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[Abstract] Objective To understand the spectrum and changes of pathogens causing healthcare-associated infec-
tion (HAD in neonatal intensive care unit (NICU). Methods Clinical medical records of neonates with HAI in a
hospital from January 2018 to December 2022 were collected, spectrum of pathogens causing HAI were and analyzed
retrospectively. Results A total of 7 597 hospitalized neonates were investigated, and 240 of whom had 263 cases
of HAI, with an HAI incidence of 3. 16% and healthcare-associated case infection incidence of 3. 46%. 96 cases
(36.50%) were bloodstream infection, 70 (26.62%) were respiratory system infection, and 57 (21.67%) were in-
fection without clear sites. A total of 170 pathogens were detected from specimens, 78 (45.88%) of which were
Gram-positive bacteria, with Staphylococcus spp. accounting for the highest proportion, 78 (45.88%) were Gram-
negative bacteria, mainly Klebsiella pneumoniae , and 14 (8.24%) were fungi. The detection rate of Gram-negative
bacteria showed an upward trend from 2018 to 2022 (P<C0. 01). Conclusion The majority of HAI in NICU is
bloodstream infection. In recent years, the detection rate of Gram-negative bacteria has been increasing year by
year, and it is necessary to streng-then the prevention and control of HAI in clinical practice.
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Table 1 HALI in neonates in NICU, 2018 — 2022
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2018 1818 58 3.19 61 3.36 36
2019 1841 47 2.55 51 2.77 28
2020 1501 44 2.93 50 3.33 27
2021 1410 56 3.97 64 4.54 44
2022 1027 35 3. 41 37 3. 60 35
A 7597 240 3.16 263 3. 46 170

2.2 AR EAREFRAEAILERBREHL
G5 )2 IR <728 W T Ak LY IS e J8% k& 5 i
s N 19,48 %0 s d AR R A 2 L A R E <T1 000 g
B LAY s Bt B g e R I 200 41 %, AT
JIG U A DL % Bt e e i 8 L 3, 22 S HLA SR it 2
B (57 =676.885, P<<0.001) ; A[A] A8 1A 7 74
JLBE BE e K 2 L8, 2 S B Geit 2 L (7 =
727.168,P<C0. 001) . A[a] i i . A= 4 5 5 A4 L

R 2 20182022 A [H] B B A L BR B B g o A 75 L
Table 2 Distribution of HAI in neonates of different gesta-

tional ages, 2018 — 2022
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Table 3 Distribution of neonates with different birth

weights and HAI, 2018 — 2022
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Table 4 Distribution of HAI sites in neonates, 2018 — 2022
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Table 5 Distribution of pathogens causing HAI in neonates, 2018 — 2022
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Figure 1 Line chart of changes in pathogens causing HAI in

neonates, 2018 — 2022

3 Wit

= e R IV B 5 AR A5 P R e L 2 48 R A TE AT B
48 h I LB A A e S ) A4S i B S 2 B
R R H R B B R S B A Bk NICU
AR LR I BE T A e E R RS AR5 S B
NICU Az JLER Be i 5 WL B0 1 Fh 28 o0 A K A2 i
D0 - X 95 S e PR BN 470 3 25 40 - 02 R g S gt

B L R A AN O . Rk B RS R IR
7R T BORN RS 7 B 4 o A AR R AR AR B/ iR
W 14 fE LA 2RO M AEAF RO BL 2 R I B
1R B R A S R X L [ A NICU R g g
Y R R AR T A0 e ik B i R L A
FEH A 2019 4R AR BB Az JLAKGE 4F T B L 1 B2 Be
JEYE L R AR LT S 3 D — T T A] g
327 R SE AR B SR e 5 15 1) 2 T L R 2 R T AR L
B AE S M PR 5 05— O 1l BE A I JLAF BR T DA F R
F1% 2t 2 R B 2 G I~ 1) R T L WACHE 4 S/ i i O
AR L™ L HE I v e S A IR IR AL B £l
BERTA BT .

M AR B NTICU B B J8% 3 26 R 3 20 1f I



= R YL i e A 2024 45 2 45 23 #4552 ] Chin J Infect Control Vol 23 No 2 Feb 2024 « 199

S FHLUCOR I IR 2R e R L 5 (] PN o AR

H NICU & B J8& 4 DA W 2R 50 8% % o5 8 007 B A7
S4BT SRR T RE RS AR 2% K A O AR B9 B B
TR I 5% 16 K 3k 97, 08 Y5, T 98 8 37 25 K AT
72,9200 ARG I TR 5 B HUA B B 25 R AR F
G ML P G LA 2 BR O T8 Dk 3 TR AT 37 A 9 i B
G390 R A ER A AR v B A TR R R i 38 A T s O
W 72 290 SRR e v 4y B T 98 o B AT A R 2 R R o
Ll i e o L T P G R v T 30 1 e D A R
It 9 e, T AT AT 60 4 S Sl TR R R 5 A 1 R B
ot JER e VL S T AT 24 0 1 e R 0 T 7 25 DA LR
JETE . ABFFE A 170 Bk 5 . FE T 3 LAY 4
Sl 2 i 2 vE B A T R A R R R .
H A T 4 28 BR A e A 1 R e v LU I R T
22 P T R A B AN T R e LR i
ANEFFE KW % A L 5 A g A — 5,
G R B A AE T B AR N5 3 Bk B
Bz k55 4 R T8 A B G b il AR SRR TR ) IZ AR AE
TN AR08 S 38 P 38R SR B0 B AR R TR
N B0 A LR 2 AR A T AR 0 1 1 7= )L e g2
TIIREAS i 4> o T 25 5 380 52 9 i AT 1% 4% 28 T 3800 .« 1T L
FH T 445 A= iy 5UAR (16 78 7 S5 1 B2 7 B A (A g g
BB 48 G A B R T TE 1 IR B R IR
AR BRI I B AR B R 1T S 0 B B
S EAT I TS T B 0 T B A BT 2505 AR
B3Pt N D" R AT T T AR S5 R e B 4 1 i 14 S A5 A
HhE L,

ARG 2020 4F LU BE B 8% YL 5 5 A DL G
WA 32019 £ TR G B HL B2 B8R B, 2020
ELUG G Bt G G S S O R
T, BAREJUVE G G2 FREBH HERE G
TR HP ) R A R B T 5 R LA R R B 4 B 1 R AE R
VL IR A A T FRS T A A R T
Tt i ik 7 5 AR ME NI ok LR K T LR )
T 252 I T I DR - T 24 B Rk A L B AR
T ) PR AR PR 4 0 A 2 K B Y B R
I PR SR e 4 ol g — RO A, I R A
B AT ER B AR AE NICU w2 UL H 5 51 R i
LI XA LI Bl 28 R B TG 3 AN B T
H BOE AR A TR B | R AL

i

g LT B LR S A R e R I R e T
Jits 98 5. B A1 R R 4G K TR I 5 4F NICU B Bie Jak e
B DL B R L NICU B2 B J e 572 301 370 1 25 9 10 ok
$E 0 SRR R UL . R e R LA
5L ] it 5 I ) 50 738 T 2 245 3 AR L 1 L LA ek 22 5
ANRE HZ% AL L I R b X ] 5E B2 B gk e 30
Az UL B B 326 G B A 1 1 0 DL 2 AR A (1 36 R R
53 BT A4 X 5 o Ja e o DA R 28 B A A 15 0
G SR LI PR T R 70 BR 24 400 0 U A B0
A 2 DA R I 7 AR A AR AR 5 e B e R R, T
REARRT A LA FE %

AT 5T B0 A K U5 T B NICU, R AR 1%
Hiu XA B AR KT o 2 ok i T R AR ML X2 AL IR e S
YLRFSE Sk 24 B e B g B A L 29T SR AR B L 12
HEY ST DA 5 KR,

8 5 BT e R A A R

(& % xx ]

i

(U] 0w, W=, R/ . MR R A i 3 7 L = e Jek
e Al e HC A B B4R B LD ]. v B BE 2 2 2021, 31
(5): 73 - 80.

Huang BY, Tan BY, Xu XH, et al. Analysis of nosocomial

v

s

infection changes and risk factors of very low birth weight and
extremely low birth weight preterm infants in five years[]].
China Journal of Modern Medicine, 2021, 31(5): 73 — 80.

[2] Johnson J, Akinboyo IC, Schaffzin JK. Infection prevention in
the neonatal intensive care unit[ J]. Clin Perinatol, 2021, 48
(2): 413 - 429.

[3] World Health Organization. World health report 2004; chan-
ging history[ EB/OL]. (2004 — 05— 01)[2023 — 06 — 12]. ht-
tps://reliefweb. int/report/world/world-health-report-2004-ch
anging-history.

[4] Salameh K, Rahman S, Al-Rifai H, et al. An analytic study
of the trends in perinatal and neonatal mortality rates in the
state of qatar over a 30-year period (1977 to 2007) : a compar-
ative study with regional and developed countries[J]. J Perina-
tol, 2009, 29(11): 765 — 770.

[5] Abubakar U. Point-prevalence survey of hospital acquired in-
fections in three acute care hospitals in Northern Nigeria[ ] ].
Antimicrob Resist Infect Control, 2020, 9(1) . 63.

Lo e NRFLFNE T A, BB &G Wibs i GRAT [T, e
B2, 2001, 81(5): 314 —320.



* 200 -

7]

(8]

9]

[10]

[11]

[12]

Hh IR R e P ) A A 2024 4F 2 A5 23 5 2 1

Chin J Infect Control Vol 23 No 2 Feb 2024

Ministry of Health of the People”s Republic of China. Diag-
nostic criteria for nosocomial infections (proposed)[J]. Natio-
nal Medical Journal of China, 2001, 81(5): 314 — 320,

rh A AR SR A B P OA] . A I R A g 45 4 MR (M.
A AR R AL 1991,

The Medical Administration Department of the Ministry of
Health of the People’s Republic of China. The national clinical
test regulation of operation[ M]. Nanjing: Southeast Universi-
ty Press, 1991.

FRIEES . BIW, RAEH, S5 JE =P8 I 5 e R e BLAR B A 56
oL, P E A RREE F, 2022, 13(2): 119 - 123,
Chen YZ, Liao L, Yu HR, et al. Analysis of nosocomial in-
fection status and related factors in a tertiary hospital[ J]. Chi-
na Health Standard Management, 2022, 13(2): 119 — 123,
Wang L, Du KN, Zhao YL, et al. Risk factors of nosocomial
infection for infants in neonatal intensive care units: a syste-
matic review and Meta-analysis[ J]. Med Sci Monit, 2019, 25
8213 — 8220.

VPR, 2R PR, RYRTT, S 20112020 4 JFIH SR B2 B R e
JEUR oA BT 25 PR LT ] P AR R e g A A AR, 2022,
32(24) . 3752 - 3757.

Sun D, Li D, Suo JJ, et al. Distribution and drug resistance of
pathogenic bacteria isolated from hepatobiliary surgery depart-
ment patients with nosocomial infection from 2011 to 2020[J ].
Chinese Journal of Nosocomiology, 2022, 32(24). 3752 —
3757.

Sk, TR, B, G NICU A= LR B 8 2 i IR 45 1 %
fER R R[] hAe B Y g e aE, 2023, 33(1): 125 -
128.
Jiang L, Li XY, Liao Z, et al. Clinical characteristics and risk
factors for nosocomial infection in neonates of NICU[J]. Chi-
nese Journal of Nosocomiology, 2023, 33(1). 125 - 128.
EFREY, S, K SF. A LB BRI R S AR &R
WA HTLT]. e B BRI R, 2019, 29(8) 1209

[13]

[14]

[15]

[16]

- 1213.

Wang SQ, Wu TT, Zhang M, et al. Characteristics and clas-
sification tree analysis on related factors of neonatal nosocomial
infection[ J ]. Chinese Journal of Nosocomiology, 2019, 29
(8): 1209 —-1213.

Zipursky AR, Yoon EW, Emberley J, et al. Central line-asso-
ciated blood stream infections and non-central line-associated
blood stream infections surveillance in Canadian tertiary care
neonatal intensive care units[J]. ] Pediatr, 2019, 208; 176 —
182, e6.

Djordjevic ZM, Markovic-Denic L, Folic MM, et al. Health
care-acquired infections in neonatal intensive care units: risk
factors and etiology[J]. Am ] Infect Control, 2015, 43(1):
86 — 88.

Leone M, Bouadma L., Bouhemad B, et al. Hospital-acquired
pneumonia in ICU[J]. Anaesth Crit Care Pain Med, 2018, 37
(1): 83—-98.

Cantey JB, Ronchi A, Sdnchez PJ. Spreading the benefits of
infection prevention in the neonatal intensive care unit[J]. JA-

MA Pediatr, 2015, 169(12): 1089 = 1091.

R 3CHiH - R L4

A3 5| AN 2L S T, 7 RUAT L 4F. BT AR L ELAE W 5 e

I Be

TR L5 JE TR B - — IR D F AR FE LT ). o [ R i o 2

5.2024,23(2): 195 = 200. DOI; 10. 12138/j. issn. 1671 = 9638.
20244603.
Cite this article as; L.I Yan-min, ZHANG Rui-min, PING Li-li, et

al. Healthcare-associated infection and pathogen spectrum in neo-

natal intensive care unit: a 5-year single-center study [J]. Chin J
Infect Control, 2024, 23(2): 195 — 200. DOI: 10. 12138/j. issn.
1671 —9638. 20244603.



