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ABSTRACT
Aim of the study: To evaluate the current disease characteristics, treatment and comorbidities of
rheumatoid arthritis (RA) in Greece. Methods: Multicenter, cross-sectional study with a 9-month
recruitment period between 2015 and 2016. Demographics, disease characteristics, treatment and
comorbidities were collected via a web-based platform. Results: 2.491 RA patients were recruited:
96% from tertiary referral centers, 79% were females with a mean age of 63.1 years and disease
duration of 9.9 years. Fifty-two percent were rheumatoid factor and/or anti-CCP positive, while 41%
had erosive disease. Regarding treatment, 82% were on conventional synthetic disease modifying
anti-rheumatic drugs (csDMARDs), 42% on biologic DMARDs (TNFi: 22%, non-TNFi: 20%) and
40% on corticosteroids (mean daily dose: 5.2 mg). Despite therapy, 36% of patients had moderate
and 12% high disease activity. The most frequent
comorbidities were hypertension (42%), hyperlipi-
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against pneumococcus and influenza virus, respectively. Conclusion: This is one of the largest
epidemiologic studies providing valuable data regarding the current RA characteristics in Greece.
Half of patients were seropositive but despite therapy, half displayed residual disease activity, while

preventive vaccination was limited.
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INTRODUCTION

Rheumatoid arthritis (RA) is one of the most common au-
toimmune diseases in the general population that affects
mainly middle- or advanced aged women with a world-
wide prevalence of 0.5-1%."? If not timely and appropri-
ately treated, it can lead to progressive joint destruction,
functional disability and increased morbidity and mortality.’
During the past 20 years, the introduction of biologic ther-
apies in dalily clinical practice for patients who have failed
treatment with conventional synthetic DMARDs (csD-
MARDs), resulted in better control of disease activity, pre-
vention of permanent damage and decreased mortality.!
There is limited information on the prevalence and dis-
ease characteristics of RA in Greece. The estimated
prevalence in Greece ranges between 0.35 to 0.68%,%°
a finding that is concordant with the estimates from other
Mediterranean countries.® Regarding current therapies,
in the largest Greek study so far conducted by the Hel-
lenic Registry of Biologics, 1.028 RA patients treated
with tumor necrosis factor (TNF) inhibitors (TNFi) were
included.” The primary purpose of the study was to eval-
uate the drug survival and the serious complications of
TNFi during long-term follow-up (2004-2009). A recent
single-center study from Greece has focused mainly on
the infectious complications of DMARD therapy (both
cs- and biologic, b-DMARD) in RA patients® while other
recent studies have focused on drug survival and side
effects of different bDMARDs.®'° Although these studies
provided useful data regarding bDMARD survival”®° and
DMARD complication rates,”'® a number of unanswered
questions regarding the current disease activity, severity,
functional status, serologic profile, therapeutic patterns

and prevalence of comorbidities of RA in Greece and
worldwide remain.

We have designed a 3-year-long prospective, multi-
center (including hospital and private practices) study
of RA patients in Greece. Here, we present the results
of the first phase which was a cross-sectional study of
baseline patient and disease characteristics, treatment
and comorbidities of RA in Greece.

MATERIAL AND METHODS

Patients

This was a multicenter, prospective study held by the
RA Study Group of the Greek Rheumatology Society.
Participating centers included academic and non-aca-
demic rheumatology clinics, National Health System out-
patient clinics and private offices. Ethical approval was
provided by the local institutional boards of participating
centers and informed consent was provided by all pa-
tients before their inclusion in the study. The design of
this prospective study includes three successive phases,
as described below. Until today, the first two phases of
the study have been completed and the main results of
phase 1 are presented here.

During phase 1, a cross-sectional evaluation of RA pa-
tients seen during a 9 month recruitment period in each
center, clinic or office was performed (the whole recruit-
ment period lasted from June 2015 to September 2016).
All patients recruited during this phase formed the work-
ing cohort of the study. Participating physicians were en-
tering data either through a printed form or electronically
via a specific web form through a designed portal (www.
rheumstudygrps.qr).
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This form contained the following information for each patient:
1. Patient and disease characteristics:

Patients’ demographics included: age, gender, weight,
height, working status (active worker, unemployed, re-
tired), educational status (the highest level of education
achieved), smoking and alcohol habits. Disease activity
was assessed by the DAS28 (Disease Activity Score us-
ing 28 joints)—erythrocyte sedimentation rate (ESR) score
while function was assessed by the Health Assessment
Questionnaire (HAQ). The serological status (presence or
absence of rheumatoid factor-RF and anti-cyclic citrulli-
nated peptide antibodies-anti-CCP) of the patients was
also recorded. The severity of the disease was evaluat-
ed by the presence or absence of erosions in plain joint
X-rays (physician reported), history of joint arthroplasties
and RA-related interstitial lung disease.

2. Treatment patterns

For each patient past and current use of anti-rheumatic
medications (including current dose and reasons for pre-
vious discontinuation) was also recorded. Anti-rheumat-
ic medications included non-steroidal anti-inflammatory
drugs (NSAIDs), analgesics, corticosteroids (CS) and
DMARDs either csDMARDs or bDMARDs.

3. Comorbidities

The following comorbidities were recorded: hyperlipidemia
(documented by the use of hypolipidemic therapy), coro-
nary artery disease (documented by the use of therapy
and/or history of stable angina, acute coronary syndrome
or angioplasty/coronary artery bypass surgery), cerebro-
vascular disease (documented by the use of therapy and/
or history of thrombotic or hemorrhagic stroke), periph-
eral vascular disease (documented by the use of specific
medical therapy or history of revascularization), diabetes
mellitus (documented by the use of antidiabetic medica-
tions and/or insulin), chronic obstructive pulmonary dis-
ease (COPD, with or without use of oxygen therapy at
home), arterial hypertension (documented by the use of
anti-hypertensive medications), depression (documented
by the use of anti-depressants), osteoporosis (document-
ed by the use of anti-osteoporotic therapies and/or history
of osteoporotic fractures), current or past hepatitis B virus
(HBV) infection (documented by the specific serology in-
cluding HBsAg, anti-HBc and anti-HBs antibodies), cur-
rent or past hepatitis C virus (HCV) infection (documented
by anti-HCV antibodies and HCV-RNA testing), history of
tuberculosis (TB) or latent TB infection (LTBI), document-
ed by a positive tuberculin skin test (TST) or an interfer-
on-gamma release assay (IGRA), history of herpes zoster
(HZ), current or past history of neoplastic diseases and
history of vaccination against influenza (in the last year or
in the past), (ever) and HBV (ever).

Phase 2 started one year after the initial evaluation
and lasted also 9 months (whole period of recruitment:
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June 2016 - September 2017). During this phase, pa-
tients from the initial working cohort were re-evaluated
12 months after their first visit and a new set of data
were collected using the same methods that were used
in phase 1 (printed or web-based forms). During this
phase, new patients or patients not previously entered
in the working cohort were also recruited and formed the
validation cohort of the study.

Phase 3 will be the last phase of the study (June
2018-September 2019) and it will include the third eval-
uation of the working cohort (3 years after the 15t and 2
years after the 2" evaluation) as well as the 2" evaluation
of the validation cohort (2 years after its 1%t evaluation).

Statistical analysis

All analyses were performed with the use of Microsoft
Excel 2013 and IBM SPSS Statistics v.20 software. Data
were analyzed by descriptive statistics. Demographic and
descriptive continuous variables are expressed as mean
(standard deviation, SD) and median values (interquartile
range, IQR). Categorical variables are expressed as per-
centages. Chi square or Fisher’s exact test was used for
comparison of dichotomous and Mann-Whitney or t-test
for continuous variables. Binary logistic regression analy-
sis was performed in order to identify variables associated
with bDMARD use and history of serious infections.

RESULTS

Patient characteristics

During phase 1 of the study, 2.491 RA patients were re-
cruited. The majority of patients were seen at hospitals
(96%, 2401/2491); 79% were women with a mean age
of 63 years (Table 1). Regarding their working status,
only 28% of patients were actively working at the time
of the evaluation while 19% were unemployed and more
than half (53%) had retired from their work. Even among
patients at working age (< 67 years old), one-third had
already retired (35%) and only 41% were still employed.
More than half of patients (54%) were high or universi-
ty/higher technical school graduates (37% and 17%,
respectively). Sixty-eight percent of patients had an in-
creased BMI being either overweight (42%) or obese
(26%). One-third of patients (35%) were either active
or past smokers (19% and 16%, respectively) and also
one-third (33%) reported current alcohol use (6% of them
more than twice a week).

Disease characteristics and severity

The mean disease duration at the time of evaluation was
approximately 10 years (9.9 + 8.7 years); only 11% of the
patients had early disease (<2 years disease duration).
Approximately half (52%) of patients in this cohort were
RF and/or anti-CCP positive (Table 1).

Data on disease activity were available for 2.126 (85%)
patients. Overall, the mean DAS28-ESR score at the
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Table 1. Patient and disease characteristics.

Variable
Patient characteristics
n 2.491
Age, years 63.1 + 13.1(64.6)
Females, % 79%
BMI (Kg/m?), (n=2.045) 19
Underwsight (<18.5) 30(;
Normal (18.5-24.9) 42;
Overweight (25-29.9) 26(;
Obese (>30) °
Smoking habits, % (n=2.395)
No history of smoking 65%
Active smokers 19%
Past smokers 16%
Alcohol use, % (n=2.408)
No active drinking 67%
< 1 time/month 16%
2-4 times/month 1%
2-3 times/week 4%
> 4 times/week 2%
Educational status, % (n=2.035)
Preliminary school graduate 46%
High school graduate 37%
University or higher technical graduate 17%
Working status, % (n=2.194)
Employed 28%
Retired 53%
Unemployed 19%
Disease characteristics
Disease duration, years (n=2.236) 9.9+87(7)
Early RA (< 2 years), n (%) (n=2.236) 237 (11%)
RF and/or anti-CCP+, n (%) (n=2.342) 1.214 (52%)
DAS28-ESR (n=2.126) 34+£13@3.1)
HAQ (n=2.075) 0.48 £ 0.56 (0.25)
Joint erosions (X-rays, n=1.888) 779 (41%)
History of joint arthroplasties (n=2.491) 231(9.3%)
RA-associated interstitial lung disease 0
(n=2.364) 127 (5.4%)

Data are expressed as mean + 1 Standard Deviation
(median), unless otherwise specified.

In parenthesis the number of patients with available data
from the whole cohort is also shown.

BMI, body mass index; RA, rheumatoid arthritis; DAS28-
ESR, Disease Activity Score in 28 joints; ESR, erythrocyte
sedimentation rate; RF, rheumatoid factor; Anti-CCP, an-
ti-cyclic citrullinated peptide antibodies; HAQ, Health As-
sessment Questionnaire.

Figure 1. Current RA disease activity according
to DAS28-ESR score. The current disease activity
categories (%) of the RA cohort according to

the Disease Activity Score 28 by the erythrocyte
sedimentation rate (DAS28-ESR) is shown.

time of evaluation was 3.4 + 1.3 indicative of moderate
disease activity. For the 1.457 patients for which DAS28-
ESR was available both at diagnosis and at current eval-
uation, a significant decrease in disease activity was not-
ed (from: 4.9 + 1.1 to 3.1 = 1.1, p < 0.0001). However,
despite this improvement, almost half of patients (48%)
had still either moderate or high disease activity (36%
and 12%, respectively, Figure 1).

Patients’ HAQ was available in 2.075 patients (83%) with
a mean value of 0.48 + 0.56 (Table 1). HAQ = 1 was
recorded in 22% of patients (n=451). Compared to the
HAQ at diagnosis there was also significant improvement
(from: 1.53 £ 0.98 t0 0.40 + 0.5, p < 0.0001, paired data
available for 1.301 patients).

Regarding disease severity, erosive disease (physician
reported by X-rays) was present in 41% of patients while
9.3% of patients had a previous history of joint arthro-
plasty (Table 1) and 5% had RA-associated interstitial
lung disease (n=127).

Current treatment

As shown in Table 2 and Figure 2, the majority of
patients at the time of evaluation were on treatment
(n=2.397, 96%). The vast majority of patients were re-
ceiving DMARDs (n=2.323, 93%) either cs- (n=2.050,
88%) and/or b-DMARDs (n=1.036, 45%). Ninety-four
patients were off therapy (4%) while 74 were using only
CS (3%). Overall, 40% of patients (n=985) were on CS
with a mean prednisolone daily dose of 5.2 + 3.5 mg
(Table 2). NSAIDs and simple analgesics were used by
7% and 21% of patients, respectively.
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Table 2. Treatment characteristics.

Therapy n %
No therapy 94 4%
Corticosteroids only 74 3%
DMARD therapy 2323 93%
csDMARDs 2050 82%
bDMARDs 1036 42%
Corticosteroids 985 40%
Daily dose in mg, mean =+ 1 5.2+ 3.5 (5)
S.D. (median)
NSAIDs 183 7%
Analgesics 536 21%

The treatment patterns of the patient cohort is shown.

DMARD, disease modifying anti-rheumatic drug; csD-
MARDs, conventional synthetic DMARDs; bDMARDSs,
biologic DMARDs; S.D., standard deviation; NSAIDs,

non-steroidal anti-inflammatory drugs

| n=2491|

RESULTS FROM A COHORT OF 2.491 PATIENTS

csDMARDs

Among patients treated with DMARDs (n=2.323), 88%
were on csDMARDs (n=2.050), given either as mono-
therapy (n=1.287, 55%) or in combination with bD-
MARDs (n=763, 33%, Figure 2). As shown in Figure 3,
the most commonly used csDMARD, was methotrexate
(MTX, 77%) followed by hydroxychloroquine (HCQ, 18%)
and leflunomide (LEF, 17%). The mean dose of MTX was
13.2 + 3.6 mg/week (median: 12.5 mg/week).
csDMARD combination was used only in 11% of pa-
tients (=266, Figures 2 and 4). Among patients using
combination csDMARDs, the most common combina-
tion was that of HCQ plus MTX (61%) followed by HCQ
plus LEF (17%) and MTX plus LEF (11%, Figure 3). The
triple combination therapy of MTX, LEF and SSZ was
used only by 3 patients (1.1%).

bDMARDs

bDMARDs were administered in 1.036 patients in this
RA cohort either as monotherapy (h=273, 12%) or most
commonly in combination with csDMARDs (n=763,
33%).

Compared to patients who were receiving only csD-
MARDs (n=1.287, Figure 2), bDMARD treated patients
(n=1.036) were younger (mean age: 61.5 vs. 64.1 years,
p<0.0001), more commonly females (83.6% vs. 77.1%,

Notreatment

4%
(n=54]

Figure 2. Treatment flow chart of the RA cohort.

OnlyCS
3%
(n=74)
DMARD therapy
93%
(n=2323)
Only csDMARDs csDMARDs + bDMARDs bDMARD monotherapy
55% 33% 12%
(n=1287) (n=763) (n=273)
csDMARD c¢sDMARD csDMARD c¢sDMARD
Monotherapy || Combination Monotherapy | | Combination
50% 5% 27% 6%
{n=1152) [n=135) (n=632) (n=131)

The therapeutic patterns of the 2491 RA patients is depicted. DMARD, disease modifying anti-rheumatic drug;

csDMARDs, conventional synthetic DMARDs; bDMARD,

biologic DMARDs
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Figure 3. Conventional synthetic DMARD use in RA patients.
The % use of the different conventional synthetic disease modifying anti-rheumatic drugs (csDMARDs) is shown
(n=2.050). Some patients used combination of csDMARDs (n=266, see figures 2 and 4) and thus the cumulative sum

exceeds 100%.

p<0.0001) and RF and/or anti-CCP + (568.7% vs. 47.6%,
p<0.0001) with higher DAS28-ESR (5.2 +2.5vs. 4.7 + 1.1,
p<0.0001) and HAQ (1.7 + 1.1 vs. 1.4 + 0.1, p<0.0001)
at diagnosis while they tended to have longer disease du-
ration (mean duration: 12.5 vs. 7.8 years, p<0.0001) and
more severe disease as evidenced by the more common
presence of erosions (56.3% vs. 30.1%, p<0.0001) and

* HCQ+CsA (n=3), HCQ+LEF+MTX (n=3), MTX+SSZ (n=3), HCQ+MTX+S5Z (n=3), HCQ+SSZ (n=2),

HCQ+LEF+CsA (n=1]

Figure 4. Combination csDMARD therapy patterns.
The different combinations of conventional synthetic
disease modifying anti-rheumatic drugs (csDMARDs,
n=2606, see also figure 2) used in the RA cohort is shown
in %.

HCQ, hydroxychloroquine; MTX, methotrexate, LEF,
leflunomide; CsA, cyclosporine; SSZ, sulfasalazine.

history of arthroplasties (11.4% vs. 7.5%, p=0.001). In
terms of csDMARD use, bDMARD-treated patients used
less often HCQ (8.4% vs. 21.4%, p< 0.0001) and MTX
(65.5% vs. 77.5%, p<0.0001) compared to patients treat-
ed only with csDMARDs. No statistically significant differ-
ences in BMI, smoking, alcohol use, educational status,
presence of interstitial lung disease or corticosteroid use
was noted between the two groups.

In multivariate analysis, younger age (OR=0.972, 95%
confidence intervals-C..=0.959-0.989), longer disease
duration (OR=1.037, 95% C..=1.018-1.057), seropos-
itivity (OR=1.462, 95% C.1.=1.094-1.953), erosive dis-
ease (OR=2.324, 95% C..=1.682-3.210) and a high
HAQ at diagnosis (OR=1.243, 95% C..=1.025-1.507)
were associated with bDMARD use.

In Figure 5, the specific type of bDMARD administered is
shown. More than half of patients (n=554, 53%) were on
TNFi and the remaining on non-TNFi treatment (n=486,
47%). For approximately half of bDMARD treated pa-
tients (n=506, 49%), this was their 1st biologic, in 25%
(n=262) their 2nd, in 12% (n=127) their 3 while 14%
(n=141) had used =3 bDMARDSs previously.

Comorbidities

Cardiovascular diseases

A history of coronary artery disease, stroke and periph-
eral vascular disease (based on definite history and/or
therapy) was reported in 6%, 2.7% and 4.5% of patients,
respectively (Figure 6). The prevalence of cardiovascu-
lar disease risk factors was also high. Specifically, arte-
rial hypertension was reported in 42%, hyperlipidemia
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Figure 5. Biologic DMARD use in RA patients.
The % use of the different biologic disease modifying anti-rheumatic drugs (bDMARDs) is shown (n=1.036, see also
figure 2). TNFi, tumor necrosis factor inhibitors

in 33%, obesity (BMI > 30 kg/m?) in 26% and diabetes Hospitalizations - Infections

mellitus in 15% of patients whereas 19% of participants A history of hospitalization during the last 12 months was
were active smokers at the time of registration. Overall, documented in 7.1% of patients (199 hospitalizations in
40% of patients had at least two of the aforementioned 182 patients). From the main prespecified causes, in-
cardiovascular disease risk factors. fections accounted for almost one third of admissions

(60/199, 30%) and various cardiovascular events for
8.5% (17/199) of all hospitalizations.

60 -
50 4 Established cardiovascular disease ‘ Risk factors for cardiovascular disease
42,2
40 A
© 33
30 A
26
20 - 19
15
10 A
3
45
. =
Coronary artery Stroke Peripheral Hypertension Diabetes mellitus Hyperlipidemia Smoking Obesity
disease vascular disease (BMI > 30 Kg/m?)

Figure 6. Prevalence of established cardiovascular disease and its risk factors.

The prevalence (%) of the established cardiovascular disease and its different risk factors in the whole RA cohort
(n=2491) is shown.

BMI, body mass index.
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Figure 7. Prevalence of infections and vaccinations in the RA cohort.

The prevalence (%) of different infections and vaccinations against common pathogens such as influenza and hepatitis B
virus (HBV) and pneumococcus is depicted. HBsAg, hepatitis B surface antigen, HCV, hepatitis C virus; TST, tuberculin
skin testing; IGRA, interferon gamma release assays; TB, tuberculosis.

A history of serious infection (defined as episode of infec-
tion that needed hospitalization) was evident in 9.6% of
patients (239/2.491); one third of them (35%) occurred
during the previous year (data available in 155/239 pa-
tients). Regression multivariate analysis showed that pa-
tients with a history of serious infection were more likely to
be older (2.2% increase per year), having been exposed
to bDMARDs (OR 2.7, 95% C.l.=1.9-3.8) and having co-
morbidities such as COPD (OR 2.6, 95% C.1.=1.5-4.4)
and coronary artery disease (OR 1.9, 95% C..=1.1-3.3).
The prevalence of HBV infection, defined as positive
HBsAg, was estimated at 2.1% (Figure 7), while 10%
of patients had evidence of past/resolved HBV infection
(HBsAg- and anti-HBC+). Chronic HCV infection (an-
ti-HCV+ and HCV RNA+) was less frequent (0.7%) while
0.5% of patients had evidence of past HCV infection (an-
ti-HCV+ and HCV RNA-).

Regarding tuberculosis, history of active tuberculosis
was reported by 1.5% of patients whereas data for LTBI
diagnosis by TST or an IGRA were available from 1.565
and 300 patients, respectively. A positive TST was re-
ported in 13% (204/1565) and a positive IGRA in 15.3%
(46/300) of patients (Figure 7).

A history of HZ was elicited in 6.2% of patients (n=154,
Figure 7). VVaccination against pneumococcus in the past
was reported in 36% of patients while more than half (52%)
had been vaccinated against influenza, but only one-third
during the previous year (32%). Nine percent of patients
had been vaccinated against HBV (Figure 7).

Other comorbidities

Other important comorbidities in daily clinical practice
such as neoplastic diseases (current or past), depres-
sion (defined by antidepressant therapy), osteoporosis
(defined by anti-osteoporotic therapy and/or history of
osteoporotic fractures) and COPD were reported in 5%,
12%, 29% and 6% of patients, respectively.

DISCUSSION

This is one of the largest studies in the literature pro-
viding real-life data regarding the current disease char-
acteristics, treatment patterns and comorbidities of RA
patients. Although there have been a number of well-de-
signed cross-sectional studies and registry data''-' that
have provided useful information on these characteris-
tics, few studies have reported detailed data on all as-
pects of the disease, various comorbidities and its cur-
rent management.

Updated real-world data regarding RA are also limited
from Greece, where the available studies have focused
mainly on biologic therapies”®'® and their side effects.®
In the first phase of this 3-year long prospective study,
a cross-sectional evaluation of baseline patient and dis-
ease characteristics, as well as treatment patterns and
comorbidities from approximately 2.500 RA patients was
performed.

Overall the patient characteristics from this RA cohort did
not differ significantly from recent RA cohorts.'® The ma-
jority of patients were women (~80%) with long disease
duration (~10 years) and a slightly higher mean patient
age (~B63 years) compared to the other cohorts. Regard-
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ing their working status, only one out of four patients
(28%) were still at work; a rate that is similar to what
has been recently reported in the US CORRONA data-
base (31%, mean age: 59 years)." Interestingly, even in
patients younger than 67 (the usual age of retirement in
Greece), one-third had already retired from their work,
indicating probably the chronic detrimental effect of RA in
their daily function and a significant financial loss for the
patients and the society.

Reflecting on the worldwide obesity pandemic, almost
two-thirds (68%) of our RA patients were overweight
(BMI>25 Kg/m?), a finding similar to other recent RA co-
horts from Western countries (54-69%).'® Approximate-
ly, one out of five patients (19%) were active smokers
at the time of evaluation, which in combination to their
increased weight may contribute to the increased car-
diovascular risk of these patients. One-third of patients
(833%) reported alcohol use which is somewhat lower to
that reported in the US CORRONA database (43%)."
Likewise, the proportion of patients drinking more than 2
drinks a week was lower (6%) compared to RA patients
from the US database (22%: =1 drink/week).™
Interestingly, only half of our patients (52%) were posi-
tive for anti-CCP antibodies or RF, a rate lower than that
reported from other recent RA cohorts (72-84%).'® Sim-
ilarly low rates of seropositivity were reported from an-
other Greek RA cohort recently,’® probably indicating a
different serological phenotype of RA patients in Greece.
Nevertheless, more studies are needed in order to con-
firm these findings.

A cross-sectional real-life study provides the unique
opportunity to have an accurate picture of the current
disease activity in the era of modern therapeutics. The
mean disease activity, as measured by the DAS28-ESR
score, was 3.4 reflecting a moderate to low disease ac-
tivity of this cohort. These results are in agreement with
recent values reported in the international COMORA
study (n=3.920)"® and the US CORRONA (n=24.989)"
database (mean DAS28-ESR: 3.7 and 3.4, respectively).
Despite these encouraging results, aimost half of our pa-
tients (48%) had still moderate or high disease activity,
which according to the most recent treatment guide-
lines'® or recommendations''® necessitate a change in
therapy. Similar or even higher rates of residual disease
activity have been recently reported from different RA
cohorts worldwide (58-76%),'® emphasizing the need
for more aggressive therapeutic strategies in order to
achieve the predefined goals according to the universally
accepted treat to target concept.'®

On the other hand, the functional assessment of our pa-
tient population by the HAQ score showed a relatively
low mean value (0.48) close to what has been reported
in the US CORRONA registry (0.4)* but lower to that
from other cohorts.”'® [t is unclear at the moment if
this finding is due to a less destructive course of RA in
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Greece (collaborated by the lower seropositivity rate, as
discussed above) and/or it is reflecting the advantageous
effect of modern therapies.

The large number of patients included in this RA cohort
(n=2.491), provided also the opportunity to study the cur-
rent treatment trends. At the time of evaluation, 82% of
the patients were being treated with csDMARDs and, as
expected, MTX was the most commonly used one (77%
among csDMARD treated patients). Although combina-
tion csDMARD therapy is recommended after failure of
csDMARD monotherapy,'¢'” few data exist for their actu-
al use in daily clinical practice. In this cohort, only 11% of
RA patients were treated with csDMARD combinations.
The most commonly used combination was that of MTX
and HCQ while the triple csDMARD combination of MTX,
HCQ and SSZ was rarely utilized.

Regarding bDMARDs, 42% of the participants were re-
ceiving a biologic agent at the time of recruitment. Ob-
viously, this finding does not reflect the proportion of
bDMARD-treated patients in the total population of RA
patients in Greece, given that, based on data derived
from the national administrative electronic prescription
database, this has been recently estimated to be approx-
imately 15%.'° This over-presentation of bDMARD-treat-
ed patients is a common observation in several registries
and is probably attributed to the fact that the majority
of the patients are recruited by tertiary and academic
centers as is the case in our study (96%).

This over-presentation may also explain the high pro-
portion of patients treated with non-TNFi (i.e., rituximab,
tocilizumab, abatacept), given that most of these ther-
apies were administered intravenously during the study
period (2015-16). Forty-seven percent (47%) of the bD-
MARD-treated patients were receiving non-TNFi at the
time of evaluation, when the respective proportion in
CORRONA registry was only 13%." In support of this
assumption, in the Greek prescription electronic data-
base, the proportion of non-TNFi therapies was 27%.'®
On the other hand, it should be mentioned that most of
the published studies were actually initiated well before
ours, when the only available bDMARDs were those of
TNFi class plus rituximab.

bDMARDs as monotherapy was used overall in approxi-
mately 11% of patients which represents one out of four
patients treated with bDMARDs (26%). This rate of bD-
MARD monotherapy was higher than that reported by
the US CORRONA database (19%)%° and close to that of
the recent Swiss registry (27%).?"

It is well recognized nowadays that a substantial propor-
tion of morbidity and mortality in RA patients is attributed
to comorbidities, mainly cardiovascular and respiratory
diseases.’?22% |n alignment with these findings, a high
prevalence of several comorbidities was found in our co-
hort. Regarding the prevalence of cardiovascular disease
risk factors, a high prevalence of arterial hypertension
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(42%), hyperlipidemia (33%), obesity (BMI > 30 kg/m?,
26%), diabetes (15%) and active smoking (19%) was
found, with 40% of patients having at least two of the
above risk factors. Similarly high rates of hypertension in
Greek RA patients has been reported in the past?* and
recently in another Greek RA cohort (44%) compared to
a matched age- and gender- population control group
(84%).%

In a recent analysis, based on the electronic prescription
database by Sfikakis et al, of all RA patients treated with
bDMARDs in Greece (n=9.824, females: 79%, mean
age: 61 years),' the prevalence of the main cardiovascu-
lar disease risk factors such as hypertension, hyperlipi-
demia and diabetes was quite similar to that reported in
our study for bDMARD treated (n=1.036) patients (41%
vs. 42%, 35% vs. 26% and 13% vs. 12%, respective-
ly). These findings underscore the validity of our findings
from our patient cohort and emphasize the need for their
early identification and management in order to prevent
cardiovascular events.

In our study, as described and in other registries, infec-
tions were found to be a major comorbidity. Approxi-
mately one out of ten patients had a history of serious
infection, with one third of the events occurred during the
last year before registration. The prevalence of chronic
hepatitis B and C was 2.1 and 0.7 %, respectively. These
rates are similar to those reported in other epidemiolog-
ical studies from Greece®® and close to what has been
reported in the international COMORA study (HBV: 3%,
HCV: 2%)."

Although Greece is generally considered a low TB in-
cidence country (incidence rate: 4.5-30/100.000 pa-
tients),?”?® approximately 13-15% of patients had
evidence of LTBI (by TST or IGRA). In a recent study,
Houben et al estimated the prevalence of LTBIl at 16.3%
for the general population in Eastern Mediterranean re-
gion and 13.7% in Europe.?® Taken all these together and
given the proven efficacy of strategies in reducing the risk
for TB reactivation in rheumatic patients,* screening for
LTBI prior to bDMARD initiation should continue to be an
integral part of our daily clinical practice.

Vaccination remains one of the most efficacious and low-
cost strategies for the prevention of various bacterial and
viral infections in rheumatic patients treated with immu-
nosuppressives.®' In agreement with the findings from
the international COMORA study,'® only one third of RA
patients had been vaccinated against pneumococcus
(86%) or influenza virus (32% the previous year), empha-
sizing the urgent need for better education of health care
providers and patients towards the goal of universal vac-
cine coverage.

Major strengths of our study included its large number
of patients (n=2.491), its nationwide multicenter design,
with hospital-based outpatient clinics, as well as private
offices participating, and a geographic coverage that in-

cludes most of the regions of the country and almost
all the main referral centers. Moreover and unlike oth-
er registries, this study included a large number of pa-
tients treated with non-TNFi bDMARDs as well as a large
number of patients treated with csDMARDs (either as
monotherapy or combination therapy). Additionally, our
study provided detailed information regarding the profile
of various comorbidities of RA patients in Greece today.
Given the impact of these conditions on the morbidity
and mortality of patients with RA, we consider that these
data will contribute in the better design of screening and
preventive strategies for this vulnerable population.

Our study has also certain limitations. The most impor-
tant is that the majority of recruited patients were from re-
ferral centers (“referral bias”), which may have caused an
over-representation of more severe cases. Nevertheless,
the comparison of the patients’ main characteristics with
the national administrative electronic database did not
reveal other significant differences. Obviously as in other
registries and RA cohorts, there was no universal proto-
col for treatment or screening for the major comorbidities
and this could add to the heterogeneity of our results.
It should be noted though that since 2009, the Greek
Rheumatology Society is regularly issuing updated rec-
ommendations for the management of RA and its thera-
peutic algorithm has been implemented in the obligatory
electronic prescription of anti-rheumatic therapies during
the last 5 years. Finally, missing data is always a limitation
in observational studies; nevertheless in our study com-
pleteness of data was close to 90% and thus we con-
sider that this was not an issue in the present analysis.
In conclusion, the results of this large cross-sectional
study provide novel data regarding the current profile of
RA in Greece as well as changing trends in its manage-
ment. In addition, our study highlights the high preva-
lence of certain comorbidities and the unmet need for
wider dissemination of preventive strategies such as vac-
cination in this population.
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