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Common Carotid Intima-media Thickness in Patients with Late Rheumatoid
Arthritis; What Is the Role of Gender?
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Abstract: This study aimed to evaluate color Doppler sonographic findings in carotid arteries in RA patients
under pharmacological treatments and to compare them with normal population. Forty nine patients with late
RA and 48 healthy age and sex-matched controls were recruited. The two groups were matched for other known
risk factors of atherosclerosis including serum lipid abnormalities, smoking status, diabetes mellitus and
hypertension. High resolution B-mode color Doppler ultrasound with a 7 MHZ transducer was used for
measuring the Common Carotid Intima-Medial Thickness (CCIMT) m both sides m all subjects. Presence of
atherosclerotic plaque was also mnvestigated. The mean left and maximum CCIMT was sigmificantly ligher in
the case group (0.72 vs. 0.62 mm for the left artery; p<0.01; 0.72 vs. 0.64 mm for the maximum reading; p = 0.01).
No atherosclerotic plaque was found in common carotid arteries. There were 3 (6.1), 7 (14.3) and 9 (18.4%)
plaques in left internal carotid artery, right carotid bulb and left carotid bulb mn the case group, respectively with
no atherosclerctic plaques in the controls (p = 0.24, 0.01 and <0.001, respectively). Comparing the findings by
gender in the case group with the controls, the mentioned significant differences were only between the male
patients and the controls. The process of atherosclerosis in RA patients is similar to that in normal population.

However, it is apparently accelerated and more advanced in these patients.
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INTRODUCTION

Rheumatoid Arthritis (RA) is a systemic inflammatory
autoimmune disease with an unknown etiology usually
presents with smalljoint polyarthritis with gradual
progression to larger joints. Besides the joints, many
other organs may be involved in patients with RA; ie., it
can be called a multisystem disease
(Nowmohammadi et al., 2010, Kandil et af., 2007,
Shaabean et al., 2006, Haroun, 2004, El-Awady et al., 2007,
Ala et al, 2009, Baig et al., 2009, Khan et of., 2011,
Deo et al., 2010). It 18 thought that the prevalence of
Coronary Artery Disease (CAD), as well as the
cardiovascular mortality may be higher among RA
patients comparing with matched normal counterparts
(Myllykangas-Luosujarvi et «l., 1995; Lowenhoff and
Gluszko, 2005). Although, this may be attributed to
severity of the disease or long-term pharmacological
treatments; the available data are scarce, heterogeneous
and inconclusive. Fwthermore, possible relationship
between these

cardiovascular  abneormalities and

traditional risk factors of the atherosclerosis is not well
clarified yet (Wallberg-Tonsson et al., 1997). By the way,
majority of available data in this regard are drawn from
inappropriate studies due to size and retrospective
design. Various studies have proposed that Intima-Media
Thickness (IMT) and atherosclerotic plaques in great
arteries are good indicators of a more generalized
atherosclerosis (Alaee and Khademloo, 2008; Jaarin et o,
2006; Leskinen et af., 2003; Rossi et al, 1996,
Mikovanov et al., 2006). This study mamly ammed to
compare IMT of common carotid artery (CCIMT) and
frequency of atherosclerotic plaques in common carotid
artery, internal carotid artery and carotid bulb between
patients with late RA and normal controls.

MATERIALS AND METHODS

Study design and patients: Tn this case-control study, 50
patients with late RA (cases) and 50 healthy individuals
(controls) were recruited in Tabriz Educational Tmam Reza
Hospital in Iran during a 14 month period from April 2010
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to Tune 2011. The study included all patients
consecutively admitted to the place of study, if they were
fulfilled the 1987 ACR criteria (Amett ef al., 1988) and had
a disease duration of more than 2 years and up to 3 years.
Finally 49 patients in the case group and 48 subjects in
the control group completed this study. Groups were
matched for age, gender, menopausal status (in females)
and the known risk factors for atherosclerosis, including
hypertension, diabetes mellitus, hyperlipidemia and
smoking. All patients signed the informed consent form.
This study was approved by the ethics committee of
Tabriz University of Medical Sciences.

Variables: Hypertension was defined as a systolic blood
pressure >140, Diastolic Blood Pressure (DBP) =90 mmHg
or a positive history of taking antihypertensive
medication. Diabetes mellitus was defined as a fasting
plasma glucose >126 mg dl.™' or a positive history of
taking diabetic medication. Hypertriglyceridemia was
defined as a fasting serum triglyceride level >200 mg 4L~
or a positive history of taking lipid-lowering drugs.
Hypercholesterolemia was defined as a fasting total serum
cholesterol level =240 mg dL™" or a positive history of
taking cholesterol-lowering drugs. Hypertension was
defined as a systolic/diastolic blood pressure =140/90
mmHg. Diabetes mellitus was diagnosed when the fasting
bleod glucose was >126 mg dL . Hypertriglyceridemia
and hypercholesterolemia were defined as total serum
cholesterol level >250 mg dL.™' and fasting serum
triglyceride level >200 mg dI. ™", respectively.

Ultrasound evaluation: All subjects were evaluated by a
skilled radiologist specialized in Doppler ultrasonography
of the vascular system and the CCIMT was calculated.
The sonographist was blind to the grouping of the
subjects. Sonographic assessment was performed by
Aloka ProSound SSD 3500 plus color Doppler machine
(Aloka TLtd., Tokyo, Tapan) equipped with 7MHz linear
array transducer with subjects in the supine position with
a shight extension of the neck. All scans were performed
by one observer following the method described by
Geroulakos et «l (1994). The anterior and lateral
projections were employed for mmagmg the common
carotid artery longitudinally. The CCIMT was evaluated
at the wall of artery 2 cm proximal to its bifurcation.
Internal carotid artery and the bulb of carotid artery were
also included in tlhis assessment. The imnages were
zoomed to standard size. The CCIMT was calculated as
the mean value of six individual measurements at different
points within the region of interest (three for the right and
three for the left artery). A plaque was defined as a
distinct area with an IMT exceeding twice that of

neighboring sites. The CCIMT was calculated in both
sides and the maximum reading was also considered as a
parameter for evaluation.

Statistical amalysis: All descriptive statistics are
presented as MeantStandard deviation and frequency
(percent). The differences between the groups regarding
the mumerical data were assessed using the unpaired t test
or Mann-Whitney U-test when appropriate. The
differences between the groups regarding the categorical
data were assessed using the Chi-square test or the
Fisher’'s exact test. Correlation was assessed by
determining the Pearson’s r. Stepwise logistic regression
analysis was used to identify the independent factors
among the parameters. Probability values <0.05 were
considered statistically significant.

RESULTS

Case and control groups were comparable m terms of
characteristics and general data (Table 1). The range of
age was 40-86 vears in patients and 40-80 years in
controls. The duration of RA ranged between 2 and 3
years. History of diabetes mellitus or smoking was
negative in all subjects. The mean left and maximum
CCIMTs were significantly higher in patients than in
controls (0.724+0.21 vs. 0.624+0.10 mm; p<0.01 and 0.72+0.20
vs. 0.644+0.11 mm; p = 0.01, respectively) (Fig. 1). The
mean right CCTMT was not significantly different between
the two groups (0.69+0.18 mm in the case group vs.
0.644+0.11mm in the control group; p = 0.06) (Fig. 1. There
was no atherosclerotic plaque mn sonographic evaluation
of common carotid and right internal carotid arteries.
Atherosclerotic plaques m the left internal carotid artery
were present in 3 (6.1%) patients and no controls
(p = 0.42). Atherosclerotic plaques m the right and left
carctid bulbs were present in 7 (14.3%) and 9 (18.4%)
patients and no controls. Frequencies of cases with
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Fig. 1: Error bars of mean common carotid intima-media
thickness (CCIMT) in patients with rtheumatoid
arthritis (case) and healthy counterparts (control)
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Table 1: Patients’ characteristics, general data and serum laboratory results

Variables Case (n=49) Controls (n=48) p-value
Age (year) 49.81+11.72 (45) 49,611 2.30 (45) 0.94
Sex (female) 42 (85.70) 38(79.20) 0.40
Disease duration (year) 2.27+0.21 (1.40) - -
Postmenopausal wormen 7 (16.70) 8(21.10) 0.65
Systolic blood pressure (mmHg) 123.72+10.79 (120) 120.3249.34 (120) 0.12%
Diastolic blood pressure (mmEg) 76.73£6.78 (76) 76.21+6.33 (80) 0.70
Hypertension 14 (28.60) 9 (18.80) 0.26
Trigly ceride (mg dL~") 121.62+42.51 (124) 114.43£33.54 (122) 0.36
Hypertriglyceridemia 6 (12.20) 2 (4.20 0.27
Total cholesterol (mg dL™") 163.81+35.62 (171) 163.23+44. 58 (160) 0.94
Low density lipoprotein {mg dL.™!) 95.104+26.81 (95) 85.48+22.48 (86.50) 0.60
High density lipoprotein (mg dL™") 53.00+9.00 (55) 51.7949.10 (54) 0.54
hypercholesterolemia 9 (18.40) 7 (14.60) 0.62
Fasting glucose (mg dL™Y) 85.81+10.38(83) 85.41£10.79 (84.50) 0.84

Data are shown as mean+standard deviation (median) and frequency (percent). *Nonparametric test
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Fig. 2: Error bars of mean Common Carotid Intima-Media
Thickness (CCTMT) in male and female patients
with rtheumatoid arthritis

atherosclerotic plaques in right or left carotid bulbs were
significantly  higher in patients than
(p = 0.01 and <0.01, respectively). There was a sigmficant
positive correlation between the maximum CCIMT and age
of patients (r = 0.47, p<t0.01). This correlation was not
significant between the CCIMT and duration of RA
(r=0.01, p=0.67). In the case group, the median left, right
and maximum CCIMTs were sigmificantly higher in males
than females (0.9 vs. 0.6 mm, p<0.01; 0.9 vs. 0.7 mm,
p=0.01;09vs. 0.70 mm, p = 0.01, respectively) (Fig. 2).
The mean maximum CCIMT was not sigmficantly different
between the female patients and the controls (p = 0.08).
Frequencies of female patients with atherosclerotic
plaques in the right internal carotid artery (2.4%), right
carotid bulb (7.1%) or left carotid bulb (7.1%) were not
significantly  different from those mn the controls
(p = 047, 0.10 and 0.10, respectively). The median
maximum CCIMT was significantly higher in the male
patients than the controls (nonparametric p<<0.001). This
difference remained sigmficant after adjusting for other
variables including age and the evaluated risk factors for

controls

atherosclerosis in Table 1 (p = 0.02). Frequencies of male
patients with atherosclerotic plaques in the right internal
carotid artery (28.6%), right carotid bulb (57.1%) or left

carotid bulb (85.7%) were significantly higher than the
controls (p = 0.01, <0.001 and <0.001, respectively).

DISCUSSION

In present study we sonographically determined and
compared the mean CCTMT in patients with late RA under
appropriate  treatment symptomatic
atherosclerosis and a group of well-matched normal
counterparts. Accordingly, the mean maximum CCIMT
was sighificantly higher in the patients (0.72 vs. 0.64 mm).
Likewise, frequencies of cases with atherosclerotic
plaques m internal carotid artery and bulb of carotid were
significantly higher among the patients. These findings
are in line with previous reports indicating the mean
CCIMT is significantly higher in RA patients comparing
with the normal population. The mean CCIMT ranged
between 0.63 and 10 mm in RA groups and 0.54 and
0.78 mm in normal population in these reports
(Turiel et al., 2009, Kerekes et al., 2008, Cuomo et al.,
2004; Harmawi et al., 2007, Carotti et al., 2007). Presence
of atherosclerotic plagues has been also reported to be
higher in patients with RA (Miasoedova et al., 2009,
Pereira et al, 2009). In fact, it is believed by some
investigators that the atherosclerosis  should be
considered as an extra-articular mamfestation of RA
(Maradit-Kremers et al., 2005; Shoenfeld et al, 2005,
Sherer and Shoenfeld, 2006). On the other hand, some
studies concluded that there 1s not a significant difference
between RA patients and normal controls m regard to
the CCIMT or frequency of atherosclerotic plaques
(Diaz et al., 2008; Del Rincon et al., 2003; Jonsson et al.,
2001; Park et al., 2002). Summing up the available data,
there 1s not apparently a consensus on this 1ssue m the
literature (Van Zanten and Kitas, 2008). This is maybe due
to complexity of pathogenesis of atherosclerosis
(Georgiadis et al., 2008; Carotti et al, 2007). So for
drawing optimal conclusions, we need well-orgamzed and

and  without
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very  well-controlled  studies in  this regard
(Sidiropoulos, et al., 2009, Pereira et af., 2008). Although,
in the first phase there was a statistically significant
preponderance in the mean CCTMT in the patients’ group,
reassessment considering the gender of patients showed
that this difference is just marginal for the female patients.
Schott et al. (2009) also showed that there is no
sigmficant difference regarding the CCIMT and the
related atherosclerotic plaques between the female RA
patients and normal controls. Se, it may be concluded that
the atherosclerotic process in RA patients 1s similar to
that in normal population but in a more accelerated or at
least more progressed fashion. Small sample size of the
male patients was the main limitation of cwrrent study.
Further studies on the male RA patients with enough
sample size are recommended.
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