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Abstract
Objectives
To analyse clinical severity/activity of rheumatoid arthritis (RA) according to smoking status.

Methods
The QUEST-RA multinational database reviews patients for Core Data Set measures including 28 swollen and tender joint
count, physician global estimate, erythrocyte sedimentation rate (ESR), HAQ-function, pain, and patient global estimate, as
well as DAS28, rheumatoid factor (RF), nodules, erosions and number of DMARDs were recorded. Smoking status was
assessed by self-report as “never smoked”, “currently smoking” and “former smokers”. Patient groups with different
smoking status were compared for demographic and RA measures.

Results
Among the 7,307 patients with smoking data available, status as “never smoked,” “current smoker” and “former smoker”
were reported by 65%, 15% and 20%. Ever smokers were more likely to be RF-positive (OR 1.32;1.17-1.48, p<0.001).
Rheumatoid nodules were more frequent in ever smokers (OR 1.41;1.24-1.59, p<0.001). The percentage of patients with
erosive arthritis and extra-articular disease was similar in all smoking categories. Mean DAS28 was 4.4 (SD 1.6) in
non-smokers vs. 4.0 (SD 1.6) in those who had ever smoked. However, when adjusted by age, sex, disease duration, and
country gross domestic product, only ESR remained significantly different among Core Data Set measures (mean 31.7mm
in non-smokers vs. 26.8mm in ever smoked category).

Conclusion
RA patients who had ever smoked were more likely to have RF and nodules, but values for other clinical status measures
were similar in all smoking categories (never smoked, current smokers and former smokers).
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Introduction

Smoking is associated with an in-
creased risk and a higher prevalence of
many diseases, and it has been impli-
cated in the pathogenesis of rheuma-
toid arthritis (RA), particularly when
associated with antibodies, cyclic
citrullinated peptides (anti-CCP) and
the shared epitope (1-3). In fact, it is
postulated that the sequence of events
begins with protein citrulination in a
subclinical phase before the symptoms
start (2). The first study with evidence
of an association between smoking and
RA risk was an epidemiological inves-
tigation of effects of sex hormones on
RA (4). Later publications confirmed
the association of tobacco and RA, but
especially in RF-positive RA (5-8).
The studies relating to smoking with
RA clinical characteristics have dem-
onstrated an association of smoking
with rheumatoid factor (RF), rheu-
matoid nodules (9-11), higher clini-
cal disease activity (12), need of more
treatment (13), and with a greater ero-
sion score (12). However, other studies
could not confirm an association of RA
severity with smoking (14, 15). Thus,
conflicting data are reported concern-
ing severity of RA as measured by the
American College of Rheumatology
(ACR) Core Data Set and other clinical
measures in relationship to smoking
status. The QUEST-RA (Quantitative
Standard Monitoring of Patients with
Rheumatoid Arthritis) (16) multina-
tional database of RA patients seen in
usual clinical care at several clinics in
different countries provided us an op-
portunity to analyse the relationship
between smoking and the clinical sta-
tus of RA patients (clinical severity and
disease activity).

Patients and methods

Establishment of database

QUEST-RA was established in 2005
with the objectives to promote quantita-
tive assessment in usual rheumatology
care, and to develop a baseline cross-
sectional database of consecutive RA
patients seen outside of clinical trials in
regular care in many countries. Three or
more rtheumatologists from each partic-
ipating country were asked to enrol 100
consecutive unselected patients (16).
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As of June 2009, the QUEST-RA mul-
tinational database included 8,039
patients from 86 sites in 32 countries
including Argentina, Brazil, Canada,
Denmark, Egypt, Estonia, Finland,
France, Germany, Greece, Hungary,
India, Ireland, Italy, Japan, Kenya, Ko-
sovo, Latvia, Lithuania, Morocco, the
Netherlands, Norway, Poland,Romania,
Russia, Serbia, Spain, Sweden, Turkey,
the United Arab Emirates, the United
Kingdom, and the United States.

Ethics committee approvals

The study was carried out in compliance
with the Helsinki Declaration. Ethics
Committees or Internal Review Boards
of participating institutes approved the
study, and a written informed consent
was obtained from the patients.

Physician assessment measures
Patients were evaluated according to
a standard protocol to evaluate RA
(SPERA), which includes a 3-page cli-
nician assessment and 4-page patient
self-report questionnaire (17).

The rheumatologists performed a clini-
cal assessment involving a review of
clinical features including ACR 1987
RA classification criteria, disease du-
ration, all previous and present dis-
ease-modifying anti-rheumatic drugs
(DMARD:s as well as biologic agents),
a joint count which includes swollen
and tender joint on a 28-joint count,
and doctor global assessment of dis-
ease activity. Past or current presence
of rheumatoid nodules was recorded
as well as erosive/nonerosive disease
in the last hands and feet radiographs.
Laboratory tests included erythrocyte
sedimentation rate (ESR) and positive
RF according to the local reference
values measured at any time over the
disease course. Extra-articular disease
was considered in the case of pulmonal
fibrosis, pericarditis, vasculitis, Felty’s
syndrome or scleritis.

Patient self-report questionnaire
measures

Patients completed a 4-page self-report
questionnaire, which included demo-
graphic data: date of birth, gender, years
of formal education and smoking status,
reported as “never smoked”, “currently
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smoking” and “former smokers”. A
standard Health Assessment Question-
naire (HAQ) (18) assessed physical
function in activities of daily living with
4 response categories: 0 = without any
difficulty, 1 = with some difficulty, 2 =
with much difficulty, 3 = unable to do.
Visual analogue scales (VAS; 0 = best to
10 = worst) were completed for pain and
patient estimate of his/her global health.
Disease activity score (DAS28) was
calculated from physician joint counts,
ESR, and patient global estimate of
health status (19).

The gross domestic product (GDP) of
each country was obtained from a da-
tabase of the International Monetary
Fund and is expressed as 1000 United
States dollars (USD) per capita (20).
Countries were categorised as ‘“high
GDP” when their GDP per capita was
>24K USD (16 countries), and “low
GDP” countries those with a GDP per
capita <1 1K USD (16 countries).

Statistical methods

Descriptive statistics concerning smok-
ing status were calculated for men and
women in each country. Analyses for
demographic and ACR Core Data Set
measures (swollen and tender joint
count, pain, patient and doctor global
assessment of disease activity, ESR,
DAS28 and HAQ) as well as RF, nod-
ules, erosions and number of DMARDs
were performed according to smoking
status. Statistical significance of possi-
ble differences was calculated using z-
tests and chi-square tests for continuous
and categorical variables respectively.
Regression models were used to esti-
mate a relationship between categorical
variables, adjusted for age, sex, disease
duration, and GDP.

The effect of smoking on DAS score
index was also analysed by multilevel
models, because data consist of clusters
(observations on individuals are nested
in countries). First, a variance compo-
nents model with DAS28 and country
was conducted to estimate the average
value of DAS (constant), the different
components of the variance and the in-
traclass correlation coefficient or per-
centage of DAS variability due to coun-
tries. Then, a full model was used with
DAS28 value as a dependent variable

Table I. Smoking status per country and sex (%) in patients with rheumatoid arthritis in the
multinational QUEST-RA database.

Country Male Female
Never Current Former Never Current Former
smoked Smokers smokers smoked smokers smokers

Argentina 25 42 33 56 19 25
Brazil 52 14 33 65 14 21
Canada 19 24 57 35 32 33
Denmark 28 36 42 49 29 31
Egypt 87 8 5 99 1 0
Estonia 37 50 12 73 8 19
Finland 30 22 48 72 12 16
France 32 24 44 68 17 15
Germany 31 11 58 59 13 27
Greece 44 19 37 78 15 7
Hungary 29 35 35 65 23 12
India 78 8 13 98 1 1
Ireland 45 31 24 55 21 24
Ttaly 30 23 47 67 14 19
Japan 40 33 27 80 12 8
Kosovo 71 14 14 95 4 1
Morocco 45 27 27 100 0 0
Kenya 64 9 27 96 1 3
Latvia 9 56 35 87 6 6
Lithuania 40 25 35 91 3 6
Netherlands 32 32 36 48 18 34
Poland 35 20 45 71 10 19
Romania 47 27 26 77 9 13
Russia 46 42 12 90 6 4
Serbia 27 45 27 80 14 6
Spain 24 31 45 74 12 14
Sweden 31 20 48 45 18 37
Turkey 29 14 57 81 12 6
UAE 63 26 11 85 3 12
UK 31 28 41 60 16 23
USA 42 24 34 58 16 26

and individual variables (smoking, age,
sex, disease duration and number of
DMARDs used) as independent varia-
bles. The constant was modelled by the
country GDP plus a random component
using a random intercept model. Stata
10.0 (StataCorp LP, College Station,
TX) statistical software package was
used for multilevel analysis of data.

Results

Smoking status, sex and country
Among the 7,307 patients with self-re-
port information about smoking status,
“never smoked,” “current smoker” and
“ex-smokers” was reported by 71.5%,
12.4% and 16.0% of women, and 39.0%,
25.1% and 35.8% of men, respectively.
The frequency of ever smoked ranged
between 68% in Canada to 4% in Egypt
(Table I). Apart from male sex, smokers
were older, with higher education lev-
els and from high GDP countries (Table
II). The percentage of never smoked
women was higher in low GDP coun-
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tries (80.4%) than in high GDP coun-
tries (63.7%) (p<0.001).

Smoking status and disease severity
RF and nodules were more frequent in
ever smokers (OR 1.32;1.17-1.48 and
1.41;1.24-1.59 respectively). The per-
centage of nodules was 10 in RF-nega-
tive patients and independent of smok-
ing status. However, this figure was
28.3% in RF-positive male smokers
versus 23.6% in non-smokers (25.6%
vs. 19.9% in females). Nodules were
also more frequent in current versus
former smokers (Table II).

The frequency of patients with erosive
arthritis and extra-articular disease was
similar in all smoking categories.

The use of DMARDs was similar in all
smoking categories (Table I; Fig. 1).

Smoking status and disease activity

In univariate models, never smokers
had higher disease activity compared to
those who ever smoked according to all
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Table II. Smoking and disease characteristics in patients with rheumatoid arthritis in the multinational QUEST-RA database.

All Never Ever Current Former p never p current
smoked smokers smokers smokers vs. ever vs. former

Number of patients 7307 4749 2558 1091 1467
% of patients 100 65 35 15 20
Age (years), mean 55,17 54,6 56.2 53.0 58.5 <0.001" <0.001"
Women % 5773 715 28.5 124 16.0 <0.001™ 0.25™
Men % 1468 39.0 61.0 25.1 35.8
Patients from countries with “High” Gross domestic product, % 4097 56.8 432 18.0 25.1 <0.001™ 0.19™
Patients from countries with “Low” Gross domestic product, % 3210 754 24.6 109 13.6
Education (years), mean 11.1 11.0 1.2 11.3 1.2 0.02™ 0.24™
Disease duration (years), mean 10.9 119 10.3 9.0 11.3 0.002" <0.001"
Positive rheumatoid factor % 74.3 72.5 77.7 78.6 77.1 <0.001™ 0.38™
Nodules % 194 17.5 23.0 255 212 <0.001™ 0.01™
Severe extraarticular disease* % 6.5 6.6 6.7 5.7 74 0.88" 0.10™
Radiographic erosions % 614 62.1 60.2 58.6 61.5 0.14™ 0.15™
Number of DMARDs, mean 2.6 25 2.6 25 2.7 0.05™ 0.04
TNF antagonists % 21.2 19.1 252 253 25.1 0.10"" 0.84""
RA Core Data Set measures
DAS28-ESR, mean 4.2 4.4 4.0 40 40 0.28" 043"
Swollen joints, mean 42 43 4.0 4.1 39 0.09 ™ 0.38"
Tender joints, mean 6.7 73 5.7 59 5.6 0.09 ™ 0.647
MD global, mean 2.9 30 2.6 2.6 2.6 0.24" 0.98 "
ESR, mean 30.0 31.7 26.8 25.6 27.7 <0.001¢% 0.19™
HAQ Function, mean 1.0 1.0 09 0.9 0.9 023" 042
Pain, mean 4.1 4.1 39 4.0 3.8 0.09 " 0.06""
Pt Global, mean 40 4.1 39 39 3.8 0.13" 0.06 ™"

“Includes pulmonal fibrosis, pericarditis, vasculitis, Felty syndrome, and scleritis.
“T-test, ""Chi square test, " Adjusted by age, sex, disease duration and country gross domestic product “Adjusted by age, sex, disease duration, country gross
domestic product, and number of DMARD and biologics.

7 Core Data Set measures: 28 swollen
and tender joint count, physician global
estimate, ESR, HAQ-function, pain,
and patient global estimate, as well
as DAS28 (Fig. 2). A higher DAS28
in never smokers was found both in
RF positive RA and RF negative RA
(»p<0.001).

Multivariate models concerning
disease activity and smoking status
In a regression model that included

smoking status, age, sex, and disease
duration as independent variables and
DAS28 as the dependent variable,
DAS28 was statistically significantly
higher in never smokers (p<0.001).
However, when GDP was included
in the model, the effect of smoking
on DAS28 disappeared. In regression
models with each of the Core Data Set
variables as a dependent variable, only
ESR remained statistically significantly
lower in ever smokers (Table II). The

Low GDP High GDP
8- -
Smoking
6 i [INever
EEver
4+ o
2+ o
o L ;L 1

T T
female male

T T
female male

Fig. 1. Disease-modifying anti-rheumatic drugs (DMARD) use according to smoking status, sex,
and gross domestic product (GDP). Countries were categorised as “high GDP”: GDP per capita >24K

USD; and “low GDP”: GDP per capita <11K USD.
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variance components model showed
that country GDP was responsible for
26% of the variability of disease activ-
ity. The full model (random-intercept
model) showed that the inclusion of
the country economy causes the loss of
effect of smoking on DAS28 (p=0.927)
(Table III).

Discussion

Since 1987 we have known that ciga-
rette smoking is a risk factor for RA,
especially in men with RF-positive
RA who are heavy smokers (4, 8, 21,
22). Later it was verified that the rela-
tion of smoking was more intense with
the CCP, interacting with the shared
epitope (2, 3, 23-26). Recently, an in-
teraction between the polymorphisms
in glutathione S-transferases and
smoking in highly active RA has been
observed (27). It is also known that
smokers in the general population have
an increased frequency of elevated RF
(28).

In the present study we also found, as
other authors (9-11,29, 30), an associa-
tion between smoking and nodules but
exclusively in RF-positive smokers.
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Fig. 2. DAS28 according to smoking status, sex, and gross domestic product (GDP). Countries were
categorised as “high GDP”: GDP per capita >24K USD; and “low GDP”: GDP per capita <11K USD.

Table III. Multilevel model; the effect of smoking on DAS28 in patients with rheumatoid
arthritis in the multinational QUEST-RA database.

Unconditional model

Random intercept model**

Fixed effects Coefficient p-value Coefficient p-value
Constant 442 0.000 348

Smoking 0.004 0.927
Female 0.31 0.000
Mean age 0.01 0.000
Mean

Disease duration 0.003 0.129
Mean number of DMARD 0.07 0.000
Country economy 1.44 0.000
Random effects

Level 2 variance (countries) 0.85 0.51

Level 1 variance (individuals) 1.44 143

Intraclass correlation coefficient 0.26* 0.11

*Variance components model with DAS28 and country economy to calculate the percentage of DAS

variability due to countries.

**Full model: DAS28 value as a dependent variable and individual variables as independent variables.
The constant was modeled by the country economy plus a random component.

Smoking and disease severity

If it is clear that smoking intervenes
somehow in the pathogenesis of the
disease, controversy exists on the effect
of tobacco use on disease activity and
severity. In fact, several prospective
studies have obtained conflicting results
in this aspect. The effect of smoking on
jointdamage in Wolfe’s study (31) was
only detected in patients with very long
smoking exposure history, and in Saag’s
cohort the association was driven by the
association between RF and joint dam-
age (9). Moreover, regarding radiologi-
cal severity the results are conflicting,
both in cross-sectional (9, 11, 28) and
in prospective studies (12-14, 29). Two
large prospective studies with arthritis
of different disease duration suggested
that cigarette smoking does not accel-
erate RA disease progression (13, 14).

However, in one of these studies more
need of treatments in current smokers
was observed (13). Moreover, RA pa-
tients with a history of heavy smoking
seem to be more likely to show a poor
response to TNF antagonists (32). How-
ever, another study shows that patients
who continue taking their initial bio-
logic medication have a similar smok-
ing status to those requiring switching
or discontinuation (33).

Regarding the association of smoking
and extra-articular disease, conflicting
results have been observed in a few stud-
ies (13,15,28,34,35). Finally, one paper
showed association of cigarette smoking
with interstitial lung disease (36).

Smoking and disease activity

The effect of smoking on DAS28 has
been analysed in few research articles;
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in some it is concluded that smoking
does not have an influence on DAS (13,
14), whereas in another an increase of
DAS in current and former smokers was
found (29). In the study by Westhoff et
al. (13) those who stopped smoking af-
terdisease onset had the highest DAS28
when compared to never, former and
current smokers. In our study patients
who have never smoked appeared to
have poorer clinical status than patients
who smoked or discontinued smoking,
but in a regression model the influence
of smoking status on DAS28 was lost
when GDP was included. In the mul-
tilevel analysis, the effect of country
GDP on DAS28 was as high as 26%,
and 11% in the adjusted model.
Female patients from low GDP coun-
tries have a more active arthritis. In fact,
in two reported articles of QUEST-RA
multinational database, women have
poorer scores than men in all Core Data
Set measures (37) and disease activity
levels were higher in “low GDP” than
in “high GDP” countries at much great-
er levels than according to whether pa-
tients were taking or not taking meth-
otrexate, prednisone and/or biological
agents (38). In our study the only ac-
tivity measure that persisted significant
after adjusting for GDP was the ESR,
which was higher in never smoked,
findings opposite to those reported in a
few studies (13, 29).

Smoking and pain

Some authors postulate that smoking
may simultaneously have two conflict-
ing influences on disease outcome: a
detrimental influence mediated by RF,
and also a yet unexplained protective
effect (14, 39). In fact, we did not find
any association between the activity
and severity of RA and smoking sta-
tus. However, we cannot prove or dis-
prove these two theories. When analys-
ing a larger number of RA patients we
could not find the association proven in
small studies. On the other hand, sev-
eral population studies have found a
statistically significant association be-
tween current and former smoking and
the prevalence, intensity and range of
pain (40-43). However, results on pain
tolerance of smokers and non-smok-
ers are conflicting; in one study it was
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observed that nicotine had an effect on
increase in pain threshold in men but
not in women (44). In a mouse model
of collagen-induced arthritis, neither
smoking nor nicotine exposure aggra-
vates development of arthritis; both
were associated with a lower level of
anti-collagen II antibodies and a delay
of arthritis onset (45).

Regardless of the outcome of RA activ-
ity status in non-smokers, smokers, and
former smokers, RA patients should still
be strongly encouraged to stop smok-
ing because of the known substantial
effects of smoking on cardiovascular
disease, additional to the known effects
of longstanding disease activity on the
cardiovascular system (46, 47).

Limitations of our study

A potential limitation of a cross-sec-
tional analysis includes: first, left cen-
soring (a probable higher mortality rate
among smokers prior to acquisition of
these data in a rheumatology clinic),
and lack of ascertainment of data on
pack-years. Second, a cross-sectional
database does not allow us to establish
a causal relationship between exposure
and outcome. Third, we do not have
a detailed radiographic damage score
given that we only gathered informa-
tion for the presence or absence of ero-
sions in last available x-rays. Fourth,
anti-CCP status was not available in all
the participating centres.

Conclusion

RA patients who had ever smoked
were more likely to have positive RF
and nodules, but values for other clini-
cal status measures were similar in all
smoking categories (never smokers,
current smokers and former smokers).
Though we have not found differences
in disease activity and severity of RA
and our data cannot confirm this asser-
tion, it must be remembered that ciga-
rette smoking is harmful to the health,
not only increasing the risk of RA but
also increasing the risk of cardiovas-
cular disease (already raised in RA),
bronchitis and cancer.
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en, Satakunta Central Hospital, Rauma.
France: Laure Gossec, Maxime Dougados,
University René Descartes, Hopital Cochin,
Paris, Jean Francis Maillefert, Dijon Uni-
versity Hospital, University of Burgundy,
and INSERM U887, Dijon, Bernard Combe,
Hopital Lapeyronie, Montpellier, Jean Sibil-
ia, Hopital Hautepierre, Strasbourg.
Greece: Alexandros A. Drosos, Sofia Exar-
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chou, University of loannina, loannina, H
M Moutsopoulos, Afrodite Tsirogianni,
School of Medicine, National University of
Athens, Athens, Fotini N Skopouli, Maria
Mavrommati, Euroclinic Hospital, Athens
Germany: Gertraud Herborn, Rolf Rau,
Siegfrid Wassenberg, Evangelisches Fach-
krankenhaus, Ratingen, Rieke Alten,
Christof Pohl, Schlosspark-Klinik, Berlin,
Gerd R Burmester, Bettina Marsmann, Char-
ite — University Medicine Berlin, Berlin.
Hungary: Pal Géher, Semmelweis Univer-
sity of Medical Sciences, Budapest, Berna-
dette Rojkovich, Ilona Ujfalussy, Polyclinic
of the Hospitaller Brothers of St. John of
God in Budapest, Budapest.

Ireland: Barry Bresnihan, St. Vincent Uni-
versity Hospital, Dublin, Patricia Minnock,
Our Lady’s Hospice, Dublin, Eithne Mur-
phy, Claire Sheehy, Edel Quirke, Connolly
Hospital, Dublin, Joe Devlin, Shafeeq Alra-
qi, Waterford Regional Hospital, Waterford
India: Amita Aggarwal, Sanjay Gandhi
Postgraduate Institute of Medical Sciences,
Lucknow, Sapan Pandya, Vedanta Institute
of Medical Sciences, Ahmedabad, Ban-
wari Sharma, Department of Immunology,
Jaipur Hospital.

Italy: Massimiliano Cazzato, Stefano
Bombardieri, Santa Chiara Hospital, Pisa,
Gianfranco Ferraccioli, Alessia Morelli,
Catholic University of Sacred Heart, Rome,
Maurizio Cutolo, University of Genova,
Genova, Fausto Salaffi, Andrea Stancati,
University of Ancona, Ancona.

Japan: Hisashi Yamanaka, Ayako Nakajima,
Institute of Rheumatology, Tokyo Women’s
Medical University, Tokyo, Wataru Fukuda,
Department of Rheumatology, Kyoto First
Red Cross Hospital, Kyoto, Eisuke Shono,
Shono Rheumatism Clinic, Fukuoka.
Kenya: Omondi Oyoo, Kenyatta Hospital,
Nairobi.

Kosovo: Sylejman Rexhepi, Mjellma Rex-
hepi, Rheumatology Department, Pristine
Latvia: Daina Andersone, Pauls Stradina
Clinical University Hospital, Riga.
Lithuania: Sigita Stropuviene, Jolanta
Dadoniene, Institute of Experimental and
Clinical Medicine at Vilnius University,
Vilnius, Asta Baranauskaite, Kaunas Uni-
versity Hospital, Kaunas.

Morocco: Najia Hajjaj-Hassouni, Karima
Benbouazza, Fadoua Allali, Rachid Babhiri,
Bouchra Amine, El Ayachi Hospital Mo-
hamed Vth Souissi University, Rabat.
Netherlands: Johannes WG Jacobs, Su-
zan MM Verstappen, University Medical
Center Utrecht, Utrecht, Margriet Huis-
man, Femke Bonte-Mineur, Sint Franciscus
Gasthuis, Rotterdam, Monique Hoekstra,
Medisch Spectrum Twente, Enschede.
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Norway: Glenn Haugeberg, Hilde Gjelberg,
Eirik Wilberg, Sgrlandet Hospital, Kris-
tiansand.

Poland: Stanislaw Sierakowski, Medical
University in Bialystok, Bialystok, Maria
Majdan, Medical University of Lublin, Lu-
blin, Wojciech Romanowski, Poznan Rheu-
matology Center in Srem, Srem, Witold
Tlustochowicz, Military Institute of Medi-
cine, Warsaw, Danuta Kapolka, Silesian
Hospital for Rheumatology and Rehabilita-
tion in Ustron Slaski, Ustrof Slaski, Stefan
Sadkiewicz, Szpital Wojewodzki im. Jana
Biziela, Bydgoszcz, Danuta Zarowny-Wi-
erzbinska, Wojewodzki Zespol Reumato-
logiczny im. dr Jadwigi Titz-Kosko, Sopot
Romania: Ruxandra Ionescu, Denisa Prede-
teanu, Spitalul Clinic Sf Maria, Bucharest,
Lia Georgescu, Spitalul Cinic Judetean de
Urgenta Mures, Targu Mures, Rodica Mari-
eta Chirieac and Codrina Ancuta, Gr.T.Popa
University of Medicine and Pharmacy Iasi,
lasi.

Russia: Dmitry Karateev, Elena Luchikhi-
na, Institute of Rheumatology of Russian
Academy of Medical Sciences, Moscow,
Natalia Chichasova, Moscow Medical
Academy, Moscow, Vladimir Badokin,
Russian Medical Academy of Postgraduate
Education, Moscow.

Serbia: Vlado Skakic, Aleksander Dimic,
Jovan Nedovic, Aleksandra Stankovic,
Rheumatology Institut, Niska Banja.
Spain: Antonio Naranjo, Carlos Rodrigu-
ez-Lozano, Hospital de Gran Canaria Dr.
Negrin, Las Palmas, Jaime Calvo-Alen,
Hospital Sierrallana Ganzo, Torrelavega,
Miguel Belmonte, Hospital General de
Castellon, Castellon.

Sweden: Eva Baecklund, Dan Henrohn,
Department of Medical Sciences, Uppsala
University Hospital, Uppsala, Rolf Od-
ing, Margareth Liveborn, Centrallasarettet,
Visteras, Ann-Carin Holmgqvist, Hudiksvall
Medical Clinic, Hudiksvall.

Turkey: Feride Gogus, Gazi University
Medical Faculty, Ankara, Recep Tunc,
Meram Medical Faculty, Konya, Selda Cel-
ic, Cerrahpasa Medic Faculty, Istanbul.
United Arab Emirates: Humeira Bad-
sha, Dubai Bone and Joint Center, Dubai,
Ayman Mofti, American Hospital Dubai,
Dubai.

United Kingdom: Peter Taylor, Catherine
McClinton, Charing Cross Hospital, Lon-
don, Anthony Woolf, Ginny Chorghade,
Royal Cornwall Hospital, Truro, Ernest
Choy, Stephen Kelly, Kings College Hos-
pital, London.

United States of America: Theodore Pincus,
Vanderbilt University, Nashville, TN, Yusuf
Yazici, NYU Hospital for Joint Diseases,

New York, NY, Martin Bergman, Taylor
Hospital, Ridley Park, PA, Jurgen Craig-
Muller, CentraCare Clinic, St. Cloud, MN,
USA.

Study Center: Tuulikki Sokka, Jyvaskyld
Central Hospital, Jyviskyld; Medcare
Oy, Asnekoski, Hannu Kautiainen, Med-
care Oy, Adinekoski, Finland, Christopher
Swearingen, University of Arkansas for
Medical Sciences, Little Rock, AR, Theo-
dore Pincus, New York University Hospital
for Joint Diseases, New York, NY, USA.
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