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Risk Factors for Cardiac Implantable Electronic Device-Related Infections
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Purpose: This study aimed to investigate the risk factors for cardiac implantable electronic device (CIED)-related infections within the
first post-procedural year after CIED insertion. Methods: This study included 509 adult patients undergoing CIED implantation proce-
dures between January 1, 2011 and December 31, 2015. The data were analyzed by t-test, chi-square test, Fisher’s exact test, and lo-
gistic regression analysis using SPSS/WIN 23.0. Results: Fifteen infections and 494 non-infections were examined. The CIED-related
infection rate was 2.9%; patients with 14 pocket infections and one bacteremia were included in the CIED-related infection. The risk
factors of CIED-related infections were the estimated glomerular filtration rate (€GFR) of <45 mL/min/1.73 m?(Odds ratio [OR]=4.03,
95% confidence interval [Cl],1.15-14.10) and taking a new oral anticoagulant (NOAC) (OR=4.50, 95% CI 1.09-18.55). Conclusion:
These results identified the CIED infection rate and risk factors of CIED-related infection. It is necessary to consider these risk factors
before the CIED implantation procedure and to establish the relevant nursing interventions.
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Table 1. Comparison of General Characteristics between Cardiac Implantable Electronic Device-related Infection and Non-infection Groups

(N=509)
Total (n=509) Infection (n=15) Non-infection (n=494)
Characteristics X ort p
Mean =+ SD or n (%) Mean =+ SD or n (%) Mean + SD or n (%)

Sex
Male 280 (55.0) 7(46.7) 273(55.3) 044 510
Female 229 (45.0) 8(533) 221 (44.7)

Age (yr) 64.39+13.75 69.60+ 837 64.23+13.86 149 137
<60 161 (31.6) 3(20.0) 158 (32.0) - 409*
>60 348 (68.4) 12 (80.0) 336 (68.0)

Admission route
Outpatient department 296 (58.2) 8(53.3) 288 (58.3) 0.16 925
Emergency room 88(17.3) 3(200) 85(17.2)

Intensive care unit 125 (24.6) 4(267) 21(24.5)

LOS (day) 10.53+£9.95 11.87+847 1049+9.99 0.53 598

Smoking status
Yes 38(7.5) 2(133) 36(7.3) - 310%
No 471(92.5) 13(86.7) 458 (92.7)

*Fisher's exact test. LOS = Length of hospital stay.
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Table 2. Comparison of Clinical Characteristics between Cardiac Implantable Electronic Device-related Infection and Non-infection Groups
(N=509)
Total (n=509) Infection (n=15) Non-infection (n=494)
Characteristics X ort p
Mean + SD or n (%) Mean+SD or n (%) Mean £ SD or n (%)
Device type
Permanent pacemaker 373(73.3) 11(73.3) 362 (73.3) 067 716
Implantable cardioverter defibrillator 117 (23.0) 4267 113(22.9)
Cardiac resynchronization therapy 19(3.7) 0(0.0) 19 (3.8)
Device implantation indication
Ventricular fibrillation 48 (94) 1(67) 47 (9.5) 0.84 933
Ventricular tachycardia 46 (9.0) 2(133) 44(89)
Atrioventricular block 206 (40.5) 5(333) 201 (40.7)
Sick sinus syndrome 71 (33.6) 6(40.0) 165 (334)
Cardiomyopathy 38(7.5) 1(6.7) 37(7.5)
Underlying disease
Hypertension 252 (49.5) 9(60.0) 243 (49.2) 0.68 409
Diabetes mellitus 114 (224) 2(133) 112(22.7) - 539*
Myocardial infarction 103 (20.2) 3(200) 100 (202) - > 999%
Heart failure 77 (15.1) 3(200) 74(15.0) - A84*
Valve disease 127 (25.0) 2(133) 125(25.3) - 377*
Cancer 39(7.7) 1(6.7) 38(7.7) - > 999*
Renal disease 31(6.1) 2(133) 29(59) - 230%
COPD 9(1.8) 0(0.0) 9(1.8) - > 999*
Hemodialysis
Yes 17 (33) 1(6.7) 16 (3.2) = 404
No 492 (96.7) 14(93.3) 478(96.8)
Fever 24hr before procedure
Yes 1(0.2) 0(0.0) 1(0.2) - > 999%
No 508 (99.8) 15 (100.0) 493(99.8)
Anticoagulant
Warfarin 160 (314) 5(333) 155 (31.4) = > .999*
Aspirin 136 (26.7) 1(6.7) 135 (27.3) = 082*
Clopidogrel 60 (11.8) 1(6.7) 59(11.9) - > .999*%
New oral anticoagulant 21 (4.1) 3(20.0) 8(3.6) - 1020%
Laboratory findings
White blood cell (10%/uL) 692+237 642+196 6.94+239 -0.83 406
Hemoglobin (g/dL) 1258+ 1.94 12.24+207 12594193 -0.69 488
Neutrophil (%) 59.18+11.75 5881861 59.19+£11.83 -0.13 900
Platelet (10°/uL) 21441+8145 236.27+103.98 213.75+80.71 1.06 292
CRP (mg/L) 0.77+144 087+£1.23 076+ 144 0.27 785
Creatinine (mg/dL) 1.14£1.27 1.05£0.35 1.14£1.29 -0.28 778
<15 467 (91.7) 13(86.7) 454(91.9) - 355%
>15 42(83) 2(133) 40(8.1)
eGFR (mL/min/1.73 m?) 7444+35.83 61.87+2061 74.82+36.14 -1.38 168
<45 48(94) 4(26.7) 44(89) 044*
>45 461(90.6) 11(733) 450 (91.1)
AST (IU/L) 3148+47.56 2873+948 31.56+48.25 -0.23 821
ALT (IU/L) 3051+46.75 2493+12.81 30.68+47.40 -047 639
Ejection fraction (%) 54.37+14.00 5247 +14.07 5443+ 1401 -0.53 594

*Fisher's exact test.

ALT = Alanine aminotransferas; AST = Aspartate aminotransferase; COPD = Chronic obstructive pulmonary disease; CRP=C-reactive protein; eGFR=estimated

Glomerular filtration rate.
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Table 3. Comparison of Procedure related Characteristics between Cardiac Implantable Electronic Device-related Infection and Non-infection

Groups (N=509)
Total (n=509) Infection (n=15) Non-infection (n=494)
Characteristics X ort p
Mean=£SD or n (%) Mean £ SD or n (%) Mean = SD or n (%)
Number of leads 1.86+043 1.80+041 1.86+043 -0.57 569
>2 leads 422 (82.9) 12(80.0) 410(83.0) - 729%
1lead 87(17.1) 3(200) 84(17.0)
Number of procedure 136+064 1.80+1.01 1.34+062 1.74 104
Procedure duration (min) 117.54+52.26 119.33+3501 11748+52.72 0.14 893
Hematoma
Yes 24(4.7) 1(6.7) 23 (4.7) = 520%
No 485 (95.3) 14(93.3) 471(95.3)
Temporary pacemaker use
Yes 89(17.5) 2(13.3) 87(17.6) - > 999%
No 420 (82.5) 13(86.7) 407 (82.4)
Administration of Cephalosporin
Yes 486 (95.5) (933) 472 (95.5) = 505%
No 23 (4.5 1(6.7) 22 (4.5)
*Fisher's exact test.
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