wide, middle-aged women are most commonl) affected. Besides the
articular manifestations of the disease also other organs, like lungs, kidneys and blood
vessels can be affected. Curative therapy is not available yet Management approaches for
RA have changed over recent years from the traditional nonsteroidal anti-inflammatory
drug (NSAID)-based "therapeutic pyramid ' toward a more contemporary strategy based
upon early and consistent use of disease-modifying anti-rheumatic drugs (DMARDs) ' ' This
strategy has been proven to influence the disease course beneficially in the short-term and
has resulted into the expectation of improvement in long-term outcome such as functional
capacity, comorbidity, bone mass, radiographic damage and mortality ' '
In the present thesis the influence of the changed and more aggressive treatment strategies
introduced since the 8()ies, on disease course and long-term outcome of RA patients have
been evaluated in an inception cohort of patients with recent onset RA
Prognostic v a l u e o f anti-cyclic citrullinated p e p t i d e a n t i b o d y (anti-CCP) i n RA
The diagnosis of RA depends primarily on clinical manifestations, with only limited
serological support. A specific serological test for early prediction of outcome in RA
patients may be helpful in choosing the optimal treatment for each particular patient at an
early stage of the disease The only serological test routinely used in RA patients as
diagnosticum is the determination of the rheumatoid factor (IgM-RF) in the serum IgM-RF
can be detected in almost 80% of RA patients at disease onset, but can be present in other
autoimmune diseases as well, and even in the normal population The antipennuclear factor
and antikeratin autoantibodies (APF and AKA) have also been reported to be present very
early in the disease and are therefore considered as possible diagnostic markers "' Recent
studies have revealed that APF and AKA autoantibodies specifically bind to substrates
containing the modified amino acid citrulline '"".and can be measured using a peptidebased enzyme-linked immunosorbent assay (ELISA) "' In a separate study the diagnostic
characteristics of a more sensitive version of this test were further confirmed in patients in
an early arthritis cohort " The anti-CCP antibody appeared to be very specific for RA (9698%). and was present in at least 6()-7i>% of the patients studied '" ". So this anti-CCP
antibody renders to be an important serological diagnostic marker for RA, but its predictive
value is still unknown " In the second chapter, the presence of anti-CCP antibody was
determined in sera of RA patients at disease onset.in order to study the predicthe \alue of
this antibody, in comparison with and in addition to known prognostic factors including
sex. age, rheumatoid factor, genetic factors and disease actmty, on long-term outcome
including radiographic damage and physical disability.
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Pharmacotherapy of RA
Pharmacotherapy is considered as the cornerstone in the management of RA ' -'. The old
pyramid approach, in which RA patients were first treated with non-steroidal anti
inflammatory drugs (NSAIDs), after which DMARDs were added, has been abandoned
definitively and is being replaced by the early and consistent use of these DMARDs These
drugs have the potential of controlling the inflammatory process and of retarding joint
damage In the last decade an increasing number of DMARDs and new promising therapies
1 l,
- have become available which have influenced the pharmacotherapeutic management
of RA -'\ In the third chapter an overview of the present mostly prescribed DMARDs is
given, including history, pharmacology, mechanism of action, therapeutic efficacy, toxicity
and dosing schemes in daily clinical practice.
Refractory RA
Despite the fact that a wide range of DMARDs is nowadays available and has resulted m
satisfactory modification of the disease course in the majority of RA patients, a definite
number of RA patients remain therapy-resistant ^ More aggressive treatment may be
required for preventing permanent disability and progressive joint damage for these
"refractory" RA patients For the evaluation of these treatments in this patient population a
uniform description or definition for' refractory "RA is needed In the fourth chapter we will
deal with and discuss the term "refractory RA", based on a MEDLINE database search using
this term We developed provisional criteria for characterisation of the term refractory RA,
which were practised in 350 RA patients Refractory disease is often accompenied by a
wide range of extra-articular manifestations Treatment options for these manifestations are
discussed in the last section of this chapter
B o n e m a s s i n RA
RA patients have been reported to lose bone at increased rates and are therefore at
increased risk of low bone mass and of osteoporotic fractures when compared to normal
subjects " This may only in part be explained by the high prevalence of both RA and
osteoporosis in postmenopausal women Increased rates of bone loss have been observed
especially in the first year of the disease Several factors, including circulating cytokines
produced by the inflammatory process, immobility and use of glucocorticoids have been
reported to contribute to the aetiology of reduced bone mass in RA patients '" "'. In chapter
5 a review is given of bone mass in RA patients, including the most important risk factors
in the pathogenesis of bone loss in RA and the incidence of fractures.
No longitudinal data are available yet evaluating the extent of bone loss and the effect of
these independent risk factors on this bone loss '" "'.Therefore the major objective of the
study presented in chapter 6 was to evaluate the change in BMD in patients with recent
onset RA during the first decade oi the disease
Several cross-sectional studies reporting on the effect of risk factors on BMD showed
contradictory results l "" , A problem in evaluating the effect of mobility on BMD in these
studies was the ciuantification of physical activity l , l " l " The Health Assessment
Questionnaire appeared to be the most Irequently used measurement of the effect ol
mobilin on BMD Ι , " · Ι Μ Bul the effect of physical activity on BMD is mainly caused by the
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load on the bones, and it remains unclear whether the HAQ, a measure ot functional
capacity, accurately reflects this physical activity. Thcretorc we have developed a new
measurement of physical activity, "the activity load variable". We studied whether this
variable more accurately reflected the load on the bones in comparison with the HAQ In
addition the influence of both variables, together with other independent risk factors, on
the changes in BMI) in RA patients was determined.
C o m o r b i d i t y i n RA
Several studies show that RA is associated with a high frequency of co-existing diseases ' ' -"
But no information is available with respect ot the influence of these chronic co-existing
diseases on the disease course.We hypothesised that the polypharmacy of RA patients with
chronic co-existing diseases might have an influence on the treatment given for RA and
thus on the outcome measures J". Therefore in chapter 7 the frequency and the influence
of chronic co-existing diseases on disease course, treatment and outcome in terms of
radiographic damage and functional disability (HAQ) in RA patients during the first years of
the disease have been evaluated
Mortality i n RA
RA has been associated with an increased mortality-rate in a number ot studies "''-'' -'.These
studies can be criticized because of differences in their definitions of RA, selection of
patients and controls, length of follow-up, duration of RA before the study, methods of
statistical analyses, and the linking of causes of death ascribed to RA ""2I-'' In only 3 studies
mortality in inception cohorts ot patients with recent onset RA (symptoms less than 1 year
at study-entry) was investigated '"'•" Two of these studies concerned patients already
included before 1975,and in both studies an increased death rate was found "'.In contrast,
in one study no increased death rate was found, but progressive functional impairment
during the first years of the disease was seen in these patients J \ It has been assumed that
the more aggressive treatment strategy of the last decade (chapter 3) has beneficially
influenced the disease course on the long term although this has not been proven so far In
chapter 8 survival rates, causes of death and functional capacity of patients with recently
diagnosed RA followed up tor up to 10 years have been investigated
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Summary
F.lisa determined anti-CCP antibodies are of significant
specificity for RA Whether this autoantibody has
determine long term outcome in patients with RA
present study the prognostic value of this new test
onset RA, and anti-CCP did have additional predictive

diagnostic value with extremely high
also prognostic value in order to
has not been studied before In the
was studied in patients with recent
value for radiological damage.

Abstract
Objective: To study the predictive value of anti-cyclic citrullinated peptide antibody (antiCCP) in patients with recent onset Rheumatoid Arthritis (RA)
Methods: Outcome in terms of physical disability (Health Assessment Questionnaire) and
radiological damage (modified Sharp method) over 3-year and 6-ycar periods was
determined in an inception cohort of 273 RA patients who had disease symptoms for <1
year at study entry. Anti-CCP titers were determined at baseline and considered positive as
recently described. Their prognostic value was studied by means of multiple regression
analysis, in which anti-CCP positivity, sex, age at study entry, IgM rheumatoid factor (IgM-RF)
status, Disease Activity Score (DAS), UIA- DR4 status, and (in a separate group of patients)
shared epitope status, were used as independent variables, and radiological damage and
functional disability as dependent variables
Results: Patients with anti-CCP antibody had developed significantly more severe
radiologic damage after 6 years of followup. In multiple regression analysis radiologic
damage after 6 years followup was significantly predicted by IgM-RF status, radiologic score
at entry, and anti-CCP antibody status. Functional disability was significantly predicted by
sex, age at entry, IgM-RF status and DAS
C o n c l u s i o n : Our data show that in almost ~Ό% of RA patients anti-CCP antibody is present
at the early stages of disease Anti-CCP-positive patients developed significantly more severe
radiologic damage than patients who were anti-CCP negative, although in multiple
regression analysis the additional predictive value was rather moderate

Introduction
Rheumatoid arthritis (RA) is a systemic inflammatory autoimmune disease ot unknown
etiology, characterized by chronic polyarthritis. Its highly variable and unpredictable disease
course is the underlying reason for search for prognostic factors that has gone on for many
years.The diagnosis ot RA depends primarily on clinical manifestations, with only limited
serologic support. The only serologic test routinely used in RA assessment is the
determination of rheumatoid factor (RF) in the serum. RF can be detected in almost 80% of
RA patients, but is also present in patients with other autoimmune diseases and in the
normal population, though at a lower frequency.
Nienhuis and Mandema first discovered specific autoantibodies in sera ol RA patients '
These antipermuclear factor (APF) antibodies, which can be found with a frequency ol' Î991% in RA patient sera, were reported to label specifically the perinuclear factor, a
component of the so-called kcratohyaline granules surrounding the nucleus of
differentiating human buccal mucosa cells - They also were reported to indicate more
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severe disease, especially in RF-negative patients * APF antibodies can be present very early
H
in the disease and are therefore considered as possible diagnostic markers . It has been
established that APF antibodies and the so-called anti-keratin antibodies (AKA) recognize
the protein filaggrin in buccal and oesophageal mucosa cells -' ' \
Recent studies have revealed that APF antibodies (and AKA) specifically bind to substrates
containing the modified amino acid citrulline ''", and can be measured using a peptide-based
6
enzyme-linked immunosorbent assay (ELISA) . In a separate study the diagnostic
characteristics of a more sensitive version of this test were further confirmed in patients in
an early arthritis cohort ".The anti-C'CP antibody appeared to be very specific for RA (9698%), and was present in at least 60-75% of the patients studied ''"
Anti-CCP antibody thus appears to be a new and important serologic diagnostic marker for
the diagnosis of RA '", although its predictive value is still unknown. In this study the
presence of anti-CCP antibody in patients with recent-onset RA was determined in order to
evaluate its predictive value for long-term outcome, including radiologic damage and
physical disability.
Patients a n d m e t h o d s
Patients
Beginning in Januar)' 1985, all consecutive patients attending the Nijmegen and Groningen
University Hospitals with recent-onset RA (symptom duration <1 year at study entry)
according to criteria of the American College of Rheumatology (formerly, the Rheumatism
Association) ', were asked to participate in this long-term prospective study. Informed
consent was obtained from all patients enrolled Only patients who had not been treated
with disease modifying antirheumatic drugs were included. Quantitative clinical and
laborator)' data were collected, including the Ritchie Articular Index (RAI) "', number of
tender joints, number of swollen joints, erythrocyte sedimentation rate (Westergen
method), IgM-RF (by ELISA, normal <10 lU/ml), HLA status and level of education.
Furthermore, patients completed a Health Assessment Questionnaire (HAQ) " semi-annually
and at each visit the Disease Activity Score (DAS) was calculated '- The shared epitope,
divided into 3 strata, was determined only in the RA patients attending Nijmegen University
Hospital
Anteroposterior radiographs of the hands and feet were obtained every 6 months, and joint
space narrowing and the number of erosions were scored in a modified version of the
method of Sharp ".These radiographs were scored by one observer, without knowledge of
the clinical and laboratory data, in chronological order for each patient Sera were obtained
at baseline and stored at -30 "(λ The patients were followed up for at least 6 years. Two
hundred seventy three patients remained in the study throughout the followup period, and
their sera were used for analyzing the prognostic value of anti-CCP antibody.
Peptide s y n t h e s i s a n d ELISA
The presence of anti-CCP antibody was determined using a single citrullinated peptide
variant optimized for detecting RA-specific autoantibodies, described in detail by
Schellekens et al " A cyclic citrulline-containing peptide (cfcl-cyc) was used as substrate in
an ELISA-based test In addition, a c\clic peptide in which the citrulline was substituted
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with an unmodified arginine residue, but was otherwise identical to etc 1-eye (cf()-cyc) was
synthesized as a negative control. ELISA was performed as described previously "" All sera
were tested in duplicate, and the results were averaged A control serum was included on
all plates to monitor plate-to-plate variation. Variation never exceeded 5%, and values were
therefore not corrected.
Statistical a n a l y s i s
Statistical analysis was performed using SPSS statistical software.The Mantel-Haenszel test
for linear associations, chi-square test, and Student's t-test were used for testing the
significance of differences between in baseline parameters between anti-CCP-positive and
anti-CCP negative patients. Multiple regression analyses, in which serum anti-CCP status,
sex, age at study entry, IgM-RF status, DAS, and HLA-DR4 status were used as independent
variables, were performed to analyze the prognostic value of anti-CCP antibody with
respect to physical disability and radiologic damage, after 3 years and 6 years of followup
In an additional analysis, shared epitope (determined in RA patients attending the Nijmegen
LIniversity Hospital), instead of HLA-DR4 status, was included in the multiple regression
analysis of prognostic factors Data on both physical disability and radiologic damage were
transformed by calculating the square root to obtain a more normal distribution to enable
use parametric tests.All tests, except those pertaining to DAS and age at entry, were 2-sided
and Ρ values less than 0.05 were considered significant
Results
Of the total study group of 273 patients enrolled with recently diagnosed RA who were
followed up for at least 6 years, sera from 179 (66%) were anti-CCP positive by ELISA at
study entry The baseline characteristics of both anti-CCP-positive- (n = 179) and anti-CCPnegative RA patients (n = 94) are shown in Table I The difference between the 2 groups
was statistically significant with regard to IgM-RF status (p <0.0001) Shared epitope status,
determined in patients attending Nijmegen University Hospital (n = 170) differed
significantly between the 2 groups as well (p <0.02) Twenty-three of the 54 IgM-RFnegative patients were anti-CCP positive (43%).
Table I. Baseline Characteristics of the Study Population
Characteristic

Female
Age, years "
IgM-Rf+(> 10IU/ml)
DAS*
HAQ*
X-score at entry "
Shared Epitope + * "

"*
DAS
HAQ
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Anti-CCP positive

Anti-CCP negative

( n = 179)

(n = 9 i )

62 %
51 1 (15 1)
88%
4 1 (1 l i )
0 71 (0 f3)
14(0-136)
75%

73 %
52 4 ( 1 4 8)
65 %
4 2(1 li)
0 72 (0 42)
1 3 ((V68)
62%

Mean ± standard dc\iation
Mean and range
Shared hpitope determined in patients attending Nijmegen UIUMTMI) Hospital (n = Ì~O)
Disease Activity Score
Health Assessment Questionnaire

p-value

< 0 07
0 5
< 0 0001
0 8
0 8
0 6
< 0 02

The radiologic damage score at 3 years ranged from 0 to 250 (mean 56) for anti-CX^Ppositive patients and from 0 to 234 (mean 52) for anti-CCP-negative patients.The damagescore after 6 years of followup ranged from 0 to 335 (mean 87) for anti-CCP-positivc
patients and from 0 to 293 (mean 70) for anti-CCP-negative patients. Only two patients did
not have any detectable radiologic progression during the period of observation. The
significance of the differences in radiologic progression and functional disability between
anti-CCP-positive and negative patients after 3 and 6 years of followup was assessed, and a
statistically significant difference (P<().()3) was found with regard to radiologic damage after
6 years of followup with anti-CCP-positive patients having more damage (data not shown)
Table 2 shows a summary of multiple regression analysis in which radiologic damage was
used as the dependent variable. In this analysis, radiologic damage at both 3 and 6 years was
significantly predicted by IgM-RF status (P < 0 0001 for each time point) and by radiologic
score at study entry (P < 0.0001 for each time point), and radiologic damage at 3 years was
also significantly predicted by DAS (P < 0 01) Anti-CCP positivity was associated with
radiologic damage only at the 6-year time point (P < 0 05). Progression scores were
calculated tor the 3-year and 6-year periods, and were indicated as ò-X. Both IgM-RF and DAS
had significant influence (P < 0 0001 and Ρ < 0 01, respectively) on the 0-3 year ό-Χ. Both
IgM-RF and anti-CCP had significant prognostic value (P < 0.0001 and Ρ < 0.05,
respectively) with regard to the 0-6 year ò-X
Table 3 presents a summary of multiple regression analysis in which functional disability,
measured by the HAQ, was used as the dependent variable. In this analysis, functional
disability at both 3 years and 6 years was significantly predicted by sex (p < 0 001 and Ρ <
0 02, respectively), disease activity (p < 0 0001 for each time point), IgM-RF status (P <
0.005 and Ρ < 0.03, respectively) and age at enrollment (P < 0 0005 and Ρ < OOOOl,
respectively).
Progression scores were calculated for the 3-year and 6 year periods, and were indicated as
ò-HAQ Both age at study entry and disease activity had significant influence on the 0-3 year
δ-IIAQ (Ρ < 0.04 and ρ < 0 0006, respectively) Age at entry and disease activity each also
had significant prognostic value on the 0-6 year ò-HAQ (Ρ < 0.0001 and Ρ < 0 002,
respectively)
The shared epitope was determined in the 170 patients attending the Nijmegen University
Hospital The same prognostic factors for radiologic damage and functional disability were
found in this subgroup of patients and the shared epitope did not have any statistically
significant influence in the regression model
Discussion
RA is associated with only a few specific autoantibodies, including anti-Sa,anti-p68,and antiCCP-antibody, and with several less specific autoantibodies including IgM-RF " However, to
date no single autoantibody has demonstrated adequate positive prognostic value to form
the basis of clinical decisions. Autoantibodies, present early in disease, have been evaluated
mainly for their diagnostic value '" Recent research has already confirmed the diagnostic
significance of a novel RA-specific autoantibody, determined by ELISA using synthetic
peptides containing citrulline ''". In the present study the prognostic value ot this RAspecific autoantibody was studied in a well-defined cohort of patients with recently
diagnosed RA (symptoms of <1 year at enrollment), followed up for 6 years. In total, 179
sera were positive, as measured by ELISA at baseline (sensitivity 66%).
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Table Π. Multiple regression analysis of the square root of radiographic
damage at 3 and 6 years as dependent variables
Variables

X-damage
T = 3yr
β (St)

X-damage
Τ = 6 yr

Male
Age at e n t r y (yrs)
IgMRf O l O I U / m l )
DAS
HLADR4
Anti CCP positive
X score at e n t r y

-0 2 4 ^ ( 0 162)
0 002 (0 0 1 2 )
1 9 6 4 ( 0 461)*
0 389(0 148)"
0 562 (0 358)
0 209 (0 369)
0 932 (0 082)*

-0 0 4 9 (0 4 6 4 )
0 0 1 3 ( 0 016)
2 477 (0 596)*
0 3 7 0 ( 0 199)
0 389 (0 4 6 3 )

Multiple R
Adjusted R

0 48
0 46

0 38
0 35

•
·*
t
β
SE

Ρ (Sb)

0 9 1 8 ( 0 477) t
0 9 0 0 (0 105)*

Δ - X-damage
Τ = 0-3 yr
Ρ (St)

Δ - X-damage
T = (M>>r
Ρ (SE)

0 2 0 6 ( 0 358)
<0 0 0 1 ( 0 0 1 2 )
1 9 2 8 ( 0 458)*
0 392(0 148)**
0 5 7 6 ( 0 357)
0 2 2 6 ( 0 368)

-0 004 ( 0 4 6 2 )
0 011 ( 0 0 1 6 )
2 432 ( 0 594)-

0 13
0 16

0 15
0 12

0 376 ( 0 199)
0 411 ( 0 4 6 0 )
0 9 3 3 ( 0 477) t

P<0 0001
Ρ <ϋ 01
Ρ <0 05
Regression Coefficient
Standard Error

Table ΠΙ. Multiple regression analysis of the square root of functional
disability (HAQ) at 3 and 6 years as dependent variables
Variables

HAQ
T = 3yr
β (St)

HAQ
T = 6\r
β (SE)

Δ - HAQ
1 = 0 3 yr

T = (H->ÌT

β (SE)

β (SE)

Female
Age at e n t r y (yrs)
IgMRf (> 10 Ill/ml)
DAS
I ILA DR4
Anti CCP positive

-0 1 6 8 ( 0 0 5 2 ) t
0 0 0 6 (0 0 0 2 ) t
0 185(0 065)t
0 105 (0 0 2 2 ) "
0 0 1 3 ( 0 051)
0 0 2 4 ( 0 053)

-0 1 2 8 ( 0 055)*
0 0 0 9 (0 0 0 2 ) · ·
0 1 5 0 ( 0 070)*
0 100(0 024)**
<0 001 (0 0 5 5 )
0 002 (0 056)

0 074 ( 0 0 5 9 )
0 004 (0 002)·
0 0 2 8 (0 072)
0 086 (0 025)t
0 065 (0 058)
-0 0 3 3 ( 0 0 6 3 )

-0 0 2 ' ' ( 0 0 6 5 )
0 008 (0 0 0 2 ) "
<0 001 (0 0 7 7 )
-0 086 ( 0 0 2 7 ) t
0 0 1 8 ( 0 064)
-0 015 ( 0 0 6 8 )

Multiple R
Adjusted R

0 22
0 19

0 23
0 21

0 09
0 06

0 13
0 10

t
*
"
β
Sh
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Ρ <0 005
Ρ <0 05
P<0 0(K)1
Hcgrosion ( oiffictcnt
Sundard Error

Δ - HAQ

Patients whose serum was positive for anti-CCP showed statistically significantly more
radiologic damage after 6 years of followup compared with anti-CCP-negative patients
These results are consistent with those of previous studies, which also showed positive
associations between autoantibodies, in particular IgM, IgA and IgG rheumatoid factors and
l
,
APF, and radiologic damage ' ' In the present study the predictive value of anti-CCP
diminished when it was assessed in combination with other prognostic factors. Shared
epitope positivity, previously suggested to be related to more aggressive disease """,
appeared to be of no statistical significance while IgM-RF, DAS and radiologic score at entry
appeared to be the strongest predictors tor radiologic damage in the regression model AntiCCP positivity had additional predictive value only for radiologic damage after 6 years of
followup In a study of Meyer et al, subcutaneous nodules, HLA Ι)ΚΒΓ()4 or ΟΚΒΓΟΙ
susceptibility alleles, C-reactive protein and AKA (which actually is highly related to antiCCP antibody "'') were the best variables predicting severe articular damage ". However,
that analysis was performed in a selected group of patients with a much longer and more
severe disease course The reason the predictive value of IgM-RF did not reach statistical
significance in that study might be the high cutoff point used for IgM-RF positivity (>4()
lU/ml) "
RA has been associated with several prognostic factors tor functional outcome, including
female sex, genotype, acute-phase reactants and RF '". In this study, sex (female), disease
activity, IgM-RF status, and age at entry significantly predicted both the 3-year and the 6-year
functional outcome However, due to the low percentage explained variance (R J ), the
predictive value of these prognostic factors cannot yet be extrapolated into daily clinical
practice
A number of studies have addressed the question of whether detection of RA-specific
autoantibodies adds extra information beyond that already provided by the detection of
IgM-RF * '" Von Essen et al reported that virtually all AKA-positive sera were IgM-RF positive
''. In one study, APF positivity indicated more severe disease in IgM-RF-ncgativc RA and,
although less clearly, also in IgM-RF-positive patients '. In the present study, 23 of the 54
IgM-RF-negativc patients (43%) were anti-CCP positive These patients did not develop
significantly more radiologic damage or increased functional disability in comparison with
IgM-RF negative/anti-CCP-negative patients (data not shown).
In conclusion, anti-CCP antibody could be detected in almost 70% ot the patients with
recent-onset RA at baseline visit in this study, by using a single immunoreactive cyclic
citrullinated peptide in a multipIe-EI.ISA ".Anti-CCP-positive patients developed significantly
more severe radiologic damage than patients who were anti-CCP negative, although in
multiple regression analysis the additional predictive value was rather moderate This
antibody did not predict functional disability in this cohort of RA patients
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Introduction
Although many treatment modalities are involved pharmacotherapy is still being
considered as the cornerstone in the management oi Rheumatoid Arthritis (RA). Due to
insights in the course of RA and the availability of an increasing number of antirheumatic
therapies the strategy of the treatment of RA has changed dramatically the last decades
C h a n g e s in t h e p h a r m a c o t h e r a p e u t i c m a n a g e m e n t
Until half a century ago only few Disease Modifying Antirheumatic Drugs (DMARDs) were
available for the treatment of rheumatoid arthritis: antimalarials, sulfasalazine and injectable
goldsalts.The management of rheumatoid arthritis at that time was mainly based on a 'wait
and see'policy This was on the assumption that prognosis could be benign, on the fear for
adverse reactions of the gold salts, and on the lack of alternative treatment's It was common
to treat the patient with an active RA as long as possible with (bed)-rest and salicylates, in
the mean time the patient was reassured that the disease was not severe enough to 'dig up
the gold' From the lySO onworths gradually more first- en second-line agents became
available. Almost all the DMARDs were primarily developed for the treatment of other
diseases and were found to be useful in the treatment of RA by coincidence Only
sulfasalazine was developed for the treatment of RA and inflammatory bowel disease (IBD).
assuming that RA as well as IBD was caused by an infectious agent. As it was not directly
clear in which order these drugs had to be used it was proposed to follow the 'pyramid
treatment approach This strategy was mainly toxicity driven, which meant that it was
proposed to start with the less toxic drug and keep the more toxic drugs, which appeared
to be most frequently also the most effective in reserve. In the eighties the pyramid
approach was abandoned, as it became clear that RA had a significant morbidity and
mortality with major consequences both for the individual and for society In addition it was
shown that joint destruction already started in the first years of disease and that it was
possible to slow down this process both early and late in the disease course' As a
consequence DMARDs are used earlier in the disease course as monotherapy Additionally
combinations of different DMARDs are given It is to be foreseen that in the coming years
this strategy has to be adjusted due to the disposal of biological agents targeting the
important mediators in the pathogenesis of RA such asTNFa, IL-1, CD4+ lymphocytes or
certain adhesion molecules

Antimalarials
History
Hydroxychloroquine and chloroquine, two drugs used tor the treatment and prophylaxis ol
malaria, have been widely used for the treatment ot rheumatoid arthritis (RA) and systemic
lupus erythematosus. In the early 19S0s, Page first suggested remission ot associated RA in
his series of patients using antimalarials lor other reasons Since that time several doubleblind, placebo-controlled trials have been conducted testing antimalarials m RA - , The
efficacy has been proven to be somewhat weaker than that of most other DMARDs
However, one major advantage of antimalarials is their lack of life-threatening toxicih

24

compared to other DMARDs Therefore antimalarials are frequently used in the moderateactive of RA and in combination with other DMARDs for more severe disease '
Pharmacology
Both hydroxychloroquine and chloroquine are efficiently absorbed in the gastrointestinal
tract and rapidly cleared trom the plasma unchanged, after which their disposition is
characterized by distribution in the tissues, including liver, spleen, kidney and red and white
blood cells * Their extended half-lives of almost 40 days are caused by their unusually large
volumes of distribution '. That is the reason why steady state concentrations are still
achieved after 3 or 4 months This tissue accumulation can be explained by the avid
intracellular uptake of antimalarials by acidic cytoplasmic vesicles, particularly by the
lysosomes. This explains the high concentrations in the liver, containing an abundance of
lysosomes. Both drugs are metabolized by dealkylation. However excretion is different;
chloroquine is predominantly excreted in the urine, whereas hydroxychloroquine is
predominantly excreted in the faeces. Two studies showed correlation between a better
clinical response and higher serum hydroxychloroquine levels '" However there is a great
interindividual variability of these serum levels of both drugs and a dose-response relation
needs further support "
Mechanism of action
The mechanism of action of chloroquine and hydroxychloroquine remains controversial
The most likely explanation is the inhibition of the antigen processing ability of
macrophages and monocytes, including inhibition of lymphocyte transformation,
Chemotaxis, and IL-1 secretion by monocytes Through decrease of the intracytoplasmic pH,
the acid hydrolases and molecular assembly required for processing antigenic peptides are
altered. As a result of the inhibition of the antigen processing, a decreased stimulation of
autoimmune CD4+T cells occurs, leading to a downregulation of autoimmune responses '.
Therapeutic efficacy
Several double-blind placebo controlled clinical trials and randomized comparative studies
in patients with RA have demonstrated the efficacy "' Improved functional class, joint
count, pain, grip strength, patient and observer's assessments, ESR and hemoglobin have
been reported. Studies comparing sulfasalazine and hydroxychloroquine showed no
statistically significant differences in disease activity variables, including pain, general
health, number of tender and swollen joints In one study hydroxychloroquine had a slower
onset of antirheumatic effect in comparison with sulfasalazine, but no difference was seen
at 48 weeks "' However sulfasalazine seemed to be effective in reducing radiological
progression ". Improvements or slowing of joint destruction have not been demonstrated
for antimalarials yet. A meta-analysis comparing the therapeutic efficacy of hydroxychloroquine and chloroquine, by using the generally accepted doses for both drugs (2004()0mg for hydroxychloroquine and 250mg for chloroquine), showed that chloroquine was
more effective than hydroxychloroquine, a finding which requires confirmation '-'. In a
double-blind trial in which patients with juvenile RA were treated with hydroxychloroquine no therapeutic effect was reported ".In conclusion,both hydroxychloroquine
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and chloroquine have been proven to be effective in the treatment of up to 60-80% of
patients with RA or SLE Maximum antirheumatic effect is usually achieved after 1-6 months
of treatment

Toxicity
The range of adverse effects is similar for hydroxychloroquine and chloroquine. However
hydroxychloroquine has been reported to have an incidence of adverse effects about half
of that chloroquine in the usual doses. Both drugs have shown to have the mildest toxicity
profile in comparison with other DMARDs. Gastrointestinal side effects are the most
common and include epigastric discomfort and nausea Headache and clermatological side
effects, like urticaria, lichenoid changes and erythema multiforme, have also been reported
in a number of studies ' ' ' The most serious side effect reported so far is retinopathy
However most case reports of retinopathy date from the 1960s when patients were
prescribed higher doses than are now recommended In these reports irreversible retinal
damage (bull's eye retinopathy) involving blurred vision, accomodation problems, scotoma
or nigth blindness and loss of central vision have been reported Retinal damage is not
related to duration of therapy or to total cumulative dose, but rather to daily dose of the
drug. Although severe toxicity is rare, baseline and 6 monthly eye examinations, including
funduscopy and visual field charting, are recommended ' , "'. However simple testing of
visual activity combined with testing of colour vision is as sensitive in early detection of
occular toxicity
Daily clinical practice
Dosage limits of 6 mg/kg/day for hydroxy chloroquine and 4 mg/kg/day lor chloroquine are
recommended This drug should only be used in patients under the age of 65 and with a
normal liverfunction Increases or decreases in dosing should be instituted, when the body
weigth is outside the range of 60-70 kg '" Patients should be instructed to report any visual
symptoms as soon as possible Complete blood counts and urinanalysis should be
performed at the same intervals as the ophthalmological examinations.The drug should be
used with caution in patients with renal disease or epilepsy. Use of antimalarials in
pregnancy should be avoided '"

Cyclosporin
History
Cyclosporin has first been used in the management of rejection in solid organ
transplantation. Its immunosuppressive properties were discovered in 1972 by Borei. At
that time several studies started in patients undergoing renal transplantation Shortly
thereafter Cyclosporin was introduced in the treatment of several autoimmune diseases,
including psoriasis and inflammatory bowel disease '"" In 1979 Hermann and Muller
introduced Cyclosporin in the treatment of RA J". Since then several studies confirmed the
efficacy of Cyclosprin in the treatment of RA 2| -J
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Pharmacology
The Cyclosporins, a family of 9 distinct polypeptides (termed A to I), each composed of 11
amino acid residues, have been isolated from mycelia of two fungi, Cyclocarpon leuciclum
and Trichoderma polysporum These fungi were found in search for newer antimicrobial
l
,
agents in Norway. Only Cyclosporin A (Cyclosporin) is immunologically active ''Cyclosporin, lipophilic by nature, is efficiently absorbed in the gastrointestinal tract and
metabolised by the liver cytochrome iMSO-dependcnt mixed function oxidase system and
eliminated in the bile So the metabolism of Ciclosporin may be affected by enzyme
inhibitors and inducers.The elimination half-life is about 15 hours in RA patients. Only 6%
is eliminated through the urine -'. Recently a microemulsion-based formulation of
Cyclosporin has been developed, which possesses more predictable and improved
absorption with a consequent increased peak concentration and systemic bioavailability -1
This finding leads to an improved efficacy and short term safety profile.
Mechanism of action
Cyclosporin forms a complex with specific intracellular proteins known as cyclophillins
This cyclosporin/cyclophillin complex binds to calcineurin, thereby inhibiting its
intracellular phosphatase activity -"
As a result, there is inhibition of 11-2 production, which suppresses T-cell activation Also
release from macrophages of II-1, 11-3, 11-4, granulocyte-macrophage colony-stimulating
factor, tumor necrosis factor-alpha and interferon-gamma is inhibited. As Cyclosporin also
inhibits the expression of the CD4() ligand, needed for proliferation and differentiation of Β
cells, after which calcineurin activity is inhibited. In conclusion (Cyclosporin inhibits T-cell
initiation of humoral immunity -'-"
Therapeutic efficacy
Most studies investigating the efficacy of Cyclosporin have been performed in RA patients
refractory to other DMARDs. At the moment only a small number prospective randomised
doubleblind clinical trials on the efficacy of Cyclosporin, at doses of 2,5 to 5 mg/kg per day,
have been reported. Improvements in several clinical parameters and 40% improvements in
J
CRP were noted compared with placebo ~. Clinical benefit was evident after 3 to 6 months
No effect of Cyclosporin on ESR has been reported in almost all studies evaluating the
efficacy of Cyclosporin No long-term comparative trials have been performed to compare
the efficacy of (Cyclosporin with that of methotrexate and azathioprine. In comparative
trials in which (Cyclosporin was compared with d-penicillamine (2 years) and azathioprine
(6 months), comparable efficacy, but a higher number of adverse events for Cyclosporin
treated patients was reported 2 " J " Retardation of radiological progression in patients with
active RA has been found in a controlled clinical trial in which patients were treated with
(Cyclosporin or placebo "'. However another study showed no difference between
Cyclosporin and parenteral gold "'.There has only been one study combining (Cyclosporin
with another DMARD, methotrexate in particular This combination appeared to be a
promising option as clinical improvements without a substantial increase in adverse events
were found l l
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Toxicity
The most important side effects leading to discontinuation of Cyclosporin treatment
include gastrointestinal intolerance and renal dysfunction This renal toxicity is predictable
and dose dependent but urinary protein and 24h creatinine are recommended at start of
Cyclosporin treatment. When during the treatment the creatinine levels are persistently
increased up to 30% of pretreatment levels, the dose should be reduced Initial concern that
Cyclosporin treatment is associated with an increased incidence of malignancies has been
proven unfounded. Another common, but less serious, side effect is hypertension, which is
usually reversible by stopping the treatment or reducing the dose Other frequently
occuring side effects include parasthesiae, hyperthrichosis, headaches and gingival
hyperplasia <J There is concern with regard to occurence of slowly progressive renal
fibrosis, which has been convincingly documented in patients with psoriasis "
Daily clinical practice
The starting dosage for CyA should be 2,5 mg/kg daily to 3,5 mg/kg daily as a twice daily
regimen, but in daily clinical practice, the starting dose is often lower, 1-2 mg/kg daily. After
4-8 weeks the dose can be increased by increments of 0,5 to 1,0 mg/kg daily up to a
maximum of 5 mg/kg daily, at monthly or bimonthly intervals. Clinical response migth be
expected after 8 to 12 weeks CyA should be stopped as no, or only partially clinical
response is achieved after 3 months, at maximal dosing of the drug. A complete blood
count and livertunction tests should be performed at baseline and periodically thereafter
The blood pressure and serum creatinine should be measured at baseline and biweekly for
at least 3 months and monthly thereafter if at stable dose. When creatinine increases to 30%
above the baseline value, the dose has to be reduced. If the creatinine remains elevated the
drug has to be discontinued. The drug has to be used with caution in patients with: age
above 65 years, controlled hypertension, use of drugs known with cyclosporin interactions,
use of NSAIDs, previous or concurrent use of alkylating agents, premalignant conditions,
active infections and pregnancy or breastfeeding. The drug is contraindicatcd in patients
with known renal dysfunction, uncontrolled hypertension, current or past malignancy
except for basal cellcarcinoma, leukopenia or thrombocytopenia, abnormal liver enzymes
defined as twice baseline values or patients with an immunodeficiency disorder *'.

Goldsalts
History
At the end of last century the antimicrobial activity of goldsalts in vitro was demonstrated
however in patients with tuberculosis treatment with intramuscular administered goldsalts
appeared not to be succesfull.As it was thought at that time that RA and tuberculosis had
some similarities goldsalts were subsequently succesfully tried in the patients with RA Most
studies with goldsalts have been performed in the seventies and eighties due to the
introduction of an oral gold compound, auranofine, as at that time the intramuscular gold
salts were viewed as the 'golden standard' disease modifying agent. Although gold salts are
not longer considered as the first choice in the treatment of RA since the introduction of
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sulfasalazine and methotrexate, they still have a place in the treatment of RA. The orally
administered goldcompound, auranofin, has a different efficacy and toxicity profile than the
parenteral goldcompounds and will be dealt with separately.

Parenteral g o l d c o m p o u n d s
Mechanism of action
Many effects of goldcompounds on cellular and humoral immuneresponses have been
demonstrated. However the exact mechanism of action is still unknown Worldwide
different goldcompounds are being used The two most frequently used are sodium
aurothiomalate and aurothioglucose. Both are water-soluble and administered
intramuscularly, sodium aurothiomalate is an aqueous solution while aurothioglucose is an
oily suspension Other preparations used intramuscularly include sodium aurothiopropanol
sulfonate, aurothiopolypeptide and sodium aurothiosulfate
Therapeutic efficacy
The efficacy of the parenteral goldcompounds has been clearly demonstrated in many
controlled clinical trials In addition to effects on clinical and laboratory features of
rheumatoid arthritis, which are usually observed after a period of 8 - 12 weeks, it has been
shown that treatment with parenteral goldcompounds improves functional status and may
slow down radiographic progression.Treatment with parenteral goldcompounds resulted in
similar efficacy percentages as treatment with sulfasalazine, d-Penicillamine, azathioprine
(2,5 mg/kg/day), cyclophosphamide (1,5 mg/kg/day) or methotrexate (15 mg/weekly).
However the withdrawal rate due to adverse reactions during goldtreatment is significantly
higher than during treatment with most other second-line agents ^ Futhermore a
randomi7ed 18 month open trial showed equivalence with cyclosporin A "'
In a recent study it was investigated whether the effect of intramuscularly goldsalts on
functional status (Health Assessment Questionnaire, HAQ) was dependent on disease
duration "' Significant reductions in disease activity variables were seen in all disease
duration groups although the HAQ only improved in the patient population with a diseaseduration below 2 years
In an another study the efficacy and safety of intramuscular goldcompounds was compared
with methotrexate in 174 patients with a rather early erosive, rheumatoid arthritis '"
Patients were treated with weekly doses of either 50 mg aurothiomalate or 15 mg
methotrexate A significant response (more than 50 % improvement in swollen and tender
joints and erythrocyte sedimentation rate) was observed more frequently in the
methotrexate treated patients than in the gold treated patients (76 % versus 68%) while a
complete remission was more frequently observed in the gold treated patients (24 % versus
11%) As expected significanti} more gold treated patients were withdrawn due to adverse
reactions (6/87 versus 32/8^). However as has been observed earlier those patients who
were withdrawn due to ad\erse reactions on the goldcompound. experienced a marked
improvement or even a clinical remission which sustained for months after stopping the
treatent which is never the case in methotrexate withdrawals.
For mam years it was not clear whether or not patients who were treated for the second
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time with a parenteral goldcompound did experience the same response as during the first
course. In a study in which the data from 45 patients who had received more than one gold
course were reviewed it was shown that more than 95 % of the patients who responded to
the first course also responded to the second course '" The patients who had to discontinue
the first course due to adverse reactions also developed an adverse reaction to the second
course in 65% of the cases. Patients who did not respond to the first course also did not
respond to the second one.
Toxicity
Sodium aurothiomalate is a acqueous goldsalt which is rapidly absorbed form the injection
site in contrast to the lipid aurothioglucosc which is more slowly absorbed The adverse
reactions tor both goldcompound.s are similar with one exception:'nitritoid'cardiovascular
reactions like flushing, hypotension, tachycardia and palpitations are unic|ue to sodium
aurothiomalate probably due to the rapid absorption from the injection site.
Treatment with gold salts is characterized by a high number of adverse reactions, the
incidence varying from 25-40% Especially mucocutaneous reactions are frequently
observed followed by proteinuria and hematological adverse reactions like leukopenia and
thrombocytopenia; aplastic anemia is rarely observed.
Some ot the adverse reactions are at least partly dose dependent while others are fully
idiosyncratic of nature.The dropout rate due to adverse reactions is 20-30%
Daily clinical practice
Although several different dosing regimes are in use most frequently one starts with a
weekly dose of 50 mg tor a period of 20 weeks. In case of a response increasing the dosing
interval can gradually taper the dose If no response is observed after 20 weeks the dose
can be increased up to 100 mg for a period of 6 - 8 weeks. Complete blood counts,
urinalysis, renal and liver function tests and chest x-ray should be performed before starting
treatment. During the first 8 weeks complete blood counts, liver functiuon tests and
urinalysis should be performed every week, thereafter every second injection. In case ot a
mild adverse reaction it has to be decided to lower the dose or to temporarily withdraw the
gold treatment until the adverse reaction has disappeared

Oral g o l d
M e c h a n i s m o f action
The orally absorbable gold compound, auranofine is a lipid-soluble trielhylphosphine
monomeric gold compound. About 25 % of auranofin is absorbed from the gastrointestinal
tract, the blood levels of gold are '/• to '/<· of those achieved with the parenteral administered
gold compounds Auranofin, more effective than the parenteral goldcompound.s in models
of acute inflammation, is a potent inhibitor of lysosomal en/yme release and superoxide
production Like the parenteral goldcompounds it affects cellular and humoral immune
reactions
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Therapeutic efficacy
Auranofin has a slow onset of response, first results on inflammatory symptoms are seen
after 4 to 6 months, the plateau is being reached after 6 months. Auranofin is less effective
than aurothioglucose and aurothiomalate but better tolerated. Auranofin was less effective
than most of the other second-line agentsbut also less toxic except for hydroxychloroquine
39. However early therapy with auranofin has found to retard radiographic progression
after 2 and 5 years ^
A recent publication reported 5 years follow-up data of a randomized study in which
sulfasalazine was compared to auranofin "' Significantly more patients were still on
sulfasalazine after 5 years follow-up. In this study it was also shown that those patients who
did not respond to or had adverse reactions to previous parenteral goldtreatment had the
most unfavourable results, only 4 % of those patients were still on auranofin after 5 years.

Toxicity
The nature of the adverse reactions with auranofin appears to be similar to that with
parenteral goldcompounds, but generally they are less severe with auranofin. Adverse
reactions affecting the lower gastrointestinal tract (loose stools and diarrhea) are the most
common problems. Most adverse reactions occur during the first months ot treatment, in
less than 10 % of the patients this is reason to discontinue the treatment.
Daily clinical practice
Auranofin is effective in doses of 6-9 mg daily, the usual starting dose is 6 mg which in case
ot inelficacy can be increased upto 9 mg. Complete blood counts, urinalysis, renal and liver
hinction tests should be performed before starting treatment. During the first 12 weeks
complete blood counts, liver function tests and urinalysis should be performed biweekly,
thereafter every month In the event of occurring adverse reactions it will depend on the
seventy whether one should only lower the dose or withdraw the treatment temporarily or
definitely

I m m u n o s u p p r e s s i v e agents
The two presently most frequently used immunosuppressive, 'anticancer' agents
cyclophosphamide and azathioprine were introduced in the treatment of RA in the 1960s.
Their efficacy in the treatmenl of RA has been clearly demonstrated in many studies
However, especially for cyclophosphamide the indications for use in RA has become
restricted due to the severe adverse reactions.

Cyclophosphamide
Cyclophosphamide has been thought to be the most effective antirheumatic drug in the
treatment of RA. Unfortunately it is also the most toxic agent with potential severe adverse
reactions like bone marrow suppression, infections, gonadal failure, haemorrhagic cystitis.
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alopecia and the risk of developing secondary malignancies, especially of the skin and
bladder cancer " Cyclophosphamide and its metabolites are mainly excreted by the kidney.
Ingestions of large amounts of fluids and administration of cyclophosphamide in a single
morning dose can reduce Ilacmorrhagic cystitis results from contact of the bladder with
the metabolite and its occurrence.
Cyclophosphamide is usually given as a daily oral dose (1,5 upto 2 mg/kg), it is not clear
whether intermittent intravenous pulse treatment dose ( 5 - 1 0 mg/kg weekly or 500 - 1000
monthly) is of any benefit in RA. It is mostly indicated in patients with severe extra-articular
vasculitic complications.

Azathioprine
Azathioprine in a maximum dose of 150 mg appeared to be less effective in the treatment
of RA than methotrexate in a maximum dose of 15 weekly both with respect of signs and
symptoms as well as radiographic damage '-' "
Azathioprine is usually given in an oral dose of 100 - 150 mg/daily (1,25-3 mg/kg) although
also schemes in which 300 mg azathioprine given on alternative days might be useful. It
has been suggested that an intravenous loading dose of 40 mg/kg could speed up onset of
clinical response which is usually in excess of 8 weeks ".
As with cyclophosphamide dose related bone marrow suppression is the most frequent
adverse reaction of azathioprine. Next to this gastrointestinal intolerance (nausea, vomiting
and diarrhea), susceptibility to infections, alopecia and liverfunctiontest abnormalities can
be observed In contrast with cyclophosphamide treatment with azathioprine is not clearly
associated with an increased risk of malignancies.

Leflunomide
Mechanism of action
Leflunomide is a novel isoxazole drug with immunosuppresive and antiproliferative
properties. Leflunomide causes cell arrest of autoimmune Ivmphocytes at doses that are not
associated with leukopenia, thrombocytopenia or the occurrence of opportunistic
infections. Two mechanisms of action have been proposed: inhibition of the enzyme
dihydroorotate dehydrogenase, a critical step for uridine monophosphate production and
inhibition of tyrosine kinases '^ Leflunomide is rapidly metabolized to its active form which
has a plasma half-life of 15 days By oral administration of cholestyramine 8 g three times
daily it is possible to lower the plasma half-life to 1-2 days.
Therapeutic efficacy
A multicenter phase II placebo controlled study evaluating 5, 10 and 25 mg daily showed
that the 10 and 25 mg group were significantly superior compared to placebo being the
highest dose the most effective one "' In two recently presented 12 months placebo
controlled studies leflunomide ( 20 mg daily after a loading dose) was compared to
respectively methotrexate ( maximum dose 15 mg weekly) and sulfasalazine ( 2000 mg
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daily) '" " Lefliinomide was statistically superior to placebo and as efficacious as the
comparators The onset of response was significantly earlier with lefliinomide compared to
methotrexate Already after 4 weeks a significant response was observed in the lefliinomide
patients Radiographic analysis showed retardation in radiographic progression in the
lefliinomide patients after 12 months compared to the placebo treated pateints

Toxicity
Not onl) the efficacy of lefliinomide but also the adverse reactions are dose related In
decreasing order the most frequently reported adverse reactions are gastrointestinal
symptoms (anorexia, diarrhea nausea and gastritis) elevated liverfunction tests,
rash/allergic reactions weight loss hypertension and reversibel alopecia The frequency of
adverse reactions during lefliinomide treatment in the studies was not different from those
during sulfasalazine or methotrexate ' '"

Methotrexate
History
Methotrexate was introduced in the treatment of childhood leukaemia in 1947 ' hour years
thereafter the drug was reported to have a favourable therapeutic effect in patients with
psoriasis psoriatic arthritis and rheumatoid arthritis However methotrexate became a
standard therapy for the treatment of rheumatoid arthritis only during the 80ies and was
approved by the Food and Drug Administration in 1988 for the treatment of RA ' " Since
then a number of clinical trials have shown the efficacy of methotrexate and at present it
is considered as one of the most effective drugs with best drug survival in comparison with
other DMARDs
Pharmacology
Methotrexate (MIX 4 amino 4 deoxy NH) methyIpteroy[glutamic acid) is a folic acid
analogue " " Methotrexate is administered weekly either orally or by parenteral injection
The bioavailability is about 70 80% when administered orally , ' " Serum peak
concentrations occur in about 2 hours by oral administration MTX levels remain detectable
for a short period of time in the serum and are no good indication for clinical efficacy SO
MTX enters the cells by actice transport and is thereafter converted into its polyglutamate
form I his process of polyglutamination is crucial for the cellular retention of MTX and its
effectiveness ' MTX and its metabolites are predominantly excreted in the kidney by
glomerular filtration and tubular excretion " MTX and its principal 7 hydroxy metabolite
are only for a small part eliminated by the biliary tract (8-25%) ,H
Mechanism of action
As seen in most DMARDs the precise mechanism of action is unknown MTX inhibits
dihydrofolate reductase an enyym essential in the synthesis of both DNA and RNA ",i"'<
Therefore the inhibition of this enzym can have an effect on nucleotid synthesis which
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might explain its immune-modulating properties However most data currently available
suggest a mechanism of action at the level of the non-specific efferent arc of the immunoinflammatory process rather than on Τ cells ^ ""*-. Other studies focus on the homocysteinemethionine-polyamine pathways and on purine metabolism '''. The anti-inflammatory
properties of MTX mainly act by promoting the release of adenosine which engages A2
receptors on inflammatory cells, influencing cytokine-pathways and the toxicity of Or
, M< S
metabolites " ' .
T h e r a p e u t i c efficacy
The last decade a number of studies have demonstrated the efficacy of treatment with MTX,
on both the short-term as the long-term basis 'J'1"'''' More than 50% of patients taking MTX
continue the drug beyond three years, longer than any other DMARD. It has been reported
to reduce the slope of radiographic damage in patients with active erosive RA """*. Studies
comparing efficacy and safety of MTX and gold salts showed a marked clinical
improvement in a great number of patients, with a significantly better tolerability for MTX
' ·'''">'". Other comparative studies showed greater efficacy and less toxicity for MTX, in
comparison with auranofin and azathoprine , "" , Other long term prospective trial showed
sustained clinical response and improvement in the Westergren ESR and functional
assessment scores with an acceptable toxicity profile "-Λ In two metaanalyses MTX
appeared to be most effective and less toxic DMARD, with the best drug survival rate of all
DMARDs " w .

Toxicity
Side effects are quite common and lead in about 30% of the patients to discontinuation of
MTX treatment within one year of therapy start "" (iastrointestinal side effects are the most
common, varying from nausea, diarrhea and anorexia to stomatitis and elevation of
transammasen Most of these side effects are mild, can be treated conservatively, and
disappear after drug discontinuation ''''- Whether these side effects are dose dependent
remains unclear. Other less frequent occurring side effects include pneumonitis, hair loss,
progression ot subcutaneous nodules and dermatitis ''.Although the risk of side effects has
been reported to be sligthly higher in the first six months of treatment, permanent
monitoring is defenitely necessary as the risk for all kinds of side effects is continuously
during MTX treatment "-'. In present treatment strategies, including combination therap\
with folic or folinic acid, are performed to decrease MTX discontinuation due to toxicity "
Daily clinical practice
Initially MTX was prescribed in weekly doses of 5 mg, but the weekly dose has increased
since then showing a dose-response relationship. Nowadays the mean start dose is 10 to 15
mg weekly, increased to maximum doses ot 25 to 30 mg weekly "* Complete blood counts
are recommended biweekly during the first 3 months, and bimonthly thereafter '·\The ACR
guidelines recommend liver biopsy in patients with persistent liver function blood test
abnormalities during treatment or after drug discontinuation '". MTX induced pneumonitis
is an uncommon, but severe complication of MTX treatment Patients suspect for MTX
pneumonitis should discontinue MTX treatment, and should have comprehensive
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diagnostic procedures to exclude infection (including BAL analysis), empirical anti
microbial treatment and eventually intravenous corticosteroids until clinical and
radiological improvement appear '"' The drug should be used with caution in patients with
pre-existing pulmonary disease

Penicillamine
History
Penicillamine has been used in the treatment of RA and systemic sclerosis tor more than 30
years. During this period, a number of placebo-controlled studies have been documenting
the clincal efficacy of penicillamine in the treatment of RA "'.Whereas the mechanism of
action of penicillamine is easily understood in the treatment of Wilson's disease, heavymetal poisoning and cystinuna the mechanism of action of penicillamine as a DMARD in
the treatment of RA remains unclear "' As serious side eflccts have been reported in several
studies, the beneficial effect has to be balanced against these side effects. Nevertheless
penicillamine remains a therapeutic option in the treatment of RA.
Pharmacology
Penicillamine can be obtained by hydrolytic degradation of penicillin or can be chemically
synthesized. Penicillamine exists of an D and L enantiomer, of which the D enantiomer is
clinically used because of the greater toxicity of the L enantiomer. The bioavailability is 5070% after gastrointestinal absorption, but can be reduced by concurrent food, antacids and
oral iron preparations Peak plasma concentrations of D-penicillamine (penicillamine)
occur between 1,5 and 4 hours following oral dosage, and can be raised to 4-6 days in
patients on long term therapy. Penicillamine is rapidly cleared through oxidation to form
disulfides with plasma proteins with reactive sulphydryl groups, like albumin, IIantitrypsin, IgA, L-cysteine, homocysteine and itself resulting in penicillamine disulfide.The
disulfides are mainly excreted in urine, and only partly in the faeces "'"" Mixed disulfides
with penicillamine e.g on cell surfaces are probably involved in the biologic effect in RA.
Mechanism of action
The mode of action remains, like most other DMARDs, unclear It seems likely that the thiol
group on penicillamine and oxidative reactions involved in the metabolism of penicillamine
are responsible for the disease modifying effect "' Also the modulation of the immune
system via sulfhydryl exchange reactions in various cells has been proposed as an
important mode of action "'' Penicillamine has a more inhibitory effect on T-helper cellmediated B-cell expansion and activation than on direct action on Β cells. By impairing
pannus formation, by fibroblast proliferation, penicillamine has been proposed to act as an
inflammatory agent. This mechanism of action occurs due to H20_, production in the
presence of copper Penicillamine has also been reported to reduce tissue damage by
inhibiting the granular enzyme myeloperoxidase "H.
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Therapeutic efficacy
The therapeutic efficacy of penicillamine has been proven in a number placebo-controlled
trails, whereas there are only a few studies comparing penicillamine with other DMARDs ""
Not only clinical improvements, but also reductions in erythrocyte sedimentation rates
(ESR), and improvements in RF, immunoglobulins, hemoglobin and circulating immune
complexes have been reported in placebo-controlled trails "'. However it can take 3-6
months before full clinical response is apparent. No significant differences in efficacy
between doses of 600 and 1200 mg/day were found. Lower doses have not been found to
be effective Comparative trials, with sulfasalazine, antimalarials, azathioprine and i.m. gold,
have not reported better response rates for penicillamine "\ There are few long-term
efficacy data for penicillamine, but discontinuation of the drug due to lack of efficacy or
side-effects has been frequently reported "\ After 5 years only 20% ot the patients remained
on penicillamine treatment, but intermittent treatment may sustain response in the longer
term "'.

Toxicity
Discontinuation of penicillamine therapy due to drug toxicity is seen in up to 50% of the
patients. Most of these patients experience an adverse drug reaction during the first 6
months of treatment One of the most important side effect leading to discontinuation of
penicillamine treatment is mucocutaneous reactions, including mouth ulcers, urticarial and
pruritic skin rashes "" Proteinuria, immune complex-mediated glomerulonephritis in
particular, is the most important renal complication, resolving in most patients after drug
discontinuation Gastrointestinal side effects include dysgeusia and nausea. Pancytopenia is
the most common cause of death related to penicillamine Other less serious
haematological side effects, include thrombocytopenia and leukopenia. Despite the
immunomodulatory effect of penicillamine, a number of autoimmune diseases like
myasthenia gravis, polymyositis, Goodpasture's syndrome, SLE and phemphigus may occur
"'' These diseases resolve after discontinuation of penicillamine treatment Another very rare
side effect is mammary hyperplasia, after which penicillamine treatment has to be cessated
immediately
Daily clinical practice
Penicillamine is administered in a nonenteric-coated form and should be taken without
meals ( 1 hour before) antacids and iron tablets To avoid toxicity, the starting dose is 125 mg
daily, whereafter dosing increments of 125 mg daily at 4-8 weeks intervals are added until
response is satisfactory or a daily dose of 750 mg daily is achieved Even closes schedules up
to 1000-1500 mg daily have been reported, but the risk of toxicit} is then substantialh
increased. It can take up to 6 months before full clinical response may be apparent.
Complete blood counts and urinanalysis should be monitored biweekly until a stable doses
is achieved, thereafter monitoring can be reduced to every four weeks Patients should be
instructed to report symptoms which migth indicate myelosuppression (edema, rash,
bleeding, abnormal bruising, fever and mouth ulceration), after which (he drug has lo be
cessated immediately The drug should be used with caution in patients with hepatic or
renal failure. No special other precautions are required in the elderly
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Sulfasalazine
History
Sulfasalazine has been developed and used in the treatment of rheumatoid arthritis during
the 1940s In that time rheumatoid arthritis was thought to have an infective etiology and
therefore an anti-inflammatory agent (5-aminosalicylic acid) and an antibiotic
(sulphapyridine) which resulted in the development of sulfasalazine "" After encouraging
results in the first decade, the drug fell out of favour due to conclusions based on a badly
designed controlled study on one hand, and the spectacular results of corticosteroids in the
treatment of rheumatoid arthritis on the other In the late 1970s, after a period in which
sulfasalazine was mainly used to the treatment of inflammatory7 bowel diseases, the drug
was rediscovered for the treatment of rheumatoid arthritis by McConkcy et al. "'. In the last
decades the second-line effect has been established in several placebo-controlled trials and
randomized controlled studies ' ' w .
Pharmacology
Sulfasalazine consists of 5-aminosalicylic acid and sulfapyridine linked by a diazo bond As
sulfasalazine is quite insoluble, the drug is poorly absorbed (10-20%).The drug is split into
sulfapyridine and 5-aminosalicylic acid by bacterial azoreductases in the large intestine 80.
About 30% of 5-aminosalicylic acid (5-ASA) is excreted in the urine following acetylation,
whereas 50% is excreted unchanged in faeces. Sulfapyridine, of which blood levels appear
3-6 hours postdosing, undergoes acetylation in the liver to acetylsulfapyridinc,
hydroxylation to 5-hydroxysulfapyridine and subsequent glucuronidation of these
metabolites Both acetylsulfapyridinc and 5-hydroxysulfapyridine are excreted in the urine,
either unchanged or after glucuronidation As the rate of hepatic acetylation and oxidation
is genetically determined, differences in rates of metabolism and plasma concentrations of
sulfapyridine occur "' "-'.
Mechanism of action
The mechanism of action of sulfasalazine is still unknown, but most evidence favours the
sulfapyridine rather than 5-ASA as the active moiety (also in producing side effects),
whereas the therapeutic action of the .30% of sulfasalazine that is absorbed unaltered
cannot be excludud as well "'.The sulfapyridine moiety seems to have immunomodulatory
effects influencing prostaglandin synthesis, superoxide scavening, lymphocyte function,
polymorphonuclear leukocyte Chemotaxis, inhibition of folate-dependent enzymes and
synovial neovascularization. In inflammatory bowel diseases however, it has been shown
that 5-amino salicylate acid is the active moiety """-'. It is of interest that sulfasalazine is a
potent and specific inhibitor of nuclear factor kappa Β "'
Therapeutic efficacy
Many randomized placebo-controlled trials and noncomparative studies have demonstrated
the efficacy of sulfasalazine in the treatment of RA ". Significant improvements in
erythrocyte sedimentation rates (ESR), Ritchie articular index (RAI),number of swollen
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joints, grip strength and duration of early morning stiffness have been reported in double
blind placebo-controlled trails of sulfasalazine 2,0 to 3,0g daily in patients with RA In a
comparative clinical trial, in which sulfasalazine was compared with hydroxychloroquine
significant reduced radiological progression was already observed within one year of
Bl
treatment, still sustaining after 3 years of follow up . Large meta-analysis of patients
completing DMARD therapy in clinical trials demonstrated little difference in efficacy of
sulfasalazine, methotrexate, parental and intramuscular gold, and d-pcnicillaminc " Only therate of onset of action has been reported to be more rapid in sulfasalazine than in other
DMARDs trearted patients. Better drug survival rates have been found tor sulfasalazine in
comparison with aurothioglucose and hydroxychloroquine ""'\ Clinical benefit was evident
after ί to 8 weeks of sulfasalazine treatment in some studies, before the comperator
DMARD showed effect """".
Combination therapy of methotrexate and sulfasalazine in patients who responded
inadequately to sulfasalazine alone showed significant clinical improvements in a 24-week
randomised nonblinded study "".Combination therapy of sulfasalazine with d-penicillamine,
parental gold or azathioprine has also been successful in several clinical studies, but was
generally less tolerated than monotherapy "''"
Toxicity
The adverse reaction profile of sulfasalazine is extensively known since it has been used in
the treatment of inflammatory bowel diseases for more than 40 years Gastrointestinal and
central nervous system reactions are the most frequently reported adverse reactions '" Up
to half of the patients may suffer from these reactions at some time Nausea, vomiting,
anorexia, dyspepsia, headache and dizziness are the most common side effects '".The
gastrointestinal side effects in particular, are dose related and probably also relate to
sulphapyridine level and acen latorship Dose reduction with or without interruption of the
medication for a couple of days is often effective in reducing these adverse effects "- The
majority of these side effects occur in the first 2-3 months of treatment and are less likeh
if dosage is increased gradually or when enteric coated tablets are used "" Most of these
effects even disappear spontaneously after withdrawal of sulfasalazine. As most side effects
occur early in the treatment biweekly monitoring of full blood counts and liver function
tests during the first three months and once every 4-12 weeks thereafter have been
recommended. Other less frequent adverse reactions include: skin rash, leukopenia and
mild haemolysis, hepatitis, eosinophilic pneumonia, agranulocytosis and hypogammaglobulinaemia The most severe haematological adverse reaction, agranulocytosis, is most
likely to occur in the first 6 months of treatment It is reversibel in most cases after dose
cessation or reduction ""
No teratogenic effect or perinatal morbidity or mortality in the progeny of male or female
patients taking sulfasalazine at conception or during pregnancy have been reported, but the
use of this drug should be avoided in these circumstances, it possible Also fertility is
regularly reduced and occurs in male patients treated with sulfasalazine due to a reversible
effect on sperm motility and absolute sperm count "'
Withdrawal rates for adverse reactions in sulfasalazine recipients van ed from 10% to 36%.
in large comparative studies " "' No differences in withdrawals due to adverse reactions
have been reported between sulfasalazine, auranofin and d-penicillamine ""
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Daily clinical practice
Sulfasalazine is administered orally as enteric coated tablets in the treatment of RA. Patients
usually start with 0,5 g daily, whereafter the daily dose may be incremented by 0,5 g at 4day intervals The usual maintenance dose is 2,0 to 3,0 g daily given in two divided doses.
Complete blood counts and liver function tests should be performed before starting
treatment and at least every 4 weeks during the first 6 months ot treatment and every 3
months thereafter. As there is always a possibility of serious haematologic side effects
patients should be instructed to learn to recognise clinical signs such as rash, fever or
significant malaise.
As the drug is extensively metabolised by the liver and excreted by the kidney, it should be
used with caution in patients with hepatic or renal disease. By incrementing the dose at 4day intervals gastrointestinal side effects are usually avoided In patients with an ileostomy
the drug is contra-indicated '-.
Conclusion
In the last decade an increasing number of DMARDs have become available which has
influenced the pharmacotherapeutic management ot RA. The old pyramid approach has
been abandonned definitely and is being replaced by a more agressive treatment early in
the disease course with effective fast acting DMARDs '". Due to new insights (change in
dosages or route of administration, different ways of combining therapies etc) and the
development of new promising therapies the current pharmacotherapeutic approach
changes all the time. It is therctore not possible to present a fixed treatment outline. In
general one should try to suppress the disease activity rapidly and as completely as possible
with the least toxic agent(s).
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M a n a g e m e n t o f therapy-resistant r h e u m a t o i d arthritis
Abstract
The last two decades newly introduced therapeutic strategies have resulted in satisfactory
modification of the disease course in the majority of the patients with rheumatoid arthritis
(RA). Nevertheless, a definite number of RA patients remain therapy-resistant, and for this
group more aggressive treatment may be required for preventing permanent disability and
progressive joint damage necessitating surgical procedures Therefore management of
therapy-resistant RA is one of the major challenges in modern rheumatology. RA patients
who have not responded to conventional DMARD therapy are defined as refractory RA
patients However a uniform description or definition for "refractory" RA does not appear
to be available. In this article we will deal with and discuss the term "refractory RA", based
on a MEDLINE database search using this term, currently available therapeutic options, data
on therapy-resistant RA patients from an inception cohort of RA patients attending the
Nijmegen University Hospital, management of extra-articular manifestations and future
management strategies.
Key w o r d s : Rheumatoid arthritis, refractory, treatment, extra-articular maniiestations

Practical m a n a g e m e n t o f
evidence and e x p e r i e n c e

difficult

clinical s i t u a t i o n s b a s e d o n

available

Refractory r h e u m a t o i d arthritis: Urgent n e e d for a validated d e f i n i t i o n !
The term "refractory" RA is commonly used to indicate treatment resistant RA However
standard textbooks do not provide a concise description of the term "refractory".Therefore
we studied in the MEDLINE database from February 1992 to October 1998 using the MeSH
headings: "arthritis", "rheumatoid" and "refractory". A total of 137 articles were found, but
only full length articles in the English language were included in the analysis Not included
were case reports, editorials, observational and non-randomized studies. In this way 40
studies were found using the term "refractory". One author (EJK) screened all articles. Data
extracted of these studies included baseline patient characteristics (number of patients,
number of previous used drugs, disease duration, disease activity at inclusion), study-design,
previous drug treatment, and study medication Surprisingly, the characterisation of these
refractory patients was widely different between these studies Most of these studies were
clinical trials. A great difference occured in the number of DMARDs used before inclusion
of the patients The minimal number of used DMARDs before study entry, ranged from one
to more than five; in most studies patients had been used at least 3 or ί DMARDs In the
majority of the studies patients had to have been treated with "conventional DMARDs ', but
data on dosage regimens and treatment duration were trequently not mentioned With
regard to previous drug treatment, methotrexate appeared to be the most commonly
prescribed DMARD
Differences between these studies were not only noticed in terms of minimal number ol
used DMARDs, but also in terms of disease duration and disease activin As can be seen from
table I, disease duration data indicated that most patients had long-lasting disease, which
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correlates with the high mean number of used DMARDs (4-5). Disease activity entry criteria
were used in almost all studies, but differed both in type and degree In 75% of the studies
inclusion criteria were defined as follows. At least 6 tender joints, 6 swollen joints, morning
stiffness of 45 minutes and an ESR (erythrocyte sedimentation rate) of at least 28 mm/hour
In addition in 2 studies the term rctractory was also used to indicate mono-articular active
disease (one active joint in the presence of otherwise well-controlled disease).
Analysing the 40 therapeutic studies using the term "refractory ", it can be concluded that
this term is not well defined at the moment, as these studies differ widely in terms of
definitions of previous treatment, disease duration and disease activity. Most studies, in
particular clinical trials, have used the term "refractory" for inclusion of patients As
therapeutic response depends on definition or composition of the selected group of
patients, the different studies are hardly comparable, because of the different definitions
For instance, response in long-standing disease is only achieved when real active disease is
present at the time these patients are included in clinical trials. Long-standing disease may
also respond differently from early disease, however data confirming this are currently not
available.
For the sake of comparison of these clinical trials, EIIIAR' and ACR- core set variables
should be used. For further characterisation of the term "refractory" RA, specific disease
characteristics should be used. As can be concluded from table I, these characteristics
should minimali)' include disease duration and activity, and treatment characteristics like
number of previous DMARDs, dosage and treatment duration. In the future current
management strategies will probably be further refined, so the definition of "refractory" will
much likely be changed.
In conclusion, it has become apparent that there is an urgent need for an exact definition
of term "refractory", in which a minimal set of disease characteristics are included.
"Refractory" RA i n an i n c e p t i o n c o h o r t o f r e c e n t l y d i a g n o s e d RA patients
As there is no generally accepted definition of the term refractory, we tried to characterise
this term in an inception cohort of RA patients with recently diagnosed RA (symptoms < 1
year at study-entry) Characterisation of this term was primarily based on 40 recent studies
using this term ' '2. Starting in 1985, all consecutive patients attending the Nijmegen
University Hospital with recent onset RA (< 1 year) according to the American College of
Rheumatology criteria (ACR, 1987) were asked to participate in a long-term prospective
study Up to the end of 1997, 350 patients, who had not previously received second-line
antirheumatic drugs, entered the study.
Since 1985 all patients have been followed up in a standardised way. The patients were
treated by different rheumatologists, and were seen every three months by specially trained
research nurses Quantitative clinical and laboratory data were collected, and the use of
DMARDs and NSAIDs was recorded as to starting date, dose, stopping date, and reason for
discontinuation and side effects As treatment strategies change frequently, for example
upper limits of DMARD dosages, an exact characterisation of the term refractory is difficult
to obtain Nevertheless we studied the extent of therapy-resistant RA patients in this unique
inception cohort, using prescription patterns at our department. Sulfasalazine appeared to
be the most frequently prescribed initial DMARD, whereas methotrexate was the most
frequently prescribed DMARD of second choice. As a meta-analysis has shown that
sulfasala/ine and methotrexate are the best choices with regard to toxicity and efficacy ",
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Table I. Characteristics of 40 studies concerning patients with refractory rheumatoid arthritis.
First author

ref(nr)

design

patients

disease

previous

(n)

duration

drugs (n)

drugs used

disease

study

activity at entry

duration

active drug

Oears)

5

open

108

nodef

no def

no def

no def

>4 5 years

CYC

4

dbpc

18

10

1

MTX HCQ SASPpemc gold

ARAcnt

4 weeks

anti-CD4

Sthirmcr

5

open

5

132

3

conv DMARDs

t>10s>l()b>45

8 weeks

cladnbine

Isaacs

6

open

9

12

2

all pts used Auro

t>10s>10b>30

3 months

anti-CD4

Mordand

1

db

180

80%>5\

1

HC Q SASP MTX AZA penic

t>10s>10b>28

3 months

ami TNF

Moreland

8

open

25

11

1

HCQ SASP gold penic

t>9 s > 6 h > 2 8

6 months

MTVanti-CD4

9

open

20

no def

1

1DMARD

t>6 s > 3 b > 2 8

6 months

diclo/CsA

Maks>mowych

10

open

4

13

4

MTX

t>15s>15

3 months

rvig

Moreland

11

db

16

85

1

DMARDs

t>9 s>5

2 months

anti TNF

Schrohenloher

12

dbpc

22

11

2

DMARDs

t>9 s > 6

4 weeks

IL 2

Lacki

Η

open

28

58

4

SASPgold penic ΜΓΧ

severe

1 year

cycloph/pred iv

Isaacs

14

open

9

10

1

SASPpemc gold 60°oMTX

t>10s>10b>28

7 da) s

CAMPATH IH

Salaffi

15

open

28

6 7

1

MTX or HCQ

ARAcnt

6 months

CsA and MTX or HCQ

Kamk

16

pilot

20

no def

1

90"UMTX 1()".SASP

t>8 s>2 HAQ>5

18 w e e k s

IVIg or albumin

Blanco

Η

retro

43

8

1

single DMARD the rap)

ARAcnt

6months

MTX and AZA

Isaacs

18

open

41

113

3

DMARDs

t>6 s > 3 ms>45

lOdays

CAMPATH IH

Ke\sscr
Mortland

ΚΟΛ

ank

Malaise

19

open

59

134

4

DMARDs MTX 59Ό SASP 35%

t>6 s > 3 m s > 6 0 b > 2 8

6/12 months

CsA

Wcinblatt

20

open

10

14 5

1

90° MTX

t>6 s > 3 ms>45 b > 2 9

8 months

CAMPATH IH

Moreland

21

db pc

64

87

2

ΜΤλ for at least 23 w e e k s

l > 9 s > 6 ms>45 b > 2 8

3 months

MTX and anii-CD4

Matteson

22

open

30

8

1

MTX SASP A/A HCQ gold penic

t > 6 s > 3 ms>45 b > 2 8

6 months

CAMPATH IH

Moreland

23

dbpc

45

95

2

MTX SASP AZA HCQ gold penic

t>9 s > 6 ms>45 b > 2 8

3/4 months

IL 2

Maks>mow\ch

24

open

19

132

2

DMARDs

t>9s>6b>10

3 months

pentoxifylline

Bcnsen

25

open

40

ARAcnt

1

gold or MTX for 6 months

t>9 s > 9 ms>45 b28

12 months

CsA and MTX or gold

First author

rcf(nr)

design

patients

disease

previous

(n)

duration

drugs (n)

drugs used

disease

study

actmty at entry

duration

active drug

Kavanaugh

26

open

32

152

2

DMARDs

t>9 s > 6 m s > 4 5 b > 2 8

3 months

Mab to ICAM 1

Moreland

27

open

25

10 1

2

MTX

t>9 s > 6 nis>45 b > 2 8

3 0 months

anti-CD4 and MTX

Kerstens

28

letter

16

15 5

4

HC Q AZA gold penic

t>10s>10b>28

-ι \ears fiip

MTX and predmson

Wiesenhuttcr

29

open

11

124

3

DMARDs 100%MTX 80«,,SASP

t>20 s > 6 m s > 3 0 b > 2 8

24 w e e k s

PROSORBA protein a

Fhppo

30

open

31

11

5

DMARDs{l(K) »MTX)and c o n i c o s

>5dmards incl MTX

1 \ear

CsA

Benenson

31

o p e n re

42

-·

5

DMARDs( 10%MTX)and c o n i c o s

functional class 2

6 months

prospidinc or Μ ΓΚ

Polisson

32

o p e n retro 148

135

no def

DMARDs

t>9 s > 6 nis>45 b > 2 8

18 w e e k s

MTX or placebo

Moreland

33

open

25

11

1

goldSASPHCQpemc

t>9 s > 6 m s > 4 5 b > 2 8

6 months

anti-CD4

Moreland

34

open

25

11

1

goldSASPHCQpemc

t>9 s > 6 m s > 4 5 b > 2 8

6 months

anti-CD4

Wensten

35

o p e n retro 50

11

2

DMARDs

active

3 8 years

comcopulsctherapy

Sewcll

36

open

19

10 5

4

MTX and gold

t>6 s > 3 m s > 4 5 b > 2 8

4 weeks

1L2

Woodworth

37

db pc

45

no def

2

DMARDs ( 1 0 0 ' . M T X )

no def

1 >ear

IL 2

Radacot

38

open

17

no def

1

steroids

steroid refr

1 year

anti-CD4

Isaacs

39

open

8

13

2

DMARDs( 1 (K)%SASP63'X MTX)

t>10s>10ms>45b>30

8 months

(ΑΜΡΑΓΗ1Η

Tumiati

40

open

10

48

1

DMARDs (6()%MTX ()%SASP)

t>6 s > 3 m s > 4 5 b > 3 0

6 months

IVIg

Altman

41

open
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1

HCQ or MTX
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20 weeks
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42
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8
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3

100%MTX lOO'/ogold 37%SASP
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6 months
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MTX methotrexate
SASP sulfasalazine
HCQ hydroxjchloroquine
penic d penicillamine
C sA Cyclosporin A
CYC cyclophosphamide
AZA azathioprine
conico s corticosteroids

no def not defined
t tender joint count
s swollen joint count
ms morning stiffness
b erythrocyte sedimenration rate
ARAcnt ARA 87 criteria for RA

db dubbelblind
p t placebo controlled
retro retrospecme
re randomized controlled
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these two presently most commonly used DMARDs, had to be minimally included.
Sulfasalazine had to be used for at least 3 months, in a minimal daily dosage of 2()()() mg.
Methotrexate in addition, had to be used for at least 3 months as well, with a minimal
weekly dosage of 15 mg before stopping the drug Besides these two DMARDs, a third
DMARD, being one of the other conventional DMARDs, including gold, azathioprine, dpenicillamine, antimalarials or cyclophosphamide, should have been used as well No
minimal dosages or treatment durations have yet been defined for these drugs.
In conclusion, patients were considered as having therapy-resistant RA, if they had been
treated with at least three different DMARDs, including both methotrexate, sulfasalazine and
a third other DMARD In this way, analysing "refractory" RA, of the total study-group of 350
patients, 210 patients, with a mean disease duration of 9 years, were included During the
period of observation 61 patients used 3 or more DMARDs However, of this group 34
patients were still using (and responding to) one of these drugs at the end-point of
observation, so could not be defined as having refractory RA. Therefore only 27 patients
fulfilled the criteria, primarily based on 40 previous studies, using the term ' refractor)'" The
mean therapy-duration for methotrexate was 20 months (range 3-53) and for sulfasalazine
21 months (range 3-78) Lack of efficacy appeared to be the most important reason for
discontinuation for sulfasalazine (23 patients) The reasons for discontinuation of
methotrexate therapy appeared to be more diverging Toxicity (8 patients), lack of efficacy
(5 patients), pregnancy, and hospital admission (5 patients) were the most frequent!}'
reported reasons for methotrexate-discontinuation In 7 patients, methotrexate was
prescribed twice, in all cases in combination with sulfasalazine, but was in these cases
discontinued again because ot lack of efficacy or toxicity Sulfasalazine was prescribed
twice in only 2 patients, in both cases in combination with methotrexate, and was in both
cases discontinued because of lack of efficacy
Surprisingly, out of these 27 patients fulfilling the criteria, 12 patients were treated with
only 3 different DMARDs, whereas they were not using any DMARD at the end-point of
follow up
In conclusion, therapy-resistant RA was observed in a small number of recent onset RA
patients (± 10%) after up to 12 >ears (mean 9 years) of follow up This small number may
even be more reduced when the term "refractor) " is further defined. However our first
definition of the term "refractory" was primari!} based on i0 recent studies using this term
and on the prescription patterns of DMARDs at our department.The preliminary results of
analysing this term in an inception cohort of RA patients have shown that more specificcriteria are needed for further characterisation of this definition. We recommend that these
provisional criteria should minimally include the following characteristics before patients
can be considered as having refractory RA
1) > 3 used DMARDs
2) These used DMARDs should minimal!}' include methotrexate 15 mg/weckly and
sulfasalazine 2000 mg/daily for a period of 6 months, stopped because of lack of
efficacy (DAS improvement < 0,6 in comparison with pre-treatment DAS ") or less than
6 months stopped on behalf of toxicit)
3) Persistent disease activity as measured b) DAS > 3,*7 "
Practical current m a n a g e m e n t o f refractory RA
As no exact definition of the term "refractory" RA is still available, for practical purposes.
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patients in the last part of this presentation will be considered as having refractory RA
when they have been unsuccessfully treated with at least 2 DMARDs, preferably including
methotrexate and sulfasalazine, the two presently most effective and commonly used
DMARDs ''. Hor these patients several management strategies can be considered, including
dose-increase of DMARD, combination therapy, adding corticosteroids, and in case of monoarticular involvement local treatment with corticosteroids or radiochemicals.
Increasing the dose above the standard dosage regimen is in most patients the first option
This possibility has been extensively carried out with methotrexate ^ and sulfasalazine "'. In
recent years weekly doses of 25-30 mg have been successfully used without increases of
toxicity, whereas before the 90ies the upper limit of weekly methotrexate was 15 mg. In the
future the maximum weekly dosage of methotrexate prescribed may even increase well
over 30 mg '-'.In sulfasalazine treated patients, with doses up to 2000 mg, increase to 3000
mg daily have lead to improvement in approximately 50% of the patients "' These dose
increases may be followed by combination therapy. This therapeutic option was not very
successful in the past, but recently this therapeutic strategy has been the subject of a
number of well-designed studies '" ''' In patients with recent onset RA, step-clown bridge
therapy, including corticosteroids, leads to enhanced efficacy, at acceptable or low toxicity
,
" However clinical improvement does not have to correlate with less radiological joint
damage In patients with severe RA, cyclosporin improves a suboptimal clinical response to
methotrexate ''' and the triple combination of methotrexate, sulfasalazine, and
hydroxychloroquine appears to be clinically more effective than the individual components
'" An important and interesting finding in these studies was that no significant increased
toxicity profile was observed in combination therapy. In a parallel designed study of early
RA patients, comparing the combination of methotrexate and sulfasalazine with each of
these drugs alone, the combination was not more effective, although some variables were
found in favour of the combination ^ For practical purpose the step-up strategy is
recommended. However a recent study suggested that the step-down or parallel strategy
may be more useful than step-up strategy, in particular in clinical trials '".The symptomatic
effects in refractory RA patients are probably dependent on corticosteroid use, including
both low daily dose or depot (bridging) therapies, which are often added to treatment in
these patients '".
Management o f resistant s y n o v i t i s
Persistent mono- or oligo-articular synovitis despite treatment with anti-inflammatory
drugs, disease modifying agents and several intra-articular corticosteroid injections occurs
onh in a limited number ol patients with rheumatoid arthritis Treatment options tor these
patients are often limited to radiochemical or surgical synovectomies, or even total joint
replacement(s), as persistent synovitis often leads to severe articular damage ''-. In most
cases surgical synovectomy is still considered when patients have not responded well to
radiochemical
synovectomy Radiochemical synovectomy is occasionally used in
conjunction with arthroscopic synovectomy ,J
The exact mechanism of action of radiochemical synovectomies is unknown The most
likely explanation for the anti-inflammatory effect of radiation on the synovitis, is the
resorption of the radiopharmacon by the macrophages of the synovial membrane. The
choice at a specific radiopharmacon depends on size of the joint " Better results arcobtained when no radiological damage is observed before treatment ^ ^
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These radiochemical synovectomies have now been used for more than SO years. However
few placebo controlled clinical trials have been designed, in which the efficacy, safety,
choice of agent and ways of administration of these radiochemicals have been studied s-'.
In a recent review the most important studies concerning radiochemical synovectomies in
the last 10 years have been reported , ' In these studies a great variety of
radiopharmaceutical preparations have been reported, including Yttrium-90 (Y-90), Erbiiim169 (Er-l69),Rhenium-186 (Re-186), gold-198 and dysprosium-165 ".Y-W with citrate or
silicate colloid for the larger joints and Er-169 for the smaller joints, both pure beta ray
emitters, are the most utilized agents nowadays ".Y-90 is mostly used in larger joints, like
the knee, because of its high tissue penetrance ". Er-169, an agent with short tissue
penetrance is commonly used in smaller joints like the fingers. Both radioisotopes have
short half-lives, desirable for reducing radiation damage. Trials examining efficacy of
radiochemical synovectomies followed up for at least 6 months reported different response
rates, ranging from 32-95% ^ No serious side effects have been reported in 50 years of
treatment. Post-injection extra-articular leakage to lymph nodes, liver, lung and spleen have
been reported, but was not substantial In most cases only 1% of the injected dose leaks to
other organs. Chromosomal abnormalities and changes in peripheral lymphocytes have
been reported, but no increases in cancer were observed during the fifty years of
observation ".
So radiochemical synovectomy is a generally safe treatment option for persistent synovitis
refractory to other conventional anti-rheumatic treatments, and may be considered as a less
costly alternative to surgery with almost similar long-term outcome. However only
temporary symptomatic relief is obtained, whereas disease progression is unaffected i"
Surgical synovectomy is indicated when the synovitis has not responded to conventional
therapy, including intra-articular corticosteroid injections and radiochemical synovectomy.
Surgical synovectomies are in general considered contraindicated when two or more joints
are involved ,".
Most studies concerning surgical synovectomies reported synovectomies for the wrist,
elbow and knee joints ," However these studies were focused on local findings, like
decrease of swelling, of pain and range of motion, but did not report whether RA activity in
other joints was controlled as well
M a n a g e m e n t o f extra-articular c o m p l i c a t i o n s
M a n a g e m e n t o f Sjogren's S y n d r o m e
Sjogren's syndrome is a chronic inflammatory disease characterized by the infiltration of
exocrine glands with lymphocytes and plasma cells Traditionally Sjogren's syndrome is
divided into primary (no association with another connective disease present) and
secondary forms (association with connective tissue disease like RA, SLE, systemic sclerosis,
vasculitis and primary biliary cirrhosis) Sicca manifestations develop secondary to
glandular destruction, and are characterised by ocular, oral, and vaginal mucosal dryness.
Recently developed diagnostic criteria for Sjogren's syndrome may further facilitate its
diagnosis ".The prevalence of Sjogren's syndrome in RA patients is about 5% '"'"".
Dilation of the bulbar conjunctival vessels and pericorneal injection is often observed by
physical examination. Rose bengal staining for detecting damage to the epithelium of the
cornea by slit lamp examination may be used to conlirm the diagnosis of
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keratoconjunctivitis (KCS). For testing tear secretion by the lacrimal glands Schirmer's tear
test is used. Other options for detecting salivary gland involvement include sialometry,
sialography and salivary scintigraphy. However the only reliable method for diagnosing
Sjogren's syndrome for certain, is minor salivary gland biopsy.
As Sjogren's syndrome is a disease with a wide clinical spectrum, treatment consists mainly
of the application of topical preparations to replace fluids. Artificial tear drops may be used
as often as necessary For protecting the cornea soft contact lenses may be help-full.
Management of xerostomia is less satisfactory and largely palliative. Dry food, drugs with
anticholinergic side effects, smoking and use of sugar (essentially in the prevention of
dental disease) should be avoided Lubricant jellies are useful in the treatment of vaginal
dryness and dry skin with moisturizing lotions. The influence of drug-treatment on the
disease course of Sjogren's syndrome remains unsatisfactory, but systemic corticosteroids
and alkylating agents arc recommended for progressive extraglandular disease. One should
always be aware of the development of lymphoproliferative disorders, particularly in the
salivary glands and the lungs, although this is a rare complication in Sjogren's syndrome
patients and occurs mainly in primary Sjogren's syndrome l'1.
Management of lung involvement
In RA the lungs may be involved in several ways, including pleuntis, pleural effusion,
parenchymal nodules, interstitial involvement, rheumatoid pneumoconiosis, pneumonitis
and airway obstruction, and, more rarely, vasculitis ''- Pleural involvement, usually
asymptomatic, is the most common pulmonary manifestation of RA and occurs in many
cases concurrently with pulmonary nodulosis or interstitial disease ''J The course and
clinical features of pulmonary fibrosis in RA patients are similar to those of idiopathic
pulmonary fibrosis Approximately 20-40% of RA patients have symptoms due to pleural
involvement or restrictive abnormalities, but the diagnosis of rheumatoid lung-disease is
made in only 1-5% of RA patients '-. However in post mortem studies prevalence rates of 4075% have been reported In addition to these primary pulmonary manifestations of RA,
environmental exposures, infectious agents and toxic consequences of drug treatment are
also associated with the development of pulmonary disease in RA patients "\ Lower
obstructive pulmonary disease in RA patients includes bronchiectasis and ohliterative
bronchiolitis, which may be idiopathic or induced by d-penicillamine or intramuscular gold
compounds ''•'. Upper airway obstruction is less frequent although awareness of
cricoartenoid involvement or vocal cord fixation should always be kept in mind.
Methotrexate induced pneumonitis is an uncommon, but severe complication of
methotrexate treatment, with a-specific clinical manifestations No consensus consists
whether preexisiting pulmonary disease predisposes these patients to methotrexate
pneumonitis ',J The most common clinical findings include acute onset of dyspnoea, fever,
non productive cough and cyanosis The differential diagnosis in MTX-treated patients
should therefore include MTX-pneumonitis, rheumatoid lung disease, and pulmonary
infection or emboli '". As the exact mechanism of MTX-induced lung pathology remains
unclear, the approach to patients with suspected MTX-related lung pathology consists of
MTX discontinuation, supportive therapy, comprehensive diagnostic procedures to exclude
infection (including BAL analysis), empirical anti-microbial treatment and eventually
intravenous corticosteroids until clinical and radiological improvement appear '" So
physicians must be careful not to attribute all lung diseases to the underlying disease (RA)
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Evaluation of pulmonary involvement in RA patients is usually done by chest radiographs,
lung function tests and bronchoalveolar lavage (BAL) '* Results troni a recent study, in
which BAI. was performed in RA patients, showed that an altered balance of
immunocompetent cells is not only seen in the joints, but also in the lungs. This altered
balance appeared to be more distinct if associated with clinical signs and symptoms "'
Unfortunately controlled studies concerning pulmonary diseases in RA patients do not exist
up to now. It appears that in general, treatment of RA is often all that is required tor
controlling lung involvement Further treatment of pulmonary diseases remains empirical
and relies on physician judgement based on the clinical profile of each patient. At the
moment there are no generally accepted markers of increased susceptibility to lung disease
in RA patients, which complicates the assessment of whether, for example bronchoscopy is
indicated to assess lung involvement in RA patients In some patients high doses of
corticosteroids are beneficial, but in most patients an immunosuppressive agent should be
introduced to reduce progression So, when aggressive therapy is necessary, pulses ot
methylprednisolone are recommended to favor the lowest close of oral prednisone.
Thereafter azathioprine, an immunosuppressor should be considered. Combination ot
prednisone and azathioprine has been reported to have a better efficacy and a lower
toxicity profile than the combination of prednisone and cyclophosphamide ''-'. The latter
drug should he considered when azathioprine is ineffective or causes severe side effects "J
M a n a g e m e n t o f r h e u m a t o i d vasculitis
Vasculitis, characterised by destruction of the blood vessels by inflammatory processes, is
often first noticed by tissue ischaemia "" This rare extra-articular manifestation of
rheumatoid arthritis may he devasting because of gangrene and internal organ damage "".
Rheumatoid vasculitis has a low frequency ranging from 1-5%, but in post mortem
examinations the frequency has been reported to be much higher ranging from I-25%.The
vascular lesions observed in the vessels result from immune-mediated damage of the
vascular endothelium As RA synovitis seems to be driven b> macrophage activation,
induced by Thl cells, vasculitis (but also nodule formation and Felty s syndrome) is
characterised by Β cell overactivity, immune complex formation and complement
consumption, suggesting that Th2 cells are involved in the pathogenesis of vasculitis and
other extra-articular manifestations of RA "'.
Several studies have shown that rheumatoid vasculitis must be subdivided into three
climcopathological groups according to the size ol vessel ""
1) Obliterative endarteritis with intimai proliferation and thrombosis ol digital vessels
without signs of infiltrate.
2) Inflammation of small venules or small arterioles in the skin, with leucocytoclasis as the
most characteristic morphological feature.
3) Necrotizing arteritis involving small and medium sized arteries which can affect
visceral organs or peripheral nerves and is clinically indistinguishable from polyarteritis
nodosa, with fibrinoid necrosis as the main clinical feature
Rheumatoid vasculitis covers a wide clinical spectrum ranging from benign naillold lesions
and rash and skin eruptions to infarctions of visceral organs, gangrene and/or mononeuritis
multiplex However the skin and nerves are usually the only affected organs "" The typical
onset of rheumatoid vasculitis consists of a mild symmetric peripheral sensory neuropathy
affecting the lower legs, in some patients resulting in ischaemic ulcers in addition to
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petechiae or purpura. Biopsies of the vascular lesions are needed for diagnostic certainty.
Patients with rheumatoid vasculitis are more often men, have more frequently increased
rheumatoid factor concentrations, joint erosions and subcutaneous nodules compared with
RA patients without vasculitis "'
The choice of treatment depends on both the presence and severity of the specific clinical
symptoms and on the type of vessel involvement "" A great variety of drugs has been used
in the treatment of severe rheumatoid vasculitis patients with systemic manifestations
Several treatment modalities, including corticosteroids, azathioprine, cyclophosphamide
and less frequently methotrexate and plasma exchange, have been used in several
controlled studies "". However in most studies the number of treated patients was limited
In patients with only mild rheumatoid arthritis, skin rash, superficial ulcers and nailfold
lesions, no aggressive immunosuppressive cytotoxic therapy is needed, as they have a
better prognosis compared to patients with severe or systemic rheumatoid vasculitis. In
patients with more severe or systemic rheumatoid vasculitis immediate aggressive
immunosuppressive therapy is recommended to improve survival and clinical features.
Corticosteroids appeared to be of limited benefit in severe rheumatoid vasculitis
Combination therapies of corticosteroids and cytostatic drugs have been reported to be
more effective in several trials "-' Thus combination therapy of intravenous
cyclophosphamide and methyl-predmsone has been so far the treatment of first choice.This
therapy has shown clear clinical benefit, but not a better survival. Combination therapy of
azathioprine and prednisone induced remission in most of the patients with severe
rheumatoid vasculitis, whereas few adverse events and a low rate of relapse was noticed "In addition, due to the promising results of this combination therapy, patients with less
severe rheumatoid vasculitis, vasculitis which was only restricted to the skin, were treated
with azathioprine and prednisone or conventional DMARDs. Results of this study showed
that there is no need for these patients to be treated immediately with immunosuppressive
cytotoxic drugs. Long term controlled trials have to be developed in order to determine
which combination for patients with severe rheumatoid vasculitis, including high-dose
(intermittent pulses of) oral cyclophosphamide or azathioprine in combination with high
dose corticosteroids, is the most effective and safe treatment of first choice "-'
Management o f n o d u l o s i s
Rheumatoid nodulosis appears in 20-25% ot RA patients, more commonly between age 3050 years and more frequently in men "' Most patients have a positive test for rheumatoid
factor, develop a more severe disease, report more other extra-articular manifestations and
have a lower remission rates "\ Nodules are often detected on pressure areas, including
elbows, sacrum, finger joints, occipital scalp and Achilles tendon.These nodules are firm and
often adherent to the periosteum A focal central area with fibrinoid necrosis, surrounded
by fibroblasts is found by histological examinations, resulting of a small vessel vasculitis "'.
Nodules are not only a diagnostic feature of RA, hut may also serve as a site for local
infection or as a portal for systemic infection, causing septic arthritis. Vasculitis of the
overlying skin may also contribute to this severe complication RA patients developing
septic manifestations have to be thoroughly examined for nodules. Clinically, rheumatoid
nodules have to be differentiated trom similar nodules occuring in rheumatic fever,
tophaceous gout, granuloma annulare, and amyloidosis "*
Therapeutic strategies directed against rheumatoid nodulosis remain controversial
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Subcutaneous nodules may regress with conventional DMARD treatment, usually as also the
RA improves. Nevertheless some studies reported that treatment with gold salts, Dpcnicillamine or hydroxychloroquine have only led to articular improvements, but not in
decrease in sue or appearance of new rheumatoid nodules "'. Methotrexate has been
reported to exacerbate nodules in some patients, despite effective suppression of the
disease activity. Additional treatment with hydroxychloroquine (400 mg/day) has led to a
significant reduction in number and size of these methotrexate induced, accelerated
rheumatoid nodules between 3 and 10 months after starting this combinationtherapy in
several case reports ", An other exciting new option in the treatment of methotrexate
induced nodulosis is inhibition of adenosine Al receptors, while still potentiating the A2mediated antiinflammatory effects on methotrexate on synovitis "'.
M a n a g e m e n t o f cervical s u b l u x a t i o n
The cervical spine is commonly involved in patients with severe RA, particularly at the ClC2 level, the atlantoaxial joint, resulting in anterior, horizontal subluxation of the atlas or in
atlanto-axial impaction (cranial settling). Subluxations at lower levels, are less frequently
found "". In almost 30% of the patients with severe RA cervical subluxation may be found "
More patients are male, have high titers of rheumatoid factor, and have more radiological
damage in peripheral joints already at an early stage of the disease. Radiographs of the
cervical spine are strongly recommended in these patients "K. The inflammatory process
causes ligamentous distension and rupture, as well as erosive changes, responsible for
instability of the cervical spine.The consequences of cervical subluxation are nontraumatic
dislocations and compression of the spinal cord. When cervical cord compression occurs
due to atlanto-axial subluxation, patients have an estimated risk of 10% of sudden death due
to medullary compression Alarm signs include intractable neck pain radiating to the
occiput, sensory and pyramidal tract weakness of the arms and legs, a "marble" sensation in
limbs and trunk, jumping legs and a disturbed bladder function "" Neurosurgical
intervention in these patients is often indicated "" lateral radiographs of the upper cervical
spine in maximal flexion are commonly used as diagnostic tool for C1-C2 subluxation. MRImyelography is another diagnostic option in assessment of spinal cord damage in the
craniocervical region "'' Most of the patients have only symptoms of occipital headache. For
these patients a neck collar, NSAIDs if necessary and neck traction may be sufficient.
However a surgical approach in patients with intractable neck pain and instability without
neurological signs is recommended by others "''. Indications tor surgical stabilisation are,
cervical cord compression confirmed by MRI and neurological signs Surgical stabilisation
includes fusion of C1-C2 spinous processes with the occiput and some lower vertebrae by
transarticular facet screw fixation. In some cases fusion with cannulated screws is even
sufficient "". Patients with these severe symptoms, who refuse or cannot be operated
(because of too great an operation risk) have a poor 1 year prognosis But when operated,
improved long-term outcomes have been reported tor both neurological symptoms and
symptomatic pain relief. However poor bone quality, impaired wound healing, susceptibility
to infections and joint disability often complicate the peri- and post surgical longterm
improvements "". Recurrent subluxation, mostly at the subaxial levels is observed after some
years, but the life expectancy is approximately 5 years in 5()%i of the patients So at present
early surgery is recommended as correction of symptomatic atlanto-axial subluxation may
prevent progression of instability ""
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Future m a n a g e m e n t o f refractory RA
At present, one of the most exciting areas in treatment of RA patients, is the development
of target oriented agents, including monoclonal antibodies. These agents are now being
tested m a number of clinical trials where they are directed at individual cells or at
mediators, in particular cytokines, generated by these cells. Because of the promising results
of these trials, performed in RA patients with more severe disease, some of these biological
agents will soon find their way to clinical practice. As biological agents against tumour
necrosis factor alpha (TNF-a) have been proven to be very relevant in the disease process
in RA, treatment with TNF-a blocking agents seems so far the most promising and
successful agent in producing clinical improvement Up to now these biologicals have only
been used in a small number of patients followed up for not more than 3-4 years. So it
remains unclear whether long term outcome, in particular in terms of structural joint
damage and side effects, is also influenced by these interventions. Therapy with the CD4monoclonal antibody has not been very successful up to now, but this therapeutic strategy
certainly will be studied further "'. As there is still no clear evidence whether the
inflammatory and destructive pathways are dissociated or not, this piece of information
concerning the pathogenesis of RA still has to be elucidated. If it turns out that both
pathways are (partly) uncoupled, the goals of therapy should be both symptom
(inflammation) as disease (destruction) modification Therefore well- defined guidelines are
necessary, how and when these biological agents should be used whether as induction
therapy, as part of combination therapy, as chronic maintenance monotherapy, or as a kind
of bridging therapy. At present only one study presented results on combination therapy of
conventional DMARDs and biological agents, but further well-defined studies concerning
this combination therapy are still awaited "'. So in the future a careful defined clinical
programme has to be developed in which the goals of these target-oriented treatments are
exactly defined. Other possible useful treatment options in the future include gene therapy
"*, stemm-cell treatment "', and oral tolerance induction ^
Practice p o i n t s
*

Criteria for refractory RA should minimally include

1)

> 3 used DMARDs

2)

These used DMARDs should minimally include methotrexate IS mg/weekly and
sulfasalazine 2000 mg/daily for a period of 6 months, stopped because of lack of
efficacy (DAS improvement s 0,6 in comparison with pre-treatment DAS HH) or less
than 6 months stopped because of toxicity

3)

Persistent disease activity as measured by DAS > 3,7 "

*

Only a small number of RA patients will become treatment resistant during their
disease course

*

Physicians should be more aware of the occurence of extra-articular complications
in RA patients, as their prevalence is underestimated
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Research a g e n d a
Further characterisation of the term refractory RA to improve trial comparability
The promising development of target oriented agents in treatment of RA patients
has made an urgent need for well-defined guidelines how and when to use these
agents
Placebo-controlled clinical trials are needed, in which efficacy and safety of
radiochemical and surgical synovectomies are studied to improve treatment of
resistant mono- or oligo-articular synovitis
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Abstract
Osteoporosis is a common finding in patients with rheumatoid arthritis Increased rates of
bone loss have been observed especially in the first year of the disease, in patients with
active inflammation and low levels of physical activity and in those using glucocorticoids.
This bone loss is responsible for increased rates of vertebral and hip fractures
Introduction
Generalized osteoporosis has been frequently described in patients with rheumatoid
arthritis (RA) This may only in part be explained by to the high prevalence of both RA and
osteoporosis in postmenopausal women.The available data suggest that patients with RA
lose bone at increased nites and that they are at increased risk of low bone mass and of
osteoporotic fractures when compared to normal subjects. We will first review these data
and discuss possible pathogenetic mechanisms thereafter.
C h a n g e s o f b o n e m a s s i n RA
Increased rates of bone loss at both the spine and hip have been documented in
longitudinal studies especially in patients with early RA In patients with a disease duration
of more than 6 - 1 2 months, the differences in rates of bone loss with normal controls have
been less pronounced and in general not reaching statistical significance ' 2 \ Bone loss was
particularly increased in patients with active disease or low levels of physical activity, as will
be discussed in more detail below.
In the study of Gough et al, bone mineral density (BMD) was measured at month 0 and
month 12 in 59 female patients with early RA before treatment with corticosteroids or
disease-modifying drugs, and in 50 controls matched for menopausal status Bone loss was
greater in RA patients in comparison with controls Patients with early disease lost
significantly more bone at both the spine (mean [SEM] percentage change in BMD from
baseline -2 4% [0 5%1 versus -0 6% [0.4%], p< 0 05) and trochanter ( -4.3% [0 S%\ versus
-0 4% [0.5%], p< 0.001).At the lumbar spine high levels of CRP predicted bone loss In the
hip both high scores on the health assessment questionnaire (HAQ), indicating greater
physical disability, and high levels ol CRP were predictive of bone loss '
In the study of Shenstone et al, BMD was measured twice over a 12-month period in 67 nonsteroid treated RA patients with disease duration of less than 5 years. No significant changes
in BMD, expressed as percentage of the initial BMD measurement, were found between RA
patients and 72 control patients.This study also included 16 patients with disease duration
less than 6 months.These patients suffered a significantly greater loss of BMD at the femoral
neck (mean [SEM] change -3 9% [1 5%,]) than the remainder of the cohort (-0 2% [0.7%),
p=() 02) and the control subjects (-0 8%) [0 6%J). Patients with high disease activity at
baseline experienced greater lumbar bone loss. HAQ scores did not correlate with changes
in BMD at all 2.
Kroot et al measured BMD twice in 76 RA patients with mean disease duration of 2 3 years
at the first, and 8 9 years at the second BMD measurement At the first BMD measurement
RA patients had a lower BMD in comparison with the reference population (Z-score -0 42)
Between both measurements only a small decrease in BMD was observed (-0.28 %/yr) and
the rate of bone loss was smaller than expected in comparison with age and sex matched
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reference values The use of prednisone was significantly associated with excessive bone
loss in all patients In a separate analysis, in which only postmenopausal women were
included both increased physical activity and a longer time since menopause were also
associated with decreased bone loss A high erythrocyte sedimentation rate (TSR) was
associated with increased bone loss but this did not reach statistical significance '
Low b o n e m a s s in RA
Although the evidence of longitudinal studies points to increased rates ot bone loss in
patients with early RA only, many cross sectional studies have documented lower mean
bone mass in RA patients in general than in controls This has been shown in both
glucocorticoid treated ' ' and untreated ' " ' patients
The prevalence of low bone mass in RA patients is probably more important than a
comparison of mean BMD levels between RA patients and controls, and has been studied
using different threshold values involving both Τ scores and Ζ scores According to the 1994
World Health Organization definition ol osteoporosis those with a bone mass that is 2 5
standard deviations or more lower than the mean value in young healthy women (T score
< 2 5) are considered to suffer from osteoporosis " An alternative approach is the use of
Ζ scores, which are calculated by comparison with age and sex matched controls By
definition, in the normal population 15 9 % will have a Ζ score < 1 and 2 1 % a Ζ score
< 20
The proportion of RA patients with low bone mass according to these Ζ score definitions
has been documented in 2 studies ' ' Haugeberg et al studied a representative sample from
a population based register of 2>94 female RA patients with mean disease duration of Η
)C'ars using both I as Ζ scores I he prevalence of osteoporosis (1 scores < 2 5) was 14 7%
(95% (111 1 18 -i) in the femoral neck 14 7% (95% CI 11 1 18 -*) in the total hip and 16 8%,
(95% CI Η 1 20 5) in the spine The prevalence ot reduced bone mass (Z scores < 1 0) was
greater than expected (15 9%) in the femoral neck 27 6% (95% CI 21, 1 ^2 1) the total hip
-il 6% (95% CI 26 9 ^6 }) and the spine 19 6% (95% CI 15 7 2^ 5) Lian et al examined
BMI) in 97 patients with recent onset RA and a mean disease duration of -W months Low
bone mass (Z score < 1 0) was found in ^2 0% (95% ( I 22 7 4l 2) of patients in the lumbar
spine and in 24 2% (95% ( I 15 4 Ή 0) in the hip The results ot these two studies are shown
in figure 1 The) confirm that low bone mass as defined in comparison with health) age
and sex matched controls occurs frequenti) in patients with RA
Fractures i n RA
I ow bone mass is generali) recognised as a risk factor for fractures which are the clinically
relevant consequence of osteoporosis '' An increased risk of fracture has been shown in
patients with RA both for the spine and the hip ' " " The relative risk for fractures in RA is
about 1 5 tot 2 5 higher than in non RA controls and is most probably even higher after
glucocorticoid treatment '' I he relative risk of fractures ma) be highest for the pelvic
region (RR = 2 6), and somewhat lower for the hip (RR = 1 5 ) ' Other fractures reported
were of the proximal femur vertebrae proximal humerus pelvis and distal forearm I ow
bone mass is b) no means the onl) risk factor tor fractures in RA patients An increased rate
of falls secondary to functional impairment may also result in an increased fracture rate '
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Figure 1.

Expected proportion of RA patients with low bone mineral density
compared to expected proportions in the general population.

Percentages of RA patients with decreased Z-scores are shown in the lumbar spine (A) and
hip (B). In the study of Haugeberg patients with Z-scores of < -1 and in the study of Laan
patients with Z-scores of both < -1 and < -2 were studied. 95% CI for the studypopuiations
are shown.
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M e c h a n i s m s o f l o w b o n e m a s s i n RA
Three different disease-dependent mechanisms have been identified that may be
responsible tor the increased prevalence of low bone mass in RA.These include high levels
of disease activity, reduced physical activity and the use of glucocorticoids. Further
potential risk factors for bone loss in RA include treatment with methotrexate or
cyclosporin A.
Disease activity
Several cytokines like interleukin-1, interleukin-6 and tumor necrosis factor are involved in
the regulation of osteoclasts '" ''' The importance of osteoprotegerin ligand and macrophage
colony stimulating factor as final effectors in the regulation of osteoclastogenesis has been
recognised "'. The effects of these pro-inflammatory cytokines on bone cells may explain
the observations that patients with active RA are at increased risk of developing
osteoporosis -'.
Several studies have now shown that patients with high acute phase responses loose more
bone than patients with less severe disease activity. Gough et al. compared patients with
high (> 20 mg/dl) and low (< 20 mg/dl) CRP levels Patients with active disease lost more
bone in the spine and hip than patients with inactive disease '.Similar results were reported
by I.aan et al who found a negative association between the mean ESR and hip bone mass
when the ESR was measured 6 months prior to a bone mass measurement Other indices of
disease activity were not associated with low bone mass '-. Finally, Shenstone et al. showed
larger decreases in spinal bone mass in patients with more active disease at the start of their
study -'. The observation that bone loss is most pronounced in the first year after the
diagnosis of RA ' J 'J also supports the important role of disease activity in causing bone loss.
Reduced p h y s i c a l activity
A low level of physical activity is a risk factor for low bone mass and fractures -'- -' and there
arc now reports that exercise training programs have positive effects on bone mass " In
patients with RA the effect of reduced physical activity has been evaluated mostly using
capacity oriented questionnaires like the health assessment questionnaire (HAQ) In the
large study by Ilaugeberg et al. a high level of physical disability, as measured with the HAQ,
predicted reduced bone mass in the hip but not in the spine '.The cross-sectional design of
this study however makes it difficult to separate this effect from the effect of disease
activity. In the longitudinal study by Gough et al. greater bone loss was observed in patients
with high versus low levels of physical disability, both in the spine and hip ' Laan et al
showed that bone mass was negatively associated with the mean value of the HAQ in the
18 months before the bone mass measurement only at the hip IJ In both of these studies
the effect of disability was observed independently of the effect of disease activity.The HAQ
may not be the most suitable instrument for evaluating the influence of reduced physical
activity on bone mass In the study by Kroot et al a pertormance capacity oriented
questionnaire was used Interestingly, they showed that postmenopausal women with
higher levels at physical activity had reduced rates of bone loss '
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Figure 2.

Mean c h a n g e s in lumbar, trabecular b o n e m i n e r a l d e n s i t y d u r i n g
a n d after l o w - d o s e ( 1 0 mg/d) p r e d n i s o n e t r e a t m e n t in a s u b s e t o f
RA p a t i e n t s w h o did n o t u s e p r e d n i s o n e b e t w e e n w e e k s 20 a n d 4 4 .

The mean change ( ± SE) in BMI) is shown.
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Glucocorticoid use
The use of glucocorticoids is associated with increased bone loss and an increased risk of
fractures-'''-'". Histologically, reduced bone formation detectable by increased osteoblast and
osteocyte apoptosis and areas of necrosis caused by the accumulation of apoptotic
osteocytes, also known as aseptic or avascular necrosis, are the most important findings in
steroid induced osteoporosis -'-".The effects of glucocorticoids on the number and activity
ot osteoblasts have been considered the central pathogenetic mechanisms -'".
In patients with RA the effects of glucocorticoids on bone mass have long been discussed
In most '*-" but not all, "" MM1 studies the use of glucocorticoids was associated with lower
bone mass Two reasons can be identified for the discrepancies in the literature. First, non
randomized studies are subject to selection bias because RA itself and its concomitant
decreased mobility may cause bone loss. Second, the negative effect of glucocorticoids on
bone mass may be most pronounced in the initial phase of therapy -" "' In a small, but well
designed randomi/ed trial, I.aan et al. determined the effects ot low-dose oral prednisone
(initial dose 10 mg/d and mean dose over 20 weeks 7 5 mg/d) on bone mass Forty RA
patients received intramuscular gold salts and were randomly allocated to receive either
prednisone or placebo Rapid trabecular bone loss in the spine was observed in prednisonetrcated patients (mean change,-8.2%: 95% CI, -12.7%- 3.7%, p=0 001), despite improvement
in disease activity and hinctional capacity Interestingly, as shown in figure 2, an increase in
trabecular BMD (mean change, S 3%: 95% CI, 0 7%- 9 9%, p=0 03) was found between weeks
20 and 44 after the cessation of prednisone -"'.
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Use o f m e t h o t r e x a t e a n d c y c l o s p o r i n A.
Both methotrexate and cyclosporin have been associated with the development of
osteoporosis in animal models The administration of methotrexate has been linked with
suppression of osteoblastic activity and stimulation of osteoclastic activity in rats "
Cyclosporin induces high turnover osteoporosis in rats ". Patients treated with cyclosporin
after organ transplantation also show rapid bone loss u. However, these effects cannot be
sepanited easily from the effects of high dose glucocorticoids Neither methotrexate nor
cyclosporin have been shown to cause bone loss in patients with RA.
Conclusion
Patients with RA are at increased risk of developing osteoporosis.The RA patients with the
highest risk of bone loss are those with persistently high levels of inflammation, with low
levels of physical activity, and those who use glucocorticoids. In general, we recommend
bone mass measurements wherever possible to further assess fracture risk in the patient, as
treatment options to reduce fracture risk are already available for patients with low bone
mass.
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Summary
In patients with RA, increased bone loss is documented especially in the first years ol the
disease Whether bone loss continues at an increased rate after this initial period, has not
been evaluated yet. In the present study the change in BMD in patients with recent onset
RA, and variables possibly associated with this change in BMD, especially the influence of
physical activity, were studied during the first decade of the disease. BMD was reduced in
patients with recent onset RA during the initial years of the disease, but BMD-loss was less
than expected in the following years
Abstract
Objective: RA has been reported to be associated with bone loss during the first years of
the disease.The magnitude of this problem after the initial years has not been evaluated yet
In the present study the change in bone mineral density (BMD) in patients with recent
onset RA, and the effect of inflammation, mobility and the use of prednisone on this change
were studied in the first decade of the disease
Methods: BMD was measured twice in 76 RA patients with a mean disease duration ol 2.3
years at the first, and 8 9 years at the second BMD measurement BMD was measured in
both hips using dual energy x-ray absorptiometry (DEXA) Results were expressed as mean
[SEM] Z-scores (using sex- and age matched reierence values) and as mean [SEM| % change
in BMD (in g/cm2) per year.The impact of inflammation, mobility and the use of prednisone
on change in BMD was evaluated using multiple linear regression analyses
Results: At the first BMD measurement RA patients had a lower BMD in comparison with
the reference population (Z-score -0.42 [0.11), 95% C I -0 6 4 - -0 20) Between both
measurements a small decrease in BMD was observed ol -0.28 [0.11] %>/> r (95% C.I -0.07-0 49) However, the rate of bone loss was smaller than expected: the Z-score increased
between both measurements with 0 13 [0.05], (95% CI. 0.02-0.23) Only the use of
prednisone was significantly associated with increased bone loss In a separate analysis, in
which only postmenopausal women were included, both increased physical activity and
longer time since menopause were associated with decreased bone loss. In this subgroup
of patients, use of prednisone was significantly associated with increased bone loss as well
A high erythrocyte sedimentation rate (ESR) was associated with increased bone loss, but
this did not reach statistical significance
C o n c l u s i o n : After the initial years of the disease, bone loss is less than expected in
comparison with age and sex matched reference values in RA patients. Postmenopausal
women with RA with low levels of physical activity are at an increased risk of losing boneUse of prednisone was the only variable consistently associated with reduction of BMD in
RA patients.

Introduction
Osteoporosis is frequently observed in patients with RA ' - Generalized bone loss is
recognized as one of the extra-articular manifestations of RA and results in an increased risk
of fractures and associated morbidity, mortality and costs in the health care system \ Most
studies reported have been of a cross-sectional design "'. In these studies bone mineral

82

density (HMD) was found to be lower in RA patients than in controls. A longitudinal study,
documenting bone loss, is available only for patients with early disease " The change of BMD
has not been studied in patients over a longer span ot time Osteoporosis in RA patients is
reported to be associated with high levels of inflammation, impaired mobility and use of
prednisone J''.
A major problem in evaluating the effect of mobility on BMD is how to measure physical
activity The health assessment questionnaire (HAQ) has been used for this purpose ' ''.
However, this instrument measures functional capacity, which may not accurately reflect
the level of physical activity and the associated load on the skeleton In contrast, the newly
developed walking assessment linear questionnaire (WALQ) is performance and not
capacity oriented.The WALQ estimates the actual time that a patient spends walking during
the day.
In the present study we evaluated the change in BMD in patients with RA after the initial
years of the disease In addition, the influence of both weight bearing mobility (WBM),
assessed using the WALQ, functional capacity, evaluated with the HAQ, as well as the effects
of inflammation and use of prednisone were studied in these patients.
Patients a n d m e t h o d s
Beginning in January 1985, patients with recent onset RA attending the Nijmegen
University Medical Center have been enrolled in a long-term prospective follow-up study.
In 1990 a separate study was conducted in which BMD was measured in a subgroup of
these patients with recent onset RA '' In the present study BMD was measured again in the
patients who participated in that previous study, on average 6 years after the first BMDmeasurement ".
Patients
Starting Januar)' 1985, all consecutive patients attending the rheumatology outpatient clinic
of the Nijmegen University Hospital with recent onset RA (symptoms < 1 year at studyentry) according to the American college of Rheumatology criteria (ACR, 1987), were asked
to participate in a long-term prospective follow up study. Only patients, who had not
received second-line antirheumatic drugs before inclusion in the study, were included All
patients were followed in a standardized way. The patients were seen every three months
by rheumatologists and specially trained research nurses. Quantitative clinical and
laboratory data were collected The use of Disease Modifying Anti-Rheumatic Drugs
(DMARDs), Non-Steroid Anti-Inflammatory Drugs (NSAIDs) and glucocorticoids was
recorded, including starting date, dose, stopping date, reason for discontinuation and sideeffects.
In 1990 a separate study was conducted, in which BMD of patients with recent onset RA
was determined ''. In that study BMD was measured in 97 out of 147 patients who had been
enrolled in a long-term prospective follow-up study ". The other 50 patients refused to
participate in this study for various reasons. They did not differ from the 97 participants
with respect to age, sex, or duration and severity of RA ''.
All 97 patients who participated in that study were contacted again for the second bone
densitometry.This second BMD-measurement was performed, on average approximately 6
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years after the first BMD-measurement. The protocol provided in the exclusion of those
patients who received postmenopausal hormone replacement therapy or other bone-active
agents such as bisphosphonates, calcium and vitamin D preparations and calcitonin
Patients with two hip-replacements at the moment of the second BMD-mea.surement were
also excluded.
Table I. Characteristics of the Study Population (n=76)
Characteristic

Patients - 7 6 "

Male

30 (ΊΟ %)
46 (60 %)

Female
» P r e m e n o p a u s a l at b o t h BMDs
»Pre- at first and p o s t m e n o p a u s a l at s e c o n d BMD
» P o s t m e n o p a u s a l at b o t h DMDs
Parity **
Age at BMD I (years)
Age at BMD 2 (years)
Disease duration at BMD 1 (years)
Disease duration at BMD 2 (years)
Time b e t w e e n BMD 1 and 2 (years)
Bodyweight (kg)
Percentage bodyfat (%)
HAQ"·
ESR (mm/1 h o u r ) " *
Activity-load (h.kg) t
Prednisone use p r i o r to BMD 1 (n) f t
Prednisone use p r i o r to BMD 2 (n) t t
Smokers ( n )
Alcohol-intake ( e q u i v / w t t t ) *"
*
"
·**
t
tt
ttt

7 (9%)
ϊ
(7%)
3Ί (4Ί %)
2(0-9)
54 8 (27 9 - 80 5)
61 3 (35 0 - 87.4)
2 35 (0 2 - 5 4)
8 90
6 60
74 2
35 4

(64-117)
( 5 6 - 8 2)
(49 0 - 108 0)
(23 5 - 45 5)

0 5 4 ( 0 - 1 98)
14 9 ( 2 0 - 34.1)
444 6 (0 - 955 8)
1 0 ( 1 3 2%)
11 (14 5%)
23 (32 4%)
1 (0 - ^0)

mean values (range) and percentages arc given
median and range
weighied mean over period between both HMD measurements
Weight Bearing Mobiluv χ bodyweight
Prednisone use for more than 6 months in the vcar before BMD
number of consumptions per week

B o n e Mineral D e n s i t y M e a s u r e m e n t
Bone mineral densitometry was carried out using dual energy x-ray absorptiometry (DEXA)
with a Ilologic QDR 1000 (Hologic Inc,Waltham, USA) instrument and at the left and right
hips " The results of both hip measurements were averaged. In patients with one hip
replacement the BMD of the natural hip was taken. BMD in the hips was assessed in a
combined region including the femoral neck, and the trochanteric and intertrochanteric
region The coefficient of variation for repeated measurements (precision) was 1 7%
J
BMD results have been expressed in g/cm and in Z-scores, i e the number of standard
deviations above or below the normal mean age- and sex- matched reference values based
on measurements provided by the manufacturer " These values have been proven to be
similar to the mean values of the population of the Netherlands " Changes in BMD in these
patients were expressed as percentage of the initial value. The Z-scores were used to
evaluate disproportionate bone loss in RA patients
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Disease Activity
The disease activity, fluctuating during the disease course, was expressed as the weighted
mean of the ESR measurements (ESR according to Westergen, mm in 1 hour) between both
BMD measurements.This choice was based on our previous study in which no associations
were found between BMD and Ritchie articular index, number of swollen joints, degree of
general health, or the composite index the disease activity score. However, a negative linear
association between the ESR and BMD was found "
Disability a n d p h y s i c a l activity
Disability was evaluated using a Dutch equivalent of the Stanford Health Assessment
Questionnaire (HAQ), which the patients completed every six months '".We calculated the
mean HAQ measurement between both BMD measurements for each individual patient
The WALQ was used to determine the Weight-Bearing Mobility (WBM) time: the time a
patient actually spent walking during the day expressed in hours Patients dependent on
their wheelchair and who were not able to walk or stand, except for moving in or out of
bed, were classified as having a WBM-time of 0.
Additionally the "activity-load" variable was computed by multiplying bodyweight by the
WBM-time.The "activity-load" was determined at the second BMD measurement only
The WALQ includes 10 questions (figure 1).The WBM-time could be calculated using either
the direct estimates of time spent walking, or indirectly using the assessments of time spent
sitting in a chair.The WALQ has been validated in RA patients. In this validation study 312
consecutive patients visiting the outpatient clinic of our department were invited and 286
agreed to participate. Patients completed the WALQ and HAQ questionnaires at home 248
(86%) questionnaires (WAI.Q-1 and HAQ-1) were returned These patients subsequently
received a structured diary in which they were instructed to provide detailed information
about the time they spent walking, standing, sitting and lying down during three
consecutive days 186 (75%) patients returned completed diaries. Finally all patients were
asked to complete the questionnaires for a second time (WALQ-2 and HAQ-2). On this
second occasion 214 (86%) patients returned the questionnaires. The average (SD) time
between completion of the first questionnaires and the diary was 11 4 (9.6) days. The
average (SD) time between the first and second questionnaires was 3 1 2 (23.2) days.
The correlation coefficient between WBM-times calculated from the WALQ and the diary
was 0.49 when the direct estimates of time spent walking was used and 0 66 when WBMtime was calculated using estimates of time spent sitting (indirect estimate). We therefore
decided to use the indirect estimates in this study.
No systematic differences were present between WBM-times calculated from the WALQ and
from the diary. The mean (SD) difference was 0.02 (1.91) hours.The mean (SD) difference
in WBM-time between the WALQ-1 and the WALQ-2 was 0.03 ( 1 7 0 ) hours and the
correlation coefficient was 0.75. The correlation between WBM-time (WALQ-1) and
functional capacity (HAQ-1) was -0 42
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Figure 1. Walking A s s e s s m e n t Linear Q u e s t i o n n a i r e (WALQ)
1. At what time did you get up last week'

..

hours . . .min

2. Did you rest last week during day-time (lying on a bed or chair)· 1 yes/no
3. If yes, how long did you rest during day-time?

.hours ....min

4.

hours ...mm

At what time on average did you go to bed last week?

D u r i n g t h e m o r n i n g (till 12.00 AM)
5. Indicate on the line the period you walked last week during the morning

ι

1

1

1

0 hours
6

1
4 hours

Indicate on the line the period you were sitting last week during the morning

0 hours

6 hours

D u r i n g t h e a f t e r n o o n ( b e t w e e n 12.00 AM a n d 6.00 PM)
7. Indicate on the line the period you walked last week during the afternoon

0 hours
8

4 hours

Indicate on the line the period you were sitting last week during the afternoon

0 hours

6 hours

D u r i n g t h e e v e n i n g (after 6.00 PM)
9. Indicate on the line the period you walked last week during the evening

0 hours

4 hours

10 Indicate on the line the period you were sitting last week during the evening

0 hours
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6 hours

Use o f g l u c o c o r t i c o i d s
Low dose glucocorticoid treatment has been reported to cause bone loss in the initial
months of therapy in patients with active RA. Bone loss was shown to be partly reversible
after discontinuation of low dose glucocorticoid treatment when duration of therapy is
limited to a short period " In a study by Hall et al. only current users of prednisone had
decreased bone mass while patients who had discontinued taking glucocorticoids did not
,2
differ from patients who never used these drugs . In this study patients were classified as
relevant prednisone users it they used glucocorticoids at the moment of a BMD
measurement or it they had discontinued that use less than 6 months prior to a BMD
measurement
Other clinical m e a s u r e s
On the day of the second BMD measurement, body weight and height, and skinfolds were
measured for calculation ot the percentage body fat. In female patients the menopausal
state, the time since the menopause (years), and the number of children were recorded.
Statistical a n a l y s i s
Statistical analysis was performed using SPSS statistical software. Changes in BMD
(expressed as percentage change per year of the initial value and as change of Z-score
between the 2 measurements) were analyzed in the total study population (n=76) with
paired t-tests The influence of various variables on the change of BMD was analyzed with
linear regression analyses. The small number of patients who became postmenopausal
between the 2 BMD measurements and who may therefore have experienced rapid early
postmenopausal bone loss, were excluded from these analyses (n=5). The percentage
change of BMD per year was used as the dependent variable
First, univariate analyses were performed with IIAQ, Activity load, ESR (weighted mean of
the values between the 2 BMD measurements) menopausal state (dummy variable with a
value=0 for premenopausal women and men and a value=l for postmenopausal women),
relevant prednisone use prior to BMD 1 or 2, disease duration, percentage body fat and age.
Second, two separate multivariate models were built, including either the HAQ or the
Activity load and those variables that were significantly associated with the change in BMD
in the univariate analyses.
In a post hoc analysis the cumulative dose of prednisone between the 2 BMD measure
ments was used instead of the predefined variable relevant prednisone use.
Similar analyses were performed in the subgroup of postmenopausal women (n=34). In this
subgroup analysis the duration of postmenopause was used as an independent variable
instead of menopausal state The influence of weight and walking time (the two variables
used to calculate the activity load) on the change of BMD was studied in a separate analysis
Ρ values less than 0 OS were considered statistically significant.
Results
All 97 patients who participated in the previous study were contacted again 17 patients
refused to participate in the second study, 3 patients were excluded because of hip-
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replacements in both hips and 1 patient moved out of the area. As stated in the methods
section we planned to exclude patients who used hormone replacement therapy or of
other bone active agents. However, no such patients were identified in the studygroup,
reflecting the restrictive policy in our department at that time.The 21 patients without a
second BMD measurement did not differ from the 76 participants with respect to age, sex,
duration or severity of disease (results not shown) Table I shows detailed clinical
characteristics of the participating patients (n=76). Between both BMD measurements 21
patients received glucocorticoid treatment, but only 11 patients were classified as relevant
prednisone users at the time of the second BMD measurement. The mean (range)
cumulative prednisone dose between both BMD measurements was 10740 (850 - 22050)
mg in these patients. The other 10 patients discontinued the use of glucocorticoids at a
mean (range) of 37 (8 - 66) months before the second BMD measurements and had a mean
(range) cumulative dose of 527.5 (250 - 900) mg.The patients with relevant prednisone use
did not differ from the other 65 participants with respect to age, sex, duration or severity
of disease (results not shown).
In Table II Z-scores and changes in BMD (ABMD %/year), are summarized. Mean average
change in BMD was -0 28%. per year of follow-up. At both BMD measurements Z-scores
were negative. Z-scores increased significantly (mean 0.13, 95%) CM. 0 02-0.23) between
both BMD measurements Similar results were found in a separate analysis in which patients
that became perimenopausal between both BMD measurements were excluded (mean
change in BMD -0.24% yearly and an increase in Z-scores (mean 0 11, 95% C I 0.02-0 20)
between both BMD measurements).
Table II. Changes in Bone Mineral Density during 6 years of followup
(all patients, n=76).

ABMD (%/yr)*·
Z-score BMD 1
Z-.score BMD 2
Difference Z-score
(BMD 1-BMD 2)
*"

mean

9 5 % C.I.*

- 0 28 %
- 0 42
- 0 29
0 1Ί

- 0 07 - - () 49
0 64 - - 0 20
- 0 SO - - 0 0 6
0 02 - 0 2 }

CI
confidence intcnjls
ÄßMD Average of decrease in bone mtncral dcnsit) of both hips during period of followup

Results of the univariate analyses are shown in Table III Patients that became
postmenopausal between both BMD measurements (n=5) were excluded Linear
associations were found for mean ESR-level, menopausal status and prednisone use prior to
BMD2 The yearly BMD-loss increased with the individual mean ESR-level Post-menopausal
women had a greater yearly bone-loss than men and premenopausal women Treatment
with prednisone prior to BMD2 increased bone loss in our patients as well The results of
the univariate analysis on the effect of Activitvload on BMD-change suggested that bone
loss increased with 0 0007%) per year per unit Activity-load, one sd différence in Activityload ( 2 3 3 6 units) corresponded with an increase of 0 16% in bone loss.These results did
not reach statistical significance (using a Ρ of 0.05), but a positive effeel of activity-load on
the ABMD was not ruled out Bone mass may be influenced positively by the disease
duration as well, although this association was not statislicall) significant either The HAQscore did not show a relation with ABMD in the univariate analysis
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Table m . Influence of single factors o n ABMD: results of univariate regression
analysis (patients, n=71)#.
Characteristic

Estimate

95%

IIAQ*

-015
0.0007

- 0 58 -

- 0 03
- 0 44

- 0 05 -

Menopausal state t
Time since m e n o p a u s e (yrs) t t t
Prednisone use p r i o r to UMD1 f t

- 0 58

- 1 25 -

Prednisone use p r i o r to BMD2 t t

-1 16

-175-

Disease duration (yrs)

0 16

-0 0 2 -

Percentage Bodyfat (%)

0 02

- 0 03 -

0 31
0 07

- 0 022 -

0.006

Aclivity-load (h kg) **
ESR (mm/ 1 h o u r ) ***

Age at BMD 1 (yrs)
*

t
tt
ttt

0 013

-0 008

CI.
0 28

- 0 0 0 0 1 - 0.0015
-001

- 0 83 - - 0 05
- o 030 0.056
0 09
- 0 59

Pauems who became postmenopausal between the two BMD measurements (n=S) were excluded from this analysis
HAQ Health Assessment Questionnaire
Weight Bearing Mobility χ body-weight
CSR cnlhrocytc sedimentation rate
Menopausal state divided into either postmenopausal women or premenopausal women and men
Prednisone use tor more than 6 months m the year before BMD
in postmenopausal patients only

The results of the multiple linear regression analyses are summarized in Table IV and V. In
men, pre- and postmenopausal women (n=71), yearly BMD loss decreased with increasing
Activity-load (ß=0.64xl()\ 95% C I -0.0001-0.0014) when mean ESR-level, menopausal
status, and prednisone use prior to BMD2 were included in the model.Thus, a person of 70
kg needs to increase his/her WBM-time with approximately 2 hours per day to decrease
bone loss by 0.1% per year In the analyses in which the IIAQ instead of activity-load was
included, the HAQ was not a predictor of ΔΒΜΟ (β=-0.10,95% C.I -0 51-0 31) Prednisone
use prior to the second BMD was significantly associated with BMD reduction in both
models
In the subgroup of postmenopausal women (n=34) the Activity-load was found to be a
significant predictor of ΔΒΜΟ (β=2 5x 10 \ 95% C.I. 0.0009-0 0041 ).Thus, a postmenopausal
woman of average bodyweight (70 kg) has to increase her WBM-time with 0.72 hours per
day to experience 0 1% less bone loss per year This final model included years since
menopause. In the analyses in which the HAQ instead of activity-load was included, the
HAQ was not a predictor of ABMD (β=-0.31, 95% C.I. -0.88-0.26) Prednisone use prior to
the second BMD was significantly associated with BMD reduction in this subgroup as well.
In additional analyses in which weight or walking time were included, instead of the
combined measure activity load, weight was a statistically significant predictor of ΔΒΜΙ) in
both the whole study group and in postmenopausal women, whereas walking time was
only of predictive value in the group of postmenopausal women. The model, in which
Activity load was included, instead of weight and walking time, had the highest adjusted R'.
This means that this model predicted the rate of bone loss best and therefore only the
results of the analyses in which the Activity load was included, are shown (Tables IV and V).
Multiple regression analysis was performed in both the whole study population and in
postmenopausal women, controlling for body fat, use of prednisone prior to the first BMD
measurement and disease duration as well However, these additional variables did not
confound the results in the previous analyses, as no relevant changes in estimates (β) tbr
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Activity-load or IIAQ were observed in these more extensive analyses (data not shown)
J
The R of the models that used the cumulative prednisone dose between the 2 BMD
measurements were much smaller than the R- of the models that used the predefined
definition of relevant prednisone use. The estimates of the β for the other variables in the
models remained unchanged (data not shown)

Table IV. Influence of various factors o n ΔΒΜD: results o f multiple linear
regression analysis (patients, n-71)#.
Characteristic

Estimate

Activity-load (h kg) "
ESR (mm/ 1 hour) "
Prednisone prior BMD 2 ft
Menopausal state ***
Adjusted R-'

OM χ 10
0 02
1 09
0 03
0.24

Characteristic

Estimate

HAQt
ESR (mm/ I hour)"
Prednisone prior BMD 2 tt
Menopausal state "*
J
Adjusted K

0 10
0 02
1 05
0 28
0 22

#
*
t
tt

Activity-load (h.kg) *
ESR (mm/ 1 hour) "
Prednisone prior BMD 2 t
Years since menopause
Adjusted R-'
Characteristic
HAQ ··*
ESR (mm/ 1 hour) "
Prednisone prior BMD 2 t
Years since menopause
Adjusted R-

90

0 0014
-0 0004
-0 52
0 34

95% CI.
-051 - 0.04 •162- 0.67 -

0 31
-0 0004
-0 48
0 11

Influence of various factors o n ABMD: results o f multiple linear
regression analysis ( p o s t m e n o p a u s a l w o m e n o n l y (n=34)).

Characteristic

t

- 0.0001 -0 04 - 1 66 - 0.40 -

Patients who became postmenopausal between the two BMD niejsurements were extlntled from this analysis
Weight Hearing Mobility χ bodyweight
CSR erythrocyte sedimentation rate
Menopausal state postmenopausal women versus premenopausal women and men
HAQ Health Assessment Questionnaire
Prednisone use for more than 6 months in the \ear before BMD

Table V.

•

95% CI.
l

Estimate

95% CI.

2.5 χ 10'
-0 03
- 1 11
0 05
0.Ì7

0 0009 - 0.07 - 1 85 - 0.01 -

Estimate

95% CI.

-0 31
- 0 04
- 0 96
0 03
0 21

Weighl Hearing Mohiht) \ hod) weight
LSR erythrocyte sedimentation rate
HAQ Ileallh Assessment Questionnaire
Prednisone use for more than 6 months in the year before BMI)

- 0 88 - 0 08 - 1 80 -0 01 -

0 0041
001
- 0 37
0 09

0 26
- 0.0008
-0 12
0 07

Discussion
The first aim of our study was to evaluate changes in BMD in patients with RA in a later
stage of the disease BMD was measured twice, on average 2 35 and 8 90 years after disease
onset.To our knowledge, this is the first study evaluating changes in BMD in RA patients in
this specific phase of the disease Not surprisingly, our patients lost bone over the period of"
follow-up (0.28 %/yr) However, the reduction in BMD was less than expected from their
increased age at the second BMD measurement In our cohort, no data are available on BMD
at the onset of RA. Other studies have demonstrated increased bone loss early in the course
of RA '".The negative Z-scores at the first BMD measurement in our study also suggest
increased bone loss in the first years of the disease. In contrast, the small but statistically
significant increase in mean Z-scores (mean 0 13,95% C.I.0.02-0 23) in the years thereafter
indicates a potential reversibility This might be explained by the early introduction of
disease modifying treatment in most patients, which decreases disease activity (and level of
the ESR). In our inception cohort 90% of the patients are already treated with DMARDs
during the first year of follow-up and 95% of the patients are treated with DMARDs at some
time during follow up "
Our study did not include a reference group without RA. Instead, we used reference data
supplied by the manufacturer " The rate of age related bone loss in the Netherlands closely
matches the rate in this reference population '' Therefore, we regard the relative increase in
BMD in our study as a valid observation.
Patients with bilateral hip replacements were excluded from the study. It is possible that
those patients would have shown larger decreases in BMD However, only 3 patients were
excluded from our study for this reason.The effect on the results, if any, is therefore likely
to be small.
The second purpose of our study was to evaluate the contribution of decreased physical
activity to the change of BMD in RA patients Until now, the influence of physical activity
on changes in BMD was prospectively studied by 3 groups of investigators ' " " Shawe et al
reported an association between decreased BMD and change in physical activity measured
by the Framingham Physical Activity Index, in non-corticostcroid treated patients " . T h e
results of the other two studies, both measuring the functional capacity with the HAQ.were
contradictory s ". Gough et al found a significant effect of the functional capacity on changes
in BMD in lumbar spine and femoral neck, whereas Shenstone et al did not observe such
an association s ". Our previous data showed a relation between the mean HAQ score in the
last 18 months before the BMD measurement and the BMD in the hip areas ".
However, the HAQ primarily measures functional capacity and may not accurately reflect
levels of physical activity and the associated load during weight bearing activities on the
femoral bone. In this study, we therefore used the WALQ to assess the time patients actually
spent standing or walking on an average day The WALQ has been validated in patients with
RA and has been shown to correlate only weakly with the HAQ, suggesting that, indeed, the
WALQ measures something else than the HAQ The WALQ was used to calculate the activity
load on the hips by multiplying it with body weight
In our study the activity load, determined at the second BMD measurement, was a
significant predictor for changes in BMD in the subgroup of postmenopausal women only.
Both walking time and body weight were also predictors when analyzed separately, but the
model that included activit\ load explained the variance in ΔΒΜΙ) best In contrast, the IIAQ
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was not related to changes in BMD in postmenopausal women We therefore suggest that
the WAI.Q is a better predictor for changes in BMD than the HAQ in (postmenopausal)
patients with RA In the total study population neither the WALQ, nor the activity load nor
the IIAQ predicted changes in BMD, possibly due to the more heterogeneous study
population
Increased generalized bone loss has been observed in RA patients in the initial years of the
disease Apart from low levels of physical activity, high levels of inflammatory activity and
use of glucocorticosteroids have been suggested as important pathogenetic factors
so ii IJIÏ »".Therefore, these characteristics were included in the analyses. In the final models,
a high average ESR was associated with increased bone loss, although the association did
not reach statistical significance.
The relevant use of glucocorticoids prior to the second BMD measurement, defined as use
at the moment of measurement or use that was discontinued less than 6 months earlier, was
associated with increased bone loss, both in the total study group and in the subgroup ot
postmenopausal women.
There are some limitations to our study Only 76 (52%) of the original 147 patients in the
cohort participated in this study This may have introduced a bias However, patient
characteristics such as age, sex, duration and severity of diseases did not differ between
participants and non-participants Another problem is that the WALQ was performed at the
second BMD measurement only. It is likely that the level of physical activity varies over the
years. Increasing age and changes in disease activity may influence the time patients spend
walking.We may therefore have both over- and underestimated levels physical activity over
the period of follow-up in some patients Finally, in the regression analyses we assume
linearity for the association between explanatory variables and the annualized percentage
change in BMD between the 2 measurements
In the present study reduction of BMD is less than expected in the first decade of the
disease compared with the reference population, in particular in postmenopausal women
with a high activity load/WBM-time.This means that a postmenopausal woman with RA of
average bod^-weight (70 kg) only has to walk at least half an hour more each day to decrease
her bone loss with 0 1% each year A large meta-analysis of published controlled trials
already confirmed the positive effect of exercise training programs on bone mass in preand postmenopausal women without RA '" Therefore we suggest that supporting physical
activity in postmenopausal RA should be considered to reduce bone loss
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Abstract
Objective: To study the presence of chronic coexisting diseases in patients with RA and
its effect on RA- treatment, disease course and outcome during the first years of the disease.
Patients a n d m e t h o d s : From January 1985 to December 1990 186 patients with recent
onset RA were enrolled in a prospective longitudinal study. Between January 1991 and
November 1992 these patients were interviewed on the basis of a comorbidity
questionnaire. For analysis the diseases were coded according to the International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) medical
diagnoses The disease activity during the period of follow up was measured by the Disease
Activity Score (DAS). Outcome in terms of physical disability (Health Assessment
Questionnaire) and radiological damage (Sharp's modified version) over a 3 and 6-year
period were determined.
Results: Of the total study-group of 186 patients, with mean disease duration of 4 3 years
at January 1991, 50 patients (27%) reported at least one chronic co-existing disease. The
most frequently reported co-existing diseases were of cardiovascular (29%), respirator)'
(18%) or dermatological (11%) origin For the major part (66%) chronic co-existing diseases
were already present before onset of the disease. No statistically significant differences in
use of DMARDs or corticosteroids were observed between RA patients with and without
chronic co-existing diseases No statistically significant differences were found in disease
activity and in outcome in terms of physical disability (Health Assessment Questionnaire)
and radiological damage (Sharp's modified version) over a 3 and 6-year period between
both groups of RA patients
C o n c l u s i o n s : The results of this study have shown that about 27%. of the RA patients in
this inception cohort have at least one chronic co-existing disease. Treatment, disease
course and outcome did not differ between RA patients with and without chronic coexisting diseases during the first years of the disease.

Introduction
Rheumatoid arthritis (RA) is a systemic inflammatory disease characterised by chronic
inflammation of synovial joints as the most prominent feature, often resulting in decreased
functional capacity. Next to the joint involvement many other factors do influence the
general condition of the RA patient like extra-articular features of the disease, drug side
effects or the presence of co-existing diseases These co-existing diseases can vary from
minor sometimes self-limiting diseases like flu, urinary tract infection etc, to life threatening
diseases like myocardial infarction or cancer. A problem in studying co-existing diseases is
that no exact definition of "comorbidity ", which is used as a collective noun for comorbid
conditions, co-disease, co-existing disease and unrelated diseases, is available up to now. In
the present study "comorbidity" in RA patients has been defined as co-existing diseases, not
related to RA or the use of drugs.
When using the MEDLINE database search linking 'rheumatoid arthritis, comorbidity or coexisting'a small number of studies is found in which co-existing diseases in RA patients arcstudied as the main obiective' ' These studies show that RA is associated with a high
prevalence of co-existing diseases ' \ In other diseases like cancer and psychiatric
syndromes, it has been shown that the presence of co-existing diseases was correlated with
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increased mortality, decreased response to medical therapy and under treatment of the less
serious unrelated disorder ' " . I n RA patients the presence of co-existing diseases has been
suggested to influence measures of RA-outcome such as physical function ' " . A s no
information is available with respect of the influence ot chronic co-existing diseases on
disease course, treatment and outcome in terms of radiographic damage, we evaluated this
influence in an inception cohort of RA patients during the first years of the disease.
Materials a n d m e t h o d s
Starting January 1985, all consecutive patients attending the University Medical Center
Nijmegen with recent onset RA (diagnosis <1 year at study-entry) according to the
American College of Rheumatology criteria (ACR, 1987), who had not previously received
second-line anti-rheumatic drugs were asked to participate in a long-term prospective
cohort study.
All patients were followed in a standardised way. The patients were treated by different
rheumatologists, and were seen every three months by specially trained research nurses. At
baseline IgM-rheumatoid factor (ELISA, normal <10 lU/ml) and Shared Epitope were
determined Every visit quantitative clinical and laboratory data were collected, comprising
the Ritchie Articular Index (RAI), the number of tender joints, number of swollen joints,
erythrocyte sedimentation rate (ESR according to Wcstcrgren, mm in first hour).
Furthermore, the patients completed a Health Assessment Questionnaire (HAQ) every six
months l - l , Anterior-posterior radiographs of hands and feet were obtained every six
months during the first 3 years, and every 3 years thereafter, and the number of erosions
and joint space narrowing were scored in a modified version of the method of Sharp ".The
maximal scores for joint space narrowing and erosions were added up to obtain the total
score (X-damage, ranging from 0-448).These X-rays were scored by one observer, without
knowledge of clinical and laboratory data, in chronological order per patient. The use of
Disease Modifying Anti-Rheumatic Drugs (DMARDs), corticosteroids and non steroidal anti
inflammatory drugs (NSAIDs) was recorded as to start and stopping date '^ "'. By the first of
January 1991, 186 patients had entered the long term prospective follow-up study with a
mean period of follow up at that time point of 4.3 years.These patients were included in
the assessment of chronic co-existing diseases in RA. Assessment of the co-existing diseases
was performed from January 1991 to November 1992. Outcome in terms of physical
disability (Health Assessment Questionnaire) and radiological damage (Sharp's modified
version) over a 3 and 6-year period were collected for these patients. As patients were
included from January 1985 to the first of January 1991, outcome data of the patients from
January 1988 to the first of January 1997 were used.
Figure I. Inception cohort characteristics (period of inclusion, measurement of
co-existing diseases and follow up).
Period of inclusion of RA p.itients
Period ot mejsurint; co-exislinf! disease·)·
Follow up (Outcome)

85

n—•

Jan 85

86

87

•

88

•

J.m 85 - Dec 90
J.m 9f - Nov 92
J.m 88 - Dec 96

90

89

•

•

91

Ίί—•

Ian 91

92

94

93

r

Nov 92

'

95

'

96

'

r
Dec 96

97

Assessment of co-existing diseases
From January 1991 to November 1992 all patients from the cohort were interviewed on the
basis of a comorbidity c|uestionnaire at every visit. Patients were asked if they had a specific
co-existing disease, if they had been consulting a physician for this co-existing disease and
if they were being treated. In addition, patients were questioned for co-existing diseases
existing before onset of the RA.Thcreatter two research physicians reabstracted the medical
records. When inconsistencies were found between the patient questionnaire and the
medical records, one senior staff member involved in the treatment of most of these
patients was asked to decide about it After this validation procedure, diseases were coded
according the International Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) medical diagnoses.
As at present no exact definition of "chronic co-existing diseases" is available, determination
whether a specific symptom is attributable to an extra-articular manifestation of RA, to a
drug side effect, or to a complete unrelated illness remains sometimes difficult. In the
present study the generally accepted extra-articular manifestations ot RA were followed '"l8
In case of uncertainty it was discussed between the research physicians and the staff
member before the staff member classified it as a chronic co-existing disease or not by '" '"
The same procedure was followed when it was doubtful whether a certain disease was
attributable to a drug side effect or not. No grading of severity of the different co-existing
diseases was made. Patients were considered as having a chronic co-existing disease if this
specific disease lasted lor more than 6 weeks.
In addition a MEDLINE database search was performed from January 1981 to August 2000
using the MeSH headings:'rheumatoid arthritis and comorbidity/co-disease/co-existing or
unrelated disease' From this database search studies in which co-existing diseases were one
of the main objectives were selected and have been summarised ' * " '"--.
Statistics
For univariate comparison of baseline characteristics, use of medication, area under the
curve for the DAS l,-,, over the period of follow up, and outcome variables of the two groups
of patients, Mann-Whitney tests, Student's t-tests and chi-square tests for contingency tables
were used The use of DMARDs or corticosteroids was calculated as percentage of the time
patients had been treated with DMARDs or corticosteroids during the period ot follow up
Results
In total 1288 questionnaires have been filled in by the 186 included patients. In fewer than
10% inconsistencies between the questionnaires and the medical records were observed,
which were resolved by the senior staff member Five chronic co-existing diseases remained
doubtful thereafter:Three possible drug induced diseases, including a possible prednisone
induced diabetes and two patients with a possible DMARD induced hypertension, and two
possible extra-articular features of the disease, including a cardiac- and dermatologica!
disease. For these diseases the most likely classification (looking at predisposing factors like
age) was considered
Of the total study-group of 186 patients, 50 patients (2"' %) reported a chronic co-existing
disease,of whom 19 patients (10%) reported two," 7 patients (4%>) three and 2 patients (1%)
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four chronic co-existing diseases The baseline characteristics of these patients with and
without a chronic unrelated chronic co-disease are presented in Table I.

Table I. Baseline characteristics of the study population
No chronic cu-cxisting
disease»
(n = 136)
Agt'
Male
IgM-Rf +
DAS*

*
DAS
HAQ
SE

p-vali

diseases
(n = 50)

53 7 (1<ί Ί)

56 3 ( 1 3 4)

0 28

56.3%
7 6 5%

40 0%

0 64

77 7%
4 0 0 ( 1 2)

0 79
0 14

0 72 (0 08)
76 0%

0 65
0 10

4 32 (1 1)
0 6 9 (ϋ 07)

HAQ*
SE

Chronic co-existing

6 9 0%
mean and standard deviation
Disease Acti\ ity Score
Health Assessment Questionnaire
Shared hpitope

No significant differences in baseline characteristics between both groups of patients were
observed. In Table II distribution of the co-existing diseases (number and categories) are
shown.
Table II. Distribution of chronic co-existing diseases
Disease

Ν

% of total numher of
co-existing diseases

Hypertension
Angina pectoris

14
8

Other Cardiova.sc
Lung disease
Dermatosis

16
10

16
9
4
18

Eye disease
Kidney disease

11
7
6

Cancer
Gastrointestinal

6
6

Diabetes
Peripheral venous
Psychiatric

6

Hypothyroidism
Neurological
Total

4
2

4
4
2

1

1

89

100%

The most reported co-existing chronic diseases appeared to be of cardiovascular (29%),
respiratory (18%), or dcrniatological (11%) origin. In the cardiovascular category
hypertension (16%) and angina pectoris (9%) were the most frequently reported chronic
co-existing diseases The most frequently reported co-existing diseases in the pulmonary
category were chronic obstructive pulmonary disease (10%) and pneumonia (5%) In a
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separate table it is shown whether these chronic co-existing diseases developed prior or
after onset of RA (Table III).
Table ΙΠ. Chronic co-existing diseases in relation to onset of RA.
Before Onset
Patients (n)
Hypertension
Angina pectoris
Other Cardiovasc
Lung disease
Dermatosis
Eye disease
Kidney disease
Cancer
Gastro-lntestmal
Diabetes
Peripheral venous
Psychiatric
Hypothyroidism
Neurological

4

Total

59

IS

% of total
co-existing
diseases
1
3
J
17
6
7
6
6
6
Ì
ί
0
0
1

After Onset
Patients (n)
10
5
1
1
5
0
0
0
0
2
0
4
2
0

% of total
co-existing
diseases
12
6
1
1
6
0
0
0
0
2
0
4
2
0

66%

10

14%

The majority of the chronic co-existing diseases (66%) existed already for more than five
years before the diagnosis of RA, this was in particular the case for respiratory diseases (15
out of 16 patients).
No statistically significant differences in use of DMARDs or corticosteroids were observed
between RA patients with and without a chronic co-existing disease (Table IV)
Table IV. Use of DMARDs* and corticosteroids.
No chronic
co-existing
diseases (n = 136)

Chronic
coexisting
diseases (n = 50)

p-value

DMARDs duration
Mean % of follow up
time (SEM)

77% (3%)

70% (9%)

0 29 **

DMARDs number
Mean number during
follow up time (SEM)

2 8 (0 2)

2 8 (0 7)

0 91 "

Use of steroids
(number of patients
and percentage)

31(23%)

10(20%)

0 68"*

Steroids duration
Mean % of follow up
time (SEM)

34% (6%)

48%, (12%)

0 46**

DMARDs include sulfasalazine, methotrexate fiokl penicillamine ami malanals and cjclosponn
Wilcoxon
chi-square test
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In Table V the mean DAS, functional disability (HAQ) and radiographic damage after 3 and
6 years follow up of the two groups are shown.
Table V. Disease activity and Outcome (functional disability and radiographic
damage)

DAS"
HAQ"
Τ = 3 years
HAQ"
t = 6 years
X-damage "
t = 3 years
X-damagc "
t = 6 years
DAS
HAQ
*
**

No chronic
co-existing
diseases (n = 136)

Chronic
co-existing
diseases (n = 50)

p-value *

2 8 ( 0 09)
0 56 (0 44)

2.7 (0 08)
0 57(0 41)

0 51
0 82

0 62 (0 43)

0 6 8 ( 0 44)

0 47

7 2 4 ( 3 31)

7 14 (3 10)

0.86

8 7 0 ( 3 92)

8 64 (3 13)

0 93

Disease Activity Score, area under the curve during period of follow up (weighted mean)
Health Assessment Questionnaire
Mann-Whitney-, Student's t-, or chi-square test after square root transformation
median and standard deviation

No statistically significant differences were found for these variables between both groups
of RA patients.
The characteristics of the studies in which the presence of co-existing diseases was studied
as one of the main objectives in patients with arthritis are summarised in Table VI In the
MEDLINE database search from January 1981 to August 2000, a total of 67 articles were
found using the MeSH headings 'rheumatoid arthritis and comorbidity/co-disease/coexisting or unrelated disease' In 2 of these studies the extent and nature of co-existing
diseases was studied in a well defined population of' RA patients as the main objective ' \
but the presence of co-existing diseases in RA patients could be derived from a small
number of other studies as well ' " " l ".
Discussion
Due to the high mean age at disease onset of RA patients and the lifelong character of the
disease, it is likely that RA patients are at increased risk to suffer from other co-existing
diseases as well. However when using the MEDLINE database searching for 'rheumatoid
arthritis and comorbidity or co-existing diseases', only two studies were found in which this
issue was the main objective -' ' To our knowledge the present study is the first to report on
the extent and influence of chronic co-existing diseases on the disease course in RA
patients prospectively followed up, although this was only for a short period
This study clearly demonstrates the high frequency of chronic co-existing diseases in RA
patients Twenty-seven percent of the patients reported at least one chronic co-existing
disease. Hypertension, the most frequently reported chronic unrelated cardiovascular co
existing disease was in the majority of the patients (70%) diagnosed after the onset of RA
This in contrast with Chronic Obstructive Pulmonary Diseases (COPI)), which were already
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Table VI. Characteristics of studies reporting on co-existing diseases in patients with arthritis
First author

Design

Country

Patients (n),
dis duration

(yrs)

and controls

Gabriel
(3,19,20)
1999

Prevalence
cohort from
population
based data
resource

USA

Definition of

Co-existing

co-existing

diseases

Effects

Conclusion

diseases

«ORA

Charlson

Congestive

Trend toward

RA predictor

111

comorbidity

heart failure

increased

of rise in

yrs

891 sex and age

index and

17%, Myocard

mortality in RA

comorbidity

matched controls

ICED

Infarction 14%,

even after

from one year

Dementia 12%

adjusting for

to the next

comorbiditv
Derkanovic (2)

Longitudinal

288 RA

List adapted

Hypertension

Functional

20% of patients

1990

study, phone

RA > 1 year

from the AIMS

22%, stomach

status

severe chronic

interviews

Total population,

blood disease

assessment in

comorbidity

by the SOA

12%

RA biased by

USA

comorbidity
Turesson (18)

Retrospective

1999

cohort study

Sweden

489 RA

Previously

Incidence

Patients with

Serositis and

15 4 yrs

established

ExRA 7,9%,

ExRA have

cutaneous

Gen Population

criteria for

independent of

greater

vasculitis

Ex RA

stage of RA

mortality

pre-dominant
ExRA

Newcomer (22)
1993

Cross sectional

USA

12 RA

Taxonomy

Control patients

RA patients

Low extremity

/ 5 4 yrs

described by

more

worse lower

strength

•'S controls

Feinstein and

co-morbidities

extremity

measure

without artritis

Kaplan and CI

than RA

strength than

impacted by

(44 vs 25%)

control patients

comorbidity

First author

Design

Country

Patients (n),
dis.duratwn

(yrs)

and controls
Verbrugge (11)

Cross-sectional

I'SA

1989

Definition of

Co-existmg

co-existing

diseases

Effects

Conclusion

diseases

Definition RA

13 chronic

High Blood

Chronic

Disability rises

not mentioned

conditions

pressure 21%,

conditions have

with increasing

Gen Population

using SOA

hear

more effect on

number of

> 55.vis

impairment

disability than

chronic

no controls

14%

age

conditions

Schellevis(21)

Longituclin.il

64 Osteoarthritis

"point

Hypertension

Osteoarthritis

Having chronic

1992

prevalence

Patients

prevalent

and chronic

more

disease is a risk

study of

duration

concurrence"

non-specific

co-morbidities

to have a

chronic

mentioned

of the specific

lungdisease (no

than other

second or third

diseases in

Dutch National

disease

percentages)

chronic

disease

general

Survey of Gen

practice

Practice

Capell (1)

Longitudinal

1991

Cohort Study

Netherlands

U.K

not

123 RA
from

disease

Not mentioned

Sepsis 45%,
Peptic

onset to 10 years

ulceration

of follow

36%,

no controls

ICED
AIMS
CI
ExRA
SOA

disease

Index of Co-existent Diseases
The Arthritis Impact Measurements Sc;îles
Comorbidity Index by Charlson
Extra-articular manifestations of RA
Supplement on agin)> to the 1984 national health interview survey

Not mentioned

Not mentioned

present before onset of RA in 95% of the patients. The two studies that have studied the
extent of co-existing diseases in patients with arthritis as the main objective showed higher
frequencies of co-existing diseases than the present study - \ In the study of Gabriel et al
57.6% of the RA patients developed at least one co-existing disease during the period of
follow up \ T h e Charlson (Comorbidity Index and the Index of Co-Existent Diseases (ICED)
were used to assess the presence of co-existing diseases.The excess of co-existing diseases
observed in that study might be explained by the different way of registering co-existing
diseases as the excess was partly caused by the registration of adverse reactions to
nonsteroidal anti-inflammatory drugs Another reason of the excess of co-existing diseases
might be the older study population in that study, as a higher rate of congestive heart failure
and dementia was observed in comparison with the control population '. In the study of
Berkanovic also a high percentage (54%) of other co-existing diseases in RA patients was
found '.That study had a cross-sectional design and data on the presence of co-existing
diseases were derived from a telephone interview in RA patients. In both studies no
differentiation was made between chronic and non-chronic co-existing diseases and
patients had a longer disease duration, what might explain the high prevalence of coexisting diseases in comparison with the present study as well - \
We have also compared the frequency of co-existing diseases in RA patients with data
derived from a large database of a group of general physicians reporting on co-existing
diseases in the same area as our outpatient clinic.The extent of co-existing diseases in five
chronic diseases, including hypertension, chronic ischaemic heart disease, diabetes
mellitus, chronic non-specific lung disease and osteoarthritis has been described -''. Patients
with one of these five most common chronic diseases appeared to have a significant higher
frequency of chronic co-existing diseases, in particular patients older than 65 years, than
patients without one of these five diseases. It was concluded that patients suffer more
frequently from more than one chronic disease, also known as "clustering", than could be
expected by chance from the prevalence of the disease in the general population in that
area -'. Osteoarthritis was the disease with the highest rate of co-existing diseases The
percentage of chronic co-existing diseases in these patients was 27 8% (<65 yr) and 32.8%
(>65yr), which seems comparable with the percentage found in our RA population.
However we should realise that that population differs with respect of age, definition and
measuring of co-existing diseases and of the disease (inflammatory versus degenerative)
with our study population.
Many other studies have already confirmed the importance of the assessment of co-existing
diseases because of its impact on the other unrelated chronic disease i-~'>1'-'· in the study
of Redelmeier et al it was shown that the unrelated diseases can easily be neglected if the
"primary" disease consumes attention "'. In this study we looked for effects of the chronic
unrelated co-existing disease on the "primary" chronic disease i.e RA. We hypothesised that
the polypharmacy of RA patients with chronic co-existing diseases might have an influenceon the treatment given for RA and thus on the outcome measures However no difference
in anti-rheumatic treatment, disease course, functional disability or in radiographic damage
were observed between RA patients with and without chronic co-existing diseases in the
first years of the disease
Other studies have reported that the presence of co-existing diseases can act as an
important confounder in outcome research in both arthritis as other diseases "' ' ' -"'". A clear
relationship between bot co-existing diseases as the number of chronic co-existing diseases
and disability, both measured cross-sectional and longitudinal was reported by Verbrugge et
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al " In the present study differences in functional disability (IIAQ) and radiographic
damage, two generally accepted outcome measures in RA patients " ' between RA patients
with and without chronic unrelated co-existing diseases were not seen This finding is in
contrast with the study ot Verbrugge et al but in that study another questionnaire
measuring functional disabilit} (both physical and social) was used and the patients were
much older at stud) start "
In conclusion the presence of chronic unrelated co-existing diseases is common in RA
patients In the first }ears of the disease chronic co-existing diseases do not seem to
influence the pharmacotherap'v disease activity or outcome In order to enable comparison
between studies concerning co-existing diseases ( comorbidit) ) in RA patients we
strongl) suggest to develop a uniform measure of co-existing diseases in future This
measure should minimali) include the sevent) of the specific co existing disease In
addition a distinction between both RA related (extra articular manifestations and drug side
effects) as non RA related co-existing diseases should be made
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Abstract
Objective. To investigate mortality, functional capacity and prognostic factors for mortality
in an inception-cohort of patients with recently diagnosed RA followed up for up to 10
years.
M e t h o d s . The observed mortality of this inception cohort with recently diagnosed RA, was
analysed in relation to the expected mortality, calculated with the aid of" life-tables of' the
general population of the Netherlands (sex- and age matched). Functional capacity was
measured by the Health Assessment Questionnaire Prognostic factors for mortality were
analysed multivariately by the Cox proportional hazards model.
Results. Between January 1985 and April 1997, 622 patients entered the study, and were
included in the analysis of' mortality. The death rate in the first 10 years of' the disease was
not significantly different from that of the general population. Fifty-five patients from the
study population died (16% up to 10 years of follow up) The most commonly reported
causes of death were of cardiovascular and respiratory origin. The other causes of death
could be classified into cancer, sepsis, amyloidosis, leukemia, renal insufficiency of
unknown cause, perforation of the oesophagus, probably related to the treatment with nonsteroidal anti-inflammatory drugs, and pancytopenia during aurothioglucose treatment.
Functional capacity improved significantly during the first six years compared with the
value at start Statistically significant predictors for death were age at start and male sex.
C o n c l u s i o n s . In contrast with earlier studies performed, no excess mortality in the first
10 years of an inception cohort of' patients with RA was seen In addition, the functional
capacity was relatively constant during the first 6 years after an initial improvement from
baseline.Age at start and male sex were the only statistically significant predictors for death.

Introduction
Rheumatoid arthritis (RA) is a systemic inflammatory disease characterised by chronic
polyarthritis, which often leads to severe disability Several studies have shown that RA is
associated with an increased death rate '"". However, most of' these studies show differences
in their definitions of' RA, selection of patients and controls, length of' follow-up, duration of
RA before the study, methods of' statistical analyses, and the linking of causes of death
ascribed to RA ' '" Only 3 studies investigated mortality in inception cohorts of' patients
with recent onset RA (symptoms less than 1 year at study-entry) '"•'.Two studies concerned
patients already included before 1975, and in both studies an increased death rate was
found '"'.In contrast,in a recently published inception cohort study no increased death rate
was found, but progessive functional impairment during the first years of' the disease was
seen in these patients '• '\
In the past decade there has been a dramatic change in the pharmacotherapy the number
of available non-steroidal anti-inflammatory drugs (NSAIDs) has increased, but probably
more importantly sulfasalazine and methotrexate, the two most commonly used Disease
Modifying Anti-Rheumatic Drugs (DMARDs) at present, were introduced in the treatment of
RA. In addition, DMARDs are given earlier in the disease course, sometimes even in
combinations It has been assumed that this more aggressive treatment strategy has
influenced the disease course beneficiali) at the long term, though this has not yet been
proved ''
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In several studies increased death rates have been reported for infections, especially
respiratory infections, Gastrointestinal related deaths, and lymphoproliferative diseases.The
prevalence of cardiovascular deaths and deaths from carcinomas in patients with RA has
been reported to be roughly the same as in the general population " ' " ' . W c evaluated the
causes of death in this present study
In most studies the possibility of predicting mortality has also been investigated. A great
variety of prognostic factors have been reported so far: age, sex, formal educational level,
rheumatoid factor (RF), the presence of rheumatoid nodules at the first visit, joint count,
activities of daily living, oral corticosteroid use, erythrocyte sedimentation rate (ESR),
l
1
disease duration and extra-articular manifestations of RA, particularly vasculitis -"·- .
Because no consistency exists in design of these studies, it is still unclear which variables
are predictive for mortality.
In this study, which was started in 1985, the death rate, causes of death, functional disability
and possible prognostic factors for mortality were investigated in an inception-cohort of
patients with recent onset RA; data were collected, and new patients included until 1997.
Materials and m e t h o d s
Starting January 1985, all consecutive patients attending the Nijmegen or Groningen
University Hospital with recent onset RA (symptoms < 1 year at study-entry) according to
the American College of Rheumatology criteria (ACR, 1987), were asked to participate in a
longterm prospective study All patients were followed up in a standardized way and new
patients were included -s up to April 1997. The patients were treated by different
rheumatologists of both departments, and were seen every three months by specially
trained research nurses. Quantitative clinical and laboratory data were collected,
comprising the Ritchie Articular Index (RAI), the number of tender joints, number of
swollen joints, erythrocyte sedimation rate (ESR according to Westergren, mm/Ist h), IgMrheumatoid factor (cnTymc lonkcd immunosorbent assay (ELISA), normal <1() Ill/ml), ΙΙΙΛstatus and level of education. Furthermore, the patients completed a Health Assessment
Questionnaire (HAQ) every six months and at each visit the Disease Activity Score (DAS)
was calculated !''r The starting date, close, stopping date, reason for discontinuation and
side-effects of the DMARDs and NSAIDs were recorded 2" DMARDs included antimalarials,
methotrexate, sulfasalazine, gold, D-penicillamine, azathioprine, cyclophosphamide and
cyclosporin.
Standard methods of survival analysis (Kaplan-Meier, 1957) were used, in which the
mortality of this RA-population (n = 622) was compared with the expected mortality based
on the general population of the Netherlands matched for age and sex w . Patients lost to
follow-up were contacted by phone or mail with the help of family or general physicians to
determine the death/life status of the relevant patient at April 1997. Causes and dates of
death were obtained from the general practitioner (or rheumatologist who obtain dates and
causes of death from the general practitioner in the Netherlands) and were coded
according the International Classification of Diseases, Ninth Revision, Clinical Modification
(ICD-9-CM) medical diagnoses.
The functional capacity of patients attending the Nijmegen University Hospital (n = 322),
of whom Health Assessment Questionnaires were available at each year of follow up
(n = 249), are presented for each year of follow up (Table II)
Prognostic factors for mortality were analysed multivariately by the Cox proportional
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hazards model, multivariate with age (start of RA), sex (male or female), IgM rheumatoid
factor (IgM-Rf, positive or negative), IILA-status, RAI, number of swollen joints (range 0-44),
mean DAS of first year of follow up (range 0-10), and ESR fixed in the model. All variables
were continuous, except sex, IgM-Rf and HLA-status. Patients for whom all baseline
characteristics were available, were included in the model (n = 566). The dependent
variable in the model was duration of follow up. In a separate analysis, the mean ILAQ ot
first year was included in the Cox proportional hazards model as well

Table I. Baseline Characteristics of the Study Population
Characteristic

Patients = 622 *

Female
Age at study start (years)
IgM-Rf+OlOIU)
HLA-DR4-IESR (mm/lst hour)
Disease Activity Score
Ritchie Articular Index
Health Assessment Questionnaire
DMARD (first year)
DMARD (follow up)
Corticosteroids (first year)
Corticosteroids (follow up)

386

(62)
53 3 (1ÎW16)
510 (82)
336 (54)
ί0 7 (2 0-135 0)
4.0
(2 8-5 6)
12 3 (3 0-27 0)
0.67 (0-1 97)
566 (91)
591 (95)
124 (20)
212 (34)

• mean values (range) and numbers (percentages) are given

Results
Mortality a n d functional capacity
By April 1997,622 patients had entered the study and were included in the various analyses.
Table I presents the baseline characteristics of the clinical variables of the study group
Figure I shows the number of patients at each time point during 10 years of follow up. Mean
duration of follow up was 5.8 years (range 1-10 years), and 109 patients were followed up
for 10 years. Of the total study group of 622 patients with recently diagnosed RA, 55
patients (16% of the patients up to 10 years of follow up) died during the period of
observation with a mean age at death of 73 years The patients included had a similar
prevalence of chronic comorbidities as patients with other chronic diseases, also having
other comorbidities, living in the same area as the patients with RA ," ''.The life/death status
could not be traced in two of the 35 patients who were lost to follow up at April 1997.
The causes of death ascribed by the rheumatologists or general practitioners could be
classified as cardiovascular (n=26) and respiratory cause (n=6),cancer (n=17), sepsis (n=l),
amyloidosis (n=2), renal insufficiency of unknown cause (n=l), perforation of the
oesophagus, probably related to NSAID treatment (n=l), and pancytopenia during
aurothioglucose treatment ( n = l )
Figure 2 presents survival functions (Kaplan Meyer) of the patients with RA (η = 622)
compared with the general population of the Netherlands, matched for sex and age.
Confidence intervals (95%) are shown for the study group, as patients had to be censored
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Figure 1. Length of follow up of patients w i t h recent o n s e t RA.
Patients (n) at each timepoint

tor duration of follow up, because of different inclusion dates of the patients The death rate
was not significantly different from that of the general population of the Netherlands up to
10 years of RA The survival curves started to diverge at about seven years of follow up,
although this was not statistically significant
Figure 2. Kaplan-Meier survival curves o f patients w i t h r e c e n t o n s e t RA
c o m p a r e d w i t h the general population of the Netherlands, matched for
age and sex. Confidence intervals (95 0/o) of the study group are s h o w n .
1 06 η

1

ΟβΟ-

0 75·

070-I
0

1

1

1

2

ι
3

ι
4

1
5

1
6

ι
7

1
0

9

ι
10

M ITS

Table II shows the course of the functional capacity according to the IIAQ during the
complete follow up period of the patients attending the Nijmegen University Hospital The
mean value of the HAQ of these patients at entry was comparable with the mean value of
the patients not included in the anal) sis for functional disability The functional capacity was
relatively constant during the first 6 years after an initial improvement from baseline
Thereafter a gradual decline in HAQ scores was seen, with the functional capacity being at
the same level after 10 years of follow up as at start
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Table Π. The course of the functional capacity (Health A s s e s s m e n t
Questionnaire scores) during 10 years of follow up.
Year

HAQ (mean)

mean differeii c e

i>EM

η

compared to baseline
At entry

0.67

0

1
2

0 49
OSS

- 0 25*

3

0 53
0 56

4

249

- 0 23*
- 0 24'
- 0 18*

5
6
7
8

0 55
0 56
0.63
0 65

- 0 19'
- 0 10*
-001
-001

9
10

0 63
0.65

- 0 07
- 0 05

0 04
0 04

210
201

0 04

168

0 05

151

0 05
0.05

127
110

0 06

98
78

0.06
0 07
0 07

44
40

SEM Standard error of Ihc mean
' ρ < 0 05

P r o g n o s t i c factors
Patients for whom all baseline characteristics were available, were included in the model (n
= 566).TabIe III presents the results. Age at start (p = 0.0001) and male sex (p = 0 02) were
the only significant prognostic factors for death IgM-RF, though not statistically significant
appeared to have some prognostic power (p = 0.06). The level of education proved to be
lower in the RA cohort than in the Dutch working or the Dutch general population, but
after adjustment for age and sex the difference disappeared w None of the other variables
was a significant prognostic factor In a separate analysis, in which the mean HAQ of the first
year was also included, the HAQ did not have prognostic value for mortality (results not
shown).

Table III. Results of multivariate Cox regression analyses of the prognostic
value of selected variables at study entry in patients w i t h RA.
Variables

Risk Ratio
(conditional)

p-v.ilue

Sex (male sex)

0.56
1 12
251

0 02

0 85

0 57
0 18

Age (at study start)
IgM-Rf
HLA-DR4+
ESR
Disease Activitv Score
Ritchie Articular Index
Total Swollen Joints
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0 99
2 69
0 95
0 94

0 0001
0 06

0 12
0 29
0 21

Discussion
In this prospective study, started in 1985, the death rate ot an inception-cohort of patients
with recent onset RA was analysed. Fifty-five patients of the study-group of 622 patients
died during the period of observation The observed mortality of this study-group up to 10
years of follow-up was comparable with the expected mortality calculated with the aid of
life-tables of the general population of the Netherlands (matched for sex and age) -"'.This
finding is in contrast with the general belief that RA is associated with an increased death
rate ".
Only three studies report the mortality in patients followed up prospectively from onset l,,J .
In the study of Corbett et al a small increase in mortality, compared with population
expected rates was found (these data analysed statistically).This excess mortality increased
with increasing duration ot disease, but was already apparent after three years ot tollow-up
'.The study of Rasker and Cosh, also including an inception-cohort of patients with RA who
satisfied the ARA criteria of definite or classical RA within one year of onset, did not
compare their results with the general population (that is, the population of the UK).
However an increase in mortality, between the third and tenth year after baseline with a loss
of life expectancy of at least five years was suggested " A striking difference between the
stud}' of Rasker and Cosh and our data is the mean age at death (73 years in this study versus
68 years in the study of Rasker et al) In contrast, only the study of I.indquist and Eberhardt
found no increased mortality '-.
The causes of death observed in our study were comparable with the results seen in the
three inception cohort studies, except for two deaths related to treatment which occurred
in this study " " '-'. In the three previous studies second-line drugs were not responsible for
any deaths, probably owing to the relatively small numbers of patients in those studies '"" J
In the study of Undquist and Eberhardt only 62% of the patients were treated with DMARDs
and 16% with oral corticosteroids at some time during follow-up '-. In our study 91%> of the
patients were already being treated with DMARDs during the first year of follow up and
95'% of the patients were treated with DMARDs at some time during follow up. In addition,
20% of the patients used oral corticosteroids at some time during the first year of
observation, and 35% of the patients used oral corticosteroids at some time during the
complete follow up period. In the Netherlands there is a general policy of referring patients
with RA early in the disease course to a rheumatologist Therefore none of the patients had
started taking DMARDs or corticosteroids before inclusion in the study. Although it seems
logical to suggest that the early use of second line treatment might lead to treatment related
mortality *', this was not confirmed by our stud} as no increased mortality was found. In
other mortality studies increased death rates in patients with RA were reported as a result
ol infection, especially respiratory infection, gastro-intestinal and lymphoproliferative
diseases ' 2 - , *" "' However most of these studies had different definitions of RA, disease
duration before study inclusion and length of follow up, and most patients received steroid
treatment for several years ' - '" "'
The functional capacity was relatively constant during the first six years after an initial
improvement from baseline After 10 years of follow up the functional capacity had
returned to the level at the start of the study.This is in contrast with the study of Corbet et
al, in which disability was reported to develop most rapidly during the first year after
disease onset, with a slow, nearly linear rate of increase during the period of observation ''
In the study of Eberhardt and Hex, in which no increased mortality was found in an

115

inception cohort of patients with RA, it was concluded that functional impairment of
different joints had progressed, but most patients were mildly disabled up to six years of
follow up " In that study fewer patients were treated with second line drugs or
corticosteroids during follow up, and therefore we suggest that the early use of' second line
treatment in our study, in almost all patients, might have led to improved functional capacity
but not to increased mortality.
Different variables at onset were also analysed for their prognostic value for mortality. No
univariate analysis was performed, as mortality and several disease activity variables are
highly age and sex related Thcretbre age would act as a contounder in a univariate analysis
In the regression model only age at start and male sex were statistically significant
prognostic factors. These results are in line with the results of the study of Lindquist and
Eberhard! '-.This is unsurprising, as age and sex are the strongest predictors of mortality in
the general population as well However Anderson, who reviewed 25 articles on age and
mortality in RA, failed to show a clear association between sex, age and mortality in RA "
Corbett et al and Rasker and Cosh did not analyse prognostic factors for mortality. Corbe»
et al showed that, compared with survivors, those who died had more severe disease, were
more often treated with steroids, and became more disabled during the course of their
illness '' Rasker and Cosh suggested a longer life expectancy for women, a greater chance
of early death for patients with a bad functional status and for patients with persistently
high ESR and with strong seropositivity for RF ". However, these suggestions were not
statistically analysed.
It has long been suggested that patients with RA, especially the more severe cases, have a
shortened life expectancy compared with the general population " In this study of an
inception cohort of patients with recent onset RA we conclude that the death rate up to
10 years of follow up of patients with RA was not significantly different from the expected
mortality of the general population. Therefore we suggest that the aggressive therapeutic
strategies introduced since the 1980ies, have not only resulted in an improved disease
course but also in a better long term outcome. But we are aware that other possibilities
cannot be excluded - for example, some evidence suggesting that RA is getting milder and
less common and the tact that patients attending hospitals are more likely to receive
preventative treatment for comorbidities However, as some studies have suggested that the
mortality of patients with RA compared with the general population increases with the
duration of the disease further research (longer follow up) may be necessary '. In this study,
only age at start and male sex were statistically significant prognostic factors for mortality.
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Summary
Rheumatoid arthritis is a chronic systemic disease of unknown etiology, encompassing a
heterogeneous group of patients. Due to this heterogeneous character of the disease,
patients have different disease courses and respond differently to treatment.
Over the past decade, there has been a marked change in the approach of treating RA, from
one of delaying the use of second line medications (DMARDs) to using these medications
within the first months of disease onset. Nowadays a large number of second-line agents is
available, including methotrexate, gold salts, antimalarials, sulfasalazine, azathioprine, dpenicillaminc, cyclosporin, and recently, leflunomide. These second-line agents have been
proven to influence the disease course beneficially in the short-term, and have resulted into
the expectation of improvement in the long-term
In the present thesis a compact overview is provided in which long-term outcome,
including disease activity, radiographic joint damage, bone mass, disability, comorbidity and
mortality has been studied in RA patients followed up from disease onset The study has
been performed in RA patients attending the Nijmegen or Groningen University Hospital
with recent onset RA (symptoms < 1 year at study-entry) according to the American College
of Rheumatology criteria (ACR, 1987) This longitudinal prospective follow-up study started
in April 1985 after which patients have been followed up in a standardised way.
Anti-CCP
RA has been reported to be associated with many types of autoantibodies already present
early in the disease Recently a new autoantibody, anti-CCP antibody, was found in the sera
of RA patients. The diagnostic characteristics of this new antibody have already been
confirmed, although its predictive value is still unknown In the second chapter the antiCCP antibody status was determined to predict functional disability and radiologic damage
three and six years after disease onset.This anti-CCP antibody could be detected in the sera
of almost 70% of 279 RA patients and these patients developed statistically significant moresevere radiologic damage than patients negative for anti-CCP In multiple regression analysis
radiologic damage after 6 years followup was significantly predicted b\ IgM-RF status,
radiologic score at entry, and anti-CCP antibody status. Functional disability was significantly
predicted by sex, age at entry, IgM-RF status and DAS.
DMARDs
Over the past decade the introduction of several new effective DMARDs, such as
methotrexate and leflunomide, has increased the therapeutic options for rheumatologists.
In the third chapter a review has been given of the currently most frequently used
DMARDs, including history, pharmacology, mechanism of action, therapeutic efficacy,
toxicity and use in daily clinical practice.
Refractory RA
A small number of RA patients will become treatment resistant or "refractory" during their
disease course. In the fourth chapter we dealt with and discussed the term "refractory RA",
based on a MEDLINE database search using this term. A uniform description or definition
for "refractory" RA did not appear to be available when 40 studies using this term were
studied. This definition is needed to evaluate treatment options in this specific RA
subpopulation. We developed provisional criteria tor characterisation of the term
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"refractory RA" based on these 40 studies: patients should have been treated with at least
three different DMARDs, including both methotrexate and sulfasalazine. Using this
definition, only a small number of RA patients fulfilled the criteria during their disease
course. We suggest, before patients can be defined as "refractory" RA, that several disease
characteristics should have to be further characterized by studies using this term Number
and kind of DMARDs used, reasons for DMARD withdrawal and disease activity measures
should minimally be mentioned
Patients with therapy resistant disease are often accompanied by a range of extra-articular
manifestations of the disease In the fourth chapter treatment options for these
manifestations have been discussed by reviewing studies reporting on these manifestations.
Bone mass
In chapter 5 a review of the literature of bone mass in RA patients is given. It appeared that
osteoporosis is a common finding in RA patients, particularly in postmenopausal women.
Bone loss has been observed especially in the first years of the disease. Several factors have
been reported to be responsible for increased rates of bone loss, including active
inflammation, low levels of physical activity and the use of glucocorticoids. RA patients are
therefore at increased risk of developing osteoporotic fractures.
In the sixth chapter change in BMD in patients with recent onset RA, and variables possibly
associated with this change in BMD, especially the influence of physical activity, were
studied during the first decade of the disease. The prevalence of low bone mass in RA
patients has been studied using Z-scores, which are calculated by comparing the BMD of
the patients with age- and sex- matched controls.
To determine the change in BMD, BMD was measured twice in 76 RA patients with a mean
disease duration of 2.3 years at the first, and 8.9 years at the second BMD measurement. At
the first BMD measurement RA patients had a lower BMD in comparison with the reference
population (Z-score -0 42). Between both measurements a small decrease in BMD was
observed (-0.28 %/yr). However, the rate of bone loss was smaller than expected: the Zscore increased between both measurements with 0.13. This means that after the initial
years of the disease reduction of BMD is less than expected in the following years
compared with the sex and age matched normal population Active disease, reflected by an
elevated ESR, was associated with increased bone loss, although not statistically significant.
Use of prednisone was significantly associated with reduction of BMD in all RA patients
A problem in evaluating the effect of mobility on BMD in previous studies was the
quantification of physical activity The Health Assessment Questionnaire appeared to be the
most frequently used measurement of the effect of mobility on BMD. But the load on the
bones mainly causes the effect of physical activity on BMD, and it remains therefore unclear
whether the HAQ,a measure ot functional capacity, accurately reflects this physical activity
Thereiore we developed a new measurement of physical activity, "the activity load
variable" This variable was computed as body weight in kg multiplied by the WeightBearing Mobility (WBM) time, the time patients reported to actually spent standing or
walking during the day in hours. This time was determined from a validated pcformance
oriented questionnaire, the walking assessment linear questionnaire (WALQ). Only in
postmenopausal women the activity-load variable was a significant predictor for changes in
BMD On the basis of our findings we suggest for determination of the effect of physical
activity on changes in BMD to prefer a measurement of performance above measurement
of functional capacity
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Comorbidity
In chapter 7 the extent of chronic unrelated diseases in RA patients has been described.
During the period of follow up 27% of the patients reported at least one chronic unrelated
co-disease The most frequently reported co-existing diseases were of cardiovascular (29%),
respiratory (18%) or dermatological (11%) origin. For the major part (66%) chronic coexisting diseases were already present before study start. No statistically significant
differences in use of DMARDs or corticosteroids, disease activity and outcome in terms of
physical disability (Health Assessment Questionnaire) and radiologic damage (Sharp's
modified version) over a 3 and 6-year period between RA patients with and without chronic
co-existing diseases were observed
Our measurement of comorbidity was constructed by retrospective and time-consuming
interviews Therefore and due to the high prevalence of co-existing diseases in RA patients,
we suggest to develop a new and more simple measurement of comorbidity, to facilitate
charting comorbidity in RA in daily clinical practice.
Mortality
It has long been suggested that patients with RA, especially the more severe cases, have a
shortened life expectancy and a decreased functional capacity in the long term in
comparison with the general population. It has been assumed that the more aggressive
treatment strategy the last decades has influenced beneficially the disease course on the
long term although this has not been proven so far. In chapter 8 the mortality ratio and long
term functional disability have been evaluated in patients with recent onset RA. The
mortality rate up to 10 years of follow-up was not significantly different from the expected
mortality of the general population. Fifty-five patients from the study population died, the
most frequently reported death causes were of cardiovascular and respiratory origin. Only
age at start and male sex were statistically significant prognostic factors for shortened life
expectancy. Even the functional capacity according to the HAQ improved during the first 6
years compared to the value at entry.After 10 years of follow-up the functional capacity was
still better compared to study start.
Conclusion
The results of this thesis suggest that the prognosis of RA patients has improved the last
decades. Therefore we hypothesize that the early and more aggressive treatment strategies
have beneficially influenced the disease course of RA patients in the last decades.
Nevertheless, a definite number of RA patients will remain therapy-resistant, and for this
group more aggressive treatment may be required the upcoming years Therefore
management of these patients will be one of the major challenges in rheumatology the next
decade
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Samenvatting
Reumatoide artritis (RA) is een chronische systeemziekte, gekenmerkt door een
symmetrische gewrichtsontsteking van met name de kleine hand- en voetgewrichten. De
oorzaak van de ziekte is nog steeds onbekend. De diagnose wordt gesteld aan de hand van
de in 1987 gereviseerde criteria van de Amerikaanse vereniging van Reumatologie (1987
revised criteria of the American College of Rheumatology (ACR)). Wereldwijd komt RA bij
ongeveer 1% van de bevolking voor, bij vrouwen van middelbare leeftijd manifesteert zich
de ziekte vaker. Naast gewrichtsklachten kan de ziekte ook gepaard gaan met algemene
verschijnselen (moeheid, spierzwakte of gewichtsverlies) en kunnen ook andere organen,
zoals longen, nieren en bloedvaten, zijn aangedaan. Door het heterogene karakter van de
ziekte hebben patiënten een variabel ziektebeloop en reageren ze verschillend op
medicamenteuze behandeling
De laatste 2 decennia heeft er een opvallende verandering in de behandclstrategic van RA
patiënten plaatsgevonden. Er wordt tegenwoordig reeds in een zeer vroeg stadium van de
ziekte (eerste maanden na de diagnose) gestart met behandeling met tweedelijns
antireumatica (disease modifying anti-rheumatic drugs, DMARDs). Er zijn inmiddels een
groot aantal DMARDs beschikbaar, zoals methotrexaat, goud, antimalaria middelen,
sulfasalazine, azathioprine, d-penicillamine, cyclosporine, en leflunomide Omdat deze
nieuwere en "agressievere" behandclstrategic met deze DMARDs pas de laatste jaren wordt
toegepast is het effect hiervan op de lange termijn nog grotendeels onbekend.
In dit proefschrift worden resultaten beschreven van onderzoek, waarin het ziektebeloop
van RA patiënten op de lange termijn is geëvalueerd. Hiervoor zijn een aantal
uitkomstvariabclen gebruikt- rontgenafwijkingen, botmassa, functionaliteit, co-morbiditeit
en mortaliteit. De gegevens voor dit proefschrift werden verkregen tijdens een in april 1985
gestart longitudinaal prospectief follow-up onderzoek van RA patiënten die gevolgd
worden vanaf het begin van hun ziekte (minder dan 1 jaar klachten) Het onderzoek werd
uitgevoerd in de Academische Ziekenhuizen van Nijmegen en Cironingen.
Anti-CCP
In hoofdstuk 2 worden de resultaten beschreven van een studie naar de voorspellende
waarde van een nieuw RA specifiek autoantilichaam, "anti-citrulline containing peptide"
antilichaam (anti-CCP) voor het aantonen van tunctieverlies en röntgenschade Dit anti-CCP
antilichaam kon in de sera van bijna 70% van 279 RA patiënten worden aangetoond
Patienten positief voor dit anti-CCP antilichaam ontwikkelden statistisch significant meer
rontgenschade dan patiënten negatief voor anti-CCP Vervolgens werd de voorspellende
waarde van anti-CCP antilichaam bestudeerd in vergelijking met andere reeds bekende
prognostische factoren middels multipele regressie analyse Anti-CCP antihehaam had een
significante additionele voorspellende waarde voor rontgenschade na 6 jaar ziekteduur,
maar de reumafactor, ziekteactiviteit en de rontgenschade bij het stellen van de diagnose
bleken statistisch gezien sterkere voorspellers Functieverlies kon significant voorspeld
worden door geslacht (vrouw), leeftijd bij het begin van de ziekte, reumafactor en ziekteactiviteit, maar niet door anti-CCP antilichaam
DMARDs
Dankzij de toename van het aantal beschikbare tweedelijns anti-reumatica, /oals
methotrexaat en leflunomide, is de behandelslrategie van RA aanzienlijk veranderd de
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laatste 2 decennia. In hoofdstuk 3 wordt een overzicht gegeven van de tegenwoordig meest
gebruikte DMARDs, met betrekking tot farmacologie, werkingsmechanisme, therapeutisch
effect, bijwerkingen en dosering in de dagelijkse praktijk.
Refractairc RA
Een klein aantal RA patiënten zal gedurende het ziektebeloop niet reageren op behandeling
met conventionele DMARDs. Deze subgroep van RA patiënten wordt in de dagelijkse
praktijk gedefinieerd als therapie-resistent of "refractair" Na evaluatie van studies waarin
deze term werd gebruikt, bleek een uniforme definitie van "refractairc RA" niet voor
handen Het is daarom niet mogelijk om de diverse behandelmogelijkheden voor deze
specifieke RA subpopulatie te vergelijken. In hoofdstuk 4 worden de resultaten
gepresenteerd van cen studie waarin we hebben geprobeerd de term "refractair" te
definieren, gebaseerd op die eerdere studies, en toe te passen in onze RA patiënten
populatie. Patienten werden als "refractair" beschouwd als ze met minimaal drie
verschillende DMARDs, waaronder in ieder geval methotrexaat en sulfasalazine, behandeld
waren. Gebruik makend van deze definitie kon slechts een zeer klein aantal patiënten als
therapie-resistent worden beschouwd. Wij suggereren derhalve dat studies die gebruik
maken van de term "refractair", eerst een aantal ziektekarakteristieken beter dienen te
definieren Deze ziektekarakteristieken zouden minimaal het aantal en soort gebruikte
DMARDs, redenen voor het staken van de behandeling en een maat voor de zickteactiviteit
moeten inhouden.
Patienten met refractairc RA ontwikkelen ook vaak extra-articulaire manifestaties van de
ziekte In hoofdstuk 4 werden behandelmogelijkheden voor deze extra-articulaire
aandoeningen besproken.
Botm ineraalclichtheicl (BMD)
In hoofdstuk 5 wordt een overzicht van de literatuur gegeven over BMD in RA patiënten
Een verminderde BMD wordt vaak waargenomen bij RA patiënten, met name bij
postmenopauzale vrouwen. De/e afname in BMD wordt m.n. gezien in de eerste jaren van
de ziekte. Verschillende factoren, zoals ontstekingsmediatoren, een vermindering van
lichamelijke activiteit en het gebruik van corticostero'iden worden geassocieerd met verlies
aan botmassa RA patiënten hebben hierdoor een verhoogde kans om fracturen te
ontwikkelen
In hoofdstuk 6 worden de resultaten beschreven van een studie waarin de verandering in
botmineraaldichthcid (BMD) is geëvalueerd gedurende de eerste tien jaar van het
ziekteproces Om de prevalentie van een lagere BMD weer te geven werd gebruik gemaakt
van Z-scores, die worden berekend door de botmassa van patiënten te vergelijken met die
van de voor leeftijd en geslacht gecorrigeerde controle populatie Voorts werden mogelijke
variabelen die geassocieerd zijn met deze veranderingen in BMD bestudeerd, waarbij onze
aandacht vooral uitging naar de invloed van de mobiliteit op de verandering in BMD
Om de verandering in botmineraaldichthcid te kunnen bepalen, hebben wij de BMD
tweemaal gemeten in 76 patiënten met RA, met een gemiddelde ziekteduur van 2 3 jaar op
de eerste, en 8.9 jaar op de tweede BMD meting. Op de eerste BMD meting hadden RA
patiënten een lagere BMD in vergelijking met de referentiepopulatie (Z-score -0.42).Tussen
beide BMD metingen werd een kleine afname in BMD waargenomen (-0.28%/jaar). Maar de
mate van verlies aan botmassa was veel minder dan verwacht werd' de Z-score nam tussen
beide BMD metingen met 0.13 toe. Dit betekent dat de afname in BMD na de eerste paar
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jaar van de ziekte veel minder is dan verwacht in de daaropvolgende jaren in vergelijking
met de normale bevolking. Een hoge bezinking, een maat voor de ziekteactiviteit, was
geassocieerd met een verhoogd botverlies, alhoewel niet statistisch significant Het gebruik
van prednison was significant geassocieerd met botverlies in alle patiënten.
Een probleem dat zich voordoet wanneer we naar het effect van fysieke activiteit (ot
mobiliteit) op de verandering van botmineraaldichtheid kijken is hoe we fysieke activiteit
het beste kunnen meten. De "health assessment questionnaire" (HAQ) wordt hier meestal
voor gebruikt. Maar dit meetinstrument meet m.n. de functionele capaciteit, wat niet het
exacte effect van fysieke belasting en de daarbij behorende belasting op het bot hoeft weer
te geven Dit in tegenstelling tot de recentelijk ontwikkelde en gevalideerde "walking
assessment linear questionnaire" (WAI.Q) die niet de functionele capaciteit maar de fysieke
belasting weergeeft De WALQ schat de daadwerkelijke tijd die een patient lopend of staand
doorbrengt op een dag. Hieruit werd de "activity-load" bepaald, die werd berekend door het
lichaamsgewicht in kg te vermenigvuldigen met de tijd in uren die een patient meldde te
staan en lopen per dag. Wij hebben gekeken of de "activity load" een betere maat was dan
de HAQ om het effect van mobiliteit op de botdichtheid te bepalen. Alleen in postmenopauzale vrouwen kon de "activity-load" de verandering in BMD voorspellen. Wij raden
daarom aan om een meetinstrument van de fysieke belasting te gebruiken om het effect van
de mobiliteit op de verandering in BMD te bepalen.
Co-morbiditeit
In hoofdstuk 7 wordt de prevalentie van chronisch RA-ongerelateerde aandoeningen in RA
patiënten beschreven In 27% van de 184 deelnemende RA patiënten kwamen één of
meerdere chronische RA-ongerelateerde aandoeningen voor. De meest voorkomende
chronische ongerelateerde aandoeningen betroffen cardiovasculaire (29%), respiratoire
(18%) of dermatologische (11%) aandoeningen. Deze chronische RA-ongerelateerde
aandoeningen bleken voor het merendeel (66%) reeds aanwezig voordat de diagnose RA
gesteld was. Er werd geen significant verschil gevonden in het gebruik van DMARDs of
corticosteroiden, in ziektebeloop en in functionaliteit of rontgenschade tussen RA
patiënten met en zonder een bijkomende chronische aandoening.
De bij dit onderzoek gebruikte vragenlijsten bestonden deels uit retrospectieve en
arbeidsintensieve interviews met open vragen. Daarom en gezien de hoge prevalentie van
chronisch RA-ongerelateerde aandoeningen in RA patiënten stellen wij voor om een
nieuwe, eenvoudigere co-morbiditeitsvragenlijst te ontwikkelen om co-morbiditeit bij RA in
de dagelijkse praktijk makkelijker in kaart te kunnen brengen.
Mortaliteit
Van RA patiënten wordt verondersteld dat ze een verminderde levensverwachting en een
toegenomen functieverlies in de loop van het ziekteproces hebben in vergelijking met de
normale bevolking. In hoofdstuk 8 wordt de mortaliteit van RA patiënten vergeleken met
die van de Nederlandse bevolking, gecorrigeerd voor leeftijd en geslacht Opvallenderwijs
was er geen significant verschil in mortaliteit tussen de bevolking en RA patiënten
gedurende de eerste tien jaar van de ziekte. Vijfenvijftig patiënten overleden, de meeste als
gevolg van een cardiovasculaire of respiratoire oorzaak. Net als in de normale bevolking
waren leeftijd en geslacht de enige significante voorspellers voor een verminderde
levensverwachting Ook het functieverlies bleef beperkt. Gedurende de eerste 6 jaar van de
ziekte verbeterde de functionaliteit zelfs in vergelijking met de functionaliteit bij studie
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aanvang en na 10 jaar was de functionaliteit nog steeds niet slechter dan bij het begin van
de ziekte
Conclusie
De resultaten van dit jïroetschnft lijken erop te wijzen dat de prognose van RA patiënten
duidelijk is verbeterd de laatste jaren Zeer waarschijnlijk wordt dit veroorzaakt door de
veranderde behandelstrategieen van de laatste twee decennia Desalniettemin zal een zeer
klein aantal RA patiënten therapie-resistent blijven en voor deze groep zal nog
agressievere behandeling noodzakelijk zijn in de komende jaren Behandeling van deze
groep patiënten zal dan ook een van de speerpunten zijn van het reumatologisch
onderzoek in het komende decennium
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bijgebrachte doorzettingsvermogen ben ik nu toch maar mooi bij het slotakkoord van dit
proefschrift aangekomen
Tante grazie a tuli, ci vediamo molto presto
Ciao

Eric-Jan
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Curriculum Vitae
De schrijver van dit proefschrift werd op 12 september 1969 te Nijmegen geboren. In 1987
werd het eindexamen Gymnasium ß aan het St.Oelbert Gymnasium te Oosterhout behaald.
Daarna volgde hij het eerste jaar van de tandheelkunde opleiding wegens uitloting voor de
studie geneeskunde. In 1988 werd hij wel ingeloot en werd een aanvang gemaakt met de
studie geneeskunde aan de Katholieke Universiteit Nijmegen. In 1995 verbleef hij twee
maanden in Richmond (Virginia, USA) alwaar hij de keuze co-schappen family medicine en
emergency volgde in het Johnston Willis Hospital. Het artsexamen werd behaald in maart
1997. Van april 1997 tot en met december 2()()() was hij verbonden aan de afdeling
Reumatologie van het Universitair Medisch Centrum "St. Radboud" Nijmegen (opleider
Prof Dr. L.B.A. van de Putte). In deze periode werd begonnen met het in dit proefschrift
weergegeven promotieonderzoek betreffende therapie en ziektebeloop van RA patiënten
in het afgelopen decennium Voorts was hij gedurende deze periode verantwoordelijk voor
de klinische zorg van refractaire reumatoïde artritis patiënten middels medicatiegebonden
onderzoek en gaf hij onderwijs in anamnese training aan co-assistenten Vanaf 1 januari
2001 is hij werkzaam als arts-assistent in opleiding tot reumatoloog op de afdeling
Inwendige Geneeskunde van het Ikazia Ziekenhuis te Rotterdam (opleider: Dr. R.J.Th.
Ouwendijk)
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Therapy and outcome of
Rheumatoid Arthritis
in the last decade

Eric-Jan Kroot
Nijmegen, 6 Juni 2001

ι.

Patiënten positief voor anti-CCP antilichaam ontwikkelen meer
röntgenschade dan patiënten negatief voor anti-CCP, maar de
additionele voorspellende waarde van anti-CCP in vergelijking
met andere reeds bekende prognostische factoren is
vooralsnog beperkt.

2.

RA patiënten verliezen na de eerste jaren van het ziekteproces
in de daaropvolgende jaren minder bot dan verwacht in
vergelijking met de normale bevolking.

3.

Om het effect van mobiliteit op de verandering in botdichtheid
te bepalen is het hiervoor tot op heden gebruikte meetinstrument van de functionaliteit (HAQ) minder "functioneel"
dan een nieuw meetinstrument van de fysieke belasting
(activity-load).

4.

In folio w-u ρ studies gebaseerd op niet geselecteerde
patiëntenpopulaties wordt de nadruk sterk gelegd op minder
goede uitkomsten in een minderheid van de patiënten, en niet
op goede uitkomsten in de meerderheid van de patiënten,
waarschijnlijk voortkomend uit het principe "good news is no
news". De sterk verbeterde levensverwachting van RA
patiënten is wetenschappelijk gezien daarom geen interessante
bevinding.

5. Vroegtijdige behandeling met tweedelijns anti-reumatica heeft
in het merendeel van de RA patiënten gedurende de eerste
jaren van het ziekteproces tot een verbetering in dagelijks
functioneren geleid.
6.

Er is geen verschil in behandeling en ziektebeloop tussen RA
patiënten met en zonder bijkomende RA-ongerelateerde
chronische aandoeningen.

7. Que sera sera whatever will be will be, the future is not ours
to see, que sera sera (Doris Day).
8

Het bespelen van de saxofoon verhoogt de levenskwaliteit
(eigen waarneming), maar vermindert wel de levensduur
(Kinra et al in BMJ 1999: 319(7225): 1612-1613).

9. Sommige geneesmiddelen zijn erger dan de kwaal zelf
(Seneca).
10 De resultaten van dit proefschrift "voorspellen" slechts het
heden en verleden.
11 Dualisme van medisch wetenschappelijk denken en handelen:
als wetenschapper zoek je voor elke oplossing een nieuw
probleem, als clinicus niet.
12 Het aantal door de auteurs daadwerkelijk gelezen referenties
van een artikel is vaak omgekeerd evenredig met het aantal
vermelde referenties.
13 Promoveren is als Milaan-San Remo: lekker peddelen over de
Po-vlakte, dan stevig doortrappen, zwaar afzien, niet afstappen
en nadenken waarmee bezig te zijn, stug door blijven trappen,
nog even de Poggio, en dan het uitzicht, voorjaarszonnetje en
de aankomst op de via Roma: que bella, que bella!!

