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Identification of Independent Predictive Factors for Atherosclerosis in Rheumatoid
Arthritis: Based on KARRA Cohort Study

Ji Hun Kiml, Jong Wan Kangl, Na Ri Kiml, Gi Bum Bae', Soo-Kon Leez, Churl Hyun Im',
Eon Jeong Naml, Young Mo Kang1

Division of Rheumatology, Department of Internal Medicine, Kyungpook National University School of
Medicine', Daegu, Yonsei University College of Medicine’, Seoul, Korea

Objective. This study sought to investigate independent
predictive factors for subclinical atherosclerosis in Korean
patients with rheumatoid arthritis (RA).

Methods. We used high-resolution B-mode ultrasonogra-
phy to measure the carotid artery intima-media thickness
(IMT) and carotid plaque in 367 patients with RA.
Detailed information on the demographic characteristics,
cardiovascular (CV) risk factors, and RA disease charac-
teristics were collected on all subjects. The relationship of
the carotid artery IMT and carotid plaque to relevant clin-
ical and laboratory variables were examined.

Results. Old age and male sex had the most significant as-
sociation with increased IMT and presence of plaque than
other factors. Erythrocyte sedimentation rate (ESR), C-re-
active protein (CRP), and mKHAQ (Korean version of
modified health assessment questionnaire) were signifi-
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cantly associated with both increased IMT and presence
of plaque after univariate analysis adjusting for age and
sex. A multivariable logistic regression analysis revealed
that ESR and TJC68 were independent factors associated
with the presence of plaque (p<0.001 and p=0.019, re-
spectively). There was a significant linear correlation be-
tween the number of plaques and ESR (p<0.001 and
R*=0.07).

Conclusion. Our results indicated that markers of systemic
inflammation contributed significantly to subclinical athe-
rosclerosis in patients with RA. We emphasize the need for
aggressive control of RA disease activity in patients who
persistently demonstrate highly elevated ESR levels.

Key Words. Rheumatoid arthritis, Atherosclerosis, Cardiovas-
cular disease, Inflammation, Erythrocyte sedimentation rate
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ok 30~40% AEE XA|slo] 71 Fasl glolog

z]
A|Z2]EA A2 (flow mediated dilatation), "My} 74
EZ4 (pulse wave velocity), T35 4 3] 3} (calcium
scoring CT), 2l 735%™ HEZ 57 (intima-media
thickness, IMT)2} 547 3k 74 Gl glem ol &4
e oldste] Frubel=pAded 3hAtel A Aol ]
716 - B o2 T stFe] dxlEo] dog Harsl
Ak (11-17). 2 74| 253 AR o] &3 745 IMT
o S F82 vlad 3 B 27]5HA 9
TN vd S = o Rl -8k} (18,19).
Frobel =] 3AE e ® 3k dFelA e
IMTS} 57373 3k o], &<, s, 2, aelxn
Agk 5o Al A8 QAR okt
Frobel =Rl o] FAEE vbedsl= ESRE CRP 59
AT Ee} AH o3| 7t 9 ARHNAEAE s E I
§Urkar Ky A= thae] Aol & HQl
o} (11-15).
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7] 9l o]3k7| 7}, kAl £&HE A o, Fulel
Adz #3 A3 E =Qdskr] 918 functional class
g 4 7537143 e+ro] F(Korean version of modified
health assessment questionnaire, mKHAQ)& #-2l3}3it). 5
% 3 Agtell i3l sk} oA Aot R a e
Astaict. kel s 24, Subd, g3k, a8 F%
Felty 5%, obd 2ol =5, gl 7]el At W5 %
slo] A 9] Akl Fukf-roll gk &85 Eelsgich
AZ-S £l - E2d < (tender joint count, TIC)68%} %4+
A4 (swollen joint count, SIC)66= ZA4s}IA T disease
activity score(DAS)28 - ESR B! DAS28 - CRPE A4l
t}.

A

r

o o
e

AAAZF 9 A4

719} FFAIE F4%te] AA A G (Body mass index,
BML, kg/m’)E F3lgler, &l F5 & alv (waist/hip ra-
tio)E Tete] HRALES Flsqich k2 AAollA &
d= FAsle] 57 9 o8] "k A ATE
meh(1/3x 5% 7] E gH+2/3x0] 718 h & AlAbstgl o, A
AE EA47](body composition analyzer InBody 720, Bio-
space, Korea) & o] &30 AAWF3} 52 4830t



Aeletol WY EEALEE,

9, 324
= &<+ = (Erythro-
cyte sedimentation rate, ESR), 18|53 C-uh-gtlud (C-reactive
protein, CRP)E A3}l c}. Fule] =979} gCCP (cy-
clic citrullinated peptide) & ZA sl Q&= A4
£ g9lsl7] 98] HOMA-IR (homeostasis model of assess-
ment - insulin resistance) S A48l oHEEE 9 (mmol/L)

xF-8-0) %2 (ulU/mL)/22.5).

e
2=

AAE sl

A5 223
EE ke okekel AeelA st e 253 717
(LOGIQ 7, GE, USA)9] 10-MHz linear probeS A}-8-3}o]
AE B 285E Adegon AT oxE
7] 913l & L3t AR o3l AlE Qdek IMT+= $hA}
o] A& EA A Z9] 1 em F-912] F7F ol A A&
2 2 cm HY 9 AR AE £ Z E o] (IntimascopeTM, Me-
dia Cross, Japam)& 58 418 IMTS] Heigket 20k
se1etol ALGEHYh FABHDS ol ARE] W
22 50% °]4 %< 1.5 mm o F8H A5 5 F /A

Table 1. Demographic variables, cardiovascular risk factors, RA disease characteristics, and carotid ultrasonographic findings in RA

patients*
Variables RA (n=367)
Demographics
Age, years 55.4+12.4
Sex M : F), no (%) 75 (20.4) : 292 (79.6)
Disease duration, month 132.6+£104.3
Cardiovascular risk factors
Hypertension 86 (23.4%)
Diabetes mellitus 25 (6.8%)
Dyslipidemia 42 (11.4%)
History of smoking 79 (21.5%)
Systolic blood pressure, mmHg 128.89+15.65
Diastolic blood pressure, mmHg 78.71£9.64
Mean blood pressure, mmHg 94.66+13.95
Body mass index, kg/m’ 22.80+3.40
Waist-hip ratio 1.01+2.19

Total cholesterol, mg/dL
Triglyceride, mg/dL
HDL, mg/dL
LDL, mg/dL
Fibrinogen, mg/dL
Homocysteine, umol/L
Insulin uIlU/mL
Fasting blood sugar, mg/dL
HOMA-IR

RA disease characteristics
Functional class
mKHAQ
TJIC68
SJC66
DAS28-ESR
Anti-CCP Ab positivity
RF positivity
ESR, mm/hr
CRP, mg/dL

Carotid ultrasonography
Mean value of carotid arterial IMT, mm
Maximal value of carotid arterial IMT, mm
Presence of plaque

182.85+37.16
109.13+53.63
60.42+16.05
110.87+48.66
338.36+90.89
11.24£7.30
5.43£3.67
95.30+18.55
23.48+18.13

1.91£0.46
9.93+8.19
6.47+6.87
3.59+4.35
3.5412.68
308 (83.9%)
314 (85.6%)
24.66+22.26
0.55+1.27

0.80+0.18
0.93+0.23
139 (37.9%)

RA: rheumatoid arthritis, HOMA-IR: homeostasis model of assessment - insulin resistance, mKHAQ: Korean version of modified health
assessment questionnaire, TJC: tender joint count, SJC: swollen joint count, DAS: disease activity score, IMT: intima-media thickness,
Anti-CCP Ab: Anti-cyclic citrullinated peptide antibody, RF: rheumatoid factor.
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2= 247 3147 (85.6%) 2 3089 (83.9%)0| ¢t AT A%
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Table 2. Baseline characteristics of RA patients sorted by highest quartile and other quartiles of mean intima-media thickness

Highest quartile

Other quartiles

+

(n=93) (n=274) p-value* p-value

Demographics

Age, years 65.03+9.39 52.05+11.51 <0.001 -

Sex (male : female) 32:61 (34.4% : 65.6%) 43 : 231 (15.7% : 84.3%) <0.001 -
Cardiovascular risk factors

History of smoking 35 (37.6%) 44 (16.0%) <0.001 NS

Systolic blood pressure, mmHg 135.04£15.35 126.80+15.21 <0.001 <0.001

Mean blood pressure, mmHg 97.25+14.68 93.77£13.60 0.037 0.003

Fibrinogen, mg/dL 366.71+£89.22 328.76+89.59 <0.001 0.001

Homocysteine, umol/L 13.42+7.60 10.49+7.05 0.001 <0.001
RA disease characteristics

mKHAQ 12.71£10.39 9.01£7.09 0.002 0.008

ESR, mm/hr 30.31+23.18 22.75+21.65 0.005 0.001

CRP, mg/dL 0.73+1.30 0.48+1.26 0.096 <0.001

NS=not significant (p>0.05). *Independent t-test was used for comparisons between two groups,

adjusted for age and sex.

TANCOVA (analysis of covariance)

Al
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Table 3. Baseline characteristics of RA patients according to the presence or absence of plaque

i M e p
Demographics
Age, years 62.63+10.47 50.91+11.30 <0.001 -
Sex (male : female) 43 :96 (30.9% : 69.1%) 32 :196 (14.0% : 86.0%) <0.001 -
Cardiovascular risk factors
Hypertension 42 (30.9%) 44 (19.3%) 0.015 NS
History of smoking 46 (33.8%) 33 (14.5%) <0.001 NS
Systolic blood pressure, mmHg 132.92£15.90 126.45+15.01 <0.001 NS
Diastolic blood pressure, mmHg 80.33£9.92 77.74£9.36 0.013 NS
Triglyceride, mg/dL 121.15+55.49 101.90+51.26 0.001 NS
Fibrinogen, mg/dL 364.23+94.50 322.56+85.02 <0.001 0.009
Homocysteine, umol/L 13.21£7.55 10.04£6.89 <0.001 NS
Fasting blood sugar, mg/dL 98.94£26.26 93.11£11.22 0.015 0.030
HOMA-IR 26.36+23.09 27.13+1.45 0.034 NS
RA disease characteristics
Functional class 2.01+0.51 1.85+0.42 0.001 0.026
mKHAQ 12.66+9.93 8.31+6.43 <0.001 0.004
TIC68 7.97+8.37 5.56+5.62 0.003 0.003
SJC66 4.44+5.29 3.08+3.58 0.009 0.007
DAS28-ESR 3.84+1.45 3.09+£1.27 <0.001 0.045
ESR, mm/hr 33.45+26.58 19.37+17.22 <0.001 <0.001
CRP, mg/dL 0.88+1.86 0.35+0.65 0.002 0.007

NS=not significant (p>0.05). *Independent t-test was used for comparisons between two groups, TANCOVA (analysis of covariance)

adjusted for age and sex.
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Table 4. Multivariable logistic regression analysis of factors
associated with plaque in RA patients

OR 95% CI p-value
Age 1.09 1.06~1.11 <0.001
Sex 0.39 0.21~0.74 0.004
TIC68 1.05 1.01~1.09 0.019
ESR 1.02 1.01~1.04 <0.001

OR: odds ratio, CI: confidence interval.
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Figure 1. (A) Correlation between erythrocyte sedimentation rate (ESR) and the number of plaque (p<0.001 and R’=0.07), (B)
Correlation between tender joint count in 68 joints (TJC68) and the number of plaque (p=0.116 and R*=0.01).
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