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Abstract Conclusions: CV events occurred in 2.4% patient/year
during anti-TNF alpha treatment. A strict cardiovascular

Objective: To analyze the rate of major CV events in 433 monitoring was mandatory in order to prevent major CV

patients with longstanding RA, treated for more than 10

years with anti-TNFa or DMARDs. events.

Methods: All RA patients treated with anti-TNF-a from Keywords

2 e 20002 {0, ele; TN glielle) S0l & RS Skl Rheumatoid arthritis, Cardiovascular disease, Anti-TNF
ple of 258 patients treated with DMARDs out of 829 fol- alfa, Myocardial infarction, Heart failure, Long-standing dis-
lowed-up in the same period in the same Unit (TNF- group) ease, Framingham risk factors

were analyzed. Myocardial infarction, heart failure, stroke,
transient cerebral ischemic attack were considered. Expo- Introducti
sure (anti-TNF-a vs. DMARDs) and outcome (CV events) ntroaucton

were analyzed by the proportional hazard Cox regression, Rheumatoid arthritis (RA) is a chronic and system-

adjusting for RA duration, DAS 28, seropositivity (RF, anti icinfl t di h terized b . d
CCP), treatment and Framingham CV risk factors (adjusted IC Inflammatory disease, characterized by an increase

according to EULAR recommendations). risk of premature death, largely due to cardiovascular
Results: CV events were detected in 18.9% of cases with disease (CVD) and parhc.ullarly to corc')nary art?ry dis-
an incidence rate of 2.4% patients/year (95%Cl: 1.5-3.7) in ease (CAD) [1,2]. In addition to classical Framingham
TNF+ and 1.3% patients/year (95%Cl: 0.9-1.7) in TNF- group. CV risk factors, the inflammatory burden of the dis-
Events occurred after a mean of 8.3 + 3.6 years of anti-TNF ease leads to the development of early and accelerated

exposure and 13.3 + 8 years of DMARDs exposure (p: 0.006). atherosclerosis [3,4], mediated by cytokines, immune

Cox analysis, adjusted for sex, age, CV risk factors, DAS28, | b T boli d endothelial
FR positivity, corticosteroids, anti-inflammatory drugs and complex, abnormal lipid metabolism and endothelia

methotrexate treatment, showed that only Framingham risk dysfunction [5,6]. Systemic inflammation is associat-
score is slightly associated with CV events (HR: 1.03, 95%Cl: ed with endothelial damage, directly with depletion of
1.01-1.06). In addition, diabetes (p: 0.017) and coronary artery circulating endothelial cell progenitors [7] or indirectly

disease (p: 0.015) were associated with myocardial infarction, . . . . .
while higher age at RA onset (p: 0.02) and Framingham risk by the accentuation of multiple risk pathways including

score (p: 0.0008) were associated with heart failure. lipid abnormalities [8] and insulin-resistance [9]. The
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introduction of anti-Tumor Necrosis Factor (TNF alpha calculated using Framingham score, adjusted for RA du-
treatment has improved the clinical outcome of RA  ration, RF or anti-CCP positivity or extra-articular com-
suppressing systemic inflammation. Recently, different plications, according to EULAR recommendations [21].
studies investigated the effect of TNF alpha blockersalso  Incident CV events were defined as acute MI, CAD (ac-
in modify the cardiovascular risk profile [10-12]. TNF al- counted also as any surgical or percutaneous revascu-
pha, as many other inflammatory cytokines, is directly larization procedure), heart failure, pulmonary hyper-
involved in all the stages of atherosclerosis, including tension, ischemic stroke, occurred after the diagnosis
modification of lipid profile, insulin-resistance, plaque of RA. We excluded any CV event occurred before RA
formation and rupture, the most common event lead- diagnosis. We did not consider atrial fibrillation as a CV
ing to acute myocardial infarction (Ml) [13]. A protective  event. CV event were recorded from medical records or
role of anti-TNF alpha treatment has been reported for  from hospitalization registry. Single event features were
M, especially in a subset of patients who responded to  subsequently reviewed, according to standardized defi-
treatment, suggesting that its CV protection could be nitions [22].

dependent on its ability to reduce systemic inflamma-

tion [14]. In addition, a significantly decreased risk in Statistical analysis

CAD incidence was confirmed by other authors [15-17], Baseline differences between the two cohorts were
while the protective effect on ischemic stroke is not so  tested using t-test or Wilcoxon’s rank sum test for con-
clearly established [18]. tinuous variables according to the variable distribution

and the chi-square test for categorical variables. Proba-
bility of CV event occurrence was estimated as incident
rates (IR) and 95% confidence intervals (Cl).

The aim of this study is to analyses the prevalence
and risk factors of CV events occurrence in a mono-
centric cohort of patients treated with anti-TNF alpha

blockers followed up for a long period, comparing with The association between TNF exposure and the oc-
patients treated non-biologic disease-modifying anti  currence of CV events was analyzed using Cox propor-
rheumatic drugs (DMARDs). tional hazard regression model and presented as hazard

ratios (HR) and 95% Cis. The same analyses were repeat-
ed adjusting for potential baseline confounders: sex,
Patients: we retrospectively analyzed clinical charts RA duration, baseline DAS28, seropositivity (RF or anti
of 86 consecutive patients affected by RA, that un- CCP), DMARD treatment, glucocorticoid use and Fram-
derwent biological treatment between January 2000 ingham CV risk factors (adjusted according to EULAR
and December 2002 (defined as group TNF+). At that recommendations). All the a priori confounders were
time, anti-TNF alpha drugs included only Infliximab entered and retained in the model regardless of their
and Etanercept. As control group, we considered 258  statistical significance.
RA outpatients, randomly chosen on 829 RA cases, fol-
lowed-up in the same period in the same Rheumatolo-
gy Unit (defined as Group TNF-). Group TNF- patients
received treatment with traditional DMARDs, namely Results
methotrexate, hydroxychloroquine, sulfasalazine. RA ) ) )
patients fulfilled both the 1997 ACR criteria [19] and The eighty-six TNF+ patients showed a mean age at

2010 EULAR/ACR criteria retrospectively applied [20]. RA onset of 31.5 years (SD: 12.9), a mean duration of
disease before starting anti-TNF alpha (22.7 years, SD:

Study design: baseline data are considered as clinical 7.6) and a mean duration of RA until the last evaluation
data collected at the first administration of the anti-TNF ¢ 53 5 years (SD: 7.2). Demographic and clinical data

alpha drug (TNF+ group) or the first clinical observation ¢ TnNF+ and TNE- are shown in Table 1. Comparing with
(TNF- gl"oup). Data collected at the last available clinical e group, TNF+ patients showed lower age at RA on-
evaluation or at t‘he occurrence of a CV eyent fo.r both set (p < 0.0001), longer follow-up duration (p < 0.0001).
groups, was considered as the last evaluation available. At the moment of anti-TNF alpha starting, they showed
Methods active disease, with a mean DAS 28 of 5.5 (SD: 1.3) and
mean SDAI of 38.9 (SD: 16.6). CV events occurred in 21
TNF+ patients (24.4%) and in 44 TNF- (17%): the mean
duration of drug exposure resulted be lower in TNF+
group (8.3 years; SD: 3.6) compared with TNF- (13.3
years; SD: 7.9) (p: 0.006) (Table 2).

Patients and Methods

All analyses were conducted using Stata V.11
StataCorp, College Station, Texas, USA.

Demographic, clinical and laboratory data were ex-
tracted from clinical records. At first visit, disease activ-
ity indexes (ESR, -reactive protein, DAS28, SDAI), immu-
nological data (rheumatoid factor, anti-CCP , anti-nucle-
ar antibodies), treatment (steroid, methotrexate, other
DMARDs, non-steroid anti-inflammatory drugs or an- As expected, TNF+ patients more frequently used
ti-TNF alpha) and traditional CV risk factors (hyperten- non-steroidal anti-inflammatory drugs (p = 0.005),
sion, smoking habits, hypercholesterolemia, hyper-try- methotrexate (p = 0.004), corticosteroids (p: 0.018) and
gliceridemia, diabetes mellitus, familiar history of CVD)  corticosteroids at dosage > 5 mg/day (p < 0.0001) when
were recorded. CV risk assessment was retrospectively compared with TNF- cases. By contrast, hydroxychlo-
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Table 1: Demographic and clinical data of 86 patients treated with anti-TNF alfa (TNF+) and 258 patients treated with DMARDs

(TNF-).
Characteristics TNF+ (n. 86) TNF- (n. 258) p
Demographics
F/M 68/18 200/58 0.88
Mean age at onset, years (SD) 31.5(12.9) 51.67 (12.9) < 0.00012
Mean RA duration at last evaluation, 23.2 (7.2) 17.3 (8.7) < 0.00012
years (SD)
Mean RA duration at CV event, years 18.9 (8.2) 13.3(7.9) 0.0152
(SD)
Mean duration of drug exposure, 9.69 (4.47) 13.9 (6.6) < 0.00012
years (SD)
Mean duration of drug exposure until 8.3 (3.6) 13.3(7.9) 0.0062
CV event, years (SD)
RF (%) 57/83 (68.7%) 177/256 (69.1%) 1.0
Anti CCP (%) 11/14 (78%) 59/91 (64.8%) 0.06
Comorbidities
Arterial hypertension (%) 29 (33.7) 29/107 (27) 0.34
Smoking habits (%) 22 (25.6) 30/113 (26.5) 1.0
Dyslipidemia 7 (8) 15/104 (14.4) 0.36
Familiar CV disease (%) 30 (34.8) 111 (43) 0.22
Diabetes (%) 4 (4.6) 6/108 (5.6) 1.0
Coronaropathy (%) 3 (3.5) 4 (1.5) 0.37
Mean n. Framingham risk factors 5.6 (6.8) 7.3 (8.3) 0.18°
(SD)
RA-related drugs
NSAIDs 63 (73.2%) 145 (56%) 0.005
Methotrexate 71/86 (82.5%) 170 (65.8%) 0.004
Hydroxychloroquine 18/86 (20.9%) 97 (37.6%) 0.005
Prednisone 79/86 (91.8%) 209 (81%) 0.018
Prednisone > 5 mg/day 32/84 (38%) 14/257 (5.4%) < 0.0001
CV-related drugs B blockers 14/85 (16.2%) 59/258 (22.8%) 0.2
Ca antagonists 9/85 (10.5%) 34/258 (13.2%) 0.7
Ace inhibitors 26/85 (30.5%) 65/258 (25.2%) 0.3
Diuretics 16/85 (18.8%) 35/257 (13.6%) 0.3
Anti-platelets 21/86 (24.4%) 71/258 (6.6%) 0.6
Oral anti-coagulants 5/86 (5.8%) 14/258 (5.4%) 1.0
Statins 7/86 (8.1%) 36/258 (13.9%) 0.2

NSAIDs: non-steroidal anti-inflammatory drugs; RF: Rheumatoid Factor; 2= Unpaired t test; ® = Mann Whitney test.

Table 2: Incident rate of CV events in 86 patients treated with  son/year (95%Cl: 1.5-3.7) occurred in TNF+ and 1.27
anti-TNF alfa (TNF+) and 258 patients treated with DMARDs events/lOO person/year (95%C| 09_17) in TNE- group
TNF-). I . L
( ) with aincidence rate ratio of 1.92 (95%Cl: 1.08-3.3). Clin-

Exposure  n. patients :‘a:(i)eor)lt-years g;lti?a‘r,:::/tsé 1320 ical data of 65 patients with CV events and 279 cases
TNF+ 86 855 87 24 y without CV events were shown in Table 3.
TNF- 258 3452.62 1.27 Patients with CV events more frequently showed at

baseline arterial hypertension (p: 0.03), dyslipidemia (p

roquine was more frequently used in TNF- group (p = < 0.0001), diabetes (p < 0.0001), familiar CV diseases (p

0007). < 0.0001) and CAD (p: 0.005). No significant differences

During follow-up CV events occurred in 65 cases in RF (39.8% vs. 68.8%) or anti-CCP (82.3% vs. 63.6%)

(18.9%): MI (in 28 cases: 43%), heart failure (in 14 cases: ~ Seropositivity, RA activity indexes (DAS 28), ESR or C-re-
21.6%), TIA (in 7 cases: 10.8%), ischemic heart disease ~ active protein levels were found.

(in 4 cases: 6.2%), cerebral haemorrhages (3: 4.6%), Cox analysis, corrected for sex, age, CV risk factors,
acute pulmonary oedema and advanced AV block re-  pas28, FR positivity, corticosteroids, anti-inflammatory
quiring with pacemaker implant in 1 case each (1.5%).  drugs and methotrexate, showed that only Framingham
CV events occurred after a mean of 15 years (SD: 8.3)  risk score is slightly associated with CV events (HR: 1.03,
and after a mean duration of drug exposure of 11.7  959(I: 1.01-1.06). Anti-TNF alpha exposure showed
years (SD: 7.2). a wide dispersion data to draw conclusions (HR: 1.8;

No difference in event distribution was found be- 95%Cl: 0.8-3.9). An incidence of MI of 14.5% patient/
tween two groups: an incident rate of 2.4/100 per- Year and 7.8% patient/year was observed in TNF+ and
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Table 3: Demographic and clinical data in 65 patients with CV event and 279 patients without CV events.

Characteristics With CV events Without CV events p
(n. 65) (n. 279)

Demographics F/IM 43/22 224/55 0.02
Mean age at onset, years (SD) 54.4 (12.3) 45.7 (15.6) < 0.00012
Mean age at baseline, years (SD) 60.8 (10) 54.3 (11.9) < 0.00012
Mean drug exposure duration, years (SD) 14.3 (6.9) 18.4 (8.8) 0.042
Mean RA duration at last observation, years (SD) 18.7 (7.1) 18.4 (8.8) 0.842
Anti-TNF alfa exposure, n. (%) 21/65 (32) 65/214 (30.3) 0.76

Comorbidities Arterial hypertension (%) 17/37 (45.9) 41/156 (26.2) 0.032
Smoking habits (%) 10/35 (28.5) 37/156 (23.7) 0.56
Dyslipidemia (%) 24/65 (36.9) 17/153 (11.1) < 0.0001
Familiar CV disease (%) 45/65 (69.2) 113/279 (40.5) < 0.0001
Diabetes (%) 10/43 (23.2) 7/156 (4.4) < 0.0001
CAD (%) 4/38 (10.5) 4/279 (1.4) 0.005
Mean n. Framingham risk factors at the CV event (SD) 12.7 (11.47) 5.98 (7.2) < 0.0001®

CV-related drugs B blockers (%) 29 (44.6) 44/278 (15.8) < 0.0001
Ace inhibitors (%) 29 (44.6) 42/278 (15.1) < 0.0001
Diuretics (%) 25 (38.4) 48/278 (17.2) < 0.0001
Anti-platelets (%) 39 (60) 53/279 (18.9) < 0.0001
Oral anti-coagulants (%) 12 (18.4) 7/279 (2.5) < 0.0001
Statins (%) 18 (27.6) 25/279 (8.9) < 0.0001

a = Unpaired t test; °= Mann-Whitney test.

Table 4: Incident rate of Ml and heart failure in 86 patients treated with anti-TNF alfa (TNF+) and 258 patients treated with

DMARDs (TNF-).

Exposure n. patients Patient-years (x100) MI events/100 patients/year Heart failure/100 patients/year
TNF+ 86 855.87 14.5 11
TNF- 258 3452.62 7.8 6.6

TNF- groups respectively, with a incidence rate ratio of

did not confirm a significant association with TNF alpha

drug exposure, due to wide confidence intervals (Table

1:8 (Table 4).
Analyzing the rate of Framingham risk factors at 6).
baseline and at the moment of the last evaluation, a Discussion

significant higher rate of hypertension was observed in

both groups: from 33.7% to 55.8% in TNF+ (p: 0.005)
and from 27% to 49.6% in TNF- (p: 0.0001). No differ-
ence in hypercholesterolemia, hyper-trygliceridemia,
diabetes mellitus, and smoking habits was observed in
two groups during follow-up.

When we analyzed patients only with MI (38 cases)
compared with patients without CV events (279 cases),
higher frequency of male gender (p: 0.0001), higher
mean age at RA onset (p: 0.0009) and at first evaluation
(p: 0.01), baseline dyslipidemia (p: 0.0002), familiar CV
disease (p <0.0001), diabetes (p < 0.0001), CAD (p: 0.03)
were associated with Ml at univariate analysis (Table 5).

An incidence rate of heart failure of 11% patient-year
in TNF+ group and 6.6% patient-year in TNF- group was
observed with an incidence rate ratio of 1.68 (Table 4).

In this monocentric study, we retrospectively anal-
ysed the occurrence of CV events of a cohort of RA pa-
tients with long duration of anti-TNF alpha treatment.
CV events occurred in 18.9% of cases, mainly represent-
ed by MI (43%), heart failure (21.6%) and stroke (10.8%)

without significant different distribution between TNF+

and TNF- cases. Patients taking TNF alpha therapy did
not show higher number of Framingham risk factors
or higher age, but a longer RA duration and higher dis-
ease activity at baseline comparing with patients taking
DMARDs. A long duration of persistent active disease
represents a surrogate marker of systemic inflamma-
tion and play a pivotal role in inducing widespread ath-
erosclerosis [5] and CV events. Basing on these data, ac-
cording to EULAR recommendations, the Framingham
CV risk value should be multiplied for 1.5-times if pa-

tients showed a long disease duration [21].

Heart failure occurred in 14 cases on 65 CV events

(21.5%): higher age at RA onset (p: 0.04), higher age at
baseline (p: 0.006), anti-TNF alpha drugs (p: 0.038), dys-
lipidemia (p: 0.038), coronaropathy (p: 0.018), higher
Framingham score (p < 0.0001), and positivity for an-
ticardiolipin antibodies (p: 0.0013) are associated with
heart failure, at univariate analysis (Table 5). Analysis
of adjusted HR for all CV events, Ml and heart failure
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Patients taking anti-TNF alpha therapy showed
an incidence rate of CV events two-fold higher (2.5%
patient-year) comparing with TNF- one (1.27% pa-
tient-year). In addition, the events seem to occur ear-
lier in TNF+ group (after a mean of 8.3 years) that what
found in TNF- group (mean: 13.3 years). Nevertheless,
anti-TNF alpha treatment does not actually represent an


https://doi.org/10.23937/2469-5726/1510061

DOI: 10.23937/2469-5726/1510061

ISSN: 2469-5726

Table 5: Comparison between 38 patients with miocardial infarct (MI) and 279 patients without CV events; 14 patients with heart
failure and 279 patients without CV events.

MI (n. 38) Without CV p Heart failure (n. 14) p
events (n. 279)
Demographics F/IM 8/15 224/75 0.0001 11/3 1.0
Mean age at onset, years (SD) 55 (11) 45.7 (15.6) 0.00092 545 (13.4) 0.042
Mean age at baseline, years (SD) 60 (9.9) 54.3 (11.9) 0.012 63.3 (9.6) 0.0062
Mean drug exposure duration, 11.3(7.3) 18.4(8.8) 0.22 11.3 (7.3) 0.482
years (SD)
Mean RA duration at last 13.28 (7.4) 18.4(8.8) 0.6° 19.4 (7.1) 0.72
observation, years (SD)
Anti-TNF alfa exposure, n. (%) 8/38 (21) 65/214 (30.3) 0.33 8/14 (57) 0.038
Comorbidities | Arterial hypertension (%) 7/32 (21.8) 41/156 (26.2) 0.66 5/11 (45.5) 0.17
Smoking habits (%) 4/13 (30.7) 37/156 (23.7) 0.5 1/11 (9) 0.46
Dyslipidaemia (%) 13/32 (40.6) 17/153 (11.1) < 0.0001 5/14 (35.7) 0.038
Familiar CV disease (%) 25/32 (78) 113/279 (40.5) |<0.0001 9/14 (64.3) 0.09
Diabetes (%) 8/20 (40) 7/156 (4.4) <0.0001 2/11 (18.2) 0.1
Coronaropathy (%) 2/16 (12.5) 4/279 (1.4) 0.03 2/11 (18.2) 0.018
Mean n. Framingham risk factors at 11.1 (10) 5.98 (7.2) 0.0001> |18.54 (14.5) < 0.0001°
the CV event (SD)

a = unpaired t test, ® = Mann-Withney test.

Table 6: Crude and adjusted hazard ratio for all CV events,
myocardial infarction (MI) and heart failure.

patients currently followed-up. In order to by-pass this
selection bias, we have increased the number of TNF-

Crude HR (95%Cl)
All events 2.44 (1.39-4.27)

MI 1.85 (0.78-4.39) 1.06 (0.32-3.51)
Heart failure  6.32 (2.02-19.73)  2.34 (0.54-10.14)

"adjusted for age sex, CV risk score, baseline disease activity,
RF, glucocorticoids, NSAIDs.

Adjusted HR (95%CI)
1.81 (0.86-3.82)

cases, randomly chosen within all patients that were
followed up in same period considered for all anti-TNF+
patients analyzed. Expanding the cohort, we found that
the use of anti-TNF alpha is not significantly correlated
with any CV events, even if these patients are more at
risk to develop a major CV event, in particular heart fail-
ure, due to their long duration of disease and traditional
CV risk factors.

additional risk factor for CV events: multivariate analy-
sis showed that only higher age at RA onset, diabetes
and coronary artery disease were significantly associat-
ed with CV events occurrence. In addition, Cox analysis
showed that only Framingham risk score is slightly as-
sociated with CV events, while anti-TNF alpha exposure
showed a wide dispersion data to draw conclusions. A
wide meta-analysis confirms an overall protection of
anti-TNF alpha drugs for almost all major CV events
[23]: in particular, the use of anti-TNF alpha has been
widely demonstrated to give a protective effect on the
onset of Ml [15,16,24], especially in patients with con-
tinuative use of the drugs [15]. Nevertheless, this pro-
tective effect is not significant for TIA/stroke [16] and
heart failure [23]. The National British registry fails to
demonstrate a global reduction of the rate of Ml in pa-
tients treated with anti-TNF alpha, anyway responders
to anti-TNF alpha showed a significant reduction of the
incidence of Ml compared with non-responders [14].

According to EULAR recommendations, a CV risk
assessment should be performed at baseline and ev-
ery year during follow-up, including arterial pressure
measurement, lipid profile analysis and accurate CV
patients’ history [21]. Data derived from clinical charts
show that a correct CV risk assessment has been done
in every patient, also in RA cases onset and followed
before 2000s. Anyway, the assessment of total choles-
terol/HDL ratio is lacking: this data represents one of
the most important predictive factor of the CV events
occurrence [22], particularly in those cases with high
disease activity [25].

At univariate analysis hydroxychloroquine seems to
represent a protective element for the development of
CV events. Thisimmunomodulant drug is known to have
a vaso-protective effect, inhibiting inflammation cas-
cade and endothelial dysfunction process [26]. In addi-
tion, observational studies suggested favorable effects
on lipid profile [27,28] and a reduction of CV events oc-
currence in RA patients [29]. A similar protective effect
was demonstrated in Systemic Lupus Erythematosus for
thromboembolic events [30].

Our cohort is comparable to the others published so
far for long duration of RA [15,16,24], high disease ac-
tivity [14,15,24] and the rate of different CV risk factors
[14-16,24]. Given these clinical similarities, the failure of
demonstrating a protective effect on CV events is prob-
ably due to the small number of patients considered in
our study. In fact, when we previously analyzed a small-
er control group (TNF-), anti-TNF exposure showed a
strict correlation with the occurrence of CV events (data
not shown). TNF- group had been selected basing on

Cavazzana et al. J Rheum Dis Treat 2018, 4:061 ePage 50f7 e

When we analyzed only the occurrence of Ml and
heart failure, we found a similar distribution of Ml be-
tween TNF+ and TNF- groups, while a significant higher
incidence of heart failure was observed in TNF+ cases.


https://doi.org/10.23937/2469-5726/1510061

DOI: 10.23937/2469-5726/1510061 ISSN: 2469-5726

Diabetes and CAD represent the major risk factors for  Funding
the development of MI, as in general population [31].
Higher age at RA onset, higher age at baseline and
higher Framingham risk score are significantly associ- ~Acknowledgements
ated with heart failure. The occurrence of heart failure
has been recently reported in 24% of RA patients, in-
dependently from RA treatments: it is a predominant
diastolic failure and it is associated with higher disease
activity. long disease duration and left ventricular hy-
pertrophy [32]. We previously demonstrated a higher References

left ventricular mass, and impaired diastolic function, 4 \ye F. Mitchell DM, Sibley JT, Fries JF, Bloch DA, et al.

No funding have been used for the present work.

This project has been set up thanks to Dr. Myriam
Cesaretti and Dr. Irena Sollaku, that gave their contribu-
tion to analyze clinical charts from the very beginning of
the work.

as well as a higher aortic stiffness, in a small cohort of (1994) The mortality of rheumatoid arthritis. Arthritis Rheumn
RA patients without any CV risk factors [33]. These data 37:481-494.

confirm that high and long-standing inflammatory bur- 5 - Avina-zubieta JA, Choi HK, Sadatsafavi M, Etminan M, Es-
den of RA, even in absence of CV risk factors, could lead daile JM, et al. (2008) Risk of cardiovascular mortality in
to a persistent endothelial activation with consequent patients with rheumatoid arthritis: a meta-analysis of obser-

impairment of LV diastolic function and heart failure. vational studies. Arthritis Rheum 59: 1690-1697.

This high-risk magnitude is comparable to that found 3. Goodson NJ, Symmons DP, Scott DG, Bunn D, Lunt M, et

in type 2 diabetes [34,35]. Endothelial dysfunction and al. (2005) Baseline levels of C-reactive protein and predic-
. . . . tion of death from cardiovascular disease in patients with
arterial stiffness are widely reported during RA [36], . e
. . ) . inflammatory polyarthritis: a ten-year followup study of a
also in patients without CV risk factors [37,38]. The use primary care-based inception cohort. Arthritis Rheum 52:
of TNF alpha inhibitors does not seem to significantly 2293-2299.
modify the progression of .carotid atherosclerosis [3_9] 4. Maradit-Kremers H, Nicola PJ, Crowson CS, Ballman KV,
Some authors reported an improvement of endothelial Gabriel SE (2005) Cardiovascular death in rheumatoid ar-
function in these patients, but with transient effect [40]. thritis: a population-based study. Arthritis Rheum 52: 722-
732.

During 10-years follow-up, the incidence of arterial

hypertension significantly increased in both TNF+ and > Gonzalez-Juanatey G, Llorca J, Testa A, Revuelta J, Gar-

cia-Porrua C, et al. (2003) Increased prevalence of severe

TNF- groups, while the occurrence of other CV risk fac- subclinical atherosclerotic findings in long-term treated

tors was somewhat stable in both groups. This could be rheumatoid arthritis patients without clinically evident ath-

due a strict clinical monitoring of CV risk factors in two erosclerotic disease. Medicine (Baltimore) 82: 407-413.

RA populations. These data confirm a recent paper, re- 6. Solomon DH, Goodson NJ, Katz JN, Weinblatt ME, Avorn

porting a similar management and aggressive treatment J, et al. (2006) Patterns of cardiovascular risk in rheumatoid

of different CV risk factors on a wide cohort of RA and arthritis. Ann Rheum Dis 65: 1608-1612.

controls in 4-years follow-up [41]. 7. Yiu KH, Wang S, Mok MY, Ooi GC, Khong PL, et al. (2010)

i o . Role of circulating endothelial progenitor cells in patients

This study showed some limitations. First: the rela- with rheumatoid arthritis with coronary calcification. J Rheu-

tively small number of cases, as discussed above; sec- matol 37: 529-535.

ond: TNF+and TNF- groups are not balanced for RAdu- g sattar N, Mclnnes IB (2005) Vascular comorbidity in rheu-

ration and disease activity at baseline, resulted in both matoid arthritis: potential mechanisms and solutions. Curr

cases higher in TNF+ patients. We tried to correct this Opin Rheumatol 17: 286-292.

bias, matching TNF+ and TNF- patients for disease du- 9. Dessein PH, Joffe BI (2006) Insulin resistance and impaired

ration before starting anti-TNF alpha or DMARDs treat- beta cell function in rheumatoid arthritis. Arthritis Rheum

ment, respectively. In this sub-analysis, the CV events 54: 2765-2775.

showed a similar incidence rate in two groups (1.27%  10.Barnabe C, Martin BJ, Ghali WA (2011) Systematic review

patient-years in TNF+ vs. 1.3% patient-year in TNF-) and and meta-analysis: anti-tumor necrosis factor a therapy and

cardiovascular events in rheumatoid arthritis. Arthritis Care
Res (Hoboken) 63: 522-529.

11. Lim DT, Cannella AC, Michaud KD, Mikuls TR (2014) Car-

are associated only with higher age at baseline, by mul-
tivariate analysis.

In conclusion, a correct analysis of CV risk factors and diovascular risk and the use of biologic agents in rheuma-
an aggressive treatment of inflammatory burden should toid arthritis. Curr Rheumatol Rep 16: 459.
be performed on every patient affected by RA, giventhe 12, Westlake SL, Colebatch AN, Baird J, Curzen N, Kiely P, et
high annual rate of major CV events during follow-up. A al. (2011) Tumour necrosis factor antagonists and the risk
study of extension of atherosclerosis on vascular tree of cardiovascular disease in patients with rheumatoid arthri-

tis: a systematic literature review. Rheumatology (Oxford)

should be considered, at least in patients with highest 50: 518.531.

CV risk profile.
13.van Leuven SI, Franssen R, Kastelein JJ, Levi M, Stroes
Conflict of Interest ES, et al. (2008) Systemic inflammation as a risk factor for

. . atherothrombosis. Rheumatology (Oxford) 47: 3-7.
Authors declare no conflict of interests.

Cavazzana et al. J Rheum Dis Treat 2018, 4:061 ePage 6 0of 7 o


https://doi.org/10.23937/2469-5726/1510061
https://www.ncbi.nlm.nih.gov/pubmed/8147925
https://www.ncbi.nlm.nih.gov/pubmed/8147925
https://www.ncbi.nlm.nih.gov/pubmed/8147925
https://www.ncbi.nlm.nih.gov/pubmed/19035419
https://www.ncbi.nlm.nih.gov/pubmed/19035419
https://www.ncbi.nlm.nih.gov/pubmed/19035419
https://www.ncbi.nlm.nih.gov/pubmed/19035419
https://www.ncbi.nlm.nih.gov/pubmed/16052597
https://www.ncbi.nlm.nih.gov/pubmed/16052597
https://www.ncbi.nlm.nih.gov/pubmed/16052597
https://www.ncbi.nlm.nih.gov/pubmed/16052597
https://www.ncbi.nlm.nih.gov/pubmed/16052597
https://www.ncbi.nlm.nih.gov/pubmed/16052597
https://www.ncbi.nlm.nih.gov/pubmed/15751097
https://www.ncbi.nlm.nih.gov/pubmed/15751097
https://www.ncbi.nlm.nih.gov/pubmed/15751097
https://www.ncbi.nlm.nih.gov/pubmed/15751097
https://www.ncbi.nlm.nih.gov/pubmed/14663290
https://www.ncbi.nlm.nih.gov/pubmed/14663290
https://www.ncbi.nlm.nih.gov/pubmed/14663290
https://www.ncbi.nlm.nih.gov/pubmed/14663290
https://www.ncbi.nlm.nih.gov/pubmed/14663290
https://www.ncbi.nlm.nih.gov/pubmed/16793844
https://www.ncbi.nlm.nih.gov/pubmed/16793844
https://www.ncbi.nlm.nih.gov/pubmed/16793844
https://www.ncbi.nlm.nih.gov/pubmed/20080904
https://www.ncbi.nlm.nih.gov/pubmed/20080904
https://www.ncbi.nlm.nih.gov/pubmed/20080904
https://www.ncbi.nlm.nih.gov/pubmed/20080904
https://www.ncbi.nlm.nih.gov/pubmed/15838238
https://www.ncbi.nlm.nih.gov/pubmed/15838238
https://www.ncbi.nlm.nih.gov/pubmed/15838238
https://www.ncbi.nlm.nih.gov/pubmed/16947779
https://www.ncbi.nlm.nih.gov/pubmed/16947779
https://www.ncbi.nlm.nih.gov/pubmed/16947779
https://www.ncbi.nlm.nih.gov/pubmed/20957658
https://www.ncbi.nlm.nih.gov/pubmed/20957658
https://www.ncbi.nlm.nih.gov/pubmed/20957658
https://www.ncbi.nlm.nih.gov/pubmed/20957658
https://www.ncbi.nlm.nih.gov/pubmed/25315196
https://www.ncbi.nlm.nih.gov/pubmed/25315196
https://www.ncbi.nlm.nih.gov/pubmed/25315196
https://www.ncbi.nlm.nih.gov/pubmed/21071477
https://www.ncbi.nlm.nih.gov/pubmed/21071477
https://www.ncbi.nlm.nih.gov/pubmed/21071477
https://www.ncbi.nlm.nih.gov/pubmed/21071477
https://www.ncbi.nlm.nih.gov/pubmed/21071477
https://www.ncbi.nlm.nih.gov/pubmed/17702769
https://www.ncbi.nlm.nih.gov/pubmed/17702769
https://www.ncbi.nlm.nih.gov/pubmed/17702769

DOI: 10.23937/2469-5726/1510061

ISSN: 2469-5726

14.

15.

16

17.

18.

19.

20.

21.

22.

23.

24

25.

26.

27.

Dixon WG, Watson KD, Lunt M, Hyrich KL, British Society
for Rheumatology Biologics Register Control Centre Con-
sortium, et al. (2007) Reduction in the incidence of myo-
cardial infarction in patients with rheumatoid arthritis who
respond to anti-tumor necrosis factor alpha therapy: results
from the British Society for Rheumatology Biologics Regis-
ter. Arthritis Rheum 56: 2905-2912.

Bili A, Tang X, Pranesh S, Bozaite R, Morris SJ, et al. (2014)
Tumor necrosis factor T+ inhibitor use and decreased risk
for incident coronary events in rheumatoid arthritis. Arthritis
Care Res (Hoboken) 66: 355-363.

. Greenberg JD, Kremer JM, Curtis JR, Hochberg MC, Reed

G, et al. (2011) Tumour necrosis factor antagonist use and
associated risk reduction of cardiovascular events among
patients with rheumatoid arthritis. Ann Rheum Dis 70: 576-
582.

Jacobsson LT, Turesson C, Giilfe A, Kapetanovic MC,
Petersson IF, et al. (2005) Treatment with tumor necrosis
factor blockers is associated with a lower incidence of first
cardiovascular events in patients with rheumatoid arthritis.
J Rheumatol 32: 1213-1218.

Nadareishvili Z, Michaud K, Hallenbeck JM, Wolfe F (2008)
Cardiovascular, rheumatologic, and pharmacologic predic-
tors of stroke in patients with rheumatoid arthritis: a nested,
case-control study. Arthritis Rheum 59: 1090-1096.

Arnett FC, Edworthy SM, Bloch DA, McShane DJ, Fries JF,
et al. (1988) The American Rheumatism Association 1987
revised criteria for the classification of rheumatoid arthritis.
Arthritis Rheum 31: 315-324.

Aletah D, Neogi T, Silman AJ, Naden RL, Felson DT, et
al. (2010) 2010 Rheumatoid arthritis classification criteria:
an American College of Rheumatology/European League
Against Rheumatism collaboration initiative. Ann Rheum
Dis 69: 1580-1588.

Peters MJ, Symmons DP, McCarey D, Dijkmans BA, Nicola
P, et al. (2010) EULAR evidence-based recommendations
for cardiovascular risk management in patients with rheu-
matoid arthritis and other forms of inflammatory arthritis.
Ann Rheum Dis 69: 325-331.

Kinosian B, Glick H, Garland G (1994) Cholesterol and cor-
onary heart disease: predicting risks by levels and ratios.
Ann Intern Med 121: 641-647.

Roubille C, Richer V, Starnino T, McCourt C, McFarlane A,
et al. (2015) The effects of tumour necrosis factor inhibitors,
methotrexate, non-steroidal anti-inflammatory drugs and
corticosteroids on cardiovascular events in rheumatoid ar-
thritis, psoriasis and psoriatic arthritis: a systematic review
and meta-analysis. Ann Rheum Dis 74: 480-489.

.Ljung L, Askling J, Rantapaa-Dahlqvist S, Jacobsson L,

Artis Study Group (2014) The risk of acute coronary syn-
drome in rheumatoid arthritis in relation to tumour necrosis
factor inhibitors and the risk in the general population: a
national cohort study. Arthritis Res Ther 16: 127.

Choi HK, Seeger JD (2005) Lipid profiles among US elder-
ly with untreated rheumatoid arthritis--the Third National
Health and Nutrition Examination Survey. J Rheumatol 32:
2311-2316.

Lee NT, Takei Y, Izawa-Ishizawa Y, Heo KS, Lee K, et al.
(2014) Identification of activators of ERKS transcriptional
activity by high-throughput screening and the role of en-
dothelial ERKS5 in vasoprotective effects induced by statins
and antimalarial agents. J Immunol 193: 3803-3815.

Morris SJ, Wasko MC, Antohe JL, Sartorius JA, Kirchner

28.

290.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

HL, et al. (2011) Hydroxychloroquine use associated with
improvement in lipid profiles in rheumatoid arthritis patients.
Arthritis Care Res (Hoboken) 63: 530-534.

Kerr G, Aujero M, Richards J, Sayles H, Davis L, et al.
(2014) Associations of hydroxychloroquine use with lipid
profiles in rheumatoid arthritis: pharmacologic implications.
Arthritis Care Res (Hoboken) 66: 1619-1626.

Sharma TS, Wasko MC, Tang X, Vedamurthy D, Yan X,
et al. (2016) Hydroxychloroquine use is associated with
decreased incident cardiovascular events in Rheumatoid
Arthritis in patients. J Am Heart Assoc 5.

Jung H, Bobba R, Su J, Shariati-Sarabi Z, Gladmann DD,
et al. (2010) The protective effect of antimalarial drugs on
thrombovascular events in systemic lupus erythematosus.
Arthritis Rheum 62: 863-868.

Buyken AE, von Eckardstein A, Schulte H, Cullen P, Ass-
mann G (2007) Type 2 diabetes mellitus and risk of coro-
nary heart disease: results of the 10-year follow-up of the
PROCAM study. Eur J Cardiovasc Prev Rehabil 14: 230-
236.

Schau T, Gottwald M, Arbach O, Seifert M, Schopp M, et
al. (2015) Increased prevalence of diastolic heart failure in
patients with rheumatoid arthritis correlates with active dis-
ease, but not with treatment type. J Rheumatol 42: 2029-
2037.

Vizzardi E, Cavazzana |, Franceschini F, Tincani A, Dei
Cas L (2010) Rheumatoid arthritis and diabetes mellitus:
Two faces of one coin? Comment on the article by Peters,
et al. Arthritis Care Res (Hoboken) 62: 1201-1202.

Peters MJ, van Halm VP, Voskuyl AE, Smulders YM, Boers
M, et al. (2009) Does rheumatoid arthritis equal diabetes
mellitus as an independent risk factor for cardiovascular
disease? A prospective study. Arthritis Rheum 61: 1571-
1579.

van Halm VP, Peters MJL, Voskuyl AE, Boers M, Lems WF,
et al. (2009) Rheumatoid arthritis versus diabetes as a risk
factor for cardiovascular disease: a cross-sectional study,
the CARRE’ Investigation. Ann Rheum Dis 68: 1395-1400.

Maki-Petaja KM, Hall FC, Booth AD, Wallace SM, Yas-
min, et al. (2006) Rheumatoid arthritis is associated with
increased aortic pulse-wave velocity, which is reduced by
anti-tumor necrosis factor-alpha therapy. Circulation 114:
1185-1192.

Vizzardi E, Cavazzana |, Pezzali N, Ceribelli A, Bazzani C,
et al. (2011) Elastic properties of the ascending aorta in pa-
tients with rheumatoid arthritis. Int J Cardiol 150: 368-369.

Rudominer RL, Roman MJ, Devereux RB, Paget SA,
Schwartz JE, et al. (2009) Independent association of rheu-
matoid arthritis with increased left ventricular mass but not
with reduced ejection fraction. Arthritis Rheum 60: 22-29.

Giles JT (2015) Cardiovascular disease in rheumatoid ar-
thritis: Current perspectives on assessing and mitigating
risk in clinical practice. Best Pract Res Clin Rheumatol 29:
597-613.

Dulai R, Perry M, Twycross-Lewis R, Morrisey D, Atzeni
F, et al. (2012) The effect of tumor necrosis factor-alpha
antiagonists on arterial stiffness in rheumatoid arthritis: a
literature review. Sem Arthritis Rheum 42: 1-8.

An J, Cheetham C, Reynolds K, Alemao E, Kawabata H,
et al. (2016) Traditional cardiovascular disease risk factor
management in Rheumatoid Arthritis compared to matched
non rheumatoid arthritis in a US managed care setting. Ar-
thritis Care Res 68: 629-637.

Cavazzana et al. J Rheum Dis Treat 2018, 4:061 ePage 7 of 7


https://doi.org/10.23937/2469-5726/1510061
https://www.ncbi.nlm.nih.gov/pubmed/21452265
https://www.ncbi.nlm.nih.gov/pubmed/21452265
https://www.ncbi.nlm.nih.gov/pubmed/21452265
https://www.ncbi.nlm.nih.gov/pubmed/24692402
https://www.ncbi.nlm.nih.gov/pubmed/24692402
https://www.ncbi.nlm.nih.gov/pubmed/24692402
https://www.ncbi.nlm.nih.gov/pubmed/24692402
https://www.ncbi.nlm.nih.gov/pubmed/26727968
https://www.ncbi.nlm.nih.gov/pubmed/26727968
https://www.ncbi.nlm.nih.gov/pubmed/26727968
https://www.ncbi.nlm.nih.gov/pubmed/26727968
https://www.ncbi.nlm.nih.gov/pubmed/20131232
https://www.ncbi.nlm.nih.gov/pubmed/20131232
https://www.ncbi.nlm.nih.gov/pubmed/20131232
https://www.ncbi.nlm.nih.gov/pubmed/20131232
https://www.ncbi.nlm.nih.gov/pubmed/17446801
https://www.ncbi.nlm.nih.gov/pubmed/17446801
https://www.ncbi.nlm.nih.gov/pubmed/17446801
https://www.ncbi.nlm.nih.gov/pubmed/17446801
https://www.ncbi.nlm.nih.gov/pubmed/17446801
https://www.ncbi.nlm.nih.gov/pubmed/26373561
https://www.ncbi.nlm.nih.gov/pubmed/26373561
https://www.ncbi.nlm.nih.gov/pubmed/26373561
https://www.ncbi.nlm.nih.gov/pubmed/26373561
https://www.ncbi.nlm.nih.gov/pubmed/26373561
https://www.ncbi.nlm.nih.gov/pubmed/20506123
https://www.ncbi.nlm.nih.gov/pubmed/20506123
https://www.ncbi.nlm.nih.gov/pubmed/20506123
https://www.ncbi.nlm.nih.gov/pubmed/20506123
https://www.ncbi.nlm.nih.gov/pubmed/19877093
https://www.ncbi.nlm.nih.gov/pubmed/19877093
https://www.ncbi.nlm.nih.gov/pubmed/19877093
https://www.ncbi.nlm.nih.gov/pubmed/19877093
https://www.ncbi.nlm.nih.gov/pubmed/19877093
https://www.ncbi.nlm.nih.gov/pubmed/18697775
https://www.ncbi.nlm.nih.gov/pubmed/18697775
https://www.ncbi.nlm.nih.gov/pubmed/18697775
https://www.ncbi.nlm.nih.gov/pubmed/18697775
https://www.ncbi.nlm.nih.gov/pubmed/16952987
https://www.ncbi.nlm.nih.gov/pubmed/16952987
https://www.ncbi.nlm.nih.gov/pubmed/16952987
https://www.ncbi.nlm.nih.gov/pubmed/16952987
https://www.ncbi.nlm.nih.gov/pubmed/16952987
https://www.ncbi.nlm.nih.gov/pubmed/21640410
https://www.ncbi.nlm.nih.gov/pubmed/21640410
https://www.ncbi.nlm.nih.gov/pubmed/21640410
https://www.ncbi.nlm.nih.gov/pubmed/19116901
https://www.ncbi.nlm.nih.gov/pubmed/19116901
https://www.ncbi.nlm.nih.gov/pubmed/19116901
https://www.ncbi.nlm.nih.gov/pubmed/19116901
https://www.ncbi.nlm.nih.gov/pubmed/26697769
https://www.ncbi.nlm.nih.gov/pubmed/26697769
https://www.ncbi.nlm.nih.gov/pubmed/26697769
https://www.ncbi.nlm.nih.gov/pubmed/26697769
https://www.ncbi.nlm.nih.gov/pubmed/22475245
https://www.ncbi.nlm.nih.gov/pubmed/22475245
https://www.ncbi.nlm.nih.gov/pubmed/22475245
https://www.ncbi.nlm.nih.gov/pubmed/22475245
https://www.ncbi.nlm.nih.gov/pubmed/26414069
https://www.ncbi.nlm.nih.gov/pubmed/26414069
https://www.ncbi.nlm.nih.gov/pubmed/26414069
https://www.ncbi.nlm.nih.gov/pubmed/26414069
https://www.ncbi.nlm.nih.gov/pubmed/26414069
https://www.ncbi.nlm.nih.gov/pubmed/17763428
https://www.ncbi.nlm.nih.gov/pubmed/17763428
https://www.ncbi.nlm.nih.gov/pubmed/17763428
https://www.ncbi.nlm.nih.gov/pubmed/17763428
https://www.ncbi.nlm.nih.gov/pubmed/17763428
https://www.ncbi.nlm.nih.gov/pubmed/17763428
https://www.ncbi.nlm.nih.gov/pubmed/17763428
https://www.ncbi.nlm.nih.gov/pubmed/24023053
https://www.ncbi.nlm.nih.gov/pubmed/24023053
https://www.ncbi.nlm.nih.gov/pubmed/24023053
https://www.ncbi.nlm.nih.gov/pubmed/24023053
https://www.ncbi.nlm.nih.gov/pubmed/21109516
https://www.ncbi.nlm.nih.gov/pubmed/21109516
https://www.ncbi.nlm.nih.gov/pubmed/21109516
https://www.ncbi.nlm.nih.gov/pubmed/21109516
https://www.ncbi.nlm.nih.gov/pubmed/21109516
https://www.ncbi.nlm.nih.gov/pubmed/15996054
https://www.ncbi.nlm.nih.gov/pubmed/15996054
https://www.ncbi.nlm.nih.gov/pubmed/15996054
https://www.ncbi.nlm.nih.gov/pubmed/15996054
https://www.ncbi.nlm.nih.gov/pubmed/15996054
https://www.ncbi.nlm.nih.gov/pubmed/18668583
https://www.ncbi.nlm.nih.gov/pubmed/18668583
https://www.ncbi.nlm.nih.gov/pubmed/18668583
https://www.ncbi.nlm.nih.gov/pubmed/18668583
https://www.ncbi.nlm.nih.gov/pubmed/3358796
https://www.ncbi.nlm.nih.gov/pubmed/3358796
https://www.ncbi.nlm.nih.gov/pubmed/3358796
https://www.ncbi.nlm.nih.gov/pubmed/3358796
https://www.ncbi.nlm.nih.gov/pubmed/20699241
https://www.ncbi.nlm.nih.gov/pubmed/20699241
https://www.ncbi.nlm.nih.gov/pubmed/20699241
https://www.ncbi.nlm.nih.gov/pubmed/20699241
https://www.ncbi.nlm.nih.gov/pubmed/20699241
https://www.ncbi.nlm.nih.gov/pubmed/19773290
https://www.ncbi.nlm.nih.gov/pubmed/19773290
https://www.ncbi.nlm.nih.gov/pubmed/19773290
https://www.ncbi.nlm.nih.gov/pubmed/19773290
https://www.ncbi.nlm.nih.gov/pubmed/19773290
https://www.ncbi.nlm.nih.gov/pubmed/7944071
https://www.ncbi.nlm.nih.gov/pubmed/7944071
https://www.ncbi.nlm.nih.gov/pubmed/7944071
https://www.ncbi.nlm.nih.gov/pubmed/25561362
https://www.ncbi.nlm.nih.gov/pubmed/25561362
https://www.ncbi.nlm.nih.gov/pubmed/25561362
https://www.ncbi.nlm.nih.gov/pubmed/25561362
https://www.ncbi.nlm.nih.gov/pubmed/25561362
https://www.ncbi.nlm.nih.gov/pubmed/25561362
https://www.ncbi.nlm.nih.gov/pubmed/24941916
https://www.ncbi.nlm.nih.gov/pubmed/24941916
https://www.ncbi.nlm.nih.gov/pubmed/24941916
https://www.ncbi.nlm.nih.gov/pubmed/24941916
https://www.ncbi.nlm.nih.gov/pubmed/24941916
https://www.ncbi.nlm.nih.gov/pubmed/16331755
https://www.ncbi.nlm.nih.gov/pubmed/16331755
https://www.ncbi.nlm.nih.gov/pubmed/16331755
https://www.ncbi.nlm.nih.gov/pubmed/16331755
https://www.ncbi.nlm.nih.gov/pubmed/25187658
https://www.ncbi.nlm.nih.gov/pubmed/25187658
https://www.ncbi.nlm.nih.gov/pubmed/25187658
https://www.ncbi.nlm.nih.gov/pubmed/25187658
https://www.ncbi.nlm.nih.gov/pubmed/25187658
https://www.ncbi.nlm.nih.gov/pubmed/21452265

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Patients and Methods 
	Methods
	Statistical analysis 

	Results
	Discussion
	Conflict of Interest 
	Funding
	Acknowledgements
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	References

