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ABSTRACT

Background: Rheumatoid arthritis (RA) is a systemic inflammatory disease that manifests as joint damage or athletic disability via
sustained inflammation of the synovial membrane, The risk of cardiovascular disease (CVD) is higher in RA patients, This study
aimed at evaluating the association between CVD comorbidities and RA by comparing a pharmacotherapy group with a non—
pharmacotherapy group. Methods: Patient sample data from the Health Insurance Review and Assessment Service (HIRA-NPS—
2016) were used, Inverse probability of treatment weighting (IPTW) using the propensity score was used to minimize the differences
in patient characteristics, Logistic regression analysis was used to evaluate the risk of CVD comorbidities. Results: The analyses
included 1,207,213 patients, of which 33,122 (2,.8%) had RA, The odds ratios (OR) of CVD comorbidities were increased in RA
patients; ischemic heart disease (IHD: OR 1.75; 95% Cl 1.73, 1.77), cerebral infarction (CERI: OR 1.28; 95% Cl 1.26, 1.30), hypertension
(HTN: OR 1.44; 95% Cl 1,43, 1.45), diabetes mellitus (DM: OR 2,04; 95% Cl 2,03, 2.06), and dyslipidemia (DL: OR 3.49; 95% CI 3,47,
3.51). The ORs of IHD, CERI, HTN, and DM in the traditional DMARD and biologic treatment groups were decreased, compared with
those in the non—pharmacotherapy group. Conclusions: Thus, CVD risk was higher in RA patients, considering age, sex, and
socioeconomic status, Appropriate pharmacotherapy could decrease the risk of CVD comorbidities in RA patients,

KEY WORDS: Rheumatoid arthritis, cardiovascular disease, DMARD, biologic agents

el 27 ¢ (rheumatoid arthritis, RAYS 778 ete] 2] AJ7] v]=¢] Aol A% RASEAL A CVD 19 e] ¢ 1.5
EAQ) AT B BEEYOIY 55 FoE Uek A 2 71 SRR Ao® JEikth) Frlels 3R dy A
e 954 Aadsog D dutaoz of 1% Fxe] 41 3 Ade) e v)xo] BEsA BRI S,
&2 uhgditia eIt Sxle] EAo R BRGNS HT T Ago] 95 il T Ak 2B 7L A
e AolA Kok wiskAl Yehde, A Aggle] A H 715 wE 5ol 9 Ao| ddte] the A At H
W 9o} o] © 2 Al ghE iy WisAjols EEHUCEY
Ao w3k Bixje) AAH 54 ol ARSI AAIR o4 FoPHoE Tt SN FelEls By A8

DAY

2

& ASA o ol uhggit”) ge] el Wi A7t AFHAT. Fries wEde]
FrlE)atde BxolMe A8 A3 cardiovascular  A1Zk=el APEA Ao A4S AXSIAYY FelE
disease, CVD)?] $18% F713Ichar Rusglom O six & 2~ #de] Ad3 X57h A87 Aghe] 998
Aol w2 HIEY (biasyS H43} Al AT Yol2 vy Jrke d7s ARYIYHY Liung er alolXE TNF-a

]

*Correspondence to: Kiyon Rhew, College of Pharmacy, Dongduk Women’s University, 60 Hwarang-ro 13-gil, Seongbuk-gu, Seoul 02751,
Republic of Korea

Tel: 82-2-940-4519, Fax: 82-2-940-4159

E-mail: kiyon@dongduk.ac.kr

109



110 / Korean J Clin Pharm, Vol. 29, No. 2, 2019

(tumor necrosis factor-a)) A3 Aol FrlE]2~ B G ] X 57}
ZE kgl el A 18R] @82 wol] HIs| CVD 93o] 74
ks A& Hastgdeh !V 8 X gAlel g AR E, RA
Bx}ol| A hydroxychloroquine X587} ZZ#|2~H|=(total
cholesterol, TC), LDL-Z#]|2:B|=(low-density lipoprotein
cholesterol, LDL-C), HDL-Z#|2=H|E-(high-density lipoprotein
cholesterol, HDL-C), triglyceride (TG) 5ol FA4H o =2 1}
B, G S 9A) ZaAAnh?) B3 o slel=a)
QoM Frlel FAFe] 13} Ad A8AR ArIskaL )
methotrexate A CVD Y& 7ZHAA1FH o, o]= HDL-C
9] AF 71%5S T RS Aoz F3)nk e

J8E22 9 FvlEl2 813](European League Against
Rheumatism, EULAR)?] XEA|FoM= RE 27| Jdd
T2l S A A dghe] s
Aoz vt} = FEXSE HASHS writt 483
Agko] 94E AH7 == Ausla kP ay F
= el A AlfE FriEawdd gatollA A8 Agke]
AA= L Q124 F7lol| A eF 20%2] FrlE] =T @ SAfol| A
ZRe] g dghe] 93S Aagrisial jlon, 535 1
AR 96.6% P&k 2110 A 9ol 27l
a%7psle Aoz Ytk

asEE, Sl FrESSE Y Sl Add Aeke] ¢
o} xR mE A8H A3 FHE Aot J=A
R1E a7t ot £ Aelrde = FrlElsddyd g
7kl CVD 13 HIFrtE=wdd Sk} HlaEAsiaL,
Tt 2= d Ak Yol okeA 8ol WE CVD f8
S HEA ST CVD FH &3 vHlastara) ghot,

Bheta,

|

o
tlo ok
i=)

A7

et $R U hEZ Ho

AT T 18] o] JRIBATE o B4
sjgict. FrlEsUdRe BRI FolEeREs
(M03), 716} Reulel=uadd(Mo), 44 §
(M08.0), %%-2] FrtEl2 B AMAS)E 19 3 151014 T8
we B2 YOlHAT, 9 AHTEE ek e TE

AR W Frohe) 2R AR ol e,

FOE|A 2EE X=H 2]

FutEl2 AAY ] X sAl= A¥ 22l DMARD (traditional
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tDMARDA|I= methotrexate, leflunomide, hydroxychloro-
quine, sulfasalazineS X35} 31, abatacept, adalimumab,
anakinra, baricitinib, certolizumab, etanercept, golimumab,
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Table 1. Characteristics of subjects before and after inverse probability of treatment weighting (IPTW)

Before weighting, N (%)

Characteristics of patients

After weighting, N (%)

non-RA patient RA patient non-RA patient RA patient
Age 46,93 (17.17)° 56.36 (15.72)° 47.2 (17.50)@ 48.3 (96.88)°
o Male 570,198 (47.2) 11,710 (1.0) 581,917 (24.3) 593,744 (24.8)
Female 603,893 (50.0) 21,412 (1.8) 625,337 (26.1) 592,572 (24.8)
Medical 1,136,410 (94.1) 30,839 (2.6) 1,167,267 (48.8) 1,143,107 (47.8)
'Try‘sg’;"”ce Medicaid 36,225 (3.0) 2,174 (0.2) 38,422 (1.6) 41,569 (1.7)
Veterans 1,456 (0.1) 109 (< 0.1) 1,565 (0.1) 1,640 (0.1)
Total 1,174,091 (97.2) 33,122 (2.8) 1,207,254 (50.4) 1,186,316 (49.6)

amean (standard deviation)
RA: rheumatoid arthritis
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H7ketazl P9 5714 CVD fFHE0] =4 Yelsdth A8
A% F oIANATFY FHEEo] nlFrtEdEAe v
1S ) F 3.494)] (95% CI3.47, 3.51) =4 £A= ek &
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Table 2. Risk of cardiovascular comorbidity in rheumatoid arthri-
tis patients

CV comorbidities OR (95% Cl)
IHD 1.75 (1.73, 1.77)
CERI 1.28 (1.26, 1.30)
HTN 1.44 (1.43, 1.45)
DL 3.49 (3.47, 3.51)
DM 2.04 (2.03, 2.06)

CV: cardiovascular, IHD: ischemic heart disease, CERI: cerebral
infarction, HTN: hypertension, DL: dyslipidemia, DM: diabetes mellitus

2=/ A B4 F oF 16.8%) st Frte=wd A &
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AR A7} o RS FoREA] 932 $kxje} v s
&84 A143HOR 0.80, 95% CI 0.76, 0.84), > 7HAMZ(OR
0.70, 95% C1 0.65, 0.76), B (OR 0.76, 95% C1 0.73, 0.78)
o] frH&o] BAHCE Fou|atAl BA ettt 18
tDMARD X| E-3} H]2FEX]| F ol A] ZFo]7} gllom, o)
AAEZFe vkEX g7 HwERnS W o =4 Yehgth
(OR 1.64, 95% CI 1.58, 1.69)(Table 4).
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CVD FH& 4 Zy= AESH AR FektdA 38
23 AABHOR 0.64, 95% CI 0.61, 0.68), =72 (OR 0.79,
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Table 3. Characteristics of RA patients by pharmacotherapy group before and after inverse probability of treatment weighting

(IPTW)
Types of . . Before weighting, N (%) After weighting, N (%)
Characteristics of patients
pharmacotherapy non-pharmacotherapy pharmacotherapy non-pharmacotherapy pharmacotherapy
Age 56.54 (15.97)@ 56.43 (14.24)@ 56.53 (17.49)° 56.56 (35.12)
Sex Male 10,001 (30.8) 1,388 (4.3) 10,478 (17.0) 10,493 (17.0)
Female 17,036 (52.4) 4,091 (12.6) 20,394 (33.0) 20,387 (33.0)
tDMARD Medical 25,121 (77.3) 5,169 (15.9) 30,289 (46.6) 30,283 (46.5)
't';sg’;gnce Medicaid 1,823 (5.6) 298 (0.9) 2121 (3.2) 2,139 (3.3)
Veterans 93 (0.3) 12 (< 0.1) 105 (0.2) 105 (0.2)
Total 27,037 (83.2) 5,479 (16.8) 32,515 (50.0) 32,527 (50.0)
Age 56.54 (15.97)° 43.53 (13.80)° 56.41 (16.11)@ 55.79 (161.0)°
Sex Male 10,001 (36.6) 211 (0.8) 10,212 (18.8) 9539.(17.6)
Female 17,036 (62.4) 62 (0.2) 17,098 (31.4) 17,328 (32.0)
Biologic agent Medical 25,121 (92.0) 252 (0.4) 25,373 (46.8) 25,594 (47.2)
Itr;ZJeronce Medicaid 1,823 (6.7) 19 (< 0.1) 1842 (3.4) 1,204 (2.2)
Veterans 93 (0.3) 2 (< 0.1) 95 (0.2) 69 (0.1)
Total 27,037 (99.0) 273 (1.0) 27,310 (50.4) 26,867 (49.6)

amean (standard deviation)

RA: rheumatoid arthritis, IDMARD: traditional disease-modifying antirheumatic drugs

Table 4. Risk of cardiovascular comorbidity by pharmacother-
apy group (vs non-pharmacotherapy group) in RA patients

phorr::/gs; ’rk?(feropy CV comorbidifies OR (95% CI)

IHD 0.80 (0.76, 0.84)

CERI 0.70 (0.65, 0.76)

{DMARD HTN 099 (0.96, 1.02)
DL 1.64 (1.58, 1.69)

DM 0.76 (0.73, 0.78)

IHD 0.64 (0.61, 0.68)

CERI 0.79 (0.73, 0.86)

Biologic agent HTN 1.09 (1.06, 1.13)
DL 1.42 (137, 1.47)

DM 0.93 (0.90, 0.97)

RA: rheumatoid arthritis, CV: cardiovascular, tDMARD: traditional dis-
ease-modifying antirheumatic drugs, IHD: ischemic heart disease,
CERI: cerebral infarction, HTN: hypertension, DL: dyslipidemia, DM:
diabetes mellitus
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