
Editorial

Ann Rheum Dis March 2010 Vol 69 No 3 473

1Mount Sinai Hospital, University of Toronto, Toronto, 
Ontario, Canada

2Erasmus Medical Centre, University of Rotterdam, 
Rotterdam, The Netherlands

Correspondence to: Dr Vivian P Bykerk, Mount 
Sinai, 75 Francis Street, PBB-B3, Boston, MA 02115, 
USA; vbykerk@partners.org

When does rheumatoid arthritis 
start and can it be stopped before 
it does?
Vivian P Bykerk,1 Johanna M Hazes2

Rheumatoid arthritis (RA) is character-
ised by a persistent and often destructive 
polyarticular synovitis involving large 
and small joints not infrequently associ-
ated with extra-articular features. This 
construct was classifi ed by the American 
Rheumatism Association (ARA) 1987 
classifi cation criteria for RA.1 However, 
RA probably has a long prodrome with 
an asymptomatic phase followed by a 
period of unclassifi able musculoskeletal 
symptoms and signs before fully mani-
festing four out of seven of these criteria. 
Current concepts of pathogenesis pre-
sume that environmental triggers inter-
act with genes such as those from the 
histocompatibility complex where an 
arthritogenic peptide triggers the innate 
immune response followed by upregu-
lation of adaptive immunity.2 This 
would represent the preclinical phase 
of RA during which anti-citrullinated 
peptide antibodies (ACPAs) and then 
IgM-rheumatoid factor (IgM-RF) are 
generated. During this adaptive immune 
response, profound changes occur in the 
synovial membrane, leading to an infl ux 
of immune and infl ammatory cells and 
increased vascularity of the joints fol-
lowed by a destructive synovitis.2

Ultimately, patients develop a suffi -
cient burden of synovitis that it is classifi -
able as RA. It is not easy to identify when 
RA actually starts clinically but it may 
be important to recognise preclinical RA 
at a much earlier time point in order to 
prevent progression to full-blown clas-
sifi able disease which becomes persis-
tent and destructive. Starting from the 
presence of early arthritis or undiffer-
entiated arthritis (UA) several predic-
tion models to predict the development 
of RA—however, defi ned—have been 
derived. In all models the presence of 

ACPAs is an independent strong pre-
dictor of the development of RA.3–6

Recently, researchers have attempted 
to identify patients in the prodromal 
phase during a period of very early 
infl ammatory arthritis (VEIA) to deter-
mine if there are predictors that may 
indicate which patients go on to develop 
RA and if there is any treatment inter-
vention that can prevent the inevitable 
progression to classifi able disease. These 
initiatives have been described in this 
issue of the journal. In the fi rst article 
by Bos et al7 investigators attempted to 
determine if the presence of ACPAs or 
RF, or both, would be predictive of the 
development of synovitis in patients with 
arthralgias (see article on page 490). To 
examine the subject of early identifi ca-
tion or prediction of persistent synovi-
tis, Bos et al studied a cohort of patients 
presenting only with arthralgias, known 
to have either a positive RF or ACPA but 
who had no evidence of synovitis based 
on clinical examination.7 Twenty-nine of 
147 of these patients developed synovitis 
over a median follow-up of 28 months. 
Patients were more likely to do so if they 
were ACPA positive than RF positive 
(HR=6.0; 95% CI 1.8 to 20.1; p=0.003). 
From these data it could be inferred that 
RA is preceded by a prodromal phase of 
arthralgia.

These same authors went on to ques-
tion, in a randomised controlled dou-
ble blind trial, whether intramuscular 
dexamethasone given in two doses of 
100 mg 6 weeks apart could reduce the 
 presence of ACPAs and, presumably, pre-
vent the onset of synovitis (see article 
on page 571).8 The rationale for study-
ing this was that the presence of ACPAs 
have been found to be a dependent risk 
factor in the development of RA and thus 
reducing the presence of ACPAs may 
prevent the onset of synovitis in the con-
tinuum towards RA. However, despite 
fi nding that patients treated with dexa-
methasone had persistent reductions of 
ACPA and IgM-RF levels beginning after 
1 month and continuing for 6 months, 
this reduction in ACPAs did not prevent 

the development of arthritis in these 
patients.8 This negative fi nding may be 
explained by the fact that this steroid 
regimen had too short a half-life to be of 
signifi cant impact, that the study was not 
powered to answer this question or that 
patients already had synovitis that could 
have been measured by high-sensitivity 
imaging. No one has yet examined sero-
positive patients in the presymptomatic  
phase with high-sensitivity imaging at 
the phase of arthralgias to determine 
if there is measurable subclinical syno-
vitis in these patients. Wakefi eld et al 
showed that 80% of patients presenting 
with monarthritis, when examined by 
musculo skeletal ultrasound were found 
to have synovitis in other joints.9 Also, 
Kraan et al10 showed that immunohisto-
logical features of synovitis precede clini-
cally manifest arthritis in early RA. Thus 
it is possible that patients presenting in 
all these studies had more advanced joint 
disease than was clinically apparent. For 
this reason it is not entirely clear at what 
point to intervene to prevent full-blown 
classifi able RA.

Starting from the point where there 
is an identifi able synovitis, other inves-
tigators11–13 go on to ask the question of 
whether there are ways of halting VEIA, 
even before it evolves to a classifi able 
form, perhaps even resetting the immune 
system and preventing the need for long-
term treatment (see articles on pages 
495, 503 and 510). Thinking along these 
lines, Verstappen et al12 sought to evalu-
ate whether treating patients with VEIA 
(having a very early but still unclassi-
fi ed infl ammatory polyarthritis) with a 
3-week course of intramuscular gluco-
corticoids (GCs), such as Depo-Medrone 
(DM), as compared with placebo could 
postpone the need for disease-modifying 
antirheumatic drugs (DMARDs) at 6 
and 12 months and prevent the evolu-
tion into RA. Patients with VEIA of 4–10 
weeks’ duration were randomised to 
receive three injections of either 80 mg 
intramuscular DM or placebo, given at 
weekly intervals. Subjects were assessed 
monthly for 6 months and then at 12 
months. Twice as many patients receiv-
ing placebo as compared with those 
receiving intramuscular DM required 
DMARDs at 12 months. Only 10% in 
the treatment group as compared with 
19.8% of patients in the placebo groups 
ever required DMARDs.

Machold et al11 also studied the effect 
of parenteral GC in patients with VEIA 
with the objective of determining if 
this intervention could induce drug-free 
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clinical remission at weeks 12 and 52. 
Subjects with <16 weeks of synovitis 
were randomised to receive either a sin-
gle intramuscular injection of 120 mg 
methylprednisolone or placebo and were 
followed up for 52 weeks. Unfortunately, 
there were no clinical benefi ts noted in 
the treatment arm after 2 weeks and the 
study was unable to show remission or 
delay in the development of RA by par-
enteral GC treatment. These data pro-
vide evidence for a benefi cial but minimal 
effect of intramuscular GC in VEIA.

Previously, van Dongen et al14 exam-
ined this question in the PROMPT 
study (Probable rheumatoid arthritis: 
Methotrexate versus Placebo Treatment 
study) in which patients with undiffer-
entiated infl ammatory arthritis were 
randomised to receive methotrexate or 
placebo. They noted, particularly, that 
the majority of patients who were ACPA 
positive and given placebo went on to 
develop classifi able RA as defi ned by 
these 1987 ARA criteria. The implication 
of these research efforts was that patients 
who met these criteria are already in a 
later phase of the disease. Their fi ndings 
also suggest that for some patients earlier 
treatment can prevent the disease or at 
least abolish the need for DMARDs.

To really prevent destructive disease 
when UA is already overt, a more pow-
erful treatment strategy may be neces-
sary. Emery et al13 sought to determine if 
a 6-month course of abatacept compared 
with placebo given to undifferentiated 
ACPA-positive subjects presenting with 8 
months of early undifferentiated infl am-
matory arthritis would lower ACPA and 
RF levels and impact on radiographic 
progression. In this small, exploratory 
randomised controlled study, subjects 
treated with abatacept experienced 
lowering of their ACPA and RF titres, 
whereas those receiving placebo did not. 
Furthermore, there was worsening based 
on numerical differences in subjects 
receiving abatacept versus placebo both 
in radiographic scores and in osteitis 
scores (for those patients participating in 
the MRI substudy). The sample size was 
too small to know if this was statistically 
signifi cant. Nonetheless, data from this 
study are consistent with those from Bos 
et al 8 and Verstappen et al.12

Taken together, these data indicate 
that short-term, very early intervention 
in patients with as yet unclassifi able dis-
ease who are at risk for the development 
of classifi able RA may modify the course 
of the disease. What is not clear from 
these studies is whether these early lim-
ited treatment interventions: (a) prolong 

the development of true RA; (b) result in 
a less severe course or (c) completely pre-
vent the development of the disease. In 
order to really understand the effects of 
early aggressive but short-term interven-
tions all future studies should evaluate 
high-risk patients with VEIA or UA who 
have arthralgias and positive ACPAs. 
They should be designed, with adequate 
power, as randomised controlled trials 
with suffi cient follow-up to determine 
if agents such as abatacept can truly pre-
vent the development of RA as opposed 
to modifying or delaying the disease 
course.

Of interest, all evaluations have focused 
on the seropositive patient with unclas-
sifi able disease and no studies evaluating 
these questions in seronegative patients 
have been carried out. Treating sero-
negative patients in the PROMPT study 
with methotrexate did not alter their 
disease course.14 The disease course in 
patients with seronegative disease may 
differ from that in patients with seropos-
itive disease. More likely these patients 
represent a more heterogeneous popula-
tion from the perspective of genetic pre-
disposition and clinical disease course. 
Predictors of disease progression and 
persistence in this population still need 
to be identifi ed. Once these are known, 
patients with a high likelihood of a 
destructive disease course would also 
need to be studied very early to deter-
mine which interventions might modify 
or prevent further disease.

Authors from all four of the VEIA 
studies discussed have considered the 
possibility that a single intervention can 
save patients from developing full-blown 
RA by intervening close to the start of 
the journey towards RA, but despite 
methodological variations in these trials 
only very early use of abatacept in an ‘at-
risk population’ prevented progression 
of actual disease manifestations, in this 
case measured as joint destruction. There 
is a need to be able to identify RA close 
to its inception so that the disease course 
can be modifi ed and, ideally, even halted 
or cured. It is still unclear as to how to 
best accomplish this. The use of GCs in 
patients with early infl ammatory arthri-
tis may delay the need for DMARDs 
but does not substantially alter the 
immune process to modify the course 
of the infl ammatory process. However, 
although steroids do not change the 
nature of the disease, they may make it 
easier to control once classifi able RA has 
set in. But, to do so they must be given 
in high doses for a much longer period 
of time.15 However, the safety of this 

strategy has recently come in to question 
based on a meta-analysis.16 No study has 
looked at the effect of a longer period 
of high-dose oral GC in patients with 
VEIA. It may be that a combination of 
existing interventions will be required 
to accomplish the task of halting the dis-
ease at the stage of VEIA, or that a safe 
and cost effective intervention has yet to 
be discovered.

As future studies are designed to pre-
vent RA it becomes important to identify 
RA when it starts. New classifi cation cri-
teria for RA will still identify patients 
with signs and symptoms but will not 
identify those with preclinical RA. VEIA, 
particularly at the preclinical phase, 
requires a more precise understanding 
of early immunological preclinical pro-
cesses and will require a more sophisti-
cated biomarker-based tool to identify 
it. It is hoped that these scientifi c ana-
lyses are being performed on biological 
samples from patients from these stud-
ies in order to learn how to stop a dis-
ease, which still becomes persistent and 
destructive for most patients and renders 
them dependent on drugs, often for life.
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