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Studying RA in Greece Since 1982...
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Clinical implications of the presence of anti-Ro
(SSA) antibodies in patients with rheumatoid
arthritis
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CONCLUSIONS

Thus, anti-Ro(SSA) antibodies seem to characterize a distinct group of
RA patients who are almost exclusively female, express more
activated B-cell function, have a high prevalence of Sjogren's
features.



RHEUMATOID ARTHRITIS IN
GREEK AND BRITISH PATIENTS

A Comparative Clinical, Radiologic, and Serologic Study

A. A. DROSOS, J. 5. LANCHBURY, G. S. PANAYI, and H. M. MOUTSOPOULOS

Objective. To compare the clinical, radiologic,
and serologic expression of rheumatoid arthritis (RA) in
2 different populations.

Methods. Standard protocols and assessment cri-
teria were used in this study of 108 Greek and 107
British patients with RA.

Results, British patients had more severe articu-
lar involvement than did Greeks, as judged by the
duration of morning stiffness (P < 0.005), grip strength
(P < 0.0001), and the numbers of swollen (P < 0.001)
and tender (P << 0.0001) joints. The British RA patients
also had more severe joint damage on radiologic exam-
ination, as evidenced by Steinbrocker stage III (P <
0.005) and IV (P < 0.025) disease and had more
extraarticular manifestations (P < 0.0001), including
rheumatoid nodules (P < 0.0001) and Raynaud’s phe-

nomenon (P < 0.05). Greek RA patients, however,
more frequently presented with sicca manifestations (P
< 0.001) and serum antibodies to Ro/S58-A (P < 0.025).
Furthermore, Ro/SS-A antibodies were associated with
a high incidence of side effects to D-penicillamine only in
the Greeks.

Concilusion. Genetic and environmental factors
may be responsible for these siriking differences in
disease expression between these 2 European popula-
tions with RA.

Differences in the clinical expression of disease
between populations may reside in differences in en-
vironmental or genetic factors or both. An understand-
ing of such factors will not only be useful in elucidating
basic disease mechanisms, but could also lead to new

Arthritis and Rheumatism, Vol. 35, No. 7 (July 1992) |




Table 1. Articular manifestations of rheumatoid arthritis in 108
Greek and 107 British patients*

Articular Greek British
manifestation patients patients P

Morning stiffness (minutes) 18.9 = 41.4 41.5 = 46.0 <0.005
Grip strength (mm Hg)

Right hand 195.0 = 76.5 113.9 = 68.8 <0.0001

Left hand 189.5 £ 76.0 117.0 = 67.1 <0.001
Total joint count

Swollen 4.0+ 54 8.9 + §7.1 <0.00}

Tender 68 + 7.0 150 + 7.7 <0.0001
Total joint score (0-3 scale)

Swollen 47 = 7.0 10.6 + 6.2 <0.001

Tender 80+x210 19495 <0.001

* Values are the mean = SD.

Drosos AA, et al. Arthritis Rheum 1992;35:745-8



Table 2. Extraarticular manifestations of rheumatoid arthritis in
108 Greek and 107 Bntish patients*

A —————RRRRRRR_h——,

Extraarticular Greek British
manifestation patients patients P
Total extraarticular 22 (20.4) 71 (66.4) <0.0001
manifestations
Rheumatoid nodules 6 (5.6) 55 (51.4) <0.0001
Raynaud’s phenomenon 3 (2.8) 15 (13.9) <0.05
Sjogren’s syndrome 43 (39.8) 17 (15.9) <0.00]

* Values are the number (%) of patients. The following were
considered in calculating the total manifestations: rheumatoid nod-
ules, Raynaud’s phenomenon, serositis, skin vasculitis, lymphade-
nopathy, episcleritis, and livedo reticularis.

Drosos AA, et al. Arthritis Rheum 1992;35:745-8
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Figure 1. Staging of rheumatoid arthritis in radiographs of the
hands of Greek and British patients. Radiographs were scored
according to the method of Steinbrocker et al (see ref. 9).

Drosos AA, et al. Arthritis Rheum 1992;35:745-8



RA in the Mediterranean area
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Epidemiology of adult rheumatoid arthritis in
northwest Greece 1987-1995
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Age and sex specific annual incidence rates of RA per
100,000 population during the period 1987-1995

16-25 26-35

These findings suggest a low prevalence and low incidence of RA in northwest Greece
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Results

The prevalence of RA in Spain is comparable to that in other
Mediterranean countries



Prevalence of Rheumatic Diseases in Greece: A Cross-
Sectional Population Based Epidemiological Study.
The ESORDIG Study

ALEXANDROS ANDRIANAKOS, PANAGIOTIS TRONTZAS, FOTIS CHRISTOYANNIS, PETROS DANTIS,
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EYRIAKI PANTELIDOU, DIMITRIOS EARAMITSOS, LEONIDAS KONTELIS, PETROS KRACHTIS,
ZOUBOULIO NIKOLIA, EVAGGELIA KASKANI. ELPINIKI TAVANIOTOU, CHRISTOS ANTONIADES,
GEORGE KARANIKOLAS, and ANASTASIA KONTOYANNI
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Figure 3. Age and sex adjusted prevalence (prevalence, ) in the total target adult population of the most common

inflammatory rhevmatic diseases: rhevmatoid arthritis (RA), gout, ankylosing spondylitis (AS), psoriatic arthritis
(PsA). Sjdgren’s syndrome (35), polymyalgia rheumatica (PME), and systemic lupus erythematosus (SLE).

Andrianakos, ef al: Rheumatic disease in Greece The Journal of Rheumatology 2003; 30:7
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Figure 1 Incidence of RA in different areas of the world
- (medians and ranges of observed incidence rates in groups of
~ countries). (Color version of figure is available online.)

Alamanos Y, et al. Semin Arthritis Rheum 2006;36:182-8



| Men N. America
I Women (1 study)
I Total
t t { Men N. Europe
+ + Women (6 studies)
—t { Total
= Men S. Europe
! il Women (7 studies)
A : L Tohl
— Men Developing countries
— 4 4 Women (5 studies)
— Total
0 2 4 6 8 10 12 14

Prevalence (cases/10%)
median and ranges

Figure 2 Prevalence of RA in different areas of the world
(medians and ranges of prevalence estimates in groups of
countries). (Color version of figure is available online.)

Alamanos Y, et al. Semin Arthritis Rheum 2006;36:182-8
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The changing incidence of rheumatoid arthritis over time in north-west
Greece: data from a referral centre

Al Venetsanopoulou ', Y Alamanos? A Skalkou', PV Voulgari>', Alexandros A Drosos '

'Hheumatnlng',r Clinic, Department of Internal Medicine, Medical School, University of loannina, loannina, Greece
“Institute of Epidemiology, Preventive Medicine and Public Health, Corfu, Greece

Table 1. Characteristics of rheumatoid arthritis (RA) patients
diagnosed during the period 1980-2019 in north-west Greece
(N = 1411).

Characteristic Mean + sd or n (%)

Age at diagnosis (years) h6.2 + 155
Female sex 102% (72.6)
ESR (mm/h) 476 + 27.6
CRP {mg/L) 244 + 31.5
RF positive 748/1378 (55.6)
ACPA positive 274/507 (54)
General symptoms

Fever 199 (14.7)

Myalgias 311(2.2)

Muscle weakness 29 (2.1)

Fatigue h(0.4)

Weight loss 5(0.4)
Smoking status

Ex-smoker 75/1194 (6.3)

Current smoker
Never smoker
Missing information

Alcohol consumption
No

252/1194 (21.1)
867/1194 (71286)
217

979/1158 (84.5)

Yes, occasionally 88/1158 (7.6)

Yes, regularly 78/1158 (6.7)

Missing information 253
Family history

RA 4711411 (3.3}




Table 2. Measurements of autoantibodies in patients with diagnosed rheumatoid arthritis according to the American College of
Rheumatology 1987 criteria during the period 1980-2019.

Autoantibody 19801989 1990-1999 2000-2009 2010-2019 p
RF Negative 111 (28.4) 152 (41.1) 175 (49.3) 159 (70.0)
Pasitive 280 (71.6) 218 (58.9) 181 (50.8) 69 (30.2) < 0.001
Not performed 8 15 30 12
ACPA Negative 9 (26.5) 29 (40.3) 74 (31.9) 121 (58.7)
Positive 25 (713.5) 43 (59.7) 121 (62.1) 85 (41.3) < 0.001
Not performed 365 313 190 33

Data are shown as n (%).

ACPA, anti-citrullinated protein antibody; RF, rheumatoid factor.

Table 3. Mean annual incidence rate of rheumatoid arthritis according to American College of Rheumatology 1987 criteria per

100 000 inhabitants.

Values Decade of diagnosis Women Men Total
Overall 19801989 16.6 (14.8-18.7) 6.6 (5.4-7.9) 11.7 (10.7-13.0)
1990-1999 14.8 (13.2-16.7) 56 (4.6-6.8) 104 (9.4-10.8)
20002009 14.2 (12.7-16.0) 5.2 (4.2-6.3) 9.8 (8.9-10.8)
2010-2019 7.9 (6.8-9.3) 4.1 (3.3-5.1) 6.1 (5.3-6.9)
RF positive 1980-1989 11.8 (10.3-13.5) 4.1 (3.5-5.6) 8.3 (74-93)
1990-1999 85 (7.3-9.9) 3.1(24-4.0) 5.8 (5.1-6.7)
20002009 6.3 (5.3-7.5) 28 (2.3-3.9) 4.7 (4.0-5.3)
2010-2019 1.8 (1.3-2.5) 16 (1.1-23) 1.7 (1.4-2.2)
RF negative 19801989 456 (3.8-5.8) 1.8 (1.2-2.6) 33(35-438)
1990-1999 6.1 (5.1-7.3) 19 (1.4-28) 4.1(35-438)
20002009 6.7 (5.6-7.9) 2.1 (1.6-2.9) 45 (3.8-5.2)
2010-2019 5.7 (4.7-6.8) 23 (1.7-3.1) 40 (3.54.7)

Data are shown as incidence rate per 100 000 inhabitants (95% confidence interval).
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Figure 2. Line chart of age- and sex-specific
mean annual incidence rates of rheumatoid
arthritis per 100 000 inhabitanis in north-west
Greece during the period 1980-2019.



Table 4. Mean annual incidence rate of rheumatoid arthritis according to American College of Rheumatology 1987 criteria per
100 000 inhabitants for each of the six districts in north-west Greece.

Region Decade of diagnosis Women Men Total
loannina 19801989 29.1 (25.1-33.8) 11.8 {9.3-15.1) 20.8 (18.3-23.6)
19901999 216 (18.4-255) 8.4 (6.4-11.0) 15.2 (13.2-11.5)
20002009 20.0 (17.0-23.5) 1.3 (5.5-9.6) 13.8 (8.0-11.2)
2010-2019 12.3 (10.0-15.1) 6.4 (4.8-8.6) 9.4 (8.0-11.2)
Arta 19801989 109 (7.8-15.3) 39 (2.2-7.0) 16 (5.6-10.1)
19901999 14.0 (9.7-18.2) 3.1 (2.1-7.0) 9.1 (7.0-11.8)
20002009 11.6 (8.3-16.0) 3.7 (2.1-6.7) 1.7 (58-10.3)
20102019 1.7 (5.2-11.7) 5.3 (3.2-8.7) 6.6 (4.8-9.0)
Thesprotia 19801989 14.7 (9.8-22.2) 1.3 (4.1-13.7) 11.8 (7.9-15.5)
19901999 14.8 (10.0-21.8) 9.5 (5.9-154) 12.2 (9.0-16.5)
20002009 15.9 (11.1-23.0) 1.2 (4.2-12.3) 11.6 (8.6-15.7)
2010-2019 5.9 (3.3-10.7) 49 (26-9.3) 5.5 (3.5-84)
Praveza 19801989 17.9 (13.1-24 6) 6.0 (3.5-10.5) 12.8 (9.2-16.0)
19901999 139 (9.8-19.6) 54 (3.1-93) 9.7 (7.2-133)
20002009 186 (13.9-24.8) 59 (35-99) 12.4 (9.6-15.9)
2010-2019 5.7 (3.4-96) 1.79 {0.0-3.2) 3.7 (24-59)
Corfu 19801989 3.2 (1.8-54) 14 (0.0-32) 2.3 (1.5-38)
19901999 6.2 (4.3-9.0) 2.1 (1.1-4.1) 43 (35-6.0)
20002009 54 (36-19) 16 (0.8-33) 35 (25-54)
20102019 3.7 (2.3-5.9) 0.7 (0.2-2.1) 28 (1.5-35)
Lefkada 19801989 129 (6.2-22.3) 2.510.7-9.7) 19 (46-135)
19901999 13.7 (7.8-23.9) 2.3 (0.6-84) 8.0 (4.8-13.5)
2000-2009 95 (4.5-18.0) 5.2 (2.2-12.2) 1.3 (4.4-123)
2010-2019 4.0 (0.6-10.3) 3.0 (1.4-8.8) 3.5 (1.7-1.2)

Data are shown as incidence rate per 100 000 inhabitants (95% confidence interval).
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WHAT IS THE CAUSE OF THIS DIFFERENCE
BETWEEN THE NORTHERN AND SOUTHERN
EUROPE ?
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Fig. 1. Hypothetical model of rheumatoid arthritis causation:
interaction of genes with environmental factors, as well as with
hormonal and lifestyle factors over time in an individual, may give
rise to disease evolution and its expression.

Alamanos Y, Drosos AA. Autoimmun Rev 2005;4:130-6
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Epidemiology of rheumatoid arthritis: genetic and environmental influences
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ABSTRACT ARTICLE HISTORY
Introduction: Rheumatoid arthritis (RA) is a chronic systemic disease characterized by articular involve- Received 23 November 2021
ment and extra-articular manifestations. The incidence and prevalence of the disease vary across  Accepted 25 July 2022
populations, and there is an ongoing debate on whether a change of RA occurrence over time exists KEYWORDS

or is due to methodological issues and other biases. Moreover, the disease’s onset is related to an Disease-modifying
interaction of genetic and environmental factors that influence its expression. antirheumatic drugs;
Areas covered: This review explores the latest knowledge on RA epidemiology and the possible risk epidemiology; incidence;
factors associated with its presentation to identify potential warning signs that may in the future help prevalence; rheumatoid
disease management. arthritis; risk factors
Expert opinion: Current epidemiological evidence suggests a significant impact of smoking, sex

hormones, and lifestyle status in RA occurrence. However, the association between these variables

has not yet been thoroughly studied. Still, their effect must be interpreted as they may present

subsequently integral indicators for a more rational approach of the disease.
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Epidemiology and Risk Factors for Rheumatoid Arthritis Development
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ABSTRACT

Rheumatoid arthritis (RA) is a prevalent chronic inflammatory arthritis worldwide, significantly
impacting patients and population health. The disease affects women primarily, with a female-to-
male ratio of three to one. lts pathogenesis is multifactorial, including genetic and environmental risk
factors. Epidemiological studies highlight the link between the environment and genetic susceptibility
to RA. The so-called shared epitope is the most significant risk factor that seems to act synergetic
with other environmental factors in the disease occurrence. In addition, recent findings suggest a
potential role of new substantial environmental factors, such as the observed pollution of the planet’s
natural resources, on the susceptibility and progression of the disease. This review summarises the
most decisive evidence on epidemiology and genetic, environmental, and lifestyle risk factors for
RA. It shows that studying genetic and environmental factors in correlation could lead to prevention
strategies that may impact the natural history of the disease.

Meditar J Rheumatol 2023;34(3)-404-13
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Risk factors for Rheumatoid arthritis development

Genetic factors Epigenetic factors
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Figure 1. Risk factors associated with RA development and phenotype expression.



Genetic susceptibility: HLA genes

SE motif may be directly involved in pathogenesis by the
presentation of a peptide to arthritogenic T cells

SE influences:
The susceptibility toward disease

Its severity, including the presence of extra-articular
manifestations such as nodulosis and vasculitis

The degree of radiographic joint destruction, and

The production of rheumatoid factor,and ACPA
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HLA class II sequence polymorphisms and
susceptibility to rheumatoid arthritis in Greeks. The

HLA-DR beta shared-epitope hypothesis accounts
for the disease in only a minority of Greek patients
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Results

We found that 57% of the Greek patients lack the putative HLA-
DRB motif, which suggests that considerable immunogenetic
heterogeneity underlies disease susceptibility in this population.
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Class II MHC antigens in early rheumatoid arthritis in
Bath (UK) and Madrid (Spain)
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Results

Rheumatoid patients in Bath differ from their Spanish
counterparts in class Il antigen expression and allele
frequency.
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Rheumatoid arthritis in southern Spain: toward
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Conclusion

The low prevalences of RA and of mild disease observed in Spain,
and in southern Europe in general, can be explained in great part

by the low frequency of DQ3-DR4 haplotypes, especially those
carrying DRB1*0401.
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Shared epitopes and rheumatoid arthritis: disease
associations in Greece and meta-analysis of
Mediterranean European populations
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We examined the strength of the association between
shared epitopes (SE) and RA susceptibility, articular
disease severity and EAM in Mediterranean populations.
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Impact of shared epitope genotype and ethnicity on
erosive disease: a meta—-analysis of 3,240 rheumatoid
arthritis patients
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Results

The SE is associated with the development of erosive
disease in many ethnic groups; however, striking
exceptions exist.
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Genetics in rheumatoid arthritis beyond HLA genes: What meta-analyses
have shown?
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ARTICLE INFO ABSTEACT

Objective: Rheumatoid arthritis (RA) s a complex disorder with many genetic and environmental
factors to account for disease susceptibility. Individual gepetic association studies usually suffer from

ﬁ}::‘:_:iiidarmmis small sample size leading o biased results of polymorphisms association with EA liability. Therefore,
Meta-analysis meta-analyses seem o resolve this limitation, up toa point, increasing the power of statistical analyses,
Gene In this review, we summarize the current knowledge of non-HLA genetic factors contributing to BA
Polymaorphism predisposition based on meta-analyses.

Methods: Using the key words: rheumatoid arthritis, meta-analysis, and polymorphism, we searched
the PubMed database for the associated articles. Up to the middle of Movember 2012, seventy-nine
articles fulfilled the criteria and highlighted the current findings on the genetic factors contributing to
FA susce ptibility.
Results: The association with BA was confirmed for 32 gene polymorphisms, being populaton specific
in some cases. However, meta-analyses did not confirm an association in case of 16 gene variants,
previously studied in individual studies for their association with RA.
Conclusiors: The use of biol nformatics tools and functional studies of the summarized implicated genes
in RA pathogenesis aould shed light on the molecular pathways related to the disorder, hel ping to the
development of new drug targets for a better treatment of RA.

& 2013 Elsevier Inc. All rights reserved.
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Glucocorticoid receptor variants may predispose to rheumatoid
arthritis susceptibility

A Chatzikyriakidou®, | Georgiou®, PV Voulgari®, AN Georgiadis®, ES Argyriou®, AA Drosos?
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University of loannina, loannina, Greece

Objectives: Deregulation of glucocorticoid (GC) secretion could be associated with rheumatoid arthritis (RA).
The GC receptor (GR) has two 1soforms. In the present study, we explored the role of GR-x polymorphisms
rs33388, rs33389, and Bel I, and the GR-fi variant rs6198 in RA susceptibility.

Methods: One hundred and thirty-six RA patients and 148 ethnic matching controls were studied.
Polymorphisms rs33388 and Bel 1 were genotyped by polymerase chain reaction restriction fragment length
polymorphism (PCR-RFLP), and varnants rs33389 and rs6198 by polymerase chain reaction single-strand
conformation polymorphism (PCR-SSCP) coupled with sequencing. Arlequin and SPSS softwares were used in
the statistical analysis.

Results: The polymorphisms studied were in Hardy-Weinberg equilibrium in both groups. A margnally
statistical sigmficant difference was observed in the distribution of rs33388 genotypes between RA patients and
controls (p=0.053). When the A and T alleles were compared, the statistical sigmficance was p=0.025. Specific
complex genotypes were also differentially distributed: the GR-x complex genotypes (a) [homozygote (homo)
wild-type (wt) rs33388—homo wt rs33389] (11% RA vs. 21% controls; p=0.023), (b) [homo wt rs33388—homo wt
rs33389-homo non-wt Bel I (0.7%% RA vs. 4.7% controls; p=0.042), and (c) the GR-fi complex genotype [homo
wt 1333388—homo wt r$33389-homo non-wt Bel I-homo wt rs6198] (0.7% RA vs. 4. 7% controls; p=0.042).
Conclusions: GR-x and GR-ff polymorphisms are potentially associated with RA susceptibility. However, additional
studies in larger and other ethnic groups of patients are needed to confirm the results of the present study.
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miRNAs and related polymorphisms in rheumatoid arthritis susceptibility

Anthoula Chatzikyriakidou 2 Paraskevi V. Voulgari ®, loannis Georgiou ?, Alexandros A. Drosos >*

* Genercs Undr, Department af Obsremrics and Gynecology, Medical Schoal, University of loanning, [aanmninag, Greece
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ARTICLE INFO ABSTRACT

Artide history: The & pigenetic mechanisms in regulation of genes’ expression seem to be another feld of research that gains
Received 22 October 2011 land in genetic assodation studies of rheumatoid arthritis (RA) susceptbility factors, Recently, a new dass of

Accepted 5 Movember 2011

i ! molecules has been dscovered, the microRMAS [miBNAs) miBMNAS are related to post-transcriptional regula-
Available online 12 November 2011

tion of genes expression. Different expression patterns of mir-146a, miEMNA-155, miENA-124a, mir-203,
mir-223, mie-346, mir-132, mir-363, mir-498, mir-15a, and mir-16 were documented in several tissue sample

Kepwards:

Rheumataid arthritis types of RA patents, The polymorphisms of these miRNAs and their gene targas, which previowsly have been
microRMNA associated with RAor other autoimmune diseases, are also reviewed. Finally, using web-based tools we propose
Single nucleotide polymaorphism polymorphisms of the discussed mikMAS and their gene-targets that worth to be studied for their roks in BA

predispositon.
& 2011 Elsevier BV, Al rights reserved.
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Original article

A polymorphism in the 3’-UTR of interleukin-1 receptor-associated kinase
(IRAK1), a target gene of miR-14643, is associated with rheumatoid
arthritis susceptibility

Anthoula Chatzikyriakidou?, Paraskevi V. Voulgari®, loannis Georgiou?, Alexandros A. Drosos-#

1 Genetics Unit, Depertment of Obstetrics and Gynaecolagy, University of loannina, loanning, Greece
¥ Rheumatology (inic, Department of Internal Medicine, Madicel School, University of loannina, 451 101 oanning, Gresce

ARTICLE INFOD ABSTRACT
Article history: Objectives: Rheumatoid arthritis (RA) is a chronic inflammatory disorder with many genetic factors pre-
Accepted 18 May 2010 disposing to disease susceptibility. MicroRMAs are a new discovered class of molecules that participate in
post-transcriptional regulation of genes’ expression. MicroRNA-146a was found to be increased in syn-
f‘-'E'J-"I-'l-'E'l'dS-'_ N ovial fibroblasts, synovial tissue and PEMC from patients with BA. The aim of the present study was to
RJ!EUWWH:‘ arthritis reveal if there is any association of miRNA-146a variant rs2910164 and the two interleukin (1L} 1 receptor
m;gﬁﬁ’& associated kinase (IRAK1, a target gene of mir-146a) polymorphisms rs3027898 and rs1059703 with RA
IL-1R-associated kinase predisposition.

Methods: One hundred and thirty-six RA patients and 147 controls were enrolled in the study.

Resulrs: Strong statistically significant difference was observed in IRAK1 rs3027 898 A>C polymorphism
distribution between RA patients and controls (p=0.044), which was higher comparing the distribution
of allele A vs. allele C between the studied groups (p=0.017)

Conclusion: This is the first study that addresses association of a variant in a target of miR-146a, IRAK1
gene, with RA susceptibility. Further studies in other ethnic groups of patients could help to understand
the extent of the proposed association.

© 2010 Sociéré francaise de rhumatologie. Published by Elsevier Masson SAS. All rights reserved.
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Evidence of ERBB3 gene association with rheumatoid
arthritis predisposition

Anthoula CHATZIKYRIAKIDOU,! Paraskevi V. VOULGARIF and Alexandros A. DROSOS?
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Clinic, Department of Internal Medicine, Medical School, University of laanning, loanning, Greece

Abstract

Alm: ERBE3 (v-erb-b2 erythroblastic leukemia viral oncogene homolog 3) gene was reponted to be related with
susceptibility to several autoimmune diseases. Taling this into account. we searched, for the first time, the
ERBE3 gene association with rheumatoid arthritis liability.

Methods: One hndred and eighty-six RA patients and 147 contmwls were enrolled in the study. Polymerase
chain reaction — restriction fragment length polymorphism assay was conduced in rs2271189 and rs2292239
genotyping.

Results: A statistically significant difference was observed in m2271189 allele distribution between RA patients
and controls (P = 0.029, odds ratio: 1.460, 95% confidence interval: 1.040-2.050).

Conclusion: As far as we lmow, this is the first study which correlates ERBE 3 gene with RA susceptibility, adding
to a previous report of chromosome 12g13 assodation with RA liability. Furthermore, we confirmed that poly-
morphism m2271189 can predict better ERBE3 gene association with disorders than the previously reported

ERBE3 wvariants. Mome studies in other ethnic groups of patients are needed so0 as to reveal the extemt of the
herein observed genetic assodation.

Key words: EREE3, polymorphism, rheumatoid arthritis.
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* Smoking

* Obesity
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* Diet
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RA and Environment: smoking

> Clin Exp Rheumatol. 2005 Nov-Dec;23(6):861-6.

Does cigarette smoking influence disease expression,
activity and severity in early rheumatoid arthritis

patients?
N G Papadopoulos 1, Y Alamanos, P V Voulgari, E K Epagelis, N Tsifetaki, A A Drosos
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Aim of the study

To investigate the association of smoking with disease expression,

activity and severity in a cohort of patients with early RA
We examined 293 patients
Disease duration: < 1 year

Without prior treatment with DMARDs or steroids

Papadopoulos NG, et al. Clin Exp Rheumatol 2005;23:861-6



Conclusions

Cigarette smoking was associated with increased disease activity,
severity and worse prognosis, independently from several other

possible confounders.

The high prevalence of rheumatoid factor in tobacco-exposure

patients shows an association of smoking with B-cell hyperactivity.

Especially, the presence of IgA RF in smoking patients suggests that
smoking may cause a chronic antigenic stimulation of respiratory

tract.

Papadopoulos NG, et al. Clin Exp Rheumatol 2005;23:861-6
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Obesity and Rheumatoid arthritis

Editorial > Ann Rheum Dis. 2014 Nov;73(11):1911-3. doi: 10.1136/annrheumdis-2014-205741.

The impact of obesity on the development and
progression of rheumatoid arthritis

Axel Finckh 1, Carl Turesson 2
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Review > Clin Exp Rheumatol. 2011 Jul-Aug;29(4):712-27. Epub 2011 Sep 1.

Obesity, adipose tissue and rheumatoid arthritis:
coincidence or more complex relationship?

C S Derdemezis !, P V Voulgari, A A Drosos, D N Kiortsis
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Gender, body mass index and rheumatoid arthritis disease
activity: results from the QUEST-RA study
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Conclusion

BMI appears to be associated with RA disease activity in
women, but not in men.
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QUEST-RA: Self-reported level of physical exercise
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Conclusions

 The clinical status of patients with RA was correlated significantly
with GDP among 25 mostly European countries according to all
disease measures.

« The burden of arthritis appears substantially greater in “low GDP"”
than in “high GDP" countries



Epidemiology of RA

The overall prevalence of RA is about 1% in adult Caucasian, but the
range of rates varies from a low of 0.2% to a high of 5.3% worldwide.
There is a geographical trend, with higher prevalence in the Northern
hemisphere than in the Southern hemisphere.

Table 1
Incidence and prevalence of rheumatoid arthritis in various popul ations.

Popul ations InCidence | cases per Prevalence (cases per
100,000 population ) 100 population )

Morthern Europe 29(24—-36) 0.5 (0.44—-0.8)

southern Europe 16.5(9-24) 0.33 (0.31-05)

Morth America 38(31-45) 0.5

Developing countries Mo data 0.35 (0.24-036)

Symmons DP, et al. Br ] Rheumatol 1994;33:735-9
Guillemin F, et al. Scand J Rheumatol 1994;23:264-8
Symmons D, et al. Rheumatology (Oxford) 2002;41:793-800
Carmonal L, et al. Rheumatology (Oxford) 2002,;41:88-95.



Epidemiology of RA: prevalence in Europe

Higher
prevalence

Lower
prevalence




Conclusions (1)

The results of the above studies reinforce the notion that the
incidence and prevalence of RA differ among countries and

geographical areas

In South Europe the prevalence of RA seems to be lower as

compared to Northern European and American countries

In Mediterranean countries RA seems to be milder, with fewer

extraarticular and radiological features



Conclusions (ll)

These differences may be attributed to:

Different methods of cases ascertainment among studies

Immunogenetics
Environmental (climate — infections)

Lifestyle (smoking, diet, obesity, physical activity)



WHAT IS THE IMPACT OF THESE DIFFERENCES IN
CLINICAL PRACTICE?



Morbidity and mortality

Patients from Northern Europe suffer of severe ExRA, which has been
associated with an increased mortality compared with patients with RA from

the Southern Europe.

Moreover, patients with severe EXRA manifestations are at an increased risk of

developing cardiovascular disease or severe infections.
RA severity in general may also affect survival in patients with RA.

Turesson C, et al. Rheumatology (Oxford) 1999; 38:668—674
Turesson C, et al. ] Rheumatol 2002; 29:62—-67
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Cardiovascular risk in RA patients

Comparative Study > Arthritis Res Ther. 2006;8(3):R82. doi: 10.1186/ar1952. Epub 2006 Apr 28.

Atherogenic lipid profile is a feature characteristic of
patients with early rheumatoid arthritis: effect of
early treatment--a prospective, controlled study
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Early treatment reduces the cardiovascular risk
factors in newly diagnosed rheumatoid arthritis
patients
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Conclusions

« Early RA patients have dyslipidemia with low HDL and high LDL/HDL atherogenic risk factor.
« In addition these patients presented high intima media thickness of the carotid arteries.

« All the above features improved after treatment with MTX and steroids.



Table 1

Clinical characteristics and lipid profile of patients with early rheumatoid arthritis and controls

Controls (N =63)

Patients

Baseline (N =58)

Post treatment (N = 56)

Sex (male/female) 20/43 14/44 13/43
Age (years) 584 +17.7 53.6 £+ 15.3 54.7+ 148
Body mass index (kg/m2) 258 +17.7 255+33 258 £ 3.1
IgM rheumatoid factor (+/-) 0/0 45/13 44/13
C-reactive protein (mg/dl) 21+13 28.15 + 20.75 4.60 + 4.20=
ESR (mm/h) 5.2 +3.1 48.0 £ 19.7 146 £ 8.7¢
DAS-28 58+0.9 2.7 +£1.02
TC (mg/dl) 190.4 +£33.9 216.5 £ 50.30 228.1 +42.1¢
LDL-C (mg/dl) 1265+ 12112 14168+ 49270 1404 +32.4
HDL-C (mgidl) 511474 A75+ 1182 680.7 + 13.48
NerHBL-C{magidl— 1303222020 17204820 167.4 £+ 374
Triglycerdes{mgrdh S97++29815 +353-0+582= 131.5 £ 56.1
TCHDBEE 37+08 4 6+138> 38+0.8=
LDt 25=+08 SO+t0~ 24 +£0.62
Aponpoproten B (mg/al) U3 £ 19 TO3 T 28° 105 + 30
Apolipoprotein A-TTmg/dl) 144 £ 723 127 £ 279 152 £ 222

Values represent the mean + standard deviation. 2p < 0.001 and p < 0.05 compared to the baseline values; °p < 0.001 and 9p < 0.01 compared
to the control group. DAS-28, disease activity for 28 joint indices score; ESR, erythrocyte sedimentation rate; LDL-C, low-density lipoprotein
cholesterol; HDL-C, high-density lipoprotein cholesterol; TC, total cholesterol.

Georgiadis AN, et al. Arthritis Res Ther 2006;8:R82
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IMTs measurements before and after treatment
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Common carotid artery IMTs
were higher in RA patients
compared to controls (0,82+0,29
vs 0,57 +0,11, p<0,05).

After 1 year therapy a decrease
of the IMTs was noted
(0,63+0,196 vs  0,57+0,11,
p<0,001).

Three patients (1 man, 2
women) and 2 controls (1 man
and 1 woman) had focal
plaques.

Georgiadis AN, et al. Semin Arthritis Rheum 2008;38:13-9



Cardiovascular risk in RA patients

Comparative Study > Arthritis Res Ther. 2007;9(1):R19. doi: 10.1186/ar2129.

Patients with early rheumatoid arthritis exhibit
elevated autoantibody titers against mildly oxidized
low-density lipoprotein and exhibit decreased

activity of the lipoprotein-associated phospholipase
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Cardiovascular risk in RA patients
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Results

Treatment of RA patients with anti-TNFa improved insulin resistance, but did
not altered the lipid profile
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Conclusion

Our findings indicate that in RA, biologic DMARD use is associated with reduced CVD risk,
protective calcification of noncalcified lesions, and lower likelihood of new plaque
formation in patients with early atherosclerosis.

Arthritis Rheumatol. 2020 Sep;72(9):1467-1475. doi: 10.1002/art.41293.
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Table 1 Clinical and laboratory characteristics of RA patients at

baseline

Characteristics

Group of RA
patients (n = 59)

Controls (n = 31) p-value

BMI (kg/m®)
Disease duration
(years)
TIC {0-28)
SIC (D-28)
DAS28 score
VAS pain (mm)
IgM RF (+), n (%)
ACPA (4), n (%)
MTX use, r (%)
LFN use, n (%)
PDN use, n (%)
PDN dose (mg/day)
TC (mg/dl)
TGs (mg/dl)
HDL-C (mg/dl)
LDL-C (mg/dl)
CRP (mg/)
ESR (mm/hr)
cIMT (mm)

235+31
28+12

8+2

643

3.79 (3.18-4.78)
46+174

32 (65.3%)

29 (59.2%)

50 (84.6%)

9 (15.4%)

59 (100%)
35412

210 + 59

115 (91-158)
56+ 15 6l =14
137 + 39 143 + 35
9(7-14) 2(1-4)
21 (12-36) 8(6-12)
0.9(0.8-1)

233 + 45
135 £ 60

IgG anti-oxLDL (AU) 0193 + 0.052

248+29

0.6 (0.5-0.7)

0.16

0.004
0.14
0.001
0.06
0.04
0.02
0.001

Resulls are expressed in mean + SD or median (IQR), unless olher-

wise noted



Table2 Changes over lime in disease aclivily indexes, lipid profile,
¢IMT, and anti-oxLDL in RA patients treated with anti-TNF and non-

anti-TNF for 6 months
Parameters Baseline 6 months p-value
Anli-TNF users
Gender (F/M) 2619 2619
Age (years) 553+ 148
DAS-28 score 3.42(2.89-3.86) 2.89(2.28-3.31) 0.001
CRP (mg/1) 10 (8-16) 3(2-5) 0.018
ESR (mm/hr) 26 (1543) 18 (8-29) 0.001
TC (mg/dl) 208 + 62 223+ 49 0.138
TGs (mg/dl) 108 (90-149) 103 (85-139) 0.561
HDL-C (mg/d1) 57+ 15 66 + 17 0.001
LDL-C (mg/dl) 138 + 41 133 + 36 0.329
¢IMT (mm) 0.9 (0.8-1.2) 0.8 (0.6-0.9) 0.001
IgG anti-oxLDL 0.197 £ 0.054  0.145 +0.045  0.002
(AU)
Non anti-TNF users
Gender (F/M) 1777 1777
Age (years) 51.8+149
DAS-28 score 3.42(2.79-3.74) 2.88(2.38-3.06) 0.001
CRP (mg/1) 4(29) 2(2-3) 0.001
ESR (mm/hr) 20 (10-26) 6(4-11) 0.001
TC (mg/dl) 214 + 56 232 + 38 0.077
TGS (mg/dl) 123 (98-216) 119 (89-199) 0.548
HDL-C (mg/dl) 58+ 16 70 + 17 0.001
LLDL-C (mg/d1) 136 + 38 134 + 36 0.588
cIMT (mm) 0.9 (0.8-1) 0.7 (0.6-0.8) 0.001
IgG anti-oxLDL 0.188 +0.050 0.142+0.046 0.001

(AU)
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Exploring Cardiovascular Risk Factors and Atherosclerosis in it
Rheumatoid Arthritis
Alexandros A. Drosos , Aliki A. Venetsanopoulou, Eleftherios Pelechas, Paraskevi V. Voulgari
Department of Rheumatology, School of Health Sciences, Faculty of Medicine, University of Ioanming, Iearming, Greece
ARTICLEINFO ABSTRACT
Feywords: Rheumatoid arthritis (RA) is a chronic inflammatory disease mainly affecting the peripheral diarthrodial joints
Ra _ symmetrically and also presenting many extra-articular manifestations. Morbidity and mortality in BA patients
Cardiovascular disease are higher compared to the general population. Cardiovascular (CV) disease is one of the most commeon causes of
;:jmi?m i‘maﬂ: death in these patients. Classical or traditional risk factors for atherosclerosis development occur more frequently
S:' pa:a Mﬂ fion in RA p.a?le_nts compared o rho_se wItho_ut_ ﬂlis.n:um_:lirion. Stud.?es hawve shmifed that RA pal:l&nf:s I:I_fl‘.E]EL present
Biclogical therapies comorbidities such as hypertension, dyslipidemia, diabetes mellitus and obesity. Howewver, the high incidence of

CV events ocowrring in RA patents is not explained by the presence of wadironal risk factors. Systemic
inflammarion, as it is expressed with the presence of proinflammatory cytokines and increased acute phase re-
actants, may contribute to the development of premature atherosclerosis in these patients. In this review, we
explore the risk factors for CV disease, the generation of dyslipidemia, the lipid paradox and the role of systemic
inflammaricn in the atherosclerotic process in BA. We discuss also the role of early therapeutic intervention that
suppresses inflammation which may have beneficial effects on CV disease in RA patients.
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Conclusions

Cardiovascular disease and premature atherosclerosis are
frequently observed in RA patients and is comparable to DM.

The lipid paradox observed in RA patients is a real phenomenon but,
needs further investigation. Anti-oxLDL antibodies are present, but
their role should be further investigated.

Classical risk factors and systemic inflammation are responsible for
premature atherosclerosis.

Early intervention with csDMARDs especially MTX, and/or biologic
therapy reduces structural damage development and may have a
beneficial effect on the cardiovascular risk in these patients.
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Table I. Potential prognostic factors of radiological damage in rheumatoid arthritis.

Demographic Genetic

-Age - Shared epitope

- Sex - PTPN22 gene

- Disease duration Autoantibodies

- Smoking - Rheumatoid factor

- Body mass index - Anti-cyclic citrullinated peptide antibodies
Clinical - Anti-peptidyl-arginine deiminase-4 antibodies

- Symmetrical polyarthritis Bone markers

- Disease activity score - Matrix metalloproteinase-3

- Health assessment questionnaire score - RANKL/OPG ratio

- Extra-articular manifestations - Human cartilage glycoprotein-39
Inflammatory markers - Cartilage oligomeric matrix protein

- Erythrocyte sedimentation rate - Collagen cross-linked C-telopeptide

- C-reactive protein Early imaging damage

Markatseli TE, et al. Clin Exp Rheumatol 2010;28:114-23
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Dissociation between clinical and radiological outcome. Improvement is the mean
actual change during the 10-year period expressed as a percentage of the value at
enrolment. Deterioration is the mean actual change expressed as a percentage of
the total change possible.

Markatseli TE, et al. J Rheumatol 2011;38:44-52
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Normal hands

posteroanterior oblique



Radiographic changes

The radiographic changes occurring around a specific joint

to be evaluated are:
e Soft tissue swelling
e Subluxation/dislocation
* Mineralization
* Calcification
* Bone production
* Joint space narrowing

* Erosions

Brower AC. Arthritis in Black and White. Saunders (2nd Ed), 1988



Table 1 Imaging changes
occurring in hands and wrists in
RA patients using conventional
radiography

Imaging changes

Early RA

Advanced RA

Soft tissue chanpes

Mineralization
Subluxalion

Joint space narrowing
Erosions
Joint distribution

Symmetrical swelling around
the PIPs and wrists

Juxta-articular osteoporosis
None

Maintained
Mild, sometimes aggressive
PIPs, MCPs. and pancarpal

Atrophy

Diffuse osteoporosis

MCPs (proximal phalanges subluxed ulnarly
and palmarly)

Uniform loss in PIPs, MCPs and carpal boncs
Large, aggressive
PIPs, MCPs, and pancarpal

RA rheumatoid arthritis, MCPs metacarpophalangeals, PIPs proximal interphalangeals






Sarcoidosis

Shanmugam s, Brent LH. J Rheumatol 2008;35:1892
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Table I. Demographic. clinical and imaging findings of patients with established rheuma-
toid arthritis.

Number of patients 51
Women/men 42/9
Mean age (years) (= SD) 56.5£10.4
Mean disease duration (years) (£ SD) 12.4+ 8.5
Extraarticular manifestations, no. (%) 19 (37.2)
Clinical findings of cervical spine involvement, no. (%) 30 (58.8)
Radiological findings of cervical spine involvement, no. (%) 40 (78.4)
Magnetic resonance findings of cervical spine, no. (%) 44 (86.2)
IgM rheumatoid factor, no. (%) 33 (64.7)
Disease modifying anti-rheumatic drug therapy

Methotrexate and prednisone, no. (%) 22 (43.3)

Methotrexate and cyclosporine Aand prednisone, no. (%) 21 (41.1)

Cyclosporine Aand prednisone, no. (%) 8 (15.6)

Zikou AK, et al. Clin Exp Rheumatol 2005;23:665-70



Table II. Magnetic resonance findings of the cervical spine in patients with rheumatoid
arthritis.

Magnetic resonance findings Patients (n = 51) %

Peridental pannus formation - 88.0
Dens erosions 12 23.5
Atlantoaxial subluxation 7 13.7
Subaxial subluxations 5 10.0
Fat body caudal to the clivus 5 10.0
Narrowing of the anterior subarachnoid space (level C,) 4 8.0
Vertebral plate erosions 4 8.0
Cervicomedullary angle < 135° 3 6.0
Brainstem compression 3 5.9
Atlanto-axial impaction 0 0

Zikou AK, et al. Clin Exp Rheumatol 2005;23:665-70



Conventional radiography of RA cervical spine

Figure 2. A 53-year-old patient with a 6 year history of RA: lateral radiograph of the cervical
spine shows SAS at C4-C5 level (arrow).

Zikou AK, et al. J Rheumatol 2005;32:801-6



MRI of RA cervical spine
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Conclusions

* The assessment of joint pathology in patients with clinical manifestations

of peripheral arthropathy should begin with CR.

* CR is the best imaging, as an initial screening test to evaluate any changes

occurring in the joints and bones.

* Hand and wrist plain radiographs are simple and valuable imaging

tools for the diagnosis of an established arthropathy.

* Hand and wrist radiographs are the “disease mirror” for

arthropathies.
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Coronal fat suppressed Tl weighted contrast enhanced scan of the dominant
hand showing the enhancing inflammatory tissue before (A) and after (B)
treatment with adalimumab. A significant decrease of enhanced inflammatory
tissue was observed after therapy.

Zikou AK, et al. J Rheumatol 33: 219-223, 2006
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Psoriasis Induced by Anti-Tumor Necrosis Factor Therapy

A Paradoxical Adverse Reaction

P. P. Sfikakis," A. Iliopoulos,” A. Elezoglou,' C. Kittas," and A. Stratigos’



Figure 1 Generalised form of granuloma annulare. Widespread
symmetric erythematous skin eruptions covering the fingers, hand and

forearms bilaterally. Informed consent was received for the publication of
this image.

Voulgari PV, et al. Ann Rheum Dis. 2008;67:567-70.



- Figure 2 Palisading granuloma: a central core of degenerate collagen
~ surrounded by a radially arranged infiltrate of histiocytes and

- lymphocytes (haematoxylin and eosin>100) (A). Diffuse infiltrates of
histocytes and lymphocytes in the dermis around of small foci
degenerated collagen (haematoxylin and eosin < 100) (B).
Immunohistological picture showing the presence of CD3+ T
lymphocytes (> 200) (C).

Voulgari PV, et al. Ann Rheum Dis. 2008;67:567-70
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Figure 1. A 26-year-old woman with seropositive
rheumatoid arthritis refractory to methotrexate received
adalimumab 40mg every 14 days subcutaneously. She
responded very well, but 6 months later she developed
erythematous eruptions affecting her face in a butterfly
distribution and with blister formation.
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Biological Therapies: Induced Autoimmune Adverse Manifestations

Alexandros A. Drosos', Eleftherios Pelechas, Paraskevi V. Voulgari

Department of Internal Medicine, Rheumatology Clinic, Medical School, University of Ieannina, Ioannina, Greece

Figure 2: A 60yearold man with seronegative rheumatoid
arthritis treated with etanercept developed erythematous skin
lesions affecting the face in a butterfly distribution, 4 months

after initiation of the treatment. Note also the periocular and
forehead etythema.

Figure 1: A 62.yearold woman with seropositive rheumatoid
arthritis treated with infliximab. Six months after treatment, she
developed diffuse erythematous skin eruptions in sun exposed
areas affecting the face, forehead and the upper region of the

chest.

Adv Pharmacoepidemiol Dieug Saf, Vol 11 Iss 2 MNo-1000264
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Figure 1. A 62-years-old female with erythematous eruptions in a butterfly rash pattern after treatment with
adalimumab. Note also a mild periocular and forehead erythema. Figure 1a, b: malar eruption or “butterfly
rash” (erythema and oedema of cheeks, sparing the nasolabial folds). Figure 1b shows the skin findings in more
detail.
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Fig. 1 A piclure of auricular chondrilis presenting redness and swell- Fig.2 Six months later, a normal right ear, withoul any redness or
ing of the cartilaginous part of the right ear swelling
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Figure 1 Sagittal fluid attenuated inversion recovery (FLAIR) (A) and axial T2-weighted (B) scans demonstrating ovoid hyperintense
lesions in the deep periventricular white matter (arrows).

Kaltsonoudis E, et al. Arthritis Res Ther. 2014;16:R125.



Figure 2 Sagittal fluid attenuated inversion recovery (FLAIR) scans (A, B) show bilateral diffuse hyperintense signal in the
periventricular white matter of the parietal, occipital and temporal lobes (arrows).

Kaltsonoudis E, et al. Arthritis Res Ther. 2014;16:R125.
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538 pts
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517 pts bDMARDs

| 324 pts (66%) | | 175 pts (34%) |
csDMARDs bDMARDs
Achieved LDA | |  Achieved LDA
| 11pts(3.2%) | | 31pts(17.7%) |
Never achieved LDA Never achieved LDA
Neither received bDMARDs Despite that they received all
Due to comorbidities biologics
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Gap and size of unmet needs

csOMARDs: conventional synthetic disease modifying anti-rtheumotic drugs; bOMARDs: biologicol
discose modifying anti-rheumatic drugs; LDA: low disease octivity

Fig. 1. Treatment flow chart of early RA patients.



RA treatment

* Treatment decisions and strategies are very crucial to obtain a rapid disease

control and to achieve possible remission or LDA.

* To this end, the first approach should include early and correct diagnosis and

early intervention.

* The second step should include all the cs, b, ts DMARDSs in an appropriately

designed manner to each patient, according to ACR/EULAR guidelines.

* In this direction, the treat to target strategy and close monitoring is the ideal

approach.
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Abstract

The treatment of inflammatory arthritides has been changed dramatically in the past two decades with the introduction of the
biological (b) disease-modifying anti-theumatic drugs (DMARDs) as well as the targeting synthetic (ts) DMARDs that can be
used as monotherapy or in combination with conventional synthetic (¢cs) DMARDSs. The concept of treat to target (T2T) and tight
control monitoring of disease activity represents a therapeutic paradigm of modern rheumatology. In theumatoid arthritis (RA),
this treatment approach has proven to be effective in many clinical trials and is now a well-established approach. The most
common treatment strategies rely on the combination of csDMARDs (mainly methotrexate, sulfasalazine and
hydroxychloroguine). This comes from different studies which compare the outcomes of combination therapies versus
csDMARD monotherapy or versus methotrexate plus biologics in early RA patients. Here, we review the literature of the most
important T2T studics for RA patients. The results showed that a tight control stratcgy appears to be more important than a
specific drug to control RA. T2T approach aiming for remission or low disease activity can be achieved in early RA patients using
less expensive drugs in companson to newer drugs and this may need to be recognised n the future recommendations for the

management of RA.
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«H 1aTpikn XpeldceTar OIGKOVOUG LIE anspavin OldBson yia OKAnpn
OoulAegla, unevBuvornrTa, oupunovia yia Tov aouvalo, YEvvaioowpid,
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ouvavBpwrio. »
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