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Risk factors for hospital-acquired pneumonia and ventilator-associated

pneumonia in patients undergoing emergency surgery
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[Abstract] Objective To explore risk factors for hospital-acquired pneumonia (HAP) and ventilator-associated
pneumonia (VAP) in patients undergoing emergency surgery, provide evidence for reducing the incidence of health-
care-associated infection(HAI). Methods Clinical data of patients undergoing emergency and selective surgery in a
hospital from January 2014 to December 2016 were surveyed retrospectively, incidence and distribution of pathogens
of HAP and VAP after surgery were analyzed, risk factors for HAP and VAP in patients undergoing emergency
surgery were analyzed. Results A total of 3 526 patients who underwent emergency surgery were selected, 123 ca-
ses of HAI occurred, HAI case rate was 3. 49%; 55 cases of HAP and 20 cases of VAP occurred among patients
undergoing emergency surgery. 6 904 patients underwent selective surgery, 192 cases of HAI occurred, HAI case
rate was 2. 78 % ; 53 cases of HAP and 17 cases of VAP occurred among patients undergoing selective surgery; HAI
case rate, incidences of HAP and VAP in the emergency surgery were all higher than those of selective surgery,
difference were all statistically significant (all P<Z0. 05). Gram-negative bacteria were the main pathogens isolated
from patients with HAP and VAP after surgery. Sex (male), age (=60 years) . coma, tracheotomy/tracheal intu-
bation, mechanical ventilation, combined use of antimicrobial agents, oral care, history of staying in ICU, and the
number of surgery=2 times were independent risk factors for HAP in patients undergoing emergency surgery (all P

<C0.05); coma and the number of surgery—=2 times were independent risk factors for VAP in patients undergoing
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emergency surgery (both P<C0. 05). Conclusion

Incidences of HAP and VAP are higher in patients undergoing

emergency surgery, each has its own independent risk factors, targeted prevention and control measures should be

taken according to the relevant risk factors.

[Key words| hospital-acquired pneumonia; ventilator-associated pneumonia; postoperative pneumonia; emergency

surgery; surgery; healthcare-associated infection; risk factor
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Table 1 Occurrence of HAP and VAP after emergency sur-

gery and selective surgery

FARA FAR BERESE HIKER HAP VAP

Ku B BB RO BIRERZED BIRERR%)
4% 3526 123 3.49 55 1.56 20 0.57
B 6904 192 2.78 53 0.77 17 0.25
e 3.987 14,293 6.803
P 0. 046 0. 000 0.009
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0.05), W% 2,

£2 ALTFARBEEKRLE HAP. VAP [N FE 55

Table 2 Univariate analysis on HAP and VAP in patients undergoing emergency surgery

% meppy  APER S HAP B po VAPESR S VAPRIK P
BB RIECD BH RRECD

P
) 905 36 3.98 46. 360 0. 000 13 1. 44 16.311 0. 000
° 2 621 19 0.72 7 0.27

I )
=60 465 30 6.45 83.474 0. 000 11 2.37 30.715 0. 000
<60 3 061 25 0.82 9 0.29

BRI ()
=7 2 030 55 2.71 41.174 0. 000 20 0.99 14.823 0. 000
<7 1 496 0 0. 00 0 0. 00

ik
P 193 34 17.62 331. 847 0. 000 18 9.33 261.565 0. 000
o 3333 21 0.63 2 0. 06

SIS
= 144 34 23.61 460. 575 0. 000 20 13.89 - -
5 3 382 21 0. 62 - -

BLWE
& 114 5 4.39 4.373 0.037 20 17.54 - -
" 3412 50 1. 47 - -

WAL 25
= 695 30 4,32 42. 841 0. 000 13 1.87 23.271 0. 000
e 2 831 25 0. 88 7 0.25

I 4
2 262 23 8.78 91. 041 0. 000 20 7.63 237.230 0. 000
i 3 264 32 0.98 0 0. 00

B B
P 249 12 4.82 16. 323 0. 000 20 8.03 250. 665 0. 000
5 3277 43 1. 31 0 0. 00

By
&2 93 3 3.23 ). 792 0.374 2 2.15 - 0.100*
5 3433 52 1.51 18 0.52

G 1
I 158 8 5.06 10. 942 0. 001 13 8.23 - 0. 100"
i 3 368 47 1. 40 7 0.21
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%4 R 2 (Table 2, continued)
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¥ 2 503 41 1. 64 13 0.52
B AE ICU
P 67 10 14.93 70. 831 0. 000 5 7. 46 - 0. 000~
w 3 459 45 1. 30 15 0.43
FARUHK O
=2 300 32 10. 67 170. 678 0. 000 15 5. 00 105. 810 0. 000
<2 3 226 23 0.71 5 0. 15
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Table 3 Multivariate analysis on HAP after emergency surgery

AL b SE Waldy? P OR 95%CI

P CHD 2.65 0.59 20. 489 0. 000 14.16 44, 94~44, 61
AEIY (=060 %) 2.98 0.61 23.551 0. 000 19. 63 5.90~65. 34
5k 3.08 0.72 18. 505 0. 000 21.71 5.34~88.21
KEYIF/ GRS 2.89 0.77 14,238 0. 001 17.95 4.01~80. 43
B X, 4.69 1.08 18.993 0. 009 0.01 0.00~0. 08
A0 L E 25 20. 40 0.56 13. 406 0. 001 7.71 2.58~22,99
I 4 2 3. 44 0.67 26. 068 0. 000 31.07 8.31~116. 20
A ICU 2.78 1.05 7.011 0. 009 16. 08 2.06~125.68
FARRE=2 &k 3.32 0.58 32.522 0. 000 27.85 8.88~87.38
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Table 4 Multivariate analysis on VAP after emergency surgery

A VAo b SE Waldy? p OR 95%CI
Bk 3.00 1. 10 7. 424 0. 006 19.98 2.32~172.22
FARWE =2 % 1.34 0.61 4.867 0. 027 3. 84 1.16~12.66
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Table 5 Distribution of pathogens causing HAP and VAP
after emergency surgery and selective surgery

(No. of isolates)
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