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Abstract

Objective: To retrospectively analyze the characteristics and risk factors of nosocomial infections
in the Pediatric Intensive Care Unit (PICU) of Qingdao University Affiliated Hospital during the COVID-
19 epidemic prevention and control period, and to provide a scientific basis for protecting suscep-
tible populations, reducing the nosocomial infection rate of inpatients, and rationally selecting an-
tibiotics to control nosocomial infections. Methods: The inpatients of the PICU of Qingdao University
Affiliated Hospital during the COVID-19 epidemic prevention and control period (from January 1,
2020 to December 31, 2022) were selected as the research subjects. General patient information,
nosocomial infection sites, pathogenic bacteria and their sources, the application of antibiotics, and
discharge outcomes were collected. The nosocomial infection rate was calculated, and the epidemic
characteristics and risk factors of nosocomial infections were analyzed. Results: A total of 925 pa-
tients with a hospital stay of 248 hours were admitted to the PICU during the COVID-19 epidemic
prevention and control period, including 524 males and 401 females, with an age range of 24 days
to 16 years, a median age of 2 years, and a median hospital stay of 7 days. A total of 71 cases of noso-
comial infections occurred, with a nosocomial infection incidence rate of 8.35%o per 1,000 days.
The nosocomial infection rates in the three years were 3.3%, 6.7%, and 6.9%, respectively, with no
statistical difference (P > 0.05). The main infection sites were respiratory tract infections and blood-
stream infections. The top three sources of pathogenic bacteria specimens were sputum, venous
blood, and midstream urine. A total of 59 pathogenic bacteria were isolated, including 34 Gram-
negative bacteria, 17 Gram-positive bacteria, and 8 fungi. The top three multidrug-resistant organ-
isms (MDROs) isolated were Acinetobacter baumannii, Staphylococcus aureus, and Enterococcus fae-
calis. The patient’s age, PICU hospital stay, critical illness score during hospitalization, blood prod-
uct transfusion, parenteral nutrition, glucocorticoid pulse therapy, deep venous catheterization,
gastric tube, urinary catheter, drainage tube, and invasive mechanical ventilation were related to
nosocomial infections in the PICU (P < 0.05). A PICU hospital stay > 7 days, blood product transfu-
sion, and venous catheterization were independent risk factors for nosocomial infections in the
PICU (OR: 3.600,1.897,3.921; 95%CI: 1.013~6.774, 1.024~3.514, 1.955~7.864). Conclusion: The pa-
tients admitted to the PICU during the COVID-19 epidemic prevention and control period were
highly heterogeneous, with a majority being infants and young children. The nosocomial infection
rate increased over the three years, but there was no statistical difference. The high-incidence sites
of nosocomial infections in the PICU were the respiratory tract and bloodstream. The detection rate
of Gram-negative bacteria was higher than that of Gram-positive bacteria among the pathogenic
bacteria, and the types of pathogenic bacteria distributed in different infection sites were different.
Appropriate antibiotics should be used for treatment based on the pathogen. A PICU hospital stay >
7 days, blood product transfusion, and venous catheterization were independent risk factors for
nosocomial infections in the PICU. Clinically, the primary disease should be actively treated, blood
transfusion indications should be strictly controlled, invasive procedures should be reduced,
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aseptic operations should be strictly followed, and patients with high-risk factors should be closely
monitored and cared for to prevent nosocomial infections.
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Figure 1. Infection site and composition ratio in PICU hospital
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Figure 2. Specific composition of each part of MDRO
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Table 1. Clinical characteristics of patients who died in PICU
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Table 2. Univariate analysis of nosocomial infection in PICU patients

5% 2. PICU BB EZ N

SR B A QIR LA B S S PICU KA BE R YA (P < 0.05). FE 151

gl . /Fisher
Bl " B R4 (n=854) Bl (n=T71) it thmﬁ% P

P51 % 485 (56.8%) 39 (54.9%) 524 (56.6%) 0.093 0.761
E/8 369 (43.2%) 32 (45.1%) 401 (43.4%)

S 28 R~3 % 488 (57.1%) 31 (43.7%) 519 (56.1%) 4.837 0.028
>3 % 366 (42.9%) 40 (56.3%) 406 (43.9%)

PICU fER5 i a] <7 K 469 (54.9%) 15 (21.1%) 484 (52.3%) 36.004 <0.001
>7 K 385 (45.1%) 56 (78.9%) 441 (47.7%)

BMI EH 589 (69.0%) 43 (60.6%) 632 (68.3%) 2.152 0.341

bEEL ] 64 (7.5%) 7 (9.9%) 71 (7.7%)
JEHE 201 (23.5%) 21 (29.6%) 222 (24.0%)
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PICS EfEE 759 (88.9%) 47 (66.2%) 806 (87.1%) 33.053 <0.001
faH 74 (8.7%) 16 (22.5%) 90 (9.7%)
% f 5 21 (2.5%) 8 (11.3%) 29 (3.1%)
A IR P ¥ 784 (91.8%) 64 (90.1%) 848 (91.7%) 0.237 0.653
H 70 (8.2%) 7 (9.9%) 77 (8.3%)
B & Sy M ¥ 827 (96.8%) 66 (93.0%) 893 (96.5%) \ 0.091*
H 27 (3.2%) 5 (7.0%) 32 (3.5%)
(e T 823 (96.4%) 67 (94.4%) 890 (96.2%) \ 0.336
H 31 (3.6%) 4 (5.6%) 35 (3.8%)
I i)t & 676 (79.2%) 36 (50.7%) 712 (77.0%) 25.211 <0.001
= 178 (20.8%) 35 (49.3%) 213 (23.0%)
7k =213 & 719 (84.2%) 43 (60.6%) 762 (82.4%) 30.536 <0.001
= 135 (15.8%) 28 (39.4%) 163 (17.6%)
Go 95 F0 ) 751 & 822 (96.3%) 65 (91.5%) 887 (95.9%) \ 0.064"
= 32 (3.7%) 6 (8.5%) 38 (4.1%)
BE Rz R vhh & 841 (98.5%) 65 (91.5%) 906 (97.9%) 12.393 0.003"
= 11 (1.3%) 6 (8.5%) 17 (1.8%)
IR KB i 782 (91.6%) 41 (57.7%) 823 (89.0%) 76.431 <0.001
= 72 (8.4%) 30 (42.3%) 102 (11.0%)
BE En 526 (61.6%) 28 (39.4%) 554 (59.9%) 13.395 <0.001
= 328 (38.4%) 43 (60.6%) 371 (40.1%)
RE i 729 (85.4%) 40 (56.3%) 769 (83.1%) 39.387 <0.001
2 125 (14.6%) 31 (43.7%) 156 (16.9%)
EIViN= & 788 (92.3%) 56 (78.9%) 844 (91.2%) 14.728 <0.001
= 66 (7.7%) 15 (21.1%) 81 (8.8%)
ZEREUVSIN sl % 741 (86.8%) 45 (63.4%) 786 (85.0%) 28.080 <0.001
2 113 (13.2%) 26 (36.6%) 139 (15.0%)

* K F Fisher ¥4 .

4.2. PICU ERRRREXERERZER Logistic BV 47

Logistic [2]JH 73 #1 &ox, PICU AEFEIf ] >7 K. LA EE . REIKEE & PICU & ek G oL e
(A2 (OR {H43 74 3.600. 1.897. 3.921; 95%CI 73 %l4 1.013~6.774. 1.024~3.514. 1.955~7.864). .5 3.

Table 3. Logistic regression analysis of influencing factors of nosocomial infection in PICU
2 3. PICU BB R & £ %20 E 2 logistic [E1YA 547

R IEIVE R R VRS 4

OR {Hi 95% & {Z [X |A]

SN K 25 Z ) Wald P{H OR 1A g i
PICU Xkt >7 K 1.281 0.323 15.775 <0.001 3.600 1.913 6.774
] i 0.640 0.315 4.138 0.042 1.897 1.024 3.514
=N 1.366 0.355 14.809 <0.001 3.921 1.955 7.864
(i -4.109 0.357 132.195 <0.001 0.016
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