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Introduction

Objective To assess the presence of subclinical atherosclerosis in patients
with rheumatoid arthritis (RA ) without clinically evident atherosclerosis or
its complications and to determine the ability of Coronary Artery
Calcification Score (CACS) and carotid ultrasonography in detecting
subclinical atherosclerosis in rheumatoid arthritis (RA).

Methods A Case control study which included 100 patients with RA having
disease duration more than 5 years and 50 healthy age and sex and BMI
matched controls. Cases and controls symptomatic for atherosclerosis or
having traditional risk factors for atherosclerosis were excluded. Both cases
and controls were subjected to carotid ultrasound and CT imaging of
coronary arteries, CV risk was calculated according to the Framingham risk
score.

Results: CIMT in RA patients was significantly greater than that in controls
(0.87 £ 0.09 mm mm versus 0.58+0.14 mm; mm; P < 0.001) RA patients
was significantly greater in the presence of carotid plaque and coronary
artery calcifications than that in controls . RA patients had higher
Framingham risk score than control . CV risk was categorized in the RA
patients according to the Framingham risk score mild ( 64%), moderate and
high risk(36%)

Conclusions: Patients with RA exhibit premature atherosclerosis by way of
increased CIMT and carotid plagues when compared to age and sex matched
controls . RA patients had higher Framingham risk score than control.

Copy Right, 1JAR, 2016,. All rights reserved.

Reports of a number of studies have suggested that there is increased cardiovascular disease and mortality among
patients with rheumatoid arthritis (RA) [1-5]. As a potential underlying mechanism for this observation, studies
recently shown that active, untreated RA is associated with an adverse lipid profile that is conventionally accepted
as a risk factor for cardiovascular disease [6]. There is increasing evidence that chronic inflammation and immune
dysregulation contributes to accelerated atherogenesis and plays a role in all stages of atherosclerosis [7]. . Both
RA and atherosclerosis are complex polygenic diseases with shared disease mechanism. There is increasing
evidence that chronic inflammation and immune dysregulation contributes to accelerated atherogenesis and plays a

role in all stages of atherosclerosis [7].
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An approach to assess the presence and extent of subclinical atherosclerosis is carotid ultrasonography.
Carotid intima-media thickness (CIMT) is a simple, reliable, inexpensive, non-invasive marker that is
increasingly being used to detect subclinical atherosclerosis and has been recommended by the
American Heart Association (AHA), American Society of Echocardiography (ASE) and Society for
Vascular Medicine (SVM) as a screening test for heart disease in apparently healthy individuals[8,9].

Coronary Arterial Calcification (CAC), as a subclinical measure of atherosclerosis, measured by
Computed Tomography (CT), is closely associated with the degree of atherosclerotic plaque , and is
strongly predictive of cardiovascular events . Coronary Artery Calcification Score (CACS) assessed by
the multi-detector CT (MDCT) scan was reported to be useful in the assessment of the extension and
severity of atherosclerosis in vascular beds[10].

METHODS

Patients : 100 rheumatoid arthritis patients with no history of cardiovascular events recruited from
rheumatology and rehabilitation  Zagazig University who were seen over 1-year period were included
in the present study. All the patients fulfilled the 1987 American College of

Rheumatology classification criteria for RA and also fulfilled the 2010 classification criteria for RA
[11,12]. Patients with diabetes and chronic renal disease were excluded from the study .

Control : 50 apparently healthy subject match patients for age and sex and body mass index

Measurements: Clinical data collection: Data were obtained on traditional cardiovascular risk factors,
such as age, body mass index, hypertension, hypercholesterolemia, smoking, and history of
cardiovascular disease. Clinical variables reflecting RA disease activity were measured, including
patient’s global assessment, physician’s global

assessment, acute-phase reactant levels ,patient’s assessment of pain, numbers of tender and swollen
joints using DAS28.

Framingham Coronary Heart Disease Risk Score

We calculate  Framingham Risk Scoreis a gender-specific algorithm used to estimate the 10-
year cardiovascular risk of an individual. Individuals with low risk have 10% or less CHD risk at 10
years, with intermediate risk 10-20%, and with high risk 20% or more. The first Framingham Risk
Score included age, sex, LDL cholesterol, HDL cholesterol, blood pressure (and also whether the
patient is treated or not for his/her hypertension), diabetes, and smoking . Updated version was
modified to include dyslipidemia, age range, hypertension treatment, smoking, and total cholesterol,
and it excluded diabetes, because Type 2 diabetes meanwhile was considered to be a CHD Risk
Equivalent, having the same 10-year risk as individuals with prior CHD. Patients with Type 1 diabetes
were considered separately with slightly less aggressive goals; while at increased risk, no study had
shown them to be at equivalent risk for CHD as those with previously diagnosed coronary disease or
Type 2 diabetes. 10-year risk in women %: Points total: Under 9 points: <1%. 9-12 points: 1%. 13-14
points: 2%. 15 points: 3%. 16 points: 4%. 17 points: 5%. 18 points: 6%. 19 points: 8%. 20 points: 11%.
21=14%, 22=17%, 23=22%, 24=27%, >25= Over 30%

10-year risk in men %: Points total: 0 point: <1%. 1-4 points: 1%. 5-6 points: 2%. 7 points: 3%. 8
points: 4%. 9 points: 5%. 10 points: 6%. 11 points: 8%. 12 points: 10%. 13 points: 12%. 14 points:
16%. 15 points: 20%. 16 points: 25%. 17 points or more: Over 30% [13]

Laboratory methods. We measured laboratory parameters

at the time of the ultrasound scan. Total cholesterol, triglyceride, and high-density lipoprotein
cholesterol levels were determined by the enzymatic method . Low-density lipoprotein (LDL)
cholesterol levels. The erythrocyte sedimentation rate (ESR) was measured using the modified
Westergren method, and C-reactive protein (CRP) levels and rheumatoid factor (RF) positivity were
measured by nephelometry (Beckman, Brea, CA).
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CARTOID ULTRASONGRAPHY .

Ultrasound Protocol

Ultrasound examination was performed with the use of a 7.5-MHz linear ultrasound transducer
(Hitachi, EUB 5500) by a single trained radiologist. With this technique, 2 parallel echogenic lines
separated by an anechoic space can be visualized at levels of the artery wall. The distance between the
2 lines gives a reliable index of the thickness of the intimal-medial complex Subjects were examined in
the supine position. Ultrasound scans of the right and left last distal centimeter of common carotid
arteries and bifurcation and of the first proximal centimeter of internal carotid arteries in 3 different
projections (anterior, lateral, and posterior) were performed. All measurements were made at the time
of scanning on unfrozen images of longitudinal scans by using the machine’s electronic caliper. SiX
carotid segments for each projection (near and far walls of bulb and internal and common carotid
arteries) were examined. The maximal IMT value of each segment was measured.

Coronary calcium scoring technique

Coronary CTA was performed using a 128-slice CT scanner (Ingenuity Core 128, Philips). Before
injecting contrast medium, non-contrasted cardiac CT was performed in a longitudinal scan field from
tracheal carina down to the diaphragm. The corresponding images for calcium scoring were
reconstructed with a slice width of 2.5-3 mm and slice interval of 1.25-1.5 mm and the tube voltage
was 120 kVp. Total calcium score was calculated using dedicated Vitrea2 software. Calcium score
based on the Agatston method was defined as the presence of a lesion with an area greater than 1 mm?,
and peak intensity greater than 130 Hounsfield Units, which was automatically identified and marked
with color by the software. All lesions were added to calculate the total calcium score with the
Agatston method

Method of calculation
The calculation is based on the weighted density score given to the highest attenuation value
(HU) multiplied by area of the calcification speck.

Density factor:
e 130-199 HU: 1

e 200-299 HU: 2

e 300-399 HU: 3

e 400+ HU: 4
For example, if a calcified speck has maximum attenuation value of 400 HU and occupies 8 sq mm
area, then its calcium score will be 32.
The score of every calcified speck is summed up to give the total calcium score.

Grading of coronary artery disease (based on total calcium score)
e no evidence of CAD: 0 calcium score
e minimal: 1-10
e mild: 11-100
e moderate: 101-400

e severe: >400

[14].

Table 1 Clinical characteristics (risk factors for coronary artery disease)

of the study participants are summarized in Table 1. There was no significant difference in these
variables between RA patients and controls except for CRP, Total cholesterol, LDL cholesterol,
Triglycerides.

Table 2 There were significant difference between patients and control regarding the CIMT , Carotid
plaque ,coronary artery calcifications and Framingham score .
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Table 3 Showed positive strong correlation between age at the time of study and the carotid artery
IMT in patients with RA was observed (r _ 0.522, P _ 0.001). Also, a significant disease duration (r _
0.277, P _ 0.03), total cholesterol (r _0.433, P _ 0.001), and LDL cholesterol (r _ 0.343, P _0.01) was
found. Positive correlation between Framingham risk score carotid artery IMT in patients with RA was
observed . there was significant correlation between carotid IMT and DAS28 score, the laboratory
markers of inflammation assessed at the time of the study, but there weren't significant correlation
between CIMT the corticosteroid dose, Systolic blood pressure, Diastolic blood pressure and
triglycerides

Discussion

Evidence continue to accumulate indicating that patients with RA present an increased risk of CV
mortality and morbidity. The factors involved in the pathogenesis of increased CV disease are complex
and multi-factorial involving complex inflammatory mechanism leading to accelerated and premature
atherosclerosis. [15 ].

In our study we found significant difference between patients and control in ESR ,CRP, Total
cholesterol, Triglycerides .In this we match the result of several studies. Some of these studies have
reported higher TC, and LDL-C/HDL-C ratios in active disease than in the general population
[15,16,17,18]. It has even been suggested that RA and atherosclerosis may share a common
predisposition factor [19,20,21]. CRP is the common denominator for both diseases. CRP, which
increases in active disease, may contribute to atherosclerosis because it stimulates macrophages to
produce tissue factor, a procoagulant that is found in atherosclerotic plaques [22]

We found that the RA patients showed a significantly higher CCA-IMT than the controls . In many
studies (22-27), they found that the RA patients showed a significantly higher CCA-IMT than controls
, our study showed an increased of carotid plaques in the RA patients as compared to controls |,
many studies[27-34] showed an increased prevalence of carotid plaques in the RA patients as
compared to controls.

We found that patients with RA had higher Framingham risk scores compared with control subjects .in
this we agreed with the results of chung and his colleagues [32] who reported that patients with long-
standing RA had higher Framingham risk scores compared with patients with early disease and control
subjects.

CT studies have also confirmed that coronary-artery calcification occurs more frequently in patients
with RA patients than controls. This match the result of Gile and his colleagues [33] who founded that
CAC prevalence was slightly higher in the RA group.

Our study Showed positive strong correlation between age at the time of study and the carotid artery
IMT in patients with RA was observed Also, a significant correlation between disease duration and
carotid artery IMT in patients with RA, Our results are similar to other studies worldwide[33,34,35
JWe could come across study from India. Grover et al[34] reported subclinical atherosclerosis in one-
third of their patients with RA using CIMT. Fifty two of the 57 patients in their cohort were women
with an average age of 41.52 + 7.53 years and an average disease duration of 8.03 + 5.48 years.
Abnormal IMT in their study correlated with age, disease duration. Our results didn't match the results
of Arts and his collaegues[37] who founded that Disease duration does not appear to independently
affect the risk of CVD.

Our study Showed positive strong correlation between carotid artery IMT and (DAS28, CRP level,
ESR) at the time of study and the in patients with RA was observed that can be explained that In RA,
primary site of inflammation is synovial tissue, from which cytokines can be released into systemic
circulation. These circulating cytokines alter function of distant tissues, including adipose, skeletal
muscle, liver, and vascular endothelium, to generate a spectrum of proatherogenic changes that include
insulin resistance, characteristic dyslipidemia, prooxidative effects, and endothelial dysfunction and
damage. Numerous studies report an inverse association between inflammatory markers (CRP or
erythrocyte sedimentation rate [ESR]) and HDL cholesterol or its main protein, apolipoprotein Al [35]
This study has collated evidence to suggest that the systemic inflammatory response in RA is central to
the accelerated atherogenesis so we think that long-term suppression of the systemic inflammatory
response in RA should lessen CHD risk, Our results support the use of carotid US in the assessment of
CV risk in patients with RA. Coronary artery calcification score also useful in assessment of CV risk in
patients with RA.
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Table 1. Demographic, clinical, laboratory findings 0f100 patients with Rheumatoid arthritis
(RA) and 50 matched controls

Patients CONTROL P
(n 100) n0=50
Age 48.8+12.4 458+ 12.1 .16
Men/women 31/69 11/19
Body mass index, kg/m2 25.6£1.9 254+ 2.1 .56
DAS28 score 24+ 0.7 Nil --
CRP level, mg/lite 20.2+ 28.9 0.23+0.34 .00*
ESR, mm/hour 29.3+ 23.5 11.5+12 .04
Total cholesterol 194.7+ 31.5 11.9+ 36.2 .00*
HDL cholesterol 53.8+11.9 51.3+14.8 27
LDL cholesterol 116.8+ 24.7 132.5+33.9 .00*
Triglycerides 190.0+ 50.9 139.4+_87.6 .00*
Smoker 10 (10%) 4 (8%) .92
Presence of extra-articular manifestations 39%) (39 ) .0(00 .00*
HAQ 1.2 +0.3 Nil .00*
Pain ,0-10 visual analog scale 3.3£2.2 .00*
Patient’s global assessment, 0—10 scale 4.4+2.6 .00*
Physician’s global assessment, 0-10 scale 33%22 .00*
Antirheumatic treatment, (%) of patients
87.0)(87
Methotrexate
Other DMARDs 55(55.0)
Prednisolone more than 10 mg/day 40(40,0)
Table 2
Patients Control
Carotid IMT, mm (0.87 £ 0.09 mm 0.58+0.14 mm; 0.00*
Carotid intima-media | 15(15.0) 4(8.0)
thickness >0.90 mm n(%)
Carotid plaques, no. (%) 60(60) 12(24.0) 0.00*
Coronary artery
calicifications
Normal CACS=0 55(55.0) 40(80.0)
CACS=0-100(mild 25(25.0) 6(12.0) 0.00*
CACS=101-400 13(13.0) 3(6.0)
CACS >400 7(7.0) 1(2.0)
Framingham risk 12+ 9 715 0.00*
Mild risk 64(64) Mild risk 43(86)
score % Moderate risk 29(29) | Moderate risk 7
High risk 7(7) @)
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Table 3 . correlation of carotid artery intima media
Thickness with selected variables in 100 patients with rheumatoid arthritis.

R P
Age 0.522 0.00*
Disease duration 0.277 0.03*
DAS28 0.342 0.000*
Systolic blood pressure | 0.031 0.74
Diastolic blood | 0.048 0.74
pressure
ESR 0.318 0.00*
CRP 0.299 0.04*
Total cholesterol 0.433 0.00*
HDL cholesterol -0.044 0.82
LDL cholesterol 0.343 0.01*
Triglycerides 0.057 0.56
prednisone dose 0.030 0.84
Framingham risk score | 0.344 0.00*

Table 4

Correlation between the Coronary Artery Calcification Score (CACS)
and the carotid intima-media thickness (cIMT) in 100 patients with rheumatoid arthritis.

CACS cIMT cIMT >0.90 mm
<0.90 mm nl9 (%)
n (%)(81)
0(55) 50 (61.7) 5 (26.3) .01*
1-100(2 18/25(72.0) 7/25(28.0) .30
>101-400 8/13(61.0) 6/13(39.0) .04*
5/7(71.0) 2/7(29.0) .86
>1(45) 31(38.3) |14 (73.7) .01*

lF'lITAQ'!I ELSAMMAK RADIOLOGY CENTER
R:13

Image (1)

Longitudinal ultrasound scan of
common carotid artery shows
increased intima media thickness
(1.2 mm).
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Image 2

Non enhanced axial CT section
shows calcified plaque at left
anterior descending branch with

calcium score=36.

Image 3

Non enhanced axial CT section
shows calcified plaque at right
coronary artery with calcium
score=25

Also there is bilateral pleural
effusion

Conclusion

Patients with RA have higher Framingham cardiovascular risk scores . our data indicate that RA
patients have an ultrasonic marker of early atherosclerosis. This finding is consistent with an increased
risk for atherosclerosis.The use of coronary-artery calcium scores may add information to the
assessment of cardiovascular risk in patients with RA and may lead to better guidelines for therapeutic
interventions in this patient population.
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