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ABSTRACT

Rheumatoid Arthritis (RA) has a mortality rate 1,3 to 3 times higher than the general population, with car-
diovascular mortality accounting for 40-50% of cases. Currently, cardiovascular disease is considered an
extraarticular manifestation of RA (OR: 1,5-4,0). Ultrasound measurement of the intima-media thickness
(IMT) of the common carotid artery and the presence of atherosclerotic plaques (AP) is a non-invasive
method and a surrogate marker of subclinical arteriosclerosis.

Objective: To determine if subclinical arteriosclerosis findings through carotid ultrasound can serve as
a good predictor of cardiovascular events (CVE) development in a cohort of RA patients over a 10-year
period.

Methodology: A cohort of RA patients seen in the Rheumatology outpatient clinic of a hospital in Castilla La
Manchain 2013 was evaluated. A prospective evaluation for the development of CVE over the following 10
years was conducted, and its correlation with previous ultrasound findings of IMT and AP was analyzed.
Results: Eight (24%) patients experienced a CVE. Three (9%) had heart failure, three (9%) had a stroke, and
two (6%) experienced acute myocardial infarction. RA patients who developed a CVE had a higher IMT
(0,97 +/— 0.08 mm) compared to the RA patients without CV complications (0,74 +/— 0.15 mm) (p=0,003).
The presence of IMT > 0.9 mm and AP had a relative risk of 12,25 (p=0,012) and 18,66 (p=0,003), respec-
tively, for the development of a CVE.

Conclusions: Carotid ultrasound in RA patients may allow for early detection of subclinical atherosclerosis
before the development of CVE, with IMT > 0.9 mm being the most closely associated finding with CVE,
unaffected by age.

© 2023 Elsevier Espafia, S.L.U. and Sociedad Espafiola de Reumatologia y Colegio Mexicano de
Reumatologia. All rights reserved.
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Evento cardiovascular en una cohorte de pacientes con artritis reumatoide en
Castilla-La Mancha, utilidad de la ecografia carotidea

RESUMEN

La Artritis Reumatoide (AR) presenta una mortalidad de 1,3 a 3 veces superior a la poblacién general
donde destaca la mortalidad de origen cardiovascular con un 40-50%. Actualmente se considera a la
enfermedad cardiovascular como una manifestacion extraarticular de la AR, siendo un factor de riesgo
independiente de los tradicionales, con un riesgo elevado de enfermedad cardiovascular (OR: 1,5-4,0). La
medicién ecografica del grosor intimo medial (GIM) de la arteria car6tida comtin y la presencia de placas
ateromatosas (PA) es un método no invasivo y marcador subrogado de arterioesclerosis subclinica.
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Objetivo: Establecer si los hallazgos de arterioesclerosis subclinica por ecografia carotidea pueden ser un
buen predictor del desarrollo de eventos cardiovasculares (ECV) en una cohorte de pacientes con AR a 10
afios.
Metodologia: Se evalud una cohorte de pacientes con AR atendidos en consulta externa de Reumatologia
de una hospital de Castilla La Mancha durante el afio 2013. Se realiz6 una evaluacién para el desarrollo
de ECV a los 10 afios siguientes de comenzado el estudio y se analizé su correlacién con los hallazgos
ecograficos previos de GIM y PA.
Resultados: 8 (24%) pacientes presentaron un ECV. 3 (9%) episodio de Fallo cardiaco, 3 (9%) accidente
cerebro vascular y 2 (6%) episodio de infarto agudo al miocardio. Los pacientes con AR que desarrollaron
un ECV habian presentado un GIM mayor (0,97 +/— 0,08 mm) en comparacién con los pacientes con AR
que no tuvieron complicaciones CV (0,74 +/— 0,15 mm) (p=0,003). La presencia de una GIM>0,9mm y
PA present6 un riesgo relativo de 12,25 (p=0,012) y 18,66 (p =0,003), respectivamente, para el desarrollo
de un ECV.
Conclusiones: La ecografia carotidea en pacientes con AR nos podria permitir la deteccién precoz de
aterosclerosis subclinica antes del desarrollo de ECV, siendo fundamentalmente el GIM > 0,9 mm el hal-
lazgo mas asociado a ECV y no influenciado por la edad.

© 2023 Elsevier Espaiia, S.L.U.
y Sociedad Espafiola de Reumatologia y Colegio Mexicano de Reumatologia. Todos los derechos reservados.

Introduction

It has been known for many years that the state of chronic
inflammation, regardless of its origin and translated into the pres-
ence of markers of inflammation, is considered a predictor of
cardiovascular events (CVEs).! Rheumatoid arthritis (RA), the pro-
totype of chronic systemic inflammatory diseases, affects 0.5-1%
of the population and has a mortality rate that is 1.3-3 times
higher than in the general population, with cardiovascular mor-
tality standing out at 40-50%.> For several years, an increased
risk of heart attack (relative risk [RR]: 2.0-2.13) and stroke (RR:
1.48-1.94)> has been evidenced in this group of patients, with car-
diovascular disease currently being considered an extra-articular
manifestation of RA. This is arisk factor which is independent of tra-
ditional ones, demonstrating a high risk of cardiovascular disease
(OR: 1.5-4.0).°>-8 This explains why, more than a decade ago, the
European League Against Rheumatic Diseases (EULAR) proposed
the modified SCORE (mSCORE) for the assessment of cardiovascu-
lar risk (CVR). This consisted of multiplying the result obtained with
SCORE by a conversion factor of 1.5 for patients who met 2 of the
following 3 criteria:®

e Duration of disease > 10 years.

e Rheumatoid factor and/or positive cyclic citrullinated antipep-
tide.

e The presence of extra-articular manifestations.

However, over the years, it has been observed that this tool
underestimates this risk. In groups classified as low and inter-
mediate risk, the presence of subclinical atherosclerosis and the
development of short- to medium-term CVEs was observed by
carotid ultrasound in up to 12-30% of cases.!0-12

This led to the search for additional tools to help identify the
level of CVR more accurately. Of these, the use of carotid ultrasound
has now gained great relevance and clinical usefulness,'3-'> consid-
ering the measurement of the intima-media thickness (IMT) of the
common carotid artery and the presence of atheromatous plaques
(APs), which is a non-invasive method and surrogate marker of
subclinical arteriosclerosis.

Our team conducted a study 10 years ago on a cohort of patients
with RA that confirmed the lack of correlation between the mSCORE
and the findings of subclinical arteriosclerosis by carotid ultra-
sound, as well as the increase in CVR due to IMT > 0.9 mm and the
presence of BP in patients with RA, fundamentally associated with
the degree of systemic activity.!617

The aim of the present study was to establish whether findings
of subclinical arteriosclerosis by carotid ultrasound may be a good
predictor of the development of CVEs in a 10-year cohort of RA
patients.

Methodology

A cohort of patients with RA, treated at the Rheumatology out-
patient clinic of a hospital in Castilla-La Mancha during 2013, was
evaluated. The study was approved by the local institutional ethics
committee and informed consent was obtained from all patients.
Information on the clinical profile, factors, and stratification of CVR
has been published previously.'®!7 The initial cohort consisted
of 119 patients (63.8% female) with a mean age of 57.434+13.63
years, an average body mass index of 27.44 + 5.04 kg/m?2, and with
the following clinical profile: 25 (21%) smokers; 48 (40.3%) with
hypertension; 36 (30%) with dyslipidaemia, 4 (3.36%) with diabetes
mellitus; 2 (1.68%) with renal failure 8 (6.72%) had previous CVEs;
56 (47%) had more than 10 years of disease progression; 58 (48.7%)
had rheumatoid factor (+); 82 (68.9%) had cyclic citrullinated pep-
tide (+); and 28 (23.53%) had extra-articular manifestations. The
same vascular radiologist, who was also unaware at all times of
the risk group of each patient, performed the carotid ultrasound
following his usual examination protocol with the same Toshiba
Aplio XG ultrasound machine, model Ssa-790A, 7—10MHz linear
transducer. The presence of atheromatous plaque was shown in
31(31.63%) patients (focal thickening > 1.5 mm in comparison with
the adjacent IMT) and in 19 (19.39%) patients an IMT of > 0.90 mm
(average value obtained from the distance between the carotid-
intimal lumen interface and the media-adventitious interface of
the distal wall along 10 mm at 3 different points of each carotid
artery), both of these being considered as data indicating subclinical
atherosclerosis.

At 10 years after the initial evaluation of CVR factors, risk strati-
fication, and carotid ultrasound in this cohort of patients, a review
of the clinical history was run and all CVEs that had occurred
over the 10-year period were recorded (no further risk stratifica-
tion or carotid ultrasound control was run). For this part of the
study, patients with a personal history of CVEs, hypertension, dia-
betes mellitus, dyslipidaemia, renal failure, obesity (body mass
index > 30 kg/m?) and smokers were excluded in order to minimise
risk factors that could influence the development of CVEs. Through-
out the 10 years of the study, 2 patients discontinued follow-up in
our hospital, thus the final group was composed of 33 patients. In
addition to the clinical presentation, ischaemic heart disease was
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confirmed by electrocardiogram and cardiac biomarkers; strokes
by magnetic resonance imaging and/or brain CT scan; peripheral
artery disease by Doppler/arteriography; and heart failure by chest
x-ray and laboratory markers.

The information collected was included in a Microsoft Excel
database designed for the study. Quantitative variables were pre-
sented as mean and standard deviation, and qualitative variables as
a number and percentage. The Shapiro-Wilk test was run to eval-
uate the normality of the data for the primary endpoint (IMP) and
since no significantly different distribution from a normal distribu-
tion was observed, the Student’s t-test was used for these paired
quantitative variables. To assess the association between the results
of ultrasound findings and the development of CVEs, we calculated
the RR.

To observe the behaviour of CVEs at 10 years, the previous clas-
sic statistics was supplemented with a box plot to visualise how
the distribution, median, quartiles, and outliers of the IMP variable
varied, depending on whether or not CVEs existed.

Subsequently, a selection was made of the most significant vari-
ables. It was considered that the best statistical analysis for this
purpose was the mutual information test,'® since it not only records
direct or linear relationships between variables, such as the classic
F or chi tests, but also captures complex and inverse relationships,
etc. Once the most significant variables were selected, their ROC
curves were examined, classifying being based on the values of the
variable, depending on the presence of CVEs or not, A high area
under the curve meant that the variable under study (IMT or BP)
was sensitive to CVEs.

All analyses were run with a 95% confidence level using STATA
12.0.

Results

Within 10 years of the initial assessment of CVR using the
mSCORE and carotid ultrasound, 8 (24%) patients presented a CVE,
while 3 of them had a second subsequent episode. Three (9%) had
episodes of heart failure, 3 (9%) strokes, and 2 (6%) had episodes
of acute myocardial infarction. The first CVE was recorded 3 years
after the start of the study and the most recent one at 9 years. For
the purposes of the analysis, the patient was taken as the unit of
measurement, not the event. Only one death was recorded, due to
haemorrhagic shock in relation to peptic ulcer. The clinical features
are presented in Table 1.

Patients with RA who developed a CVE had a higher IMT
(0.97 £0.08 mm) compared to the rest of the RA patients who
did not have any CVEs (0.74+0.15mm) (p=0.003). Age was not
a determining factor since there were no differences (p=1.19) in
age between patients with an IMT of > 0, 9 mm (49.67 & 9.86 years)
and those with an IMT of < 0.9 mm (48.48 +11.75 years). In addition,
7 of the 9 patients with BP (77.8%) developed a CVE at 10 years. The
presence of BP did have a significant association (p=0.0001) with
a higher mean age (60.22 + 10.15 years) as compared to those who
were negative for this finding (44.67 + 7.89 years).

When analysing the association between IMT and the presence
of BP as a predictor of the development of a CVE over the next
10 years, it was observed that the presence of an IMT > 0.9 mm
and atheromatous plaque presented an RR of 12.25 (p=0.012; 95%
Cl: 1.70-87.98) and 18.66 (p=0.003; 95% CI: 2.65-131.23), respec-
tively, for the development of a CVE. The ROC curves (Fig. 1) confirm
the sensitivity of IMT and BP variables to a CVE and show very high
areas under the curve with values of 0.91 and 0.90, respectively.

After analysing the variables: time of evolution>10 years
(p=0.77); presence of rheumatoid factor (p=0.21) or ACPA
(p=0.96), no significant association was observed. However, as
expected, age was a significant determinant (p=0.009) for the
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Table 1
Clinical characteristics and cardiovascular risk assessment of our cohort of RA
patients (n=33).

Variables N % or SD
Gender: female 22 66.6
Mean age (years) 48.9 +10.95
Time from diagnosis to completion of the study (years) 19.5 +5.9
Rheumatoid factor (+) 18 54.5
Citrullinated cyclic antipeptides (+) 29 87.8
Cardiovascular risk according to mSCORE
Very high risk 0 0
High risk 0 0
Intermediate risk 12 36.4
Low risk 11 333
Carotid ultrasound findings
Mean value of intima-media thickness 079 +0.17
Intima-media thickness>0=0.9 mm 12 36.4
Presence of atheromatous plaque 9 273
First cardiovascular event at 10 years
Acute myocardial infarction 2 6
Stroke 3 9
Peripheral artery disease 0 0
Heart failure 3 9
Second cardiovascular event at 10 years
Acute myocardial infarction 1 3
Stroke 2 6
Peripheral artery disease 0 0
Heart failure 0 0

development of a CVE (57.38 £10.47 years) compared to those
who did not present this outcome (46.2 + 9.82 years). The mutual
information tests enabled us to identify the most significant vari-
ablesin the occurrence of a CVE: mSCORE (0.35); BP = atheromatous
plaque (0.33); activity=disease activity (0.26) and IMT =intima-
media thickness (0.22).

Discussion

The results of our study show that the findings of subclini-
cal arteriosclerosis by carotid ultrasound have a high predictive
value for the development of CVEs at 10 years in our patients with
RA, without other CVR factors being known at the time of the
ultrasound study. IMT > 0.9 mm was the determining factor, not
significantly influenced by age.

More than a decade ago, Gonzalez-Juanatey et al. conducted a
5-year prospective study in a series of patients with RA, finding that
17% had CVEs at 5 years of follow-up (9% myocardial infarction, 6%
stroke, and 2% peripheral artery disease) and 6% died from a CVE.!?
Another study observed that at 5 years of follow-up a cohort of
patients with RA presented an increase in CVEs (3.9% stroke; 1.6%
heart failure and 3.1% myocardial infarction) that was significantly
higher than in a healthy population with similar clinical character-
istics and comorbidities, concluding that patients with RA have a
5-year CVE risk of 1.33 (95% CI: 1,07—1,65; p=0.010).2° Finally, a
recent study conducted by Corrales et al. on 327 patients with RA,
without any other CVR factors, observed that 8.25% had a CVE over
the next 5 years,2! while in our 10-year cohort 24% had a CVE (9%
heart failure, 9% stroke, and 6% acute myocardial infarction).

With respect to carotid ultrasound, Gonzalez-Juanatey et al.
observed a higher carotid IMT in patients with RA who expe-
rienced a CVE during follow-up (1.01+0.16 mm) compared to
the remaining RA patients who did not have CV complications
(0.744+0.12mm) (p=0.001), concluding that carotid IMT could
have high predictive power for the development of a CVE during the
5-year follow-up period. Therefore, these authors proposed doing
a carotid ultrasound on all patients with RA to establish a subgroup
of patients at high risk of CV'? complications. On the other hand,
another study conducted on 138 patients with RA that assessed the
predictive value of IMT, or the presence of BP, determined that at
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Figure 1. ROC curves where the target variable is risk of cardiovascular and the classification variable is IMT in the first case and BP in the second.

5.840.8 years, 10 patients had experienced a total of 11 (7.97%)
CVEs. In addition to age (p=0.01) and chronic corticosteroid ther-
apy (p=0.01), elevated IMT (> 0.9 mm) was associated with the
development of CVEs (p=0.01)with ariskof 1.65(95% CI: 1.27.2,13;
p<0.001) for each 0.1 mm increase in IMT.?? In our cohort of RA
patients, the development of CVEs was associated with a higher
IMT (0.97 £ 0.08 mm) compared to the rest of the RA patients who
did not have CV complications (0.74 4+ 0.15 mm) (p =0.003), while
age was not a determining factor (p=1.19). This gives an IMT > 0,
9mm RR of 12.25 (p=0.012; 95% CI: 1.70-87.98) and BP an RR
of 18.66 (p=0.003; 95% CI: 2.65-131.23). The risk associated with
the presence of BP was higher than that observed in other studies
that presented a risk of 5.25 (95% CI: 1.41-19.50; p=0.01) for these
CVEs.?!

Currently, more than 2000 articles have been published show-
ing how carotid IMT and the presence of BP are currently good
predictors of CVR.2> However, age is a factor that is directly asso-
ciated with an increase in IMT, with normal parameters in men
considered to be between 0.59 mm in those under 25 years of age
and 0.95 mm in those over 65 years of age. In women, the upper
limit of normal ranged from 0.52 mm in those under 25 years of
age to 0.93 mm in those over 65 years of age.?* Carotid ultrasound
continues to be the ideal imaging technique to improve CVE risk
assessment in RA patients because most CVR calculators that have
been developed underestimate the risk of CVEs.2>

Given the high prevalence of cardiovascular disease in the RA
population,*” where it has been shown that systemic inflammatory
disease activity is associated with higher CVR, the involvement of
the rheumatologist in the assessment of this risk is vitally impor-
tant.

This risk is also underlined by the pathological findings on
carotid ultrasound, CVEs,”'6 and the remission status or low
inflammatory activity that is associated with the control of tradi-
tional CVR factors which correlates with the reduction of CVR in
this group of patients.”6?

Currently, the use of ultrasound is common in the clinical
practice of most rheumatology services and carotid ultrasound
is a technique that has been incorporated into our portfolio of
services such as capillaroscopy and biopsies, etc. Therefore, per-
forming this procedure as a low-cost, non-invasive, dynamic and
fast-performing tool will enable us to correctly stratify CVR in our
patients.!326.27

Conclusions

Carotid ultrasound in patients with RA could enable early detec-
tion of subclinical atherosclerosis before the development of CVEs,

with IMT > 0.9 mm being fundamentally the finding most associ-
ated with CVEs and not influenced by age. Therefore, we propose
that an ultrasound evaluation of the carotid artery should be run
on all patients with RA to establish a subgroup of patients at high
risk of CVEs who will require better control of inflammatory disease
and traditional risk factors.

Limitations

Although the sample size is small, the results of the study are
similar to those obtained by other studies with larger numbers
of patients. In addition, although patients with prior events and
known traditional CVR factors were not included in the analysis, the
lack of successive follow-ups over the 10 years following the initial
study and the patient age may also have influenced the results.
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