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Abstract
Objective
Patients with rheumatoid arthritis (RA) are exposed to impairment in left ventricular (LV) function, which is a
prognosticator of poorer clinical outcomes. In this study we assessed prevalence and factors associated with adverse
outcomes in patients with RA and asymptomatic LV systolic dysfunction (LVSD).

Methods
We prospectively analysed 102 RA patients with asymptomatic LVSD consecutively selected by a pool of 418 RA patients
referred to the Division of Rheumatology, University of Verona, between March 2014 and March 2015. LVSD was defined
as impaired global longitudinal strain (GLS) measured by echocardiography. The pre-specified study end-points were
all-cause death/hospitalisation, and death/hospitalisation for cardiovascular cause.

Results
During a follow-up of 35 [13-54] months, all-cause death/hospitalisation occurred in 40 patients (39%). No patient died
during the follow-up, 18 patients (18% of the study population) had a cardiovascular event which required hospitalisation,
while 22 (22% of patients) required hospitalisation, but this was unrelated to CV. Multiple Cox regression analysis
identified worse renal function, more frequent use and a higher number of biologic DMARDs used before enrolment as
independent predictors of all-causes hospitalisation. The same variables together with higher LV mass predicted CV
hospitalisation. Prognostic cut-off points were 90 ml/min/1.73 m? for glomerular filtration rate and 49 g/m*” for LV mass.

Conclusion
RA patients with asymptomatic LVSD have a very high rate of all-cause and cardiovascular hospitalisation at mid-term
Sfollow-up, predicted by worse renal function, higher LV mass, more frequent use and higher number of biologic
DMARD:s used before enrolment, suggesting that biologic DMARDs refractory is a proxy of adverse events.
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Introduction

Asymptomatic left ventricular (LV) sys-
tolic dysfunction (LVSD) is detectable
by several echocardiographic techniques
in a consistent proportion of patients
with rheumatoid arthritis (RA) analysed
in primary prevention (1-7). Haemody-
namic causes together with other unfa-
vourable non-haemodynamic conditions
related to RA status (pro-inflammatory,
immuno-modulatory, cytotoxic mol-
ecules and hyper-activated neuro-hor-
monal pathways such as renin-angio-
tensin-aldosterone system) (8-11) could
be involved in the genesis of LVSD
found in these subjects. LVSD is faith-
fully associated with adverse outcomes
in a number of patients at increased risk
for adverse cardiovascular (CV) events
such as those with aortic stenosis (12),
diabetes mellitus (13), arterial hyperten-
sion (14), also including RA patients
themselves (7). Little information exists
on the predictors and prevalence of ad-
verse clinical events in the high-risk sub-
group of RA patients with asymptomatic
LVSD who have never been analysed in
detail. Accordingly, the purposes of this
study were to assess prevalence and fac-
tors associated with adverse outcomes
in patients with RA and asymptomatic
LVSD analysed in primary prevention.

Methods

Study population

The initial study population comprised
418 non-institutionalised subjects >18
years of age with RA diagnosed by
clinical and laboratory examination
according to the American College of
Rheumatology criteria (15). Among
these 418 patients, 102 (24%) had
LVSD at echocardiographic baseline
evaluation (see “echocardiography”
paragraph below for details): these pa-
tients formed the final population which
was analysed in the present study. Par-
ticipants were consecutively recruited
from March 2014 to March 2015 at the
Division of Rheumatology, Department
of Medicine, University and Azienda
Ospedaliera Universitaria Integrata of
Verona (Italy) with fully accessible car-
diac units provided in which patients
underwent echocardiographic, clinical
and laboratory evaluations.

All subjects were free of symptoms/

signs of cardiac disease. Exclusion cri-
teria were a history of myocardial in-
farction, myocarditis or heart failure,
coronary heart disease diagnosed by
clinical, electrocardiographic evalua-
tion at rest and by the results of exercise/
scintigraphy/echo-stress test, alcoholic
cardiomyopathy, primary hypertrophic
cardiomyopathy, asymptomatic known
LVSD, prior myocardial revasculari-
sation, significant valve heart disease,
atrial fibrillation. All patients gave writ-
ten informed consent signing a specific
institutional consent form, the study
was approved by Ethical Committees of
the Verona University and conforms to
the ethical guidelines of the Declaration
of Helsinki as revised in 2000.

Definitions

We defined patients as biologic dis-
ease-modifying anti-rheumatic drugs
(DMARD:s) refractory on the date they
had started their third class of biologic
DMARDs before the enrolment into the
study (16). Hypertension was defined as
systolic blood pressure of =140 mmHg
and/or a diastolic blood pressure of =90
mmHg and/or pharmacologically treat-
ed blood pressure of unknown aetiolo-
gy. Obesity was recognised when body
mass index (BMI) =30 kg/m?. Dyslipi-
daemia was defined as levels of total
serum cholesterol >190 mg/dL and or
triglycerides >150 mg/dL or pharmaco-
logically treated high lipid serum levels.
To assess renal function we considered
the glomerular filtration rate (GFR) esti-
mated with the CKD-EPI equation.

The pre-specified primary end-point of
the study was defined as a composite of
all-cause death or all-cause hospitalisa-
tion. We also considered a co-primary
end-point defined as death or hospitali-
sation for CV causes. The follow-up in-
formation was obtained every 6 months
by visiting or interviewing the patients
and/or their relatives. Follow-up lasted
since March 1, 2014 to December 31,
2018. All clinical events were examined
by an independent end-point classifica-
tion committee. Each clinical event was
diagnosed and classified by three expert
clinicians who analysed in detail the
clinical reports, validated the endpoints
and formally generated the information
which migrated into the database.
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Echocardiography

All  Doppler-echocardiographic  stud-
ies were performed using Alpha Esaote
Biomedica machine (Florence, Italy)
equipped with a 2.5-3.5 MHz annular-
array transducer following a standard-
ised protocol by experienced cardi-
ologists. LV chamber dimensions and
wall thicknesses were measured by the
American Society of Echocardiography
guidelines and LV mass was calculat-
ed using a validated formula (17). LV
mass was normalised for height to the
2.7 power and LV hypertrophy was de-
fined as LV mass =49.2 g/m?’ for men
and >46.7 for women (18). Relative wall
thickness was calculated as the ratio
2*end-diastolic posterior wall thickness/
LV diameter and indicated concentric
LV geometry if =0.43 (the 97.5 percen-
tile in a normal population) (19). LV
end-diastolic and end-systolic volumes
were measured by the biplane method of
disks from 2D apical 4 and 2 chamber
view and used to calculate LV ejection
fraction (LVEF) (reduced if <50%).

LV systolic function was assessed by
Xstrain 2D Speckle Tracking technol-
ogy software (ESAOTE Biomedica -
Florence, Italy). Apical 2D views were
recorded and analysed for global lon-
gitudinal strain (GLS), including the
4-chamber, 2-chamber and apical long-
axis views. GLS was calculated as the
average of 16 myocardial segments,
as previously reported (7). The cut-off
value for low GLS (suggesting impair-
ment of longitudinal component of LV
systolic function, defined as longitu-
dinal LVSD) was identified a priori as
-16.0% (7).

Transmitral and pulmonary vein pulsed
wave Doppler curves and early dias-
tolic Tissue Doppler velocity of mitral
annulus (E’) were assessed according
to the recommendations of the Ameri-
can Society of Echocardiography (20).
Early diastolic velocity of transmitral
flow (E) was divided by E’ and used to
classify LV diastolic function together
with other parameters (E/A ratio of
transmitral flow, deceleration time of E
and the difference in duration of atrial
wave on pulmonary vein flow and atrial
wave on transmitral flow) in 4 degrees
as proposed by Redfield et al. (21):
normal, mild dysfunction, moderate
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dysfunction and severe dysfunction.
Aortic stiffness index was assessed at
the level of the aortic root using a two-
dimensional guided M-mode evalua-
tion of systolic and diastolic diameters
of ascending aorta, 3 cm above the aor-
tic valve together with blood pressure
measured by cuff sphygmomanometer,
as previously described (22, 23).

Statistical analysis

The data are reported as mean values
+1 standard deviation (medians and
interquartile ranges for variables devi-
ating from normality) or percentages.
Unpaired Student’s test and %> statis-
tics were used for descriptive statis-
tics. Between-group comparisons of
categorical and continuous variables
were performed by %2 test and analysis
of variance (ANOVA) with comparison
between each group by Scheffe test for
unequal sample, as appropriate. The
study population was initially stratified
by status of LVSD at baseline. Thus,
Log cumulative hazard functions were
computed by univariate and multivari-
ate Cox proportional hazards analyses
to identify the factors independently
associated with the study end-points
in the 102 patients with LVSD. Vari-
ables that were significantly related to
the study end-points in univariate tests
(p<0.01) were included in the multivar-
iate models.

The independent predictors of the
study end-points GFR and LV mass
were subsequently scrutinised and
prognostic cut-points were obtained by
specific receiver operating characteris-
tic (ROC) curve analyses. All analyses
were performed using statistical pack-
age SPSS 19.0 (SPSS Inc. Chicago. IL,
USA) and statistical significance was
identified by two-tailed p<0.05.

Results

The study population initially consist-
ed of 418 patients with RA (mean age
of 58«11 years, 66% women). LVSD
was detected in 102 out of 418 patients
(24.4%) whose baseline clinical and
echocardiographic characteristics are
shown in Tables I. Prevalence of obe-
sity and dyslipidaemia was 15% and
67%, respectively, near half of patients
had a diagnosis of arterial hyperten-

sion, the mean duration of RA was
14+10 years, disease activity was high
in 23% of them. One-third of patients
were receiving non-steroidal anti-in-
flammatory drugs (NSAIDs) at enrol-
ment, and 77% were receiving biologic
DMARD:s. Concerning the echocardio-
graphic parameters, near one-third had
LV hypertrophy, two-third concentric
LV geometry, one-third LV diastolic
dysfunction.

The 102 RA patients with LVSD detect-
ed by speckle tracking echocardiogra-
phy represented the final population of
the study. Compared to the counterparts
without LVSD, these subjects had simi-
lar clinical characteristics but older age
at enrolment, and were receiving com-
parable pharmacological treatment for
RA disease and CV risk factors control,
even if RA patients with LVSD tended
to receive more ACEi/ARB (Table I).
They were treated less frequently with
biologic DMARDs before enrolment
into the study. Prevalence of biologic
DMARDs refractory was similar be-
tween the two groups. Analysing the
echocardiographic data, the patients
with LVSD had higher LV relative wall
thickness and higher prevalence of con-
centric LV geometry than those with
normal LV systolic function.

During a median follow-up of 35
(13-54) months, a primary end-point
(all-cause death or hospitalisation) oc-
curred in 40 patients (39%). No patient
died during the follow-up, 18 patients
(18% of the total study population) had
a CV event requiring hospitalisation
(co-primary end-point): 8 persistent
atrial fibrillation, 4 thromboembolism,
3 chest pain due to ascertained coro-
nary artery disease, 2 congestive heart
failure, 1 acute pericarditis. Hospitali-
sations unrelated to CV cause were 22
(22%): 8 acute orthopaedic disease or
surgery, 4 symptoms/signs related to
a new diagnosis of cancer (2 breast, 1
colorectal, 1 pancreas), 4 lung infec-
tion, 3 severe uveitis, 2 acute prosta-
titis, 1 severe uterine bleeding. The
rate of hospitalisation for all-causes or
for CV cause was significantly higher
in the 102 patients with LVSD than in
the 316 counterparts without LVSD
(39% vs.23%,p=0.04 and 18% vs. 5%,
p=0.0004, respectively). However, the
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Table I. Main clinical characteristics of the 418 patients with rheumatoid arthritis divided according to the presence of asymptomatic left

ventricular systolic dysfunction.

Variables LVSD LVSD p-value Total study
No Yes population
(316 patients) (102 patients) (418 patients)
Age (years) 57+ 11 62+ 11 0.002 58+ 11
Female gender (%) 70 58 0.08 66
Body mass index (kg/m?) 259+40 265+44 0.37 26.1 £42
Obese (%) 14 16 0.76 15
Systolic blood pressure (mmHg) 133+ 17 133 +13 0.90 133+ 18
Hypertension (%) 50 60 0.16 53
Dyslipidaemia (%) 64 73 0.26 67
Active smoker, % 39 54 0.06 43
Diabetes (%) 7 14 0.15 10
Glomerular filtration rate (ml/min/1.73m?) 93 £22 96 + 22 0.31 94 +£22
Cholesterol LDL (mg/dl) 121 [95-135] 124 [101-145] 0.69 122 [94-141]
Triglycerides (mg/dl) 105 [75-138] 125 [85-165] 0.08 110 [78-142]
C-reactive protein (mg/1) 4.6 [2.3-6.8] 391[2.0-6.7] 0.15 4411.9-6.8]
Rheumatoid factor positive (%) 49 48 0.85 49
Cyclic citrullinated peptide positive (%) 52 48 0.85 51
Duration of rheumatoid arthritis (years) 14 £ 10 14 £ 12 0.95 14 + 10
Clinical disease activity index 10+£9 10+9 0.88 10+£9
High activity of disease (%) 24 19 0.48 23
Pharmacological treatment
Betablockers (%) 22 12 0.15 18
ACEi/ARB (%) 29 43 0.06 34
Diuretics (%) 16 20 0.52 17
Calcium antagonists (%) 9 10 0.78 9
Anti-platelets agents (%) 12 18 0.27 13
Statins (%) 23 32 0.23 27
NSAIDs (%) 38 27 0.15 34
Metotrexate (%) 44 53 0.27 47
Biologic DMARDs at enrolment (%) 80 71 0.19 77
Biologic DMARD:s class
anti-TNF-a (%)* 66 72 0.85 68
anti-interleukin 6 (%)* 10 16 0.66 12
CTLA 41g (%)* 16 10 0.58 14
anti-CD 20 (%)* 8 2 0.15 6
Biologic DMARDs before enrolment (%) 56 32 0.02 48
Biologic DMARDs before enrolment (n°) 1.44 1.06 0.30 1.20
Biologic DMARDs refractory (%) 15 16 0.83 15
Corticosteroids (%) 42 44 0.83 43
Echocardiography
LV end-diastolic volume (ml/m?) 47 =10 47 £ 10 0.76 47 =10
LV relative wall thickness 045 +0.06 0.48 +0.08 0.04 046 +0.07
Concentric LV geometry (%) 63 78 0.04 67
LV mass index (g/m >7) 45+ 10 46 + 12 043 45+ 10
LV hypertrophy (%) 36 37 0.88 36
LV ejection fraction (%) 66 +6 65+6 0.11 66 +6
LV global longitudinal strain (%) -198+25 -139+1.38 <0.001 -184+35
E / E’ ratio 63x14 65+19 042 63+15
LV diastolic dysfunction (%) 27 33 0.35 28
Ascending aorta stiffness index (%) 58+40 65+42 0.28 60+42

ACE;i: angiotensin-converting enzyme inhibitors; ARB: angiotensin T1 receptor blockers; CD: cluster of differentiation; CTLA: cytotoxic T-lymphocyte
antigen; DMARD:s: disease-modifying anti-rheumatic drugs; LV: left ventricular; n°: number of patient; NSAIDs: non-steroidal anti-inflammatory drugs;

TNF: tissue necrosis factor.

*% among patients who were receiving biologic DMARD:s.

rate of non-CV events was similar be-
tween patients with LVSD (22%) and
without LVSD (18%, p=ns), suggesting
that the association between all-cause
hospitalisations and LVSD was funda-
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mentally explained by the CV-related
hospitalisations.

The variables which significantly dif-
fered between patients who experi-
enced a primary study end-point were

older age, female gender, higher systol-
ic blood pressure, lower GFR, greater
LV end-diastolic volume, LV diastolic
dysfunction, higher aortic stiffness,
more frequent use and higher number
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Table II. Variables which significantly differed between the patients who experienced a

primary or co-primary end-points and those who did not.

102 patients with rheumatoid arthritis and Endpoint Endpoint p-value
LV systolic dysfunction NO YES

Death or all-cause hospitalisation 62 patients 40 patients

Age (years) 59 +11 67+38 0.008
Female gender (%) 45 75 0.03
Systolic blood pressure (mmHg) 129+ 11 140 + 14 0.003
Glomerular filtration rate (ml/min/1.73 m?) 105 +22 82+ 15 <0.001
E/E’ 6.1+14 72+22 0.04
LV diastolic dysfunction (%) 23 50 0.04
LV end-diastolic volume (ml/m?) 49 + 10 43+ 10 0.04
Aortic stiffness index (%) 55+3.7 8046 0.03
Biologic DMARDSs before enrolment (%) 18 41 0.03
Biologic DMARDs before enrolment (n.) 0.5 1.63 0.001
Global longitudinal strain (%) -140+1.6 -13.6+£20 0.46
CV death or CV hospitalisation 77 patients 25 patients

Glomerular filtration rate (ml/min/1.73 m?) 100 =23 81+ 14 <0.001
LV diastolic dysfunction (%) 26 67 0.02
LV mass (g/m*7) 44 £11 55+ 17 0.02
LV hypertrophy (%) 31 67 0.04
Biologic DMARDs before enrolment (%) 23 57 0.02
Biologic DMARDS before enrolment (n.) 0.6 2.0 0.001
Global longitudinal strain (%) -140+1.7 -133+19 0.29

DMARD:s: disease-modifying anti-rheumatic drugs; LV: left ventricular; n.: number of DMARDs

per patient.

of biologic DMARDs per patient re-
ceived before enrolment (Table II, up-
per part). In particular, the prevalence
of biologic DMARDs refractory was
75% in patients who experienced a pri-
mary endpoint ad 55% in patients who
did not (p=0.04). The variables which
significantly differed between patients
who experienced a co-primary study
end-point were lower GFR, higher LV
mass, LV diastolic dysfunction, more
frequent use and higher number of bio-
logic DMARDSs taken before enrolment
were all associated with the co-primary

end-point (Table II, lower part). The
prevalence of biologic DMARDSs re-
fractory was 50% in patients who expe-
rienced a co-primary endpoint ad 30%
in patients who did not (p=0.04).

For the primary end-point, the vari-
ables included in the multivariate Cox
regression analyses were age, systolic
blood pressure, GFR, use (%) of bio-
logic DMARDs before enrolment and
number of biologic DMARDs taken be-
fore enrolment. This analysis revealed
that lower GFR, more frequent use and
higher number of biologic DMARDs

taken before enrolment were the vari-
ables independently related to the pri-
mary end-point (Table III, upper part).
For the co-primary end-point, the vari-
ables included in the multivariate Cox
regression analyses were GFR, LV
mass, use (%) of biologic DMARDs
before enrolment and number of bio-
logic DMARDs taken before enrol-
ment. The analysis showed that lower
GFR, higher LV mass, more frequent
use and higher number of biologic
DMARDs used before enrolment and
were the independent predictor of CV
hospitalisation (Table III, lower part).
ROC curve analysis showed that the
best cut-off value of GFR for predict-
ing the study end-points was 90 ml/
min/1.73 m? (AUC 0.83[95% CI=0.70-
0.98], p<0.01) for all-cause hospitalisa-
tion and 90 ml/min/1.73 m? (AUC 0.76
[95% C1=0.59-0.92], p<0.01) for CV
hospitalisation. The best cut-off value
of LV mass was 49 g/m*’ (AUC 0.70
[95% C1=0.46-0.94], p<0.01) for CV
hospitalisation.

Discussion

Three remarkable and original findings
emerge by the present investigation: 1)
at mid-term follow-up (near 3 years)
about one-fifth of patients with RA and
asymptomatic LVSD, defined as im-
paired GLS and assessed by speckle
tracking echocardiography, experience
a CV event requiring hospitalisation,
and about one-fifth of them is hospi-
talised for a reason unrelated to CV
events; 2) a mild decrease in renal func-
tion and a mild increase in LV mass are

Table III. Variables associated with the study end-points: univariate and multivariable Cox regression analyses.

Univariate Multivariate
102 patients with rheumatoid arthritis and LVSD HR CI p-value HR CI p-value
All-causes death / hospitalisation
Age (years) 1.03 1.01-1.05 0.008 1.01 0.98-1.03 0.08
Systolic blood pressure (mmHg) 1.40 0.85-1.98 0.84 1.15 0.90-1.48 0.10
Glomerular filtration rate (ml/min/1.73 m?) 0.92 0.85-0.98 <0.001 0.95 0.92-0.99 0.006
Biologic DMARDs before enrolment (%) 2.40 1.104.81 0.03 2.10 1.04-4.31 0.003
Biologic DMARDs before enrolment (n.) 1.81 1.02-3.62 0.01 1.61 1.03-3.12 0.02
CV death / hospitalisation
Glomerular filtration rate (ml/min/1.73 m?) 0.88 0.81-0.94 <0.001 0.96 0.93-0.99 0.04
Left ventricular mass (g/m?2.7) 1.08 1.02-1.14 0.01 1.06 1.01-1.10 0.01
Biologic DMARDs before enrolment (%) 2.32 1.08-4.28 0.01 2.14 1.04—4 31 0.01
Biologic DMARDs before enrolment (n.) 342 1.38-6.12 0.001 3.02 1.31-6.72 0.005

DMARD:s: disease-modifying anti-rheumatic drugs; n.: number of DMARDs per patient.
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independently related to adverse clini-
cal outcomes in these patients; 3) the
rate of incident all-cause hospitalisa-
tion and CV hospitalisation are closely
and directly associated with the use of
biologic DMARDs and the number of
these drugs received during the time
preceding the enrolment into the study.
Overall, these results appear interest-
ing by the pathophysiological point of
view. Furthermore, they may have a
clinical relevance in patients who do
not systematically undergo baseline
echocardiographic examination and
do not routinely make a close check
of renal function (24). The truth of the
matter is that there are very little infor-
mation about renal involvement in RA
disease cause of troubles in identifying
the aetiology of the nephropathy which
can be widely different and multifacto-
rial in the setting of RA patients (24). In
fact, it can be intrinsic to the RA disease
(mainly mesangial nephritis, renal am-
yloidosis, membranous nephritis, focal
proliferative nephritis) or iatrogenic,
mostly coming from NSAIDs which can
cause interstitial nephritis, renal tubular
acidosis, nephro-vascular hypertension
and nephrotic syndrome (24-27). Refer-
ring to the intrinsic mechanisms, it has
been hypothesised that the aptitude of
mesangium to remove circulating au-
toimmune complexes generates and/or
aggravates itself the mesangial damage
(24).

Some data on the prognostic role of re-
nal dysfunction in RA patients derive
from clinical studies performed by the
researchers of Tampere University Hos-
pital, Finland. Sihvonen et al. found the
presence of renal disease as a predictor
of increased mortality among patients
with RA compared to non-RA matched
controls (28). Few years later, Karstila
et al. demonstrated that the prognosis
of the subgroup of RA patients who had
chronic renal disease at enrolment was
evidently poorer than that of RA pa-
tients who had not (29). Furthermore,
the same authors showed that new ab-
normal renal findings, in most cases
mild, were detected in 28% of patients
with normal renal function at enrolment
during a follow-up period of 13 years,
suggesting the non-sporadic nature of
the worrisome phenomenon.
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But what about the role of the kidney
in RA people with normal renal func-
tion at enrolment? In the present inves-
tigation we found no difference in GFR
between RA patients with and without
LVSD. Conversely, among the 102 RA
patients with LVSD, GFR was 22%
and 19% lower at baseline in patients
who experienced all-causes hospitalisa-
tion or CV hospitalisation, respectively.
However, these two subgroups at high-
er risk for events had GFR values at
enrolment near the normality (82 + 15
and 81x14 ml/min/1.73 m?). Interest-
ingly, in our patients the prognostic cut-
off of GFR for both adverse outcomes
emerging by the ROC analysis was 90
ml/min/1.73 m?, which is just the edge
between the stage I (normal renal func-
tion) and the stage II (mildly decreased
renal function) of KDOQI classification
reported in the KDIGO clinical practice
guidelines (30). These findings may
lead to speculate that very little changes
in renal function may determine rel-
evant clinical consequences in RA pa-
tients with asymptomatic LVSD.
Besides decreased renal function, in-
creased LV mass arose by our Cox
analysis as independent prognosticator
of CV hospitalisation. It is well-known
that the higher risk for adverse CV but
also non-CV events in patients with
RA has been as a matter of course at-
tributed to the chronic inflammation
leading diffuse arterial atherosclerosis
and stiffness (8-11, 31, 32). These CV
alterations arise at an early stage of RA
disease, and are related to changes in
LV geometry documented by a number
of studies (1-3,33). Excessive LV mass
is closely associated with poor clinical
outcomes in several settings of patients
at increased risk for CV events such
as those with hypertension (34), aortic
stenosis (35) or diabetes mellitus (36).
Such association is due to the circum-
stance that an increased LV mass leads
to myocardial fibrosis, ischaemia of
micro-vascular system, impairment of
systolic and diastolic function and re-
duction of myocardial energy metabo-
lism. Our data make evident this as-
sociation also in patients with RA and
asymptomatic LVSD (37).

In all probability, however, the most
interesting result of our study is the

association between the wider use and
the higher number of different biologic
DMARDs taken by each patient and the
clinical event rate. Information on the
patient’s therapeutic management and
strategies used before their enrolment
into the study indicates that no patient
participated to any interventional trial
or received specific drugs for any phar-
macological test. Thus, changes in bio-
logic DMARDs overtime could be only
due to the ineffectiveness of the drug
overtime or intolerance to side effects.
This behavior is coupled to the possibil-
ity that biologic DMARDs were given
to the patients who had more serious
clinical conditions and/or more severe
inflammatory status and higher disease
activity. Furthermore, we have also to
take into account the possibility that
these agents might be withdrawn for
patients who achieved low disease ac-
tivity or remission (38, 39). Collective-
ly, all these usual conducts lead to spec-
ulate that in RA patients with asymp-
tomatic LVSD, a history of treatment
with a number of biologic DMARDs
may be a marker of frailty predisposing
to hospitalisation for both CV and non-
CV events. This explanation makes
our results not in contradiction with
the hypothesis (demonstrated by sev-
eral authors) that biologic DMARDs
are associated with improvement in
cardiac and vascular function (40). In
our experience, the large majority of
patients (77%) were receiving biologic
DMARDs at enrolment given without
any randomisation, so that it was im-
practicable to test the prognostic value
of this treatment.

Study limitations and strengths

This study has some limitations and
strengths. A first limitation refers to
the relatively short duration of follow-
up and the relatively small number of
clinical events limited to the hospi-
talisations. Second, our results could
be biased by some pharmacological
or non-pharmacological interventions
for RA disease started/stopped during
the follow-up whose effect on cardiac
geometry and function and clinical
outcomes would be actually challeng-
ing to measure. In particular, we refer
to NSAIDs, which have been shown to
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have a negative impact on CV and non-
CV outcomes. The use of these class of
drugs is sporadic in some case, inter-
mittent or recurrent sometimes and very
difficult to quantify, so that the assess-
ment of their global effect on the clini-
cal events remains a challenge. Three,
despite our statistical models were ex-
tensive, unmeasured confounders could
potentially explain the observed associ-
ations. Strengths of our study comprise
its prospective nature and design, the
reliable methods for the assessment of
LVSD and geometry and renal function,
the complete nature of the dataset.

Conclusions

In conclusion, LVSD is not occasionally
recognised in RA patients without overt
cardiac disease analysed in primary pre-
vention. Despite the “asymptomatic sta-
tus”, these subjects have a very high rate
of all-cause and CV hospitalisation at
mid-term follow-up. History of biologic
DMARD:s use and the higher number of
different biologic DMARDs previously
given seem to indicate susceptibility
for adverse clinical events. Renal func-
tion and LV mass are the modifiable
variables predicting the adverse clini-
cal outcomes in these subjects. Going
over GFR by systematic check and LV
mass by standard echocardiography at
an early stage of RA disease would be
useful to identify patients at higher risk
for adverse clinical events. Our findings
imply the greatest care for renal func-
tion avoiding or limiting pharmacologi-
cal interventions which can potentially
result nephrotoxic (i.e. digitalis, diuret-
ics). Beside this, pharmacological inter-
ventions aimed to reduce LV mass may
be considered (i.e. calcium antagonists),
whereas indicated. Starting from these
notions, further interventional investi-
gations could test therapeutic strategies
for improving the clinical outcomes
which do not seem to change over time
in RA patients (41, 42).

References
1. MYASOEDOVA E, DAVIS JM 3f° CROWSON
CS et al.: Brief report: rheumatoid arthritis
is associated with left ventricular concentric
remodeling: results of a population-based
cross-sectional study. Arthritis Rheum 2013;
65:1713-8.
2. RUDOMINER RL, ROMAN MJ, DEVEREUX
RB et al.: Independent association of rheu-

426

10.

11.

12.

15.

matoid arthritis with increased left ventricu-
lar mass but not with reduced ejection frac-
tion. Arthritis Rheum 2009; 60: 22-29.

. GILES JT, MALAYERI AA, FERNANDES V et

al.: Left ventricular structure and function
in patients with rheumatoid arthritis, as as-
sessed by cardiac magnetic resonance imag-
ing. Arthritis Rheum 2010; 62: 940-51.

. SITIA S, TOMASONI L, CICALA S et al.:

Detection of preclinical impairment of myo-
cardial function in rheumatoid arthritis pa-
tients with short disease duration by speckle
tracking echocardiography. Int J Cardiol
2012; 160: 8-14.

. FINE NM, CROWSON CS, LIN G, OH JK, VIL-

LARRAGA HR, GABRIEL SE: Evaluation of
myocardial function in patients with rheuma-
toid arthritis using strain imaging by speckle-
tracking echocardiography. Ann Rheum Dis
2014;73: 1833-9.

. CIOFFI G, VIAPIANA O, OGNIBENI F et al.:

Prevalence and factors related to left ven-
tricular systolic dysfunction in asymptomatic
patients with rheumatoid arthritis: a prospec-
tive tissue-doppler echocardiography study.
Herz 2015; 40: 989-96.

. CIOFFI G, VIAPIANA O, OGNIBENI F et al.:

Prognostic role of subclinical left ventricular
systolic dysfunction evaluated by speckle-
tracking echocardiography in rheumatoid
arthritis. J Am Soc Echocardiogr 2017; 30:
602-11.

. WONG M, TOH L, WILSON A et al.: Reduced

arterial elasticity in rheumatoid arthritis
and the relationship to vascular disease risk
factors and inflammation. Arthritis Rheum
2003; 48: 81-9.

. NAGATA-SAKURAI M, INABA M, GOTO H

et al.: Inflammation and bone resorption as
independent factors of accelerated arterial
wall thickening in patients with rheumatoid
arthritis. Arthritis Rheum 2003; 48: 3061-7.
MARADIT-KREMERS H, NICOLA PJ, CROW-
SON CS, BALLMAN KV, GABRIEL SE: Car-
diovascular death in rheumatoid arthritis:
a population-based study. Arthritis Rheum
2005; 52: 722-32.

GONZALEZ-GAY MA, GONZALEZ-JUANA-
TEY C, LOPEZ-DIAZ MIJ et al.: HLA-DRB1
and persistent chronic inflammation contrib-
ute to cardiovascular events and cardiovas-
cular mortality in patients with rheumatoid
arthritis. Arthritis Rheum 2007; 57: 125-32.
KEARNEY LG, LU K, ORD M, PATEL SK,
PROFITIS K, MATALANIS G: Global longitu-
dinal strain is a strong independent predictor
of all-cause mortality in patients with aortic
stenosis. Eur Heart J Cardiovasc Imaging
2012; 13: 827-33.

. CIOFFI G, ROSSI A, TARGHER G et al.: Use-

fulness of subclinical left ventricular mid-
wall dysfunction to predict cardiovascular
mortality in patients with type 2 diabetes
mellitus. Am J Cardiol 2014; 113: 1409-14.

. DE SIMONE G, DEVEREUX RB, KOREN MJ,

MENSAH GA, CASALE PN, LARAGH JH:
Midwall left ventricular mechanics. An in-
dependent predictor of cardiovascular risk in
arterial hypertension. Circulation 1996; 93:
259-65.

ARNETT FC, EDWORTHY SM, BLOCH DA et
al.: The American Rheumatism Association

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

1987 revised criteria for the classification of
rheumatoid arthritis. Arthritis Rheum 1988;
31:315-24.

. KEARSLEY-FLEET L, DAVIES R, DE COCK

D et al.; BSRBR-RA CONTRIBUTORS GROUP:
Biologic refractory disease in rheumatoid
arthritis: results from the British Society for
Rheumatology Biologics Register for Rheu-
matoid Arthritis. Ann Rheum Dis 2018; 77:
1405-12.

. DEVEREUX RB, ALONSO DR, LUTAS EM et

al.: Echocardiographic assessment of left ven-
tricular hypertrophy: comparison to necropsy
findings. Am J Cardiol 1986; 57: 450-58.

. DE SIMONE G, DEVEREUX RB, DANIELS SR,

KOREN MJ, MEYER RA, LARAGH JH: Effect
of growth on variability of left ventricular
mass: assessment of allometric signals in
adults and children and their capacity to pre-
dict cardiovascular risk. J Am Coll Cardiol
1995; 25: 1056-62.

. DE SIMONE G, DANIELS SR, KIMBALL TR et

al.: Evaluation of concentric left ventricular
geometry in humans: evidence for age-relat-
ed systematic underestimation. Hypertension
2005; 45: 64-68.

NAGUEH SF, APPLETON CP, GILLEBERT TC
et al.: Recommendations for the evaluation
of left ventricular diastolic function by echo-
cardiography. J Am Soc Echocardiogr 2009;
10: 165-93.

REDFIELD MM, JACOBSEN SJ, BURNETT JC
JR, MAHONEY DW, BAILEY KR, RODEHEF-
FER RJ: Burden of systolic and diastolic
ventricular dysfunction in the community:
appreciating the scope of the heart failure
epidemic. JAMA 2003; 289: 194-202.
NISTRI S, GRANDE-ALLEN J,NOALEM et al.:
Aortic elasticity and size in bicuspid aortic
valve syndrome. Eur Heart J 2008; 29: 472-
9.

CIOFFI G, VIAPIANA O, OGNIBENI F et al.:
Clinical profile and outcome of patients with
rheumatoid arthritis and abnormally high
aortic stiffness. Eur J Prev Cardiol 2016; 23:
1848-59.

BIASI D, CARLETTO A, CARAMASCHI P,
PACOR ML, BAMBARA LM: Rheumatoid ar-
thritis and the kidney. Pinpointing an aspect
of confusing contours. Recenti Prog Med
1999; 90: 403-6.

RICHARDS IM, FRASER SM, CAPELL HA,
FOX JG, BOULTON-JONES JM: A survey of re-
nal function in outpatients with rheumatoid
arthritis. Clin Rheumatol 1988; 7: 267-71.
ORJAVIK O, BRODVALL EK, @YSTESE B.
NATVIG JB, MELLBYE OJ: A renal biopsy
study with light and immunofluorescence
microscopy in rheumatoid arthritis. Acta
Med Scand Suppl. 1981; 645: 9-14.
SELLARS L, SIAMOPOULOS K, WILKINSON
R, LEOHAPAND T, MORLEY AR: Renal biop-
sy appearances in rheumatoid disease. Clin
Nephrol 1983; 20: 114-20.

SIHVONEN S, KORPELA M, MUSTONEN 1J,
LAIPPALA P, PASTERNACK A: Renal disease
as a predictor of increased mortality among
patients with rheumatoid arthritis. Nephron
Clin Pract. 2004; 96: c107-14.

KARSTILA K, KORPELA M, SIHVONEN S,
MUSTONEN J: Prognosis of clinical renal dis-
ease and incidence of new renal findings in

Clinical and Experimental Rheumatology 2020



30.

31.

32.

33.

patients with rheumatoid arthritis: follow-up
of a population-based study. Clin Rheumatol
2007; 26: 2089-95.

INKER LA,ASTOR BC, FOX CH et al.: KDOQI
US commentary on the 2012 KDIGO clini-
cal practice guideline for the evaluation and
management of CKD. Am J Kidney Dis 2014;
63:713-35.

MARADIT-KREMERS H, CROWSON CS, NICO-
LAPJ et al.: Increased unrecognized coronary
heart disease and sudden deaths in rheu-
matoid arthritis: a population-based cohort
study. Arthritis Rheum 2005; 52: 402-11.
WALLBERG-JONSSON S, JOHANSSON H,
OHMAN ML, RANTAPAA-DAHLQVIST S: Ex-
tent of inflammation predicts cardiovascular
disease and overall mortality in seropositive
rheumatoid arthritis. A retrospective cohort
study from disease onset. J Rheumatol 1999;
26:2562-71.

CIOFFI G, VIAPIANA O, OGNIBENI F et al.:
Prevalence and factors related to inappro-
priately high left ventricular mass in patients

Clinical and Experimental Rheumatology 2020

34.

35.

37.

38.

Outcome in RA patients with cardiac dysfunction / G. Cioffi et al.

with rheumatoid arthritis without overt car-
diac disease. J Hypert 2015; 33: 2141-9.

DE SIMONE G, VERDECCHIA P, PEDE S,
GORINI M, MAGGIONI AP: Prognosis of in-
appropriate left ventricular mass in hyperten-
sion: the MAVI Study. Hypertension 2002;
40: 470-76.

CIOFFI G, FAGGIANO P, VIZZARDI E et al.:
Prognostic effect of inappropriate left ven-
tricular mass in asymptomatic severe aortic
stenosis. Heart 2011; 97: 301-7.

. CIOFFI G, ROSSI A, ZOPPINI G et al.:

Inappropriate left ventricular mass indepen-
dently predicts cardiovascular mortality in
patients with type 2 diabetes. Int J Cardiol
2013; 168: 4953-56.

VIZZARDI E, BAZZANI C, CAVAZZANA 1 et
al.: Prognostic value of diastolic dysfunc-
tion in asymptomatic rheumatoid arthritis
patients without cardiovascular risk factors.
Clin Exp Rheumatol 2016; 34: 352.
KAVANAUGH A, SMOLEN JS: The when and
how of biologic agent withdrawal in rheuma-

39.

40.

41

42.

toid arthritis: learning from large randomised
controlled trials. Clin Exp Rheumatol 2013;
31 (Suppl. 78): S19-21.

TANAKA'Y, HIRATA S, SALEEM B, EMERY P:
Discontinuation of biologics in patients with
rheumatoid arthritis. Clin Exp Rheumatol
2013; 31 (Suppl. 78): S22-7.

LEE JL, SINNATHURAI P, BUCHBINDER R,
HILL C, LASSERE M, MARCH L: Biologics
and cardiovascular events in inflammatory
arthritis: a prospective national cohort study.
Arthritis Res Ther 2018; 20: 171-9.

. AVINA-ZUBIETA JA, CHOI HK, SADATSAFAVI

M, ETMINAN M, ESDAILE JM, LACAILLE D:
Risk of cardiovascular mortality in patients
with rheumatoid arthritis: a meta-analysis of
observational studies. Arthritis Rheum 2008;
59: 1690-7.

GONZALES A, MARADIT KREMERS H,
CROWSON CS et al.: The widening mortal-
ity gap between rheumatoid arthritis patients
and the general population. Arthritis Rheum
2007; 56: 3583-7.

427



