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ABSTRACT
Background Genetic and environmental risk factors for 
rheumatoid arthritis (RA) are population dependent and 
may affect disease expression. Therefore, we studied 
tender and swollen joint involvement in patients newly 
diagnosed with RA in four countries and performed 
a subanalysis within countries to assess whether the 
influence of autoantibody positivity affected disease 
expression.
Methods Patients with symptom duration <2 years 
fulfilling the American College of Rheumatology/European 
League Against Rheumatism 2010 RA classification criteria 
were selected from METEOR (Measurement of Efficacy 
of Treatment in the Era of Outcome in Rheumatology), an 
international observational database, and the Dutch Leiden 
Early Arthritis Clinic. Indian (n=947), Mexican (n=141), 
South African (n=164) and Dutch (n=947) autoantibody-
positive and negative patients with RA, matched by 
symptom duration, were studied for swollen and tender 
joint distribution.
Results Between countries, the reported distribution of 
swollen joint distribution differed, with more knee synovitis 
in Mexico, South Africa and India compared with the 
Netherlands (37%, 36%, 30% and 13%) and more elbow 
(29%, 23%, 7%, 7%) and shoulder synovitis (21%, 11%, 
0%, 1%) in Mexico and South Africa compared with India 
and the Netherlands. Since the number of autoantibody-
negative patients in Mexico and South Africa was limited, 
Indian and Dutch autoantibody-positive and negative 
patients with RA were compared. The number of swollen 
and tender joints was higher in autoantibody-negative 
patients, but the overall distribution of involved joints was 
similar.
Conclusion Joint involvement at diagnosis does not differ 
between autoantibody-positive and negative patients 
with RA in India and the Netherlands. However, joint 
involvement is reported differently across countries. More 
research is needed whether these differences are cultural 
and/or pathogenetic.

IntRoduCtIon
The disease phenotype of rheumatoid arthritis 
(RA) may be influenced by different factors, 
including the presence of autoantibodies. 

Many patients with RA are positive to one 
or more autoantibodies, which can precede 
symptom onset by years.1 2 Currently, the 
two most important autoantibodies involved 
in the diagnosis and prognosis of RA are 
rheumatoid factor and anti-citrullinated 
protein antibodies (ACPA).3 Although these 
autoantibodies are thought to be involved 
in the disease pathogenesis, a proportion of 
patients with RA test negative for both, indi-
cating that the presence of rheumatoid factor 
and/or ACPA is not a prerequisite for the 
development of RA.4 It is even suggested that 
ACPA-positive and negative RA might not be 
the same disease, supported by differences in 
genetic backgrounds.5 6 

A previous study investigated differences 
in phenotype of ACPA-positive and nega-
tive RA in Dutch patients and found similar 
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Key messages

What is already known about this subject?
 ► Studies describing the phenotype of rheumatoid 
arthritis (RA) in non-Western populations are rare, 
but the available evidence suggests differences in 
RA phenotype in various populations.

What does this study add?
 ► This is the first large study comparing joint 
involvement in patients with recent-onset RA from 
different populations.

 ► In the Netherlands and India, the distribution of 
involved joints did not differ for autoantibody-
positive and negative patients.

 ► Synovitis in large joints was more frequent in India 
(knees), South Africa (knees, elbows) and Mexico 
(knees, elbows, shoulders) than in the Netherlands.

How might this impact on clinical practice?
 ► The present findings are of interest for 
etiopathological studies.
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phenotypes at the time of diagnosis.7 However, the patho-
genesis of RA is complex; genetic and environmental risk 
factors are involved and both are population dependent. 
In addition, local cells, systemic factors as well as local 
mechanical factors are suggested to influence site-spe-
cific inflammation.8–11 Environmental factors are inher-
ently different in different parts of the world. The genetic 
make-up differs across the world and, consequently, 
different genetic risk factors for RA are identified in 
different populations.12

Nevertheless, most scientific research on RA is done 
in Western countries and in line with this, studies 
describing the phenotype of RA in non-Western popu-
lations are rare. Although patients were generally not 
evaluated at the time of diagnosis, the scarcity of avail-
able evidence suggests differences in RA phenotype in 
various populations.13 14 Therefore, we studied the distri-
bution of joint inflammation at the time of diagnosis in 
different RA populations (Mexican, Dutch, Indian and 
South African). In addition, within the Indian and Dutch 
populations, the joint distribution was subsequently 
compared between autoantibody-positive and negative 
patients with RA.

MetHods
Populations
Patients fulfilling the American College of Rheuma-
tology/European League Against Rheumatism 2010 
RA classification criteria15 with available joint counts 
and symptom duration <2 years at the time of diagnosis 
were selected from two observational databases. Dutch 
patients were selected from the Leiden Early Arthritis 
Clinic (EAC) cohort. This is an inception cohort 
including patients presenting with symptoms <2 years 
and clinically confirmed arthritis at the Leiden Univer-
sity Medical Center (LUMC), which is the only centre 
for rheumatic diseases in a semirural area with >400.000 
inhabitants. Indian, Mexican and South African patients 
diagnosed with RA were selected from Measurement of 
Efficacy of Treatment in the Era of Outcome in Rheuma-
tology (METEOR). This is a large international, obser-
vational database including patients with a diagnosis of 
RA according to the rheumatologist, capturing daily clin-
ical practice. Indian patients were included in a private 
rheumatology facility in a community setting (Pune). 
South African patients were included in a large provincial 
hospital (Johannesburg). Mexican patients were selected 
from two university hospitals and one regional hospital 
(Monterrey and Mexico City). In all patients included 
in this study, the 2010 classification criteria were only 
applied to patients with a clinical suspicion or diagnosis 
of RA according to the rheumatologist and patients who 
fulfilled these criteria were studied. All antibody meas-
urements were performed locally. Both the EAC and 
the METEOR databases have been described extensively 
before.16 17 The EAC was approved by the Medical Ethics 
Committee of the LUMC and all participants gave written 

informed consent. Data in the METEOR database were 
gathered anonymously and captured only daily clinical 
practice; here informed consent was not required.

Joint counts
The main outcome was the swollen joint distribution 
at time of diagnosis. Tender joint distribution was also 
studied. Forty-four swollen and 53 tender joint counts 
were collected in Dutch and Indian patients; 28 swollen 
and tender joint counts in Mexican and South African 
patients. Small joints included metacarpophalangeal 
(MCP), proximal interphalangeal (PIP), metatarso-
phalangeal (MTP)2–5, thumb, interphalangeal and wrist 
joints. Large joints included shoulders, elbows, hips, 
knees and ankles, similar to the definitions used in the 
2010 criteria.15

sensitivity analyses
Because joint distribution is part of the 2010 classifica-
tion criteria, hence generating circularity between this 
inclusion criterion and the outcome of interest, joint 
distributions were also studied for patients diagnosed 
with RA by the treating rheumatologists (hence ignoring 
classification criteria).

statistics
First, all patients fulfilling the inclusion criteria were 
selected from the EAC. Then a symptom duration-matched 
cohort with Indian patients was selected from METEOR. 
Patients were matched 1:1 on symptom duration, to 
prevent that differences in symptom duration influenced 
the number of involved joints. Since fewer patients were 
available from Mexico and South Africa and average 
symptom duration was longer, these patients could not 
be matched 1:1. For these two countries, patients with the 
longest symptom duration were excluded to achieve sets 
of patients with similar symptom duration at baseline.

Frequencies were compared for autoantibody-positive 
(rheumatoid factor and/or ACPA positive) and auto-
antibody-negative (both rheumatoid factor and ACPA 
negative) patients and for patients from different coun-
tries. Comparisons between two groups were done with 
the Mann-Whitney U test, comparisons between several 
groups with the Kruskal-Wallis equality of populations 
rank test. P values <0.05 were considered statistically 
significant. All analyses were performed using Stata SE 
V.14 (StataCorp).

Results
Baseline characteristics
Table 1 presents baseline characteristics. Patients in the 
Netherlands were more often autoantibody negative. 
Patients in Mexico and South Africa had a higher body 
mass index than Dutch and Indian patients. Since the 
number of autoantibody-negative patients in Mexico and 
South Africa was too low (n=22 and n=1, respectively), 
analyses were only stratified for autoantibody status for 
the Netherlands and India. Baseline characteristics for 
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Table 1 Comparison of baseline characteristics of patients with RA diagnosed in the Netherlands, India, Mexico and South 
Africa

Netherlands India Mexico* South Africa*

n
Mean
(SD)/% n

Mean
(SD)/% n

Mean
(SD)/% n

Mean
(SD)/%

Gender (% female) 947 65.6 947 81.2 140 86.4 162 81.5

Age (years) 947 56.8 (15.3) 942 42.9 (12.6) 131 47.7 (12.5) 163 47.7 (12.5)

RF (% positive) 942 61.4 944 87.3 137 80.3 164 99.4

ACPA (% positive) 886 51.5 442 72.4 99 60.6 91 96.7

Body mass index 779 26.1 (4.2) 503 26.6 (6.4) 115 33.8 (41.4) 61 28.1 (7.2)

Cigarette smoking 879 908 104 151

  Current 24.0 2.2 24.0 18.6 

  Past 36.6 0.0 3.9 8.6

  Never 39.4 97.8 72.1 72.8

Symptom duration at diagnosis (months) 947 5.3 (4.7) 947 5.8 (4.5) 141 5.3 (2.5) 154 5.4 (2.4)

DAS 865 3.1 (1.0) 549 3.9 (0.9) – – – – 

DAS28 867 5.0 (1.4) 517 6.1 (1.3) 124 5.6 (1.3) 137 5.9 (1.3)

ESR 939 33.6 (27.1) 779 68.9 (31.2) 128 32.5 (19.3) 141 39.6 (28.7)

CRP 935 24.3 (33.9) 779 37.4 (38.3) 99 16.6 (26.4) 143 31.5 (44.7)

VAS patient global (mm) 875 42.0 (25.7) 656 52.3 (18.4) 136 55.6 (26.0) 156 65.6 (22.4)

*In order to achieve sets of patients with similar symptom duration at baseline, 86 patients from Mexico and 139 patients 
from South Africa with longest symptom duration were excluded.
ACPA, anti-citrullinated protein antibody; CRP, C-reactive protein; DAS, Disease Activity Score; ESR, 
erythrocyte sedimentation rate; RA, rheumatoid arthritis; RF, rheumatoid factor; VAS, visual analogue scale. 

autoantibody-positive and negative patients were similar, 
but autoantibody-positive patients had slightly longer 
symptom duration at diagnosis and autoantibody-neg-
ative patients in the Netherlands had higher disease 
activity (online supplementary file 1).

distribution of swollen and tender joints across countries
The swollen joint distribution differed between coun-
tries (figure 1). In Dutch patients with RA, hand and foot 
joints were more often swollen than in India, especially 
MCP1–3, PIP2,3 and MTP2,3. In Mexico and South Africa, 
the distribution of swollen hand joints was similar to that 
in the Netherlands. In contrast to the Netherlands, knees 
were more often swollen in India, Mexico and South Africa 
(13% vs 30%, 37% and 36%, respectively). Patients with RA 
in Mexico and South Africa also had more often swelling 
of other large joints than patients in India and the Nether-
lands. The shoulder was swollen in Mexico and South Africa 
in 21% and 11%, compared with 0% and 1% in India and 
the Netherlands. Similarly for elbow joints these percent-
ages were 29%, 23%, 7% and 7%, respectively. In all coun-
tries, the number of tender joints was higher than the 
number of swollen joints, but patterns were similar.

When comparing the 28SJC between the four coun-
tries, the highest numbers of swollen joints were seen in 
Mexico and South Africa (median 7 and 8 vs 3 (India) 
and 5 (Netherlands)). Overall, tender joint count was 
highest in India (online supplementary file 2).

Comparing autoantibody-positive and negative patients
In general, the number of swollen and tender joints was 
higher in autoantibody-negative than in autoantibody-pos-
itive patients, especially in the Netherlands (online supple-
mentary file 3). Despite higher joint counts, the swollen 
joint was very similar for autoantibody-positive and negative 
patients within both countries (figure 2).

sensitivity analyses
Because of circularity between the number and distribu-
tion of swollen joints and fulfilment of the 2010 criteria, 
swollen joint distribution was also assessed in patients 
diagnosed with RA according to the rheumatologist. This 
showed similar distributions of swollen joints compared 
with patients fulfilling the 2010 criteria (online supple-
mentary file 4: figure 1).

dIsCussIon
This is the first large study comparing joint involvement in 
patients with recent-onset RA from different populations. 
In both the Netherlands and India, the distribution of 
involved joints did not differ for autoantibody-positive and 
negative patients within these countries, but joint involve-
ment was reported differently in different countries. Syno-
vitis in large joints was more frequent in India (knees), 
South Africa (knees, elbows) and Mexico (knees, elbows, 
shoulders) than in the Netherlands. Feet involvement was 
studied in two countries only and was considerably less 
frequently reported in India than in the Netherlands.
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Figure 1 Distribution of swollen (-A) and tender (B) joint involvement in Mexico, the Netherlands, India and South Africa. 
Coloured circles indicate the percentage of patients with swelling or tenderness in the specific joint per country. White circles 
indicate that the joint is not included in the joint count.

Differences observed between the different countries 
can be caused by differences in reporting by doctors or in 
referral of patients to rheumatologists in the different coun-
tries. Then selection bias may have influenced the results. 
Alternatively, the observed differences can be ‘true’. Then 
further studies on the underlying pathogenetic mechanisms 
that drive the difference in distribution of joint involve-
ment are required and can increase our understanding 
on the mechanisms leading to RA and to inflammation 
of the predilection places. To evaluate which of these two 
possibilities is true, validation studies are required. This can 
either consist of validation studies in other observational 
cohorts, or based on analyses on randomised controlled 
trials. However, the inclusion criteria that are used in most 
intervention studies can also induce selection bias, as the 
patients studied here are often a severe subset of RA.

The consequences of different selection methods of 
patients between centres or countries, if present, do not 
affect the results of the analyses done within countries. Joint 

distribution of ACPA-positive and ACPA-negative RA has 
been studied previously and no differences were observed, 
which was now replicated in a larger Dutch data set as well 
as in an Indian RA population.7 This finding suggests that 
some common triggers lead to synovitis in similar joints 
in autoantibody-positive and negative patients, although 
these may differ between countries. Unfortunately, since 
the number of autoantibody-negative patients included 
in the database by a rheumatologists from Mexico and 
South Africa was limited, stratification on autoantibody 
positivity could not be performed for these data sets.

The number of autoantibody-positive patients was 
higher in India than in the Netherlands. This is intriguing 
as smoking is an important risk factor for ACPA-positive 
RA and the number of patients smoking in India was low.18 
Different explanations are possible. It is known that the 
number of women smoking in India is low (approximately 
3%).19 Another issue is that the smoking data captured 
contained information on cigarettes but not information 
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Figure 2 Distribution of swollen joint involvement (A) and tender joint involvement (B) in India and the Netherlands for 
autoantibody-negative (left) and autoantibody-positive (right) patients. Coloured circles indicate the percentage of patients with 
swelling in the specific joint per country. White circles indicate that the joint is not included in the joint count.

on smokeless tobacco products, while these products 
are much more prevalent than cigarettes in India.20 The 
absence of gathering information on smokeless tobacco 
products in METEOR illustrates the complexity of inves-
tigating potential environmental factors with an interna-
tional scope and the Western perspective with which we 
design questionnaires. To what extent these and other 
environmental factors such as diet, oral hygiene or other 
factors could potentially influence joint distributions 
remains a subject for further study.21 22

As noted, this study has several limitations. Because of 
the observed differences in symptom duration of patients 
with RA in the different countries, which may indicate that 
patients were in an earlier or later phase of the disease 
at first presentation to rheumatologists in different 
countries, patients were matched on symptom duration 

(period between symptom onset and diagnosis). The 
date of start of symptoms as indicated by patients may be 
subject to recall bias. In addition, it is unknown if this is 
also subject to cultural differences.

Another limitation is that the data included in this study 
were captured during daily clinical practice and there 
has been no standardisation of joint counts between all 
contributing centres. Previous research showed that in 
particular, the interobserver reliability of swollen joint 
assessments is variable and studies on the effect of stan-
dardisation and training on swollen joint assessments 
show conflicting results.23 This could be a source of 
bias when comparing the distribution of involved joints 
between countries. However, in each centre multiple and 
different rheumatologists were involved as well, hence 
differences in joint examination between persons within 
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and between centres may exist. The influence of such 
differences on the results is unknown. Another issue is 
that swelling of shoulder joints was prevalent in Mexico 
and South Africa. It is known that swelling is difficult to 
feel by palpation of this joint. To what extent the experi-
enced rheumatologists also incorporated information on 
a reduced range of motion when filling information of 
joint counts is also unknown.

Patients were included when they were newly diag-
nosed and assessed the baseline visit. Therefore, rheu-
matologist-prescribed mediation was not yet started 
and it is highly likely that patients were disease-modi-
fying antirheumatic drug naive, but we have no data on 
possible prescription of non-steroidal anti-inflamma-
tory drugs or glucocorticoids by primary care physicians 
before the first visit to a rheumatologist. A final limitation 
is that all patients per country originated from a limited 
number of centres. Hence, we are unsure whether the 
patients included in different centres are reflective for 
the patient population of the entire country, especially 
for South Africa and Mexico for which included patient 
numbers were smaller.

In our view and despite all limitations, the present 
findings may be of interest for etiopathological studies. 
The vast majority of studies on genetic or environmental 
risk factors that are published now were done in Western 
countries. However, it is known that genetic risk factors 
differ around the world, for example, HLA-DRB1*09:01 
is mainly associated with RA in Asian populations and 
African Americans but is not prevalent in Western popu-
lations, whereas PTPN22 is a risk factor specific to Cauca-
sian populations.12 24 To what extent different risk factors 
account for subtle differences in phenotypic presentation 
remains to be explored. However, such further studies 
may shed light on pathophysiological processes under-
lying the predilection locations of synovitis in early RA.
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