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The purpose of this study was to evaluate the effects of rheumatoid arthritis (RA) and anti-
rheumatic drugs on atherosclerosis by comparing carotid intima-media thickness (CIMT) as
an indicator for cardiovascular diseases (CVD). This study included 44 female RA patients
who met the 2010 ACR/EULAR criteria and age-matched 22 healthy females. CIMT was
measured on both carotid arteries using a B-mode ultrasound scan. The mean value of
both sides was taken as the CIMT of the subject. The CIMT was evaluated according to the
use of drugs, disease activity and CVD risk factors in RA patients as a case-control study.
Higher CIMT was observed in RA patients as compared with healthy subjects

(0.705 + 0.198 mm, 0.611 + 0.093 mm, respectively, P < 0.05). With adjustment for the
CVD risk factors, disease activity and the use of anti-rheumatic drugs, methotrexate (MTX)
only showed a favorable effect on CIMT in RA. A significantly lower CIMT was observed in
RA with MTX as compared with RA without MTX (0.644 + 0.136 mm, 0.767 + 0.233 mm,
respectively, P < 0.05). The effects were correlated with MTX dosage (3 = -0.029,

P < 0.01). The use of MTX should be considered in high priority not only to control arthritis
but also to reduce the RA-related CVD risk to mortality.
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INTRODUCTION

Rheumatoid arthritis (RA) is a systemic inflammatory disease
of unknown cause. RA patients have higher all-cause mortality
compared to general population of the same age and gender
without RA. The most common cause of death is due to accel-
erated atherosclerosis, especially coronary artery disease; the
incidence of myocardial infarction is 30%-60% higher (1), and
its onset is approximately 10 yr earlier in RA (2,3). The age- and
sex-adjusted mortality rate from cardiovascular disease (CVD)
in RA patients is 50%-100% higher than that in the general pop-
ulation (4). Increased prevalence of diabetes, hypertension, hy-
percholesterolemia, and metabolic syndrome in RA can explain
the higher mortality, however, RA itself is also responsible for
the excess of cardiovascular morbidity and mortality (5). The
traditional atherosclerotic risk factors alone cannot explain the
accelerated atherosclerosis in RA patients. Some studies have
reported that chronic inflammation might play a major role in
accelerated atherosclerosis (6). Inflammation can cause not
only abnormal lipid metabolism, but also transformation of fat-
ty streak to unstable plaque. In addition, there is growing evi-
dence that atherosclerosis is an inflammatory disease (7).
Regarding the CVD risk, Framingham risk score (FRS), the
10-yr risk of CVD in age between 20 and 79, can be used - scor-
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ing age, smoking history, systolic blood pressure, total choles-
terol, high density lipoprotein, and fasting glucose according to
sex (8). Atherosclerosis is a chronic disease that remains as-
ymptomatic for decades, and complicates CVD such as stroke
or heart attack. Flow mediated dilation (FMD), pulse wave ve-
locity (PWV), augmentation index (AIx), central blood pressure,
and carotid intima media thickness (CIMT) are available as
non-invasive measurements for evaluation of atherosclerosis
(9). CIMT is one of the most widely used non-invasive tests of
atherosclerosis, and employed by clinicians and clinical inves-
tigators to assess the risk of cardiovascular disease. The carotid
artery is a good candidate for study using high-resolution ultra-
sound devices because it is located superficially, relatively sta-
tionary, and runs parallel to the surface of the neck at least to
the level of the carotid bifurcation. In 1986, Pignoli et al. report-
ed CIMT as a non-invasive method for measurement of athero-
sclerosis (10), and a strong predictor of future vascular events.
In asymptomatic persons older than 45 yr, CIMT measurement
can add incremental information to the traditional risk factor
assessment for primary prevention. Furthermore, increases in
CIMT were directly associated with the risk of stroke and coro-
nary artery diseases such as acute myocardial infarction (AMI)
in older adults (11).

Regarding increased prevalence of coronary artery disease
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and high CVD mortality rate, chronic systemic inflammation
and enhanced instability of atherosclerotic plaques are suggest-
ed as other factors in RA in addition to the traditional CVD risk
factors (12). RA patients treated with disease-modifying anti-
rheumatic drugs (DMARDs) showed a reduced risk for CVD
compared to those without DMARDs (13). Suissa et al. reported
on a case control study that RA patients with any DMARDs show-
ed decreased prevalence of AMI (14). The purpose of this study
was to evaluate the effects of RA and anti-rheumatic drugs on
atherosclerosis by comparing CIMT as an indicator of the risk
of CVD in RA patients.

MATERIALS AND METHODS

Procurement of subjects

This study was designed as a case-control study. With informed
consent, age-, sex-matched control subjects and RA patients
were recruited evenly according to age group. Of patients diag-
nosed as RA at the Yeungnam University Hospital, a total of 44
female patients from each age group were included in this study
(5 RA patients aged < 40 yr; 17 of 41-50 yr; 15 of 51-60 yr; 7 of
> 61 yr). All the patients met the 2010 ACR/EULAR criteria for
RA (15). Of persons who consented to routine medical exami-
nations and CIMT measurement at the Yeungnam University
Hospital Health Promotion Center, 22 age-matched healthy fe-
males (2 aged < 40yr; 10 of 41-50 yr; 8 of 51-60 yr; 2 of > 61 yr)
without abnormal laboratory findings or past medical history
were enrolled as control subjects. Those with a body mass in-
dex (BMI) > 25 kg/m? hypertension, history of smoking, car-
diovascular diseases; coronary artery disease, heart failure, sym-
ptomatic carotid artery disease (CAD), peripheral artery dis-
ease, abdominal aortic aneurysm, diabetes, malignancy, active
infection, other metabolic disorders, and currently taking lipid
lowing drugs were excluded from this study.

Evaluation of subjects and measurement of CIMT

Blood pressure was measured twice using an electrical sphyg-
momanometer. BMI was determined as the individual’s body
mass in kilogram divided by the square of their height in meter.
Persons with normal blood pressure in the range from 120 over
80 (120/80 mmHg) to 140 over 90 (140/90 mmHg), and BMI
within normal ranges (18.5 kg/m* < BMI < 25 kg/m? respec-
tively) were included in this study. Serum C-reactive protein
(CRP), erythrocyte sedimentation rate (ESR), white blood cell,
platelet counts, hemoglobin, total cholesterol, high dense lipo-
protein (HDL), triglyceride (TG), and low density lipoprotein
(LDL) levels were tested. CIMT was measured on both carotid
arteries using a B-mode ultrasound (Medison, Korea™ EKO7,
12 MHz linear transducer, Samsung Medison Co., Seoul, Korea).
Images were obtained on the views parallel to the common ca-
rotid artery from the claviculo-sternal junction to the carotid bi-
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furcation. Double echo pattern representing the combined width
of the intima-media complex could be readily and reproducibly
visualized in all subjects. At three different points on each side
where a double-line pattern is observed without plaque, CIMTs
were measured, and the mean value of both sides was taken as
the CIMT of the subject.

Assessment of RA disease activity

For assessment of RA activity, disease activity score 28 (DAS 28)
was determined. A rheumatologist evaluated 28 joints for swell-
ing and tenderness in RA patients. The 28 joints examined were,
both metacarpo-phalangeal joints, both second to fifth proximal
interphalangeal joints, both first interphalangeal joints, both el-
bow, both shoulder and both knee joints. With the counts of
tender and swollen joints, ESR and the patient’s subjective as-
sessment (SA) score, DAS 28 was calculated using the following
numeric formula.

DAS28 = 0.56 x+vTEN28 + 0.28 x+/SW28 + 0.70 x In(ESR) + 0.014
x SA,

TEN28, tender joint counts 28;

SW28, swollen joint counts;

ESR, erythrocyte sedimentation rate (mm/hr);

SA, subjective assessment of disease activity during the preced-
ing 7 days on a scale between 0 and 100

In RA patients, the uses of steroids, non-steroidal anti-inflam-
matory drugs (NSAIDs), and DMARDs were assessed as well as
the traditional CVD risk factors. Accumulated dose of steroids
was calculated equivalently to that of prednisolone. Hydroxy-
chloroquine (HCQ), leflunomide (LFM), and MTX were includ-
ed as DMARDs, and CIMT was evaluated in RA patients accord-
ing to the CVD risk factors, disease activity and the use of anti-
rheumatic drugs.

Statistical analysis

Statistical analysis was performed using SPSS version 18. Paired
t-test, Student #-test, two-way ANOVA for parametric analysis
and Wilcoxon singled rank test, Mann-Whitney test, Wilcoxon
signed rank test, Spearman’s rank correlation test and Friedman
test were used for non-parametric analysis. Analysis of correla-
tion between the determinants was performed using Spearman’s
rho test and adjusted using multivariate regression tests. Distri-
bution of all parameters was checked by Kolmogorov-Smirnov
test. The values were statistically significant with a confidence
interval of 95% and a P value < 0.05.

Ethics statement

The study protocol was approved by institutional review board
of the Yeungnam University Hospital (IRB No. YUH-2014-01-
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518). This study was conducted according to the code of ethics
of the World Medical Association (Declaration of Helsinki).

RESULTS

As the CVD risk factors, age, the levels of BMI and cholesterol
showed no difference between healthy control subjects and RA
patients. However, CIMT in RA patients was significantly thick-
er than that of healthy control subjects (0.705 + 0.198 mm, 0.611
+0.093 mm, respectively, P < 0.05). Significantly higher levels
of ESR and serum CRP were observed in RA patients compared
to those in healthy control subjects (26.93 + 23.46 mm/hr, 16.14

Table 1. Comparison of the CVD risk factors between RA and healthy control

+ 8.18 mm/hr, respectively, for ESR, P < 0.01; 0.71 + 2.09 mg/dL,
0.05 + 0.05 mg/dL, respectively, for CRP, P < 0.05) (Table 1).
With adjustment for the conventional CVD risk factors, the
effects of RA and anti-rheumatic drugs on atherosclerosis were
analyzed by comparison of CIMT between RA patients and heal-
thy control subjects. Adequate control of inflammation and dis-
ease activity is the target of treatment in RA. Glucocorticoids
(GC), NSAIDs and DMARD:s are used to attain low disease ac-
tivity or remission. The accumulated dose of GC was calculated
as the sum of the equivalent dose of prednisolone. Blood total
cholesterol, TG, HDL-, LDL-cholesterol levels, disease duration,
BMI, DAS 28 and CIMT did not differ significantly between the

Healthy control (n = 22) RA (n = 44)

Parameters

Mean Median (IQR) Mean Median (IQR)
CIMT (mm) 0.611 £ 0.093 0.635 (0.555-0.654) 0.705 + 0.198 0.759 (0.550-0.830)*
Age (yr) 57.95 + 6.87 59 (53-63) 59.98 + 9.34 60.5 (53.25-66.75)
BMI (kg/m?) 23.00 £ 2.03 23.25 (21.51-24.26) 22.38 +3.18 21.91 (20.35-23.32)
ESR (mm/hr) 16.14 £ 8.18 13.00 (9.75-21.25) 26.93 + 23.46 18.50 (12-37.5)
CRP (mg/dL) 0.05 £ 0.05 0.032 (0.021-0.075) 0.71 £ 2.09 0.083 (0.043-0.672)"
T-Chol (mg/dL) 197.36 £+ 33.80 196.00 (171.00-222.00) 195.95 £ 36.73 192.00 (165-223)
TG (mg/dL) 124.32 £ 72.06 92.00 (74.25-157.00) 131.20 £ 63.10 126.00 (83-152)
HDL (mg/dL) 59.41 + 16.36 57.90 (43.50-75.13) 65.21 + 17.93 60.75 (51.7-77.1)
LDL (mg/dL) 113.45 £ 28.70 117.65 (92.75-125.08) 104.51 £+ 28.08 102.85 (84.63-120.28)

Values show as Mean + SD and Median[Interquartile range], *P < 0.05, TP < 0.01. CVD, cardiovascular disease; RA, rheumatoid arthritis; CIMT, carotid intima media thick-
ness; T-Chol, total cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low density lipoprotein; BMI, body mass index.

Table 2. Comparison of GVD risk factors according to the use of glucocorticoid and NSAID in RA

PD NSAID
Risk factors
+ B - ar B _
No./total (%) 36/44 (77.8) 8/44 (22.2) 34/44 (77.3) 10/44 (22.7)
CIMT (mm) 0.718 £ 0.212 0.076 0.648 £+ 0.110 0.699 + 0.180 -0.014 0.726 + 0.261
0.663 [0.298] 0.636 [0.158] 0.663 [0.288] 0.643 [0.168]
Age (yr) 61.08 + 8.48 55.00 £ 11.90 58.38 + 7.53 62.00 + 14.25
61.5[14] 56.5[18] 59.00 [11] 68.50 [23]
BMI (kg/m?) 22,27 £ 3.04 22.88 + 3.96 23.02 £ 3.24 20.23 £ 1.84
21.85 [2.98] 22.46 [4.16] 22.13[2.97] 19.30 [2.80]"
RA Duration (yr) 751 £4.21 6.40 £ 5.90 7.30 £ 4.34 7.36 £5.29
9.46 [8.62] 5.54[7.23] 9.21[8.98] 8.04 [7.00]
DAS 28 3.46 £ 1.11 3.37 £0.79 3.49 £1.05 3.27 £1.11
3.29 [1.89] 3.14[1.23] 3.51 [1.71] 2.97 [1.89]
ESR (mm/hr) 28.39 + 25.04 20.38 + 13.64 27.24 + 25.18 25.90 + 17.39
18.50 [30] 17.50 [11] 19.00 [26] 18.00 [31]
CRP (mg/dL) 0.82 £ 2.30 0.23 £+ 0.42 0.80 £ 2.37 0.38 £ 0.49
0.116 [0.654] 0.037 [0.335] 0.101 [0.458] 0.037 [0.890]
T-Chol (mg/dL) 198.89 + 36.01 182.75 + 39.53 198.76 + 38.04 186.40 + 31.79
193.5 [56] 178.5 [55] 193.5 [55] 180 [49]
TG (mg/dL) 131.36 £ 60.30 130.50 £ 79.24 133.65 + 65.95 122.90 £ 54.57
128.50 [60] 102 [164] 132.5 [74] 110.5 [64]
HDL (mg/dL) 64.90 + 16.83 66.58 + 23.58 64.49 + 18.33 67.64 +£17.19
60.50 [24] 62.60 [33] 60.25 [84] 65.35 [25]
LDL (mg/dL) 107.71 £ 27.62 90.08 £ 27.16 107.54 £ 28.01 9418 £+ 27.14
105.30 [30] 87.25 [31] 105.3 [32] 94.50 [36]

Values show as Mean + SD and Median [Interquartile range]. *P < 0.05, TP < 0.01. CVD, cardiovascular disease; RA, rheumatoid arthritis; NSAID, non-steroidal anti-inflam-
matory drugs; CIMT, carotid intima media thickness; T-Chol, total cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low density lipoprotein; BMI, body mass index;

PD, prednisolone.
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subgroups according to the use of GC. Age and ESR level were
higher in RA patients treated with GC, as compared to those in
RA patients without GC (61.08 + 8.48 yr, 55.0 + 11.90 yr for age,
respectively, P < 0.05; 28.39 + 25.04 mm/hr, 20.38 + 13.64 mm/
hr for ESR, respectively, P < 0.01). Blood total cholesterol, TG,
HDL-, LDL-cholesterol levels, disease duration, DAS 28 and CI-
MT were not different between the subgroups by the use of NS-
AlDs. Higher BMI was observed in RA subgroups with NSAIDs
than in RA without NSAIDs (23.02 + 3.24, 20.23 + 1.84, P < 0.05,
respectively) (Table 2).

The most commonly used DMARDs in RA patients were MTX,
LFM, HCQ, and sulfasalazine (SSZ). The DMARDs were used
either singly or in combination (Table 3). In a dummy-variable
regression analysis, among the DMARDEs, a decrease of CIMT
was observed only in RA patients using MTX (P < 0.01). The GC
dose, DAS28, and disease duration did not differ between the
age-, sex-matched RA subgroups with or without MTX. CIMT
in RA without MTX was thicker than that with MTX (0.767 +
0.233 mm, 0.644 + 0.136 mm, respectively, P < 0.05) even with
significantly lower levels of total cholesterol, LDL cholesterol,
HDL cholesterol, and BMI. CIMT in RA showed no difference
according to the use of LFM. However, higher ESR, BMI, GC
dose, and LDL cholesterol level were observed in RA patients
with LFM than in those without LFM. No difference in CIMT
was observed in RA according to the use of HCQ either, even
with significantly lower total cholesterol and LDL cholesterol
levels in RA with HCQ. CIMT of RA patients and RA patients
without MTX was thicker than that of healthy control subjects.
However, in RA patients treated with MTX, CIMT did not differ
from that of healthy control subjects. In contrast to MTX, the
use of LFM or HCQ yielded no effect on CIMT in RA patients.
The current study showed that among the DMARDs, MTX may
exert favorable effects on CIMT independently to the disease
activity of RA (Table 4).

Additionally, in analyses of CIMT according to the clinical
factors and the use of DMARDs in RA, a correlation between
CIMT and age was observed in RA without MTX (r = 0.338, P <
0.05), but not in RA with MTX (Table 5). In a multivariate regres-

Table 3. The use of DMARDs in RA patients

With MTX Without MTX
Medication(s) No. Medication(s) No.
MTX 2 LF 1
MTX+LF 11 HCQ 14
MTX+HCQ 5 SSZ 2
MTX+SSZ 0 LF+HCQ 2
MTX+LF+HCQ 3 L+HCQ+SSZ 1
MTX+LF+SSZ 0 HCQ+SSZ 2
MTX+HCQ+SSZ 1 LF+SSz 0
Total 22 Total 22

DMARDs, disease modifying anti-rheumatic drugs; MTX, methotrexate; LF, lefluno-
mide; HCQ, hydroxychloroquine; SSZ, sulfasalazine.
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sion analysis among the drugs, the use of MTX showed signifi-
cant correlation with CIMT (B = -0.177, P < 0.05). When adjust-
ed for the conventional CVD risk factors, age, disease duration,
DAS28, total GC dose, ESR and CRP levels, the maintenance
dose of MTX in RA patients showed significant negative corre-
lation with CIMT. For each 1 mg increase in MTX dose, there
was a 0.029 mm decrease in CIMT (P < 0.01) (Table 6).

DISCUSSION

In RA patients, thicker CIMT and more frequent plaques of the
carotid artery are observed (16); and the findings are correlated
with the degree of articular damage (17). Coronary artery ath-
erosclerosis detected as calcification was more severe and more
prevalent in patients with established RA than in patients with
early disease and control subjects (18,19). Ten-year cardiovas-
cular mortality could be predicted in the group of patients with
rheumatoid factor (RF)-positive inflammatory arthritis once
the baseline CRP was elevated (20). The current study showed a
higher CIMT in RA patients as compared to healthy subjects of
the same age, sex, BMI, and cholesterol levels without history
of smoking or hypertension.

Steroids can be associated with atherosclerosis, which can
damage the vessel wall, and then increase the cardiovascular
disease morbidity (21,22). Blood pressure can be elevated. And
disturbance of glucose and lipid metabolism, hypercoagulabili-
ty, platelet activation and endothelial cell damage can occur in
subjects taking steroids. Davis et al. reported that RF-positive RA
patients were at increased risk of CV events, particularly with
higher cumulative exposure, higher average daily dosage (> 7.5
mg/day), and recent use of GC (23). Wei et al. reported that pa-
tients with DMARDs and high dose steroid had higher risk of
CVD in inflammatory arthritis (24). In addition to the steroids,
excessive risk of CVD has been reported for some NSAIDs (25,
26). Lindhardsen et al. reported an association of NSAID expo-
sure with a 22% increase in risk of cardiovascular events among
RA patients; and this was significantly lower than the NSAID-
associated risk increase (51%) observed in control subjects (27).
On the contrary, a small beneficial effect of NSAIDs on the risk
of cardiovascular mortality was also reported in a cohort of in-
flammatory polyarthritis patients (25). In this study, the use and
accumulated dose of GC and NSAIDs had no effect on CIMT in
RA. The effects of GC and NSAIDs on CIMT of RA in the current
study may be a consequence of shared inflammatory mecha-
nisms between RA and atherosclerosis.

Suissa et al. reported an association of the use of DMARDs
with a decreased rate of myocardial infarction (14). However,
Solomon et al. reported a higher risk for CV events in patients
who had received cyclosporine, azathioprine, or LEM (22). Use
of MTX in RA patients showed an association with a reduced
risk of CV events compared to RA patients without MTX (28).

http://dx.doi.org/10.3346/jkms.2015.30.11.1589



JKMS

Kim H-J, et al. « Methotrexate on CIMT in RA

-Of|BL1} "9 | :|0481S8|0U (B3] ‘0UD- ‘SSBUBOIL BIPBLI BWIUI PHOJED ‘I|AD 'S

'9U0j0SIUpald ‘ad ‘xapur ssew Apog ‘|AIg ‘uigioidodi Aususp mo 1aT ‘utejoidodr Aususp ybiy “1aH ‘epue

LYY PIOJBLINaYY VY {8Seasip Jejnasenlpie) ‘aAD “(d JO 8Sop [0k (100 >d, 'S0°0 > d. ‘[86UB a|ienbislul] UBIPSI PUB 0S F US| SB MOUS SaN[ep

Wleel sgLek [z2l 56 [elso0t l9gl se'201 el 5976 [Bel g8 Ll
92'92 F 6572} 6222 F £0°€6 12’2 F 89'86 08'€E F 26°CH) 1G22 F ¥.v6 vL0E F LCYLL (p/Bw) 17
(221 6'99 [e2l 65 [92] 52'09 [s2l se'29 g2l 629 [ozl 5179
GO'9L F L1°0L 098l F ££29 89'/L F 1€'€9 89/ F G6'/9 V9Ll F €169 /891 F 890/ (1p/Bw) 1aH
[og] ge loglgoLL los] g8zl [eg] 6’801 [og] 90k [ooH g ovtk
6£°CS F €1°/2) 6269 F ¥S'€Cl 9029 F 29'9¢L 95'69 F 6£'€2) 018y F G0'Iel 667, F 9 Iyl (p/Bw) 91
Jsslgie levl G221 [17] G981 [08] €02 Wsel vz1 l6alszele
1/'GE F 61°022 06'62 F 11281 60'IE F 1€'681 7.2y F 95°G0¢ 91'62 F 89'8/1 88'GE F €¢€le (1p/BW) 104y9-1
[£9G°0] €800 167901 960°0 [0€°0]1 8500 [Zv9°0] 1210 [¥98°0] 1600 [2G7°01 €80°0
9L F 260 672 F 8.0 092 F 6.0 GO'L F 650 18C F /60 96'0 F 670 (Ip/BW) dgo
[z2l 682 [0zl ¥1 v Gl lev] € [l gl lzelsze
/6'GL F 8808 06'92 F 96'%¢ e7'€2 F 80'12 9¢'12 F 6€'GE 1§12 F 1292 €L'6L F 6522 (1y/wuw) Ys3
[6'198'6]162'8/2'6 [1'85e'8] G'29¥'G .[8'€90'8] 081'G [e'9e/'11]16/°€62'6 [e'901'81 619y [6'996'21 €126/
1'€09'9 F 0CI'8 €106'9 F §'G79'9 €'G68'S F 1'02€'S 9'16Y'L F €0EL0L L'0GL'L F 28519 2’2629 F 92168 +(6w) ad
e 1l9se [L1el o€ by ire [76'1182°¢ [0 20€ eriize
G8'0 F L€ AN A ¥6'0 F 02°€ vLLF6LE G0k F €€ 0L F 1G€ 8¢ Sva
[pv'2162 0k [Lel ey [96°/]18¢'8 [ez6l 082 (158l 8e'8 o8/ 128
187 F /58 vy F 659 19y F 0L oy F6L9 10'S F 90°2 G0v F 952 (44) uorrenp vy
[eleree [60°€] L' 12 [egel i 1e i6elviee Jdseeleie [ezel geee
G/t F €9°€C 192 F€L'le 99¢ Felle 89°¢ F GE'€T G6'LF LLIe 2/ F 09'€C (ew/B%) INg
[e1]ggg [Glg 19 [ellos 19 [e1] 05%G 91129 [ellgeg
82'8 F 69'/G 6.6 F 6219 €66 F €2'19 106 F 2185 vr0L F 0519 G0'8 F Gi'8S (uf) 8By
[e62°0] 8250 [1€2°0] 1890 [0G1°0l 279'0 [zve 0l 220 L9201 0290 [961°01 G29'0
7810 F #7590 G600 €020 F G€20 6610 F 890 810 9610 F #7720 €620 F 2920 ALNTF 9eL'0 F #1790 (ww) 1A
(7'9€) ¥/91 (9'€9) v¥/82 (1'69) ¥7/92 (6'07) ¥/81 (09) vv/ee (09) vv/ee (%) [e30}/°ON
- d + - d + - d +
S10]0B) YSIY
2UINbo10|YIAX0IPAH apiwoun|ja EIENONEN

w4 Ul pasn sy 8yl 0} BUIpJ0dde SI0j0B) YSU GAD 8U Jo uosLiedwo?) “p 8|qer

1593

http://jkms.org

http://dx.doi.org/10.3346/jkms.2015.30.11.1589



JKMS

Kim H-J, et al. = Methotrexate on CIMT in RA

Table 5. Correlations between the CVD risk factors and CIMT according to the DMARDs
used in RA

Table 6. Multiple regression between CIMT and medications adjusted by other CVD
risk factors

rvalue by CIMT B value by CIMT
Risk factors
Risk factors Methotrexate Leflunomide Hydroxychloroquine RA with MTX RA without MTX
+* = 4 = 3 = Age (y) 0.312 0.144
Age () 0415 0.427*  0501* 0415" 0170  0.735' BMI (kg/m?) 0.070 -0.150
BMI (kg/m?) 0184 -0.181  -0.464 -0.019  -0.090 -0.046 RA Duration (yr) 0.260 -0.054
RADuration () 0250 0407 0179 0001 0342  0.022 DAS 28 0.027 -0.046
DAS 28 0059 0428 04106 -0.111 0145  0.085 PD (mg)* 0174 0.151
PD (mg) 0169 0295 008 0047 0339 0035 ESR (mmvhr) 0.077 -0.056
ESR(mm/mn  -0.136 0228 0041 -0.064 0189 -0.202 CRP (mg/dL) -0.029 -0.165
CRP (mg/d) 0248 0508 0242 -0.029  0463* 0.197 T-Chol (mg/dL) -0.173 0.888
T-Chol (mg/dL) -0.442* -0175  -0.614! -0.293  -0.307 -0.462 TG (mg/dL) -0.097 1.276
TG (mg/d)  -0.187 -0080  -0.135 -0.058  -0.228  0.012 HDL (mg/dL) -0.217 0431
HDL (mg/dl)  -0.5427 -0.5587  -0.669" -0.445T -0.465* -0.750" LDL (mg/dL) -0.018 0.087
DL (mg/d)  -0.197 -0.0688  -0423 -0020 -0.141 -0.159 HDL (mg/dL) -0.217 -0.007"
MTX dosage (mg) -0.029¢ NA

r, correlation coefficient. *P < 0.05; 'P < 0.01; *otal dose of PD. CVD, cardiovascu-
lar disease; RA, rheumatoid arthritis; CIMT, carotid intima media thickness; T-Chol,
total cholesterol; TG, triglyceride; HDL, high density lipoprotein; LDL, low density lipo-
protein; BMI, body mass index; PD, prednisolone; DMARDs, disease modifying anti-
rheumatic drugs.

Some studies suggested possible mechanisms of MTX on athe-
roprotection by modulating AMP-activated protein kinase - cy-
clic AMP response element-binding protein (AMPK-CREB) path-
way in intramural MTX therapy to prevent neointimal thicken-
ing following angioplasty (29), and in chronic systemic inflam-
mation of murine model (30). Reiss et al. reported an athero-
protective effect on MTX on a cell model. MTX promotes re-
verse cholesterol transport via activation of adenosine A2A re-
ceptor, and limits foam cell formation in THP-1 macrophages
(31). In one report, atherogenic lipid profiles of RA patients im-
proved after specific therapy for arthritis (32). However, no rela-
tionship of mortality was observed with the use of SSZ, HCQ,
penicillamine, and intramuscular gold.

The current study evaluated the effects of DMARDs on ath-
erosclerosis in RA patients. A favorable effect of MTX on CIMT
was observed. As adjusted for the conventional risk factors and
clinical factors, the use and the maintenance dose of MTX had
atheroprotective effect on CIMT that was not consistent with
LEM, HCQ or SSZ in RA. The mechanisms for this possible ben-
efit may be that MTX can reduce the disease activity and sys-
temic inflammation and progression of atherosclerosis. How-
ever, the use of DMARDs for RA with an efficacy similar to that
of MTX was not associated with decreased CVD mortality (33).
In this study, even with the same age, disease activity and infla-
mmation levels lower CIMT was observed only in the patients
using MTX. Therefore, it is suggestive that MTX may have direct
protective effects to atherosclerosis in addition to the anti-in-
flammatory effects.

This study has some limitations as a case-control study in a
small numbered population. Exclusion of participants with CAD
or aneurysm to avoid influences of treatments, dividing RA pa-
tients into drug related small groups and manual measurement
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B, regression coefficient. *P < 0.05; TP < 0.01; *otal dose of PD. CVD, cardiovascu-
lar disease; RA, rheumatoid arthritis; CIMT, carotid intima media thickness; TG, tri-
glyceride; HDL, high density lipoprotein; MTX, methotrexate.

of CIMT are the main limitations. A large numbered, random-
ized-controlled, prospective study measuring CIMT by a soft-
ware is required.

Early diagnosis and treatment of RA have been emphasized
to prevent radiologic progression of joints. However, in this study,
the authors verified an athero-protective effect of MTX on CIMT
in addition to the effect on arthritis. Measurement of CIMT for
atherosclerosis may be important not only to clarify the CVD
risk but also to evaluate the effectiveness of treatment in RA.
And, the use of MTX should be considered in high priority not
only to control arthritis but also to suppress atherosclerosis and
RA-related CVD risk to mortality.
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