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Prevalence of coronary atherosclerotic heart disease in patients with rheumatoid arthritis and its influencing
factors: a 10-year cross-sectional study
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[Abstract] Objective To explore the prevalence and influencing factors of coronary atherosclerotic heart disease
(CHD) in rheumatoid arthritis (RA) patients during past 10 years. Methods A total of 5 426 RA patients were selected
from Jan. 1, 2009 to Mar. 20, 2019 in the Tianjin First Central Hospital, and 1 483 osteoarthritis (OA) patients were selected
as controls. Basic information, laboratory indicators, prevalence of CHD and related complications, and drug use of RA
and OA patients were collected and compared. The influencing factors of CHD prevalence in RA patients were analyzed
by logistic regression. Results There was no significant difference in the prevalence of CHD between male and female
RA patients (32.1%, 321/1 000 vs 32.3%, 323/1 000; x*=0.02, P=0.90). The prevalence rates of CHD, hyperlipidemia
and hypertension in RA patients were significantly increased in the past 10 years (' =115.67, 129.41, 193.81, all P<<0.01),
while the prevalence of diabetes mellitus was significantly decreased after 2014 (3°=29.99, P<<0.01). After propensity

score matching of 1 : 1 by age and gender, there was no significant difference in CHD prevalence between the RA and OA
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patients (P=0.74). The levels of erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), interleukin 2 receptor
(IL-2R), interleukin 6 (IL-6), high density lipoprotein-cholesterol (HDL-C), rheumatoid factor (RF), anti-cyclic citrullinated
peptide (ACCP), D-dimer, fibrinogen (FiB) and creatine kinase-myocardial band (CK-MB), and positive rate of anti-keratin
antibody (AKA) were significantly higher in the RA patients than those in the OA patients, while the levels of creatine kinase
(CK) and blood glucose were significantly lower than those in the OA patients (all <<0.05). The levels of ESR, CRP, total
cholesterol, low density lipoprotein-cholesterol (LDL-C), triglyceride, immunoglobulin G-rheumatoid factor (IgG-RF),
ACCEP, FiB, blood glucose and uric acid, and the positive rate of AKA were all significantly higher in the RA patients with
CHD than those in the RA patients without CHD, while the levels of HDL-C, immunoglobulin G (IgG), immunoglobulin M
(IgM) and 25-hydroxyvitamin D were significantly lower than those in the RA patients without CHD (all P<<0.05). Logistic
regression analysis showed that the prevalence of CHD was negatively correlated with the levels of total cholesterol, ACCP,
IgG and 25-hydroxyvitamin D, but positively correlated with the levels of I[gG-RF and uric acid in PA patients (all #<<0.05).

Conclusion In clinical treatment, we should pay more attention to the risk factors of CHD in RA patients so as to select more

targeted and effective RA treatment, reducing the risk of CHD and improving the quality of life of patients.
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Fig1 Prevalence of CHD and related complications in RA patients in different years

RA: Rheumatoid arthritis; CHD: Coronary heart disease; DM: Diabetes mellitus; HLP: Hyperlipidemia; HTN: Hypertension
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Tab1 Comparison of CHD prevalence and laboratory indicators between RA and OA patients
before propensity score matching

Index OA N=1 483 RAN=5426 Statistic P value
CHD 7 (%) 583 (39.3) 1751 (32.3) ¥'=25.82 <0.01
ESR (mme[ 1 h]™"), M (Q,, Ov) 25.00 (13.00, 43.00) 37.00 (23.00, 54.00) Z=-—1640 <0.01
CRP (mgeL™"), M (Q,, Op) 4.13 (1.72, 14.08) 6.78 (2.37,21.10) Z=—17.86 <0.01
IL-2R (UsmL™"), M (Q,, Qv) 545.00 (402.00, 748.00) 704.00 (492.50, 932.50) Z=-—3.11 <0.01
IL-6 (pgemL "), M (O, Op) 3.98 (2.07, 11.17) 10.44 (3.65, 26.64) Z=-—523 <0.01
IL-8 (pgemL "), M (Q,, Op) 20.75 (9.93, 63.93) 26.20 (13.43, 53.50) Z=—0.87 0.39
IL-10 (pgemL "), M (Q,, O) 5.00 (5.00, 5.00) 5.00 (5.00, 5.00) Z=—0.94 0.35
TNF-a (pgemL "), M (Q,, Oy) 11.10 (8.45, 15.10) 14.20 (9.75, 21.33) Z=-—329 <0.01
IL-1B (pgemL "), M (Q,, O,) 5.00 (5.00, 5.00) 5.00 (5.00, 5.00) Z=—0.75 0.46
HDL-C (mmolsL "), M (Q,, Oy) 1.14 (0.94, 1.38) 1.22 (1.00, 1.46) Z=—5.11 <0.01
LDL-C (mmol-L™"), M (Q,, Q) 2.94(2.39,3.59) 2.89(2.31, 3.54) zZ=—1.72 0.09
TC (mmolsL "), M (Q,, Ov) 4.66 (3.98, 5.37) 4.51(3.82,5.30) Z=-—372 <0.01
TG (mmol-L™"), M (0,, Op) 1.29 (0.92, 1.81) 1.08 (0.80, 1.50) Z=—11.13 <0.01
RF (UsmL "), M (Q,, Oy) 20.00 (20.00, 20.00) 85.00 (20.25, 423.00) Z=-—3848 <0.01
ACCP (UsmL™ "), M (Q,, Ov) 7.00 (2.20, 7.00) 250.00 (105.15, 250.00) Z=-—3430 <0.01
AKA positive 1 (%) 2(0.1) 816 (15.0) ¥=281.64  <0.01
IgA (mgeL "), M (Q,, Oy) 2 405.00 (1 740.00, 3 390.00) 2 690.00 (1 880.00, 3 750.00) Z=—6.25 <0.01
IgG (mgeL "), M (Q,, Ov) 12 000.00 (9 940.00, 14 500.00) 12 500.00 (10 100.00, 15 400.00) Z=—4.34  <0.01
IgM (mgeL "), M (Q,, Q) 825.00 (593.00, 1 210.00) 1 040.00 (727.00, 1 520.00) Z=—12.19 <0.01
C3 (mgeL™"), M (0, 0p) 970.00 (830.00, 1 177.50) 976.00 (815.00, 1 160.00) Z=—1.27 0.20
C4 (mgeL™ "), M (O, Op) 222.00 (176.00, 277.00) 206.00 (160.00, 259.00) Z=—6.96  <0.01
D-dimer (ugeL™ "), M (Q,, Op) 575.58 (324.67, 1 187.77) 1176.80 (559.19, 2 531.35) Z=-—16.99 <0.01
Fibrinogen (g*L "), M (O, Oy) 3.28(2.74,4.13) 3.79 (3.21, 4.44) Z=—11.55 <0.01
25-(OH)D (ngemL "), M (Q,, Q1) 12.79 (8.56, 19.48) 13.27 (8.56, 21.60) Z=—1.06 0.29
CK (UsL™", M (O, Ov) 58.20 (39.55, 85.05) 43.20 (29.90, 64.05) Z=—1593 <0.01
CK-MB (ngemL™"), M (Q,, Q) 1.00 (0.60, 1.60) 1.00 (0.70, 1.60) Z=—0.22 0.83
Glucose (mmolsL "), M (Q,, O,) 5.07 (4.60, 5.93) 4.86 (4.40, 5.55) Z=-—8.53 <0.01
Hcy (umoleL "), M (Q,, Ov) 13.30 (10.55, 17.68) 12.70 (10.20, 15.70) Z=—1.78 0.08
Uric acid (umoleL ™ "), M (Q,, Oy) 279.90 (227.50, 349.60) 234.60 (181.60, 295.30) Z=—17.71 <0.01

RA: Rheumatoid arthritis; OA: Osteoarthritis; CHD: Coronary heart disease; ESR: Erythrocyte sedimentation rate; CRP: C-reactive
protein; IL-2R: Interleukin 2 receptor; IL: Interleukin; TNF-o: Tumor necrosis factor a; HDL-C: High density lipoprotein-cholesterol;
LDL-C: Low density lipoprotein-cholesterol; TC: Total cholesterol; TG: Triglyceride; RF: Rheumatoid factor; ACCP: Anti-cyclic
citrullinated peptide; AKA: Anti-keratin antibody; Ig: Immunoglobulin; C: Complement; 25-(OH)D: 25-hydroxyvitamin D; CK: Creatine
kinase; CK-MB: Creatine kinase-myocardial band; Hey: Homocysteine; M (Q,, O,): Median (lower quartile, upper quartile)
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Tab 2 Comparison of CHD prevalence and laboratory indicators between RA and OA patients

after propensity score matching

N=11264
Index OA RA Statistic P value
CHD n (%) 493 (39.0) 485 (38.4) *=0.11 0.74
ESR (mme[1 h]™"), M (O,, O,) 25.00 (14.00, 43.00) 28.00 (17.00, 43.00) 7=-263 <0.01
CRP (mgeL "), M (O, Op) 4.13 (1.72, 14.30) 6.04 (2.24, 16.70) Z=—438 <0.01
IL-2R (UsmL "), M (Q,, Oy) 535.00 (394.00, 765.00) 705.00 (484.00, 907.00) Z=—1.99 0.04
IL-6 (pgemL "), M (Q,, Op) 3.89 (2.07, 11.17) 8.39(2.81,20.12) Z=-—271 <0.01
IL-8 (pgemL "), M (Q,, Q1) 21.60 (10.40, 53.10) 27.20 (16.10, 59.90) Z=—1.60 0.11
IL-10 (pgemL "), M (O,, Q) 5.00 (5.00, 5.00) 5.00 (5.00, 5.00) Z=—0.09 0.93
TNF-a (pgemL "), M (Q,, Oy) 11.30 (8.38, 15.40) 12.70 (9.36, 19.20) Z=—141 0.16
IL-1B (pgemL '), M (Q,, O,) 5.00 (5.00, 5.00) 5.00 (5.00, 5.00) Z=—045 0.65
HDL-C (mmol-L™"), M (Q,, O,) 1.14 (0.94, 1.41) 1.21(0.97, 1.51) Z=—3.11 <0.01
LDL-C (mmol-L "), M (Q,, Oy) 2.94 (2.40, 3.56) 2.91(2.31, 3.61) Z=—091 0.36
TC (mmolsL "), M (Q,, Op) 4.67 (4,5.37) 4.52(3.84,5.42) Z=—1.67 0.09
TG (mmol-L ", M (Q,, Q) 1.27 (0.91, 1.78) 1.24 (0.89, 1.77) Z=—0.78 0.43
RF (UsmL "), M (0O, Ov) 20.00 (20.00, 20.00) 48.35 (20.00, 262.5) Z=-—2872 <0.01
ACCP (UsmL "), M (Q,, Op) 7.00 (2.18, 7.00) 250.00 (57.90, 271.75) Z=-—2501 <0.01
AKA positive 1 (%) 2(0.2) 204 (16.1) ¥=215.67 <0.01
IgA (mgeL "), M (0, O,) 2440.00 (1 755.00, 3 415.00) 2460.00 (1 690.00, 3 512.50)  Z=—0.09 0.93
IgG (mgeL ™), M (0., Oy) 12 000.00 (10 000.00, 14 675.00) 12 000.00 (9 800.00, 14 600.00) Z=—0.43 0.66
IgM (mgeL "), M (O, Op) 844.00 (601.50, 1 240.00) 885.00 (623.00, 1 280.00) Z=—1.54 0.12
C3 (mgeL™ "), M (Q,, Ov) 970.00 (825.00, 1 170.00) 980.00 (823.00, 1 160.00) Z=-—0.16 0.87
C4 (mgeL "), M (Q,, Ov) 221.00 (174.00, 272.30) 219.00 (168.00, 277.00) Z=—0.59 0.55
D-dimer (ugeL "), M (Q,, O,) 586.70 (325.10, 1 196.74) 886.58 (457.75, 1 870.07) Z=—838 <0.01
Fibrinogen (g*L "), M (Q,, Oy) 3.29 (2.75,4.17) 3.54 (2.96, 4.16) Z=-—3.50 <0.01
25-(OH)D (ngemL "), M (Q,, O,) 12.79 (8.78, 19.78) 12.82 (8.75,20.37) Z=—0.48 0.63
CK (UsL™Y), M (Q,, Op) 58.60 (39.70, 86.00) 49.80 (32.98, 75.60) Z=—6.29 <0.01
CK-MB (ng'mL "), M (Q,, O,) 1.00 (0.60, 1.60) 1.20 (0.80, 2.00) Z=—3.85 <0.01
Glucose (mmolsL "), M (Q,, O,) 5.04 (4.59, 5.84) 4.92 (4.45,5.71) Z=-—3.16 <0.01
Hey (umol-L ™", M (Q,, Oy) 13.10 (10.13, 17.53) 13.10(10.20, 18.10) Z=-—0.49 0.63
Uric acid (umoleL "), M (Q,, Q) 276.05 (223.28, 340.63) 275.50 (214.98, 347.38) Z=—0.40 0.69

RA: Rheumatoid arthritis; OA: Osteoarthritis; CHD: Coronary heart disease; ESR: Erythrocyte sedimentation rate; CRP: C-reactive
protein; IL-2R: Interleukin 2 receptor; IL: Interleukin; TNF-o: Tumor necrosis factor a; HDL-C: High density lipoprotein-cholesterol;
LDL-C: Low density lipoprotein-cholesterol; TC: Total cholesterol; TG: Triglyceride; RF: Rheumatoid factor; ACCP: Anti-cyclic
citrullinated peptide; AKA: Anti-keratin antibody; Ig: Immunoglobulin; C: Complement; 25-(OH)D: 25-hydroxyvitamin D; CK: Creatine
kinase; CK-MB: Creatine kinase-myocardial band; Hey: Homocysteine; M (Q,, O,): Median (lower quartile, upper quartile)
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Tab 3 Comparison of laboratory indexes between RA patients with or without CHD
Index Without CHD N=3 675 With CHD N=1 751 Statistic P value
ESR (mme[ 1 h]™"), M (Q,, Ov) 36.00 (22.00, 53.00) 40.00 (25.00, 55.00) Z=-—3.66 <0.01
CRP (mgeL™ "), M (Q,, Ov) 5.94 (2.12, 16.60) 8.78 (3.12,29.88) Z=-—9.16 <0.01
IL-2R (UsmL "), M (Q,, Q) 684.00 (511.25, 900.00) 768.00 (470.00, 988.00) Z=—1.10 0.27
IL-6 (pgemL "), M (O, Q) 9.87(3.87,25.07) 11.00 (3.44, 30.12) Z=—0.86 0.39
IL-8 (pgemL "), M (Q,, O,) 24.75 (13.58, 51.63) 28.00 (13.25, 54.63) Z=—0.46 0.65
IL-10 (pgemL "), M (Q,, Q) 5.00 (5.00, 5.00) 5.00 (5.00, 5.00) Z=—0.76 0.45
TNF-a (pgemL "), M (Q,, O,) 13.20 (9.68, 20.00) 15.65 (9.79, 22.23) Z=—124 022
IL-1B (pgemL '), M (O,, O,) 5.00 (5.00, 5.00) 5.00 (5.00, 5.00) Z=—027 0.79
HDL-C (mmolsL™"), M (Q,, O) 1.24 (1.02, 1.49) 1.19 (0.97, 1.42) Z=-—281 <0.01
LDL-C (mmolsL™"), M (Q,, Q) 2.86 (2.29, 3.46) 2.93 (2.35,3.63) Z=-—2.59 0.01
TC (mmol-L "), M (O, Q) 4.45(3.78,5.24) 4.62(3.94,5.47) Z=-—526 <0.01
TG (mmolsL "), M (0,, O,) 1.02 (0.77, 1.41) 1.20 (0.86, 1.68) Z=—10.18 <0.01
RF (UemL "), M (O,, Ov) 87.40 (20.20, 398.00) 83.55(20.43, 473.75) Z=—1.62 0.10
IgA-RF (UsmL "), M (Q,, Q) 54.00 (12.50, 200.00) 43.85 (11.50, 200.00) Z=—0.41 0.68
IgG-RF (UsmL "), M (Q,, 0) 10.90 (2.50, 48.70) 16.40 (4.20, 68.20) Z=—489 <0.01
ACCP (UemL "), M (Q,, Op) 250.00 (104.43, 250.00) 250.00 (108.40, 326.30) Z=-—3.04 <0.01
AKA positive 7 (%) 454 (12.4) 362 (20.7) ¥=10.53 <0.01
IgA (mgeL™ "), M (O, Ov) 2 670.00 (1 870.00, 3 690.00) 2 745.00 (1 910.00, 3 900.00) Z=—1.87 0.06
IgG (mgeL "), M (0., Op) 12 800.00 (10 400.00, 15 500.00) 12 000.00 (9 630.00, 15 000.00) Z=—6.15 <<0.01
IgM (mgeL "), M (O;, Op) 1 080.00 (759.50, 1 560.00) 979.50 (672.30, 1 410.00) Z=-—595 <0.01
C3 (mgeL™"), M (0, Op) 977.00 (816.00, 1170.00) 974.00 (811.50, 1 140.00) Z=—1.85 0.06
C4 (mgeL "), M (0, O,) 206.00 (159.00, 260.00) 207.00 (162.00, 258.00) Z=—0.23 0.82
25-(OH)D (ngemL "), M (Q,, Q) 14.02 (9.11, 24.22) 12.31(7.88,19.61) Z=-—395 <0.01
D-dimer (pgeL "), M (Q,, Op) 1161.16 (509.67, 2 607.38) 1204.90 (645.94, 2 432.76) Z=—1.5 0.08
Fibrinogen (geL "), M (O, Oy) 3.77 (3.17,4.42) 3.83(3.24,4.49) Z=-—223 0.03
CK (UsL™Y), M (0., Ov) 43.10 (29.95, 63.45) 43.60 (29.80, 65.10) Z=—0.71 0.48
Glucose (mmolsL "), M (Q,, O) 4.81(4.39,5.38) 5.01 (4.43,5.97) Z=-—7.01 <0.01
Uric acid (umoleL™"), M (Q,, Ov) 227.00 (176.10, 285.60) 251.25(195.12,316.98) Z=-—9.06 <0.01

CHD: Coronary heart disease; RA: Rheumatoid arthritis; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein;

IL-2R: Interleukin 2 receptor; IL: Interleukin; TNF-o: Tumor necrosis factor a; HDL-C: High density lipoprotein-cholesterol; LDL-C:

Low density lipoprotein-cholesterol; TC: Total cholesterol; TG: Triglyceride; RF: Rheumatoid factor; IgA-RF: Immunoglobulin

A-rheumatoid factor; IgG-RF: Immunoglobulin G-rheumatoid factor; ACCP: Anti-cyclic citrullinated peptide; AKA: Anti-keratin

antibody; Ig: Immunoglobulin; C: Complement; 25-(OH)D: 25-hydroxyvitamin D; CK: Creatine kinase; M (Q,, O.): Median (lower

quartile, upper quartile)

24 RAEZHAHFCHDHw A & o4 A
WL MR Brm. RE L R O ROE AR TE 44
HWEE, ¥R E R IIT 2 (R
DMARD ., HifzFiiiZ . NSAID ) , K logistic [f]
94397 RA 54 JF CHD By sem R 2, 45 % WoR
RA # % CHD Uk % 5 S [E fE, ACCP, IgG.

25- (OH) D /KPR, 5 1gG-RF, JREEKF-
BIEFX (P#<<0.05) o {HARE AR 26 259
VE R EE A T 20 logistic [B] A5 75U Jf 3/ & Y 24 [H]
#J5, RA B3 CHD B R R H [ K SE W ASAH
X (P=0.057) , HAFESRHCHEAZE, W 4,
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Tab 4 Logistic regression analysis of influencing factors

of CHD in RA patients
Variable B OR (95% CI) P value
Age 0.080 1.083(1.057,1.110) <<0.01
Male 0.456 1.577(0.853,2.918) 0.15
Height 0.003 1.003 (0.978, 1.030) 0.80
Body weight 0.027 1.027 (1.005, 1.050) 0.02
Course of disease 0.007 1.007 (0.985, 1.029) 0.54
DM 0.115 1.122(0.589, 2.138) 0.73
HLP 0.575 1.778 (1.053, 3.000) 0.03
HTN 0.146 1.157 (0.762, 1.758) 0.49
ESR 0.014 1.014 (1.000, 1.029) 0.06
CRP —0.002 0.998 (0.991, 1.005) 0.62
TC* —0.640 0.527 (0.287, 0.970) 0.04
TC —0.605 0.546 (0.293, 1.018) 0.06
HDL-C 0.273 1.314 (0.581, 2.973) 0.51
LDL-C 0.516 1.676 (0.850, 3.304) 0.14
TG 0.239 1.270 (0.845, 1.907) 0.25
IgG-RF 0.003 1.003 (1.001, 1.005) 0.01
ACCP —0.001 0.999 (0.997, 1.000) 0.02
AKA —0.034 0.966 (0.614, 1.520) 0.88
IgG —0.001 0.999 (0.999, 1.000) <<0.01
IeM —0.002 0.998 (0.995, 1.001) 0.16
25-(OH)D —0.015 0.985 (0.973, 0.998) 0.02
Fibrinogen 0.075 1.078 (0.832, 1.397) 0.57
Uric acid 0.005 1.005 (1.002, 1.007) <<0.01
Glucose —0.054 0.948 (0.848, 1.059) 0.34
DMARDs 0.026 1.026 (0.401, 2.622) 0.96
GCs —0.310 0.733 (0.485, 1.109) 0.14
NSAIDs —0.323 0.724 (0.482, 1.089) 0.12

*. Three kinds of drugs were adjusted as classification
variables; ": Three kinds of drugs were adjusted as grade
variables according to the dose. RA: Rheumatoid arthritis;
CHD: Coronary heart disease; DM: Diabetes mellitus; HLP:
Hyperlipidemia; HTN: Hypertension; ESR: Erythrocyte
sedimentation rate; CRP: C-reactive protein; TC: Total
cholesterol; HDL-C: High density lipoprotein-cholesterol;
LDL-C: Low density lipoprotein-cholesterol; TG: Triglyceride;
IgG-RF: Immunoglobulin G-rheumatoid factor; ACCP: Anti-
cyclic citrullinated peptide; AKA: Anti-keratin antibody; Ig:
Immunoglobulin; 25-(OH)D: 25-hydroxyvitamin D; DMARDs:
Disease-modifying anti-rheumatic drugs; GCs: Glucocorticoids;
NSAIDs: Non-steroidal anti-inflammatory drugs; B: Regression
coefficient; OR: Odds ratio; CI: Confidence interval
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