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[ Abstract ] Objective To explore the predictive value of monocyte count to high-density lipoprotein-cholesterol
ratio (MHR) for new atrial high-rate episodes (AHRESs) in patients with bradycardiac arrhythmia after dual-chamber
pacemaker implantation. Methods The data of patients implanted with dual-chamber pacemaker in the First Hospital
of Hebei Medical University from Jun. 2013 to Jun. 2018 were retrospectively analyzed. According to the inclusion and
exclusion criteria, 140 patients were finally included. The patients were followed up for 12 months, and then divided into
AHREs group and non-AHREs group according to whether AHREs occurred during the follow-up period. The general
characteristics and the laboratory indexes were compared between the two groups. Furthermore, all patients were divided into
MHR <<3.26 group, MHR 3.26-5.00 group and MHR >5.00 group. Cox proportional hazards regression analysis was used to
analyze the risk of AHREs. Results The median age of the patients was 70.00 (61.00, 75.00) years. AHREs were detected
in 28 patients during the follow-up. There were significant differences in white blood cell count, neutrophil count, monocyte
count, high-density lipoprotein-cholesterol and MHR in the patients with AHREs compared with the non-AHREs group
during the follow-up (all £<<0.05). Multivariate Cox proportional hazards regression analysis showed that MHR (//R=1.537,
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95% CI 1.209-1.955, P<<0.001) increased the risks of new AHREs after dual-chamber pacemaker implantation. Compared
with the MHR <<3.26 group, the risk of AHREs in the MHR 3.26-5.00 group (HR=1.811, 95% CI 0.366-8.958, P=0.467)
had no significant change, while the risk of AHREs in the MHR>5.00 group (//R=10.128, 95% CI 2.051-50.003, P=0.004)

was increased significantly. Conclusion As a new marker of inflammation and oxidative stress in blood, high MHR increases

the risk of new AHRESs in patients with bradycardiac arrhythmia after dual-chamber pacemaker implantation.

[ Key words | atrial high-rate episodes; monocytes; high-density lipoprotein-cholesterol; artificial pacemaker;

inflammation; oxidative stress
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Tab 1 General characteristics and laboratory indexes of the subjects
Characteristic Total N=140 AHRE N=28 Non-AHRE N=112 P value
Female, n (%) 78 (55.7) 11(39.3) 67 (59.8) 0.050
Agelyear, M (O, Op) 70.00 (61.00, 75.00) 71.00 (51.75, 75.75) 69.50 (62.00, 75.00) 0.794
BMI/(kgem ), x*s 24.77+3.71 24.26+4.37 24.90+3.54 0.412
CHADS, score, M (O, Op) 2.00 (1.00, 2.00) 2.00 (1.00, 2.00) 2.00 (1.00, 2.00) 0.921
CHA,DS,VASc score, M (Q,, Op) 3.00 (2.00, 4.00) 3.00 (1.25,3.75) 3.00 (2.00, 4.00) 0.478
Previous history, 7 (%)
Smoking 17 (12.1) 4 (14.3) 13 (11.6) 0.948
Drinking 17 (12.1) 3(10.7) 14 (12.5) 0.796
Hypertension 85 (60.7) 14 (50.0) 71 (63.4) 0.194
CAD 60 (42.9) 12 (42.9) 48 (42.9) 1.000
Diabetes mellitus 25 (17.9) 7 (25.0) 18 (16.1) 0.270
Heart failure 22 (15.7) 6(21.4) 16 (14.3) 0.523
Hyperlipidemia 18 (12.9) 3(10.7) 15 (13.4) 0.950
Stroke 19 (13.6) 3(10.7) 16 (14.3) 0.853
Echocardiography parameter
LAAD/mm, xts 37.99+4.62 40.04£6.36 37.48+3.95 0.051
LVEDV/mL, M (O, Oy) 115.00 (101.00, 135.00) 127.50 (101.25, 149.25) 112.00 (99.00, 129.50) 0.050
LVESV/mL, M (Q,, Ov) 39.00 (29.00, 48.00) 42.00 (32.25, 50.50) 37.00 (29.00, 47.75) 0.222
LVEF/%, M (Q,, O,) 66.50 (61.00, 71.00) 66.50 (59.25, 70.00) 66.50 (61.25, 71.00) 0.501
Laboratory examination
WBC/(L ', X10%), M (Q,, Ov) 6.20 (5.30, 7.50) 7.25(6.15, 8.63) 5.95(5.10, 7.28) 0.001
Neutrophil/(L™", X 10%), M (Q,, Q) 3.90 (3.00, 4.98) 4.75 (3.50, 5.58) 3.70 (2.90, 4.70) 0.004
Lymphocyte/(L ™', X 10%), M (Q,, Q) 1.70 (1.30, 2.10) 1.80 (1.30, 2.30) 1.70 (1.33, 2.10) 0.656
Monocyte/( L™, X10%), M (Q,, Q) 0.46 (0.30, 0.60) 0.60 (0.50, 0.78) 0.40 (0.30, 0.50) <0.001
RBC/L ', X107, x+s 4.1940.53 4.1940.58 4.1940.52 0.987
HGB/(g°L '), X*s 128.46+15.24 126.75+17.61 128.89+14.65 0.508
PLT/(L ', X10%),x=*s 191.19+54.34 199.11469.93 189.21+49.88 0.391
HDL-C/(mmol*L™"), x*s 1.12£0.27 1.02£0.26 1.15£0.27 0.033
LDL-C/(mmol*L™"), x*s 2.87£0.80 2.78+0.55 2.904+0.85 0.481
ApoAl/(mmol+L™"), x*s 1.28+0.25 1.49+2.22 1.30£0.26 0.013
ApoB/(mmol*L "), x+s 0.86+0.20 0.851+0.21 0.8610.20 0.769
SCr/(umol*L "), M (Q,, 0,) 74.80 (61.83,88.10)  77.15 (64.45,104.18)  72.25 (60.00, 87.07) 0.192
UA/(mmol*L "), x*s 347.36+107.66 370.19+£127.24 341.661£102.03 0.211
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Characteristic Total N=140 AHRE N=28 Non-AHRE N=112 P value
Glucose/(mmol*L ™ "), M (Q,, Q) 5.20 (4.78, 5.88) 4.97 (4.62, 6.52) 5.23 (4.86, 5.77) 0.608
ALT/(UL™"), M (Q,, Ov) 18.80 (13.30, 27.10) 20.05 (12.40, 27.08) 18.65 (13.48, 28.07) 0.884
TG/(mmol*L™"), M (Q,, O,) 1.26 (0.91, 1.85) 1.44 (1.07,2.13) 1.22 (0.89, 1.71) 0.400
TC/(mmol*L "), x+s 4.524+0.96 4.38+0.91 4.554+0.97 0.382
MHR, x+s 4.51+2.15 6.49+2.41 4.02+1.77 <0.001
MHR tertile, n (%) <0.001
<3.26 46 (32.9) 3(10.7) 43 (38.4)
3.26-5.00 47 (33.6) 5(17.9) 42 (37.5)
>5.00 47 (33.6) 20 (71.4) 27 (24.1)
Medication, n (%)
Aspirin 15 (10.7) 4(14.3) 11(9.8) 0.733
Clopidogrel 7 (5.0) 1(3.6) 6(5.4) 0.698
Statin 59 (42.1) 12 (42.9) 47 (42.0) 0.932
ACEI or ARB 57 (40.7) 10 (35.7) 47 (42.0) 0.547
B-receptor blocking agent 70 (50.0) 16 (57.1) 54 (48.2) 0.398
Pacemaker parameter
Atrial pace/%, M (Q,, Op) 34.50 (10.55, 77.90) 36.00 (10.55, 77.90) 24.00 (9.45, 83.98) 0.923
Ventricular pace/%, M (O,, Oy) 39.00 (1.00, 99.00) 39.00 (1.23, 99.00) 57.00 (1.00, 99.00) 0.931
Atrial pacing threshold/V, M (Q,, Q) 0.52 (0.42,0.61) 0.50(0.28, 0.75) 0.50 (0.50, 0.58) 0.514
Ventricle pacing threshold/V, M (Q,, Q)  0.67 (0.50, 0.81) 0.63 (0.50, 0.75) 0.75 (0.50, 0.75) 0.169
ISOVE, n (%) 0.443
Right ventricular septum 37 (26.4) 9(32.1) 28 (25.0)
Right ventricular apex 103 (73.6) 19 (67.9) 84 (75.0)

AHRE: Atrial high-rate episode; BMI: Body mass index; CAD: Coronary artery disease; LAAD: Left atrial anteroposterior

diameter; LVEDV: Left ventricular end-diastolic volume; LVESV: Left ventricular end-systolic volume; LVEF: Left ventricular
ejection fraction; WBC: White blood cell; RBC: Red blood cell; HGB: Hemoglobin; PLT: Platelet; HDL-C: High-density lipoprotein-
cholesterol; LDL-C: Low-density lipoprotein-cholesterol; ApoAl: Apolipoprotein Al; ApoB: Apolipoprotein B; SCr: Serum

creatinine; UA: Uric acid; ALT: Alanine aminotransferase; TG: Triglyceride; TC: Total cholesterol; MHR: Monocyte count to high-

density lipoprotein-cholesterol ratio; ACEIL: Angiotensin-converting enzyme inhibitor; ARB: Angiotensin receptor blocker; ISOVE:

Implantation site of ventricular electrode; M (Q,, Op): Median (lower quartile, upper quartile).
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Tab 2 Univariable and multivariable Cox proportional hazards regression analyses of AHREs

in patients with dual-chamber pacemaker implantation

Univariable analysis

Multivariable analysis

Variable HR (95% CI) P value HR (95% CI) P value
Female 0.483 (0.226, 1.032) 0.060 0.849 (0.302, 2.387) 0.757
Age 0.984 (0.961, 1.008) 0.183 0.979 (0.944, 1.016) 0.259
BMI 0.960 (0.862, 1.069) 0.453 0.912 (0.804, 1.035) 0.155
CHADS, score 0.930 (0.708, 1.223) 0.606
CHA,DS,VASc score 0.902 (0.728, 1.117) 0.345
Previous history
Smoking 1.228 (0.426, 3.539) 0.704 12.614 (0.994, 160.065) 0.051
Alcohol intake 0.884 (0.267, 2.928) 0.840 0.082 (0.006, 1.124) 0.061
Hypertension 0.620 (0.295, 1.301) 0.206 0.440 (0.161, 1.203) 0.110
CAD 1.015 (0.480, 2.146) 0.969 0.850(0.297, 2.433) 0.762
Diabetes mellitus 1.518 (0.645, 3.573) 0.339 0.545 (0.155, 1.920) 0.345
Heart failure 1.499 (0.608, 3.698) 0.380 0.457 (0.120, 1.746) 0.252
Hyperlipidemia 0.839 (0.253, 2.779) 0.774
Stroke 0.820(0.248,2.717) 0.746 0.730 (0.170, 3.148) 0.674
Echocardiography parameter
LAAD 1.102 (1.025, 1.186) 0.009 1.045 (0.950, 1.150) 0.361
LVEF 0.992 (0.960, 1.026) 0.648
Laboratory examination
WBC 1.197 (1.044, 1.372) 0.010 0.980 (0.755, 1.272) 0.879
Neutrophil 1.149 (0.997, 1.324) 0.055
PLT 1.003 (0.996, 1.010) 0.419
ApoAl 0.117 (0.200, 0.689) 0.018 0.174 (0.018, 1.644) 0.127
ApoB 0.730 (0.116, 4.580) 0.737
SCr 1.002 (0.999, 1.005) 0.299
UA 1.002 (0.999, 1.006) 0.159 1.001 (0.997, 1.005) 0.551
TG 1.005 (0.996, 1.015) 0.240
TC 0.841 (0.569, 1.244) 0.386 1.267 (0.767, 2.092) 0.356
MHR 1.391 (1.227, 1.578) <0.001 1.537 (1.209, 1.955) <0.001
Medication
Aspirin 1.439 (0.499, 4.148) 0.500
Clopidogrel 0.657 (0.089, 4.834) 0.680
Statin 1.044 (0.494, 2.206) 0.911
Pacemaker parameter
Atrial pace 1.000 (0.989, 1.010) 0.963 1.004 (0.991, 1.017) 0.568
Ventricular pace 1.002 (0.993, 1.010) 0.689

AHRE: Atrial high-rate episode; BMI: Body mass index; CAD: Coronary artery disease; LAAD: Left atrial anteroposterior
diameter; LVEF: Left ventricular ejection fraction; WBC: White blood cell; PLT: Platelet; ApoAl: Apolipoprotein Al; ApoB:
Apolipoprotein B; SCr: Serum creatinine; UA: Uric acid; TG: Triglyceride; TC: Total cholesterol; MHR: Monocyte count to high-

density lipoprotein-cholesterol ratio; HR: Hazard ratio; CI: Confidence interval.
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