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Abstract

Objectives. Predicting serious infections (SI) in patients with rheumatoid arthritis (RA) is crucial for the implemen-

tation of appropriate preventive measures. Here we aimed to identify risk factors for SI and to validate the RA

Observation of Biologic Therapy (RABBIT) risk score in real-life settings.

Methods. . A multi-centre, prospective, RA cohort study in Greece. Demographics, disease characteristics, treat-

ments and comorbidities were documented at first evaluation and one year later. The incidence of SI was recorded

and compared with the expected SI rate using the RABBIT risk score.

Results. . A total of 1557 RA patients were included. During follow-up, 38 SI were recorded [incidence rate ratio

(IRR): 2.3/100 patient-years]. Patients who developed SI had longer disease duration, higher HAQ at first evaluation

and were more likely to have a history of previous SI, chronic lung disease, cardiovascular disease and chronic

kidney disease. By multivariate analysis, longer disease duration (IRR: 1.05; 95% CI: 1.005, 1.1), history of previous

SI (IRR: 4.15; 95% CI: 1.7, 10.1), diabetes (IRR: 2.55; 95% CI: 1.06, 6.14), chronic lung disease (IRR: 3.14; 95%

CI: 1.35, 7.27) and daily prednisolone dose �10 mg (IRR: 4.77; 95% CI: 1.47, 15.5) were independent risk factors

for SI. Using the RABBIT risk score in 1359 patients, the expected SI incidence rate was 1.71/100 patient-years,

not different from the observed (1.91/100 patient-years; P ¼ 0.97).

Conclusion. In this large real-life, prospective study of RA patients, the incidence of SI was 2.3/100 patient-

years. Longer disease duration, history of previous SI, comorbidities and high glucocorticoid dose were independ-

ently associated with SI. The RABBIT score accurately predicted SI in our cohort.
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Introduction

Serious infections (SI) are still one of the most common

and severe comorbidities of RA in the modern era of bio-

logic and targeted synthetic disease-modifying antirheu-

matic drugs (b and tsDMARDs), associated with significant

morbidity and mortality [1–5]. Data from real-world regis-

tries have identified several factors associated with SI risk

including active disease, functional impairment, type of

antirheumatic treatment and certain comorbidities. The

timely and accurate recognition of patients at high risk for

SI could be beneficial in many ways, such as applying the

necessary preventive measures (e.g. up-to-date immuniza-

tions, infection prevention and control training) [6, 7],

avoiding or modifying treatments that pose an increased

risk for infection and educating the patients to promptly

identify the early signs of a SI [8].

So far a number of risk scores for accurate prediction

of SI from US [1, 9] and European [2] RA cohorts have

been proposed but not independently validated in other

real-life RA cohorts. The most recent of these was the

RABBIT risk score, derived from the German Biologics

RA registry [2, 10].

In this prospective, multi-centre, real-life, cohort

study, our goals were to estimate the incidence and risk

factors for SI as well as to validate the RABBIT risk

score in our patient population.

Methods

Patients and study design

This was a multi-centre, prospective, cohort study by

the RA Study Group of the Greek Rheumatology Society

[11]. Inclusion criteria included age �18 years and RA

diagnosis according to ACR/EULAR classification criteria

[12]. During the first cross-sectional evaluation, data on

patient and disease characteristics, treatment patterns

and comorbidities were collected. More details about

the study design have been published [11].

The patients were re-evaluated 1 year later and their

disease characteristics (Disease Activity Score using 28

joints—DAS28-ESR, HAQ), treatment patterns and ser-

ious events that occurred during that period (SI, arthro-

plasties, cardiovascular events, hospitalization for any

reason, osteoporotic fractures, neoplasms) were

recorded. Data were collected either through a printed

case-reporting form or via a web-based form (www.

rheumstudygrps.gr) at both evaluations.

Institutional Review Board approval was provided by

the Joint Rheumatology Program (Hippokration General

Hospital as the co-ordinating centre, 64/16–4-2015 and

7/23–3-2016) and by the local institutional boards of

participating centres. All patients provided written

informed consent at first evaluation.

RABBIT risk score

SI, defined as those requiring hospitalization or intraven-

ous antibiotics as well as opportunistic infections (bac-

terial, viral or parasitic, such as herpes zoster-HZ or

tuberculosis), were recorded for the entire patient popu-

lation (n¼1557). For patients with available data

(n¼1359), the expected likelihood of SI was calculated

using the RA Observation of Biologic Therapy (RABBIT)

risk score as previously described [2, 10].

Statistical analysis

A v2 test was used for comparison of categorical varia-

bles and t test for continuous variables with normal dis-

tribution or Mann–Whitney for those non-normally

distributed. Incidence of the main outcome (i.e. SI) was

modelled and analysed with generalized linear models

(Poisson family with log link) in view of the rarity of

events (35 out of 1557) and previously published data

[2, 10]. In addition, we sought to account for the poten-

tial impact of dropouts and treatment changes during

follow-up on the robustness of our results by employing

inverse probability weighted regression adjustment. In

brief, we used probit regression on the treatment out-

come (patient status with respect to SI available or lost

at the end of the follow-up) including a pre-specified set

of covariates [age, sex, educational level, working sta-

tus, disease duration, DAS28-ESR, HAQ, bDMARDs,

combination of cs- (conventional synthetic) and

bDMARDs, glucocorticoids (GCs) and Rheumatic

Disease Comorbidity Index (RDCI)] and calculated pre-

dicted conditional probabilities for each participant.

Subsequently, we generated inverse probability weights

separately for subjects with full duration of follow-up

and those lost before completion of the study. Finally,

we fitted the generalized linear models with the inverse

probability weights and robust standard errors to esti-

mate unbiased treated effects.

We implemented two discrete generalized linear

models:

. a model with the validated RABBIT score as a single
predictor;

Rheumatology key messages

. In this contemporary RA cohort, incidence of serious infections was 2.3 per 100 patient-years.

. Disease characteristics, comorbidities and glucocorticoids rather than bDMARDs were associated with serious

infections.

. RABBIT score was well balanced in predicting the infection risk in our cohort.
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. a multivariable model adjusting for a predefined set of
covariates, including age, previous history of SI, dis-
ease duration, HAQ, GCs, diabetes, chronic lung dis-
ease, chronic kidney disease (CKD), cardiovascular
disease, treatment with bDMARDs. Those variables
were selected based on biological plausibility and previ-
ous literature. To avoid overfitting due to the low ratio of
events to predictors, we performed bootstrapping with
500 replicates and calculated bootstrapped 95% CI
around the mean estimate.

Effect estimates are displayed as incidence rate ratios

(IRR) and their respective 95% CI.

We confirmed satisfactory fit of the RABBIT risk score

in our cohort by using the Hosmer-Lemeshow good-

ness-of-fit test with 10 groups. Further, we generated a

bar plot with predicted probabilities derived from gener-

alized weight-adjusted linear regression score of SI on

the RABBIT score and the observed SI incidence rates

in each decile.

All statistical tests were two-sided and a P-val-

ue<0.05 was considered statistically significant. All

statistical analyses were performed with SPSS (IBM

SPSS Statistics for Windows, Version 25.0., IBM Corp.,

Armonk, NY), and Stata 13 (StataCorp) software.

Results

Baseline patient characteristics

Among 2491 patients initially evaluated, 1557 (62.5%)

were re-evaluated �1 year later [mean (S.D.) interval:

13 (3.5) months]. With the exception of the more frequent

use of bDMARDs (45% vs 35%), dyslipidaemia (35% vs

30%) and less frequent use of GCs (37% vs 45%), no

other significant differences were noted between those

with both evaluations (n¼1557) and those with only the

first evaluation available (n¼934, see Supplementary

Table S1, available at Rheumatology online).

The patient characteristics at first evaluation are

shown in Table 1. The vast majority of patients were on

DMARDs at first evaluation: csDMARD monotherapy:

48.6%, cs- and bDMARD combination: 34.6%,

bDMARD monotherapy: 11.7%. Among csDMARDs,

methotrexate was the most commonly used (77.7%) fol-

lowed by leflunomide (17.2%) and hydroxychloroquine

(15.6%). Approximately 40% of patients were on GCs at

a mean daily prednisolone dose of 4.9 mg.

Rate of serious infections

During 1663 patient-years of follow-up, 38 infections

were recorded in 35 patients (IRR: 2.3/100 patient-

years). Respiratory tract infections were the most com-

mon (50%), followed by HZ infection (13%, 0.3/100

patient-years), pyelonephritis (11%) and acute bacterial

skin and skin structure infections (11%, Table 2).

Among the 8 deaths that occurred during follow-up

(0.51%), 3 were due to SI and all of them involved the

respiratory tract. There was only 1 case of tuberculosis

recorded (IRR: 0.06/100 patient-years).

Risk factors for serious infections

The group of patients who developed SI (n¼35) had

longer disease duration, higher baseline HAQ, more fre-

quent history of prior SI and were more likely to be

treated with GCs and have certain comorbidities such

as diabetes mellitus, chronic pulmonary disease, cardio-

vascular disease and CKD (defined as stages 3–5: esti-

mated glomerular filtration rate <30 ml/min/1.73m2)

compared with those who did not (n¼1522, Table 3).

By Poisson weight-adjusted regression, history of pre-

vious SI (IRR¼ 4.15; 95% CI: 1.7, 10.1), daily prednisol-

one dose >10 mg (IRR¼4.77; 95% CI: 1.47, 15.5),

disease duration (IRR¼1.05 per year; 95% CI: 1.005,

1.1), diabetes mellitus (IRR¼2.55; 95% CI: 1.06, 6.14)

and chronic lung disease (IRR¼3.13; 95% CI: 1.35,

7.27) were independently associated with the develop-

ment of SI (Table 4). Those variables remained signifi-

cantly associated with the incidence of SI after

bootstrapping (data not shown). The predefined multi-

variable model predicted a mean incidence rate of 1.63/

100 patient-years and an average number of 22 SI. Re-

sampling with 500 replicates confirmed the moderate to

satisfactory predictive value of our multivariable model

[mean number of events 22 (95% CI: 13, 32) and mean

incidence rate 1.63 (95% CI: 0.93, 2.4)].

Role of therapies in SI risk

As shown in Supplementary Table S2, available at

Rheumatology online, the incidence rate of SI in

csDMARD-only users was 1.4/100 patient-years where-

as the respective rate for those who were on bDMARDs

at both evaluations (chronic users) was slightly higher at

2/100 patient-years (IRR compared with csDMARD-only

users: 1.36; P ¼ 0.45). This risk was higher for patients

who started bDMARDs for the first time (bDMARD initia-

tors: 3.7/100 patient-years) but the difference from

csDMARD users was not statistically significant

(IRR¼ 2.56; P ¼ 0.08).

Calculation and validation of the RABBIT risk score

Among the cohort of 1557 patients, data were available

for RABBIT risk score calculation in 1359 (87.3%).

During 1514 patient-years of follow-up, we observed 29

SI (1.91/100 patient-years), while the expected number

by the RABBIT risk score under generalized weight-

adjusted linear regression score was 26.1 SI (rate: 1.71/

100 patient-years). RABBIT risk score was well cali-

brated in our cohort with good accordance between

observed and expected probabilities (Hosmer-

Lemeshow chi2¼ 2.42; P ¼ 0.97, Fig. 1). Then, we div-

ided the expected risk to deciles and calculated the SI

incidence for each subgroup. A modest to good correl-

ation between the mean expected and observed SI inci-

dence rate per 100 patient-years was observed (Fig. 1).

Predicting serious infections in RA patients
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Discussion

In this large, real-life, RA cohort the incidence of SI was

2.3/100 patient-years. Certain factors such as long dis-

ease duration, history of previous SI, chronic lung or kid-

ney disease as well as high daily GC dose were

identified as independent predictors for SI. The RABBIT

risk score accurately predicted the likelihood of SI in our

patient cohort.

Our RA cohort had certain unique characteristics. The

majority of patients had long-standing, established dis-

ease, approximately half were older than 65 years and

their comorbidity burden was higher compared with

other RA cohorts [13, 14] whereas almost half of them

were on bDMARDs. Conversely, RA was relatively well

controlled as illustrated by their low DAS28-ESR and

HAQ scores. Overall, the SI incidence rate was 2.3/100

patient-years, which is similar to the rates reported in

other international [15], US (1.9/100 patient-years) [16],

German (1.8–3/100 patient-years) [2] and Greek (2.1–4/

100 patient-years) [17, 18] real-life registries.

By multivariate analysis, disease duration (but not

age), history of previous SI, chronic lung or kidney dis-

ease and high prednisolone dose (�10 mg/day) were in-

dependently associated with SI.

The contributory role of GCs in SI risk in RA patients

is well established [2, 10, 19–21]. In our cohort, patients

treated with �10 mg of prednisolone a day, had a 6-

times higher risk for SI compared with those treated

TABLE 1 Patient and disease characteristics at the first evaluation (n¼1557)

Characteristics n with
data available

n 1557
Female, n (%) 1557 1210 (78%)
Age, years, mean (S.D.) 1557 62.9 (12.6)

Disease characteristics
Disease duration, years, mean (S.D.) 1422 10.3 (8.9)

Seropositivity (RF and/or anti-CCP), n (%) 1492 799 (53.6%)
Erosions, n (%) 1237 543 (43.9%)
DAS28-ESR, mean (S.D.) 1380 3.37 (1.29)

HAQ, median (IQR) 1377 0.3 (0–0.88)
History of arthroplasties, n (%) 1557 150 (9.6%)

Treatment
csDMARDs, n (%) 1557 1295 (83.2%)
csDMARD monotherapy 756 (48.6%)

bDMARDs, n (%)
TNFi

nonTNFi
bDMARD monotherapy

1557 721 (46.3%)
379 (53%)

342 (47%)
182 (11.7%

Combination therapy (cs and bDMARDs) 1557 539 (34.6%)

Glucocorticoids, n (%) 1557 628 (40.3%)
Prednisolone daily dose, mean (S.D.) 614 4.9 (3.6) mg
Comorbidities
Smoking, current/past 1491 278 (18.6%)/243 (16.3%)
Obesity (BMI � 30 kg/m2) 1337 346 (26%)

Hypertension 1557 669 (43%)
Dyslipidemia 1557 535 (34.4%)
Osteoporosis 1557 441 (28.3%)

Diabetes 1557 220 (14.1%)
Depression 1557 200 (12.8%)

Coronary artery disease 1557 92 (5.9 %)
Chronic lung disease

COPD

RA-associated ILD

1557 155 (10%)
94 (6%)

80 (5.1%)
Cancer, current/past 1557 19 (1.2%)/ 82 (5.3%)

CKD (stages 3–5) 1501 14 (0.9%)
Peripheral artery disease 1557 70 (4.5%)
Stroke 1557 46 (3%)

RDCI, median (IQR) 1557 1 (0–2)

anti-CCP, anti-cyclic citrullinated peptide antibodies; DAS28, Disease Activity Score using 28 joints; IQR, interquartile
range; csDMARDs, conventional synthetic disease-modifying anti-rheumatic drugs; bDMARDs, biologic DMARDs; CKD,
chronic kidney disease; RDCI, Rheumatic Disease Comorbidity Index.
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with <10 mg/day. It should be emphasized though that

the proportion of patients receiving such a high dose

was very small (3%) while only 24% were on >5 mg/

day.

The use of b- or csDMARDs was not identified as an

independent risk factor for SI in our cohort. Although the

SI incidence among bDMARD chronic users (2.0/100

patient-years) or initiators (3.7/100 patient-years) was

higher compared with csDMARD-only users (1.4/100

patient-years), this difference was not statistically signifi-

cant. The SI rate of our bDMARD starters (3.7/100

patient-years) was slightly lower than that reported in

the British Registry (5.51/100 patient-years) [22].

Chronic lung disease [defined as the presence of

chronic obstructive pulmonary disease (COPD) and/or

RA-associated interstitial lung disease (ILD)] was present

in �10% of patients and it was associated with a 3-fold

increased risk for SI. Apart from the well-known predis-

position to infections for all COPD stages [23], it has also

been shown that RA-related ILD is associated with a

higher SI risk (especially pneumonia) [24]. These findings

emphasize the need for universal vaccination (with the flu

and pneumococcal vaccines) and close monitoring of RA

patients with underlying chronic lung disease [6, 25].

History of previous SI should sound an alarm for both

patients and physicians, as we found that such patients

had a 4-times higher risk for developing a new SI. Our

findings are in accordance with similar findings from

other real-life cohorts [1, 2, 10, 26–29] indicating that

such history is probably the most significant factor in

determining future SI risk in RA patients.

Opportunistic infections such as tuberculosis and HZ

were uncommon [30]. There was only 1 case of

tuberculosis corresponding to an incidence of 0.06/100

patient-years, a rate that is comparable to that seen in

low-prevalence countries after the implementation of

universal screening for latent tuberculosis infection be-

fore bDMARD initiation [31]. Regarding HZ, the crude in-

cidence was 0.3/100 patient-years, which was slightly

lower than that reported in the British (0.7–1.6/100

patient-years) [32] and the US Corrona (0.7–1/100

patient-years) [33] registries.

A number of risk scores for predicting SI in RA

patients have been proposed [1, 2, 9] Crowson et al.

identified and included in their risk assessment model

the following variables: age, prior SI, extra-articular RA,

ESR, GC dose and the number of comorbidities [1].

Although it shares common variables with the RABBIT

score, this risk score was based on a cohort diagnosed

TABLE 3 Comparison between patients who developed (n¼ 35) or not (n¼1522) serious infections

Variable SI (2)
n 5 1522

SI (1)
n 5 35

P-value*

Female, n (%) 1.186 (78.2%) 24 (68.6%) 0.17
Age, years, mean (S.D.) 62.8 (12.6) 66.4 (10.9) 0.1
Disease duration, years, mean (S.D.) 10.2 (8.9) 14.1 (10.3) 0.014
DAS28-ESR, mean (S.D.) 3.36 (1.29) 3.69 (1.31) 0.17
HAQ, mean (S.D.) 0.50 (0.66) 0.88 (0.87) 0.002
History of serious infection, n (%) 147 (9.2%) 12 (34.3%) <0.001
Arthroplasties, n (%) 144 (9.5%) 6 (17.1%) 0.13
Glucocorticoids, n (%) 607 (39.9%) 21 (60%) 0.016
Prednisolone �10 mg/day, n (%) 44 (2.9%) 3 (8.6%) 0.053
Prednisolone, daily dose, mean (S.D.) 4.9 (3.6) mg 5.1 (4.1) mg 0.8

bDMARDs, n (%) 704 (46.3%) 17 (48.6%) 0.78
Diabetes mellitus, n (%) 211 (13.9%) 9 (25.7%) 0.047
Chronic lung disease, n (%) 145 (9.5%) 10 (28.6%) <0.001
Cardiovascular disease, n (%) 175 (11.5%) 8 (22.9%) 0.039
CKD, stages 3–5, n (%) 12 (0.8%) 2 (6.1%) 0.002
BMI, kg/m2, mean (S.D.) 27.5 (5.0) 28.7 (6.3) 0.2
RDCI, mean (S.D.) 1.12 (1.2) 1.97 (1.6) 0.001

*Statistically significant differences (P < 0.05) between groups are shown in bold. SI, serious infections; anti-CCP, anti-cyc-
lic citrullinated peptide antibodies; DAS28, Disease Activity Score using 28 joints; IQR, interquartile range; csDMARDs,

conventional synthetic disease modifying anti-rheumatic drugs; bDMARDs, biologic DMARDs; CKD, chronic kidney disease;
RDCI, Rheumatic Disease Comorbidity Index.

TABLE 2 Type and frequency of serious infections

Site of infection n (%)

Respiratory 19 (50%)
Herpes zoster 5 (13%)
Pyelonephritis 4 (11%)

Acute bacterial skin and skin structure infections 4 (11%)
Other

Gastrointestinal tract 2 (5%)
Central nervous system 1 (2.5%)
Pulmonary tuberculosis 1 (2.5%)

Spondylodiskitis 1 (2.5%)
Herpetic stomatitis 1 (2.5%)
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between 1955 and 1994 with significantly higher SI inci-

dence, well before the introduction of biologics in clinic-

al practice. Curtis et al. [9] published two separate risk

scores for SI using governmental and commercial insur-

ance data, respectively. They constructed these scores

based on age, comorbidities and daily prednisone dose

(� or >7.5 mg). The derivation cohorts of this study had

some unique characteristics that may also preclude the

generalization of the results. First, the risk score creation

was based on patients not treated with bDMARDs.

Second, both cohorts were quite different in terms of

age and the prevalence of comorbidities compared with

ours and this is also depicted in their SI incidence rates.

Third, among the beneficiaries of the governmental in-

surance cohort almost 30% were receiving subsidies for

reasons other than age.

The RABBIT score was the latest to be developed

based on data from the German Registry of

Biologics [2]. The variables included in the final score

were age (< or > 60 years), functional status, specific

comorbidities (chronic lung or kidney disease), treatment

with GCs (�7.5 mg/day, 7.5–15 mg/day or above), num-

ber of previous DMARD treatment failures, current treat-

ment [TNF inhibitors (TNFi), other bDMARDs or

csDMARDs] and previous SI.

In our cohort, in contrast to the German Registry

Cohort [2, 10], treatment characteristics (previous

DMARD failures or type of current DMARD therapy) or

age were not identified as independent risk factors for

SI. It should be noted though, that in the study by Zink

et al. [2] patients were included at the initiation of a TNFi

or a csDMARD, whereas in our study RA patients who

were starting or had been on any type of biologic or

non-biologic DMARD were enrolled and prospectively

followed for 1 year. Despite these differences, after

applying the appropriate methods, we found that

RABBIT score was well balanced in predicting the SI

risk across the total range of risk. This is a novel finding,

since to our knowledge, this is the first study in the lit-

erature that independently validated this score in a large

population of patients with established RA treated with

biologic and non-biologic DMARDs.

The strengths of our study include its multi-centre and

prospective design, the participation of referral centres

with established experience in the care of RA patients,

the large number of included patients, the multiple col-

lected parameters allowing adjustment for and elimin-

ation of the effects of potential confounders and the

inclusion of patients receiving cs- as well as bDMARDs.

Our study also has certain limitations. First, loss to

follow-up occurred in 37.5% of the patients registered

at first evaluation. Without doubt, this could have

affected the number of observed SI if we consider that

the missing patients had a significantly lower or higher

SI rate. However, loss to follow-up is not rare in real-

world registries [34] and no significant differences be-

tween those with or without available data at second

Fig. 1 Bar plot of observed and predicted probabilities

for serious infections by the RABBIT risk score

TABLE 4 Uni- and multivariate logistic regression analysis of factors associated with serious infections

Univariate Multivariate

Variable IRR (95% CI) P IRR (95% CI) P-value*

Age 1.04 (1.003, 1.087) 0.034 1.007 (0.96, 1.05) 0.72

Disease duration 1.05 (1.01, 1.09) 0.01 1.05 (1.003, 1.1) 0.018
Baseline HAQ 1.46 (1.07, 2.00) 0.018 1.09 (0.58, 2.08) 0.77
History of serious infection 6.52 (2.75, 15.5) <0.001 4.15 (1.70, 10.12) 0.002
Prednisolone �10 mg/day vs <10 mg/day 3.49 (0.83, 14.65) 0.09 4.77 (1.47, 15.5) 0.009
bDMARD use 1.10 (0.47, 2.59) 0.81 0.83 (0.32, 2.18) 0.71

Diabetes mellitus 3.67 (1.49, 9.01) 0.005 2.55 (1.06, 6.14) 0.036
Chronic lung disease 5.87 (2.41, 14.27) <0.001 3.13 (1.35, 7.27) 0.008
Cardiovascular disease 4.31 (1.76, 10.58) 0.001 2.06 (0.70, 6.08) 0.19

CKD (stage 3–5 vs 0–2) 6.58 (0.98, 44.16) 0.052 3.20 (0.77, 13.31) 0.11

*Variables with statistically significant differences (P < 0.05) between groups by multivariate analysis are shown in bold.
IRR, incidence rate ratio; bDMARD, biologic disease-modifying anti-rheumatic drug; CKD, chronic kidney disease.
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evaluation were noted. Second, we cannot preclude that

some of the SI, especially HZ cases, were not captured

and have been managed by primary care physicians or

other specialties. However, we believe that this is not

the case, since rheumatologists in Greece are usually

responsible for the holistic care of patients with RA.

Finally, our cohort consisted mainly of patients with

long-standing disease who were primarily registered

from tertiary referral centres. Nevertheless, we have pre-

viously shown that their characteristics are similar to the

general RA population in Greece as they were captured

by the obligatory, nationwide, electronic prescription

system [11, 35].

In conclusion, we have identified certain risk factors

for SI in patients with established RA in real-life settings.

Risk stratification is a prerequisite for preventing SI in

RA patients, especially in the era of newly introduced

therapies such as the tsDMARDs (JAK inhibitors) [36].

In that direction, the availability of reliable tools for

predicting SI could be very informative and useful. In

this study, we validated the RABBIT risk score as a

reliable predictive tool for SI in daily clinical practice.

Thus, in RA patients who are identified as high risk for

SI by easy-to-use tools, implementation of preventive

measures such as reducing GC exposure, implementing

universal vaccination coverage for influenza, pneumo-

coccus and HZ, and promoting awareness among rheu-

matologists and patients for early signs of infection,

could further reduce this risk.
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