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[ Abstract] Objective To analyze the related factors for cardiovascular events ( CVE) in the elderly patients with ventilator-
associated pneumonia ( VAP). Methods The clinical data of 297 elderly VAP patients admitted in our hospital from January 2017
to September 2020 were collected and retrospectively investigated. They were divided into CVE group and non-CVE group according to
whether CVE occurred, and the related factors that may affect the occurrence were analyzed. SPSS statistics 25. 0 was used for statistical
analysis. Chi-square test or student’s ¢ test was performed for data comparison between 2 groups depending on date types. Logistic
multivariate regression analysis was applied for further analysis. Results Among the 297 elderly VAP patients, 104 (35.02% ) expe-
rienced CVE, and 193 (64.98%) did not. In the elderly VAP patients with CVE, new onset heart failure, new onset heart failure+
atrial tachycardia, and deterioration of heart failure were quite common. Logistic regression analysis showed that the history of chronic
cardiovascular disease, acute physiology and chronic health evaluation scoring system score, blood glucose, serum creatinine, procalcito-
nin were independent risk factors for CVE in elderly VAP patients ( P<0.05). The timing of extubation (immediately) , body position
('semi-recumbent position) , arterial blood pH value and antibiotics selection based on drug sensitivity test were the independent
protective factors for CVE in elderly VAP patients (P<0.05). Conclusion Attention should be paid to the elderly with the history of
chronic cardiovascular disease and in critical condition. Anti-infective treatment, blood glucose control, protection of kidney function,
and maintenance of acid-base balance can reduce the incidence of CVE in elderly VAP patients.
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2.1 #IF VAP £3# CVE X4 K CVE Mo iER
297 B4 VAP 85 Kk CVE B 104 i
(35.02%) , K%' CVE #4193 1] (64.98%)
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koI g+ L E SO T w2
W HEILER 1,

®1 ZF VAP 2EH R CVE FHAMER
Table 1 Distribution and constituent ratio of CVE

in elderly VAP patients

CVE type n %
New-onset heart failure 41 39.42
New-onset heart failure + atrial tachycardia 12 11.54
Worsening heart failure 9 8. 65
Worsening heart failure + atrial tachycardia 8 7.69
Atrial tachycardia 7 6.73
Atrial fibrillation 6 5.77
Atrial fibrillation + worsening heart failure 5 4.81
Atrial fibrillation + atrial tachycardia 4 3.85
Supraventricular tachycardia 3 2.88
Ventricular tachycardia 3 2.88
Ventricular fibrillation + new-onset heart failure 2 1.92
New myocardial infarction 2 1.92
New myocardial infarction + atrial tachycardia 1 0.96
New pulmonary embolism + atrial fibrillation 1 0.96

VAP ventilator-associated pneumonia; CVE ;cardiovascular events.
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KA VAP JGH A& BIHL AR AR HE 25 56 1k bt
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logistic EAS RS T TN X RN K=

R2 ZEVAPEHE CVE BREZNREREREZSHT

APACHE- IT ¥4y | A | i LR | R0 28 I 25 2 2 A7
VAP &4 CVE Ry S7 fE B R % (P<0.05) ; & E
VAP J5 3k B WAL (52 BI) AR AL (2 EML) | 5l ik i
pH AR 24 S 00 16 90 0 25 9 S B 4F VAP KA
CVE MBSz R4 I E (P<0.05;% 3) .

Table 2 Univariate analysis of risk factors of CVE in elderly VAP patients

Factor Non-CVE group(n=193)  CVE group(n=104) X P value
Age (years, x+s) 53.20+15.30 57.24+12.79 2.423 0.016
Gender( male/female, n/n) 113/80 69/35 1.732 0.188
Smoking[ n( %) ] 47(24.35) 34(32.69) 2.370 0.124
Chronic respiratory disease[ n( %) ] 33(17.10) 29(27.88) 4.760 0.029
Chronic cardiovascular disease[ n( %) | 45(23.32) 41(39.42) 8.523 0. 004
Diabetes mellitus[ n( %) | 33(17.10) 28(26.92) 3.997 0. 046
BMI(kg/m?, %:s) 25.91+4.45 26. 88=4. 45 1.78  0.075
Timing of extubation after VAP occurs[ n( %) ] 19.046  <0.001
Immediately 148(76.69) 54(51.92)
Extension 45(23.32) 50(48.08)
Coma[ n(%) ] 48(24.87) 34(32.69) 2.069  0.150
APACHE-II score( points, x+s) 20.39+5.75 22.52+5.25 3.132 0.002
Position 7.433 0. 006
Semi-recumbent[ n( %) | 154(79.80) 68(65.38)
Supine position[ n( %) ] 39(20.21) 36(34.62)
Time to use antibacterial drugs(d, x+s) 16.37+4.30 15.93+4.57 -0.799 0.425
Combination of antibacterial drugs[ n(%) ] 115(59.58) 54(51.92) 1.618 0.203
Selection of antibacterial drugs based on drug sensitivity test[ n( %) ] 146(75.65) 61(58.65) 9.241 0. 002
Mechanical ventilation time before VAP (d, x+s) 5.44+3.37 6.46+3.70 2.351 0.020
Arterial oxygen saturation( % , x+s) 93.62+5.37 92.33+4.82 -2.121 0.035
Blood glucose( mmol/L, x+s) 5.25+1.85 6.54+3.39 3.604 <0.001
Blood creatinine ( pumol/L, x+s) 49.93+26. 09 61.23+32.31 3.269 0.001
Urea nitrogen ( mmol/L, x+s) 6.80+2.41 7.69+3.17 2.505 0.013
Alanine aminotransferase( U/L, x+s) 33.19+11.33 35.18+12.72 1. 340 0.182
Arterial blood pH(x+s) 7.32+0.19 7.22+0.23 -3.726 <0.001
Serum albumin(g/L, x+s) 36.08+7.79 33.84+9.42 -2.068 0. 040
Peripheral blood leukocytes( x 10°/L, x+s) 10.97+2.91 11.26+2.93 0. 804 0.423
Neutrophils( % , x+s) 77.27+5. 46 79.41+5.77 3.112 0. 002
CRP(mg/L, x+s) 11.09+4. 65 12.19+4. 48 1.978 0. 049
Procalcitonin(ng/ml, x+s) 0.50+0. 19 0.59+0. 20 3.758 <0.001
Platelets ( X IOQ/L, xX£s) 103.21+29. 14 107.31+30. 18 1. 129 0.260

CVE: cardiovascular events; VAP ventilator-associated pneumonia; BMI: body mass index; APACHE-II : acute physiology and chronic health evalua-

tion scoring system; CRP . C-reactive protein.

R3 EFE VAP BEX 4 CVE #HXEZE logistic & FEZEIF45 47

Table 3  Results of logistic regression analysis on related factors of CVE in elderly VAP patients

Selected variable B SB Wald X? P value OR 95%CI
Chronic cardiovascular disease 0.716 0.337 4.511 0.034 2.047 1.057-3.965
Timing of extubation after VAP occurs (immediately) -1.420 0. 346 16. 847 <0.001 0.242 0.123-0.476
APACHE- I score>15 1. 004 0.341 8.670 0.003 2.728 1.399-5.321
Position ( semi-recumbent position) -1.217 0.370 10. 813 0. 001 0.296 0.143-0. 612
Selection of antibacterial drugs based on drug sensitivity test -0.99%4 0.341 8.503 0. 004 0.370 0.190-0. 722
Blood glucose 0. 843 0.342 6. 080 0.014 2.323 1.189-4.538
Blood creatinine 1.215 0.359 11.484 0. 001 3.370 1. 669-6. 805
Arterial blood pH(<7.35) —-1.042 0.362 8. 266 0.004 0.353 0.173-0.718
Procalcitonin 0.963 0.334 8.323 0. 004 2.618 1.362-5.035

CVE: cardiovascular events; VAP ventilator-associated pneumonia; APACHE- Il ; acute physiology and chronic health evaluation scoring system.
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