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The changes of pathogenic bacteria,drug resistance of main pathogenic bacteria and related risk factors in
blood culture of hospitalized neonates
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Objective To analyze the changes of pathogenic bacteria in blood culture of hospitalized neonates and drug
resistance of main pathogenic bacteria from 2016 to 2020,and to analyze the related risk factors of nosocomial infection in
neonates. Methods A total of 3 284 newborns infected in the intensive care center of our hospital from January 2016 to
December 2020 were prospectively included in the study. Clinical data were collected sincluding age,sex,endotracheal intu-
bation time, underlying diseases,duration of antibiotics use,drug resistance,length of stay,drug sensitivity,specimens and

length of stay,etc. And observe whether there is iatrogenic infection in the children.,collect 1~3 ml blood in sterile cul-
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ture flask, VITEK 2 COMPACT automatic microbial identification and drug sensitivity analyzer was used for identification
and drug sensitivity test of extracted pathogenic bacteria. The drug sensitivity results were interpreted according to the
CLSI2017 edition standard. The detection rate of pathogenic bacteria and drug sensitivity test results of all blood samples
were counted. The distribution characteristics,changes,drug resistance and related risk factors of the detected pathogens
were analyzed. Results From January 2016 to December 2020,3 284 samples of neonatal blood were cultured,and 215
strains of pathogenic bacteria were detected,with the positive rate of 6. 17%. The detection rates of Staphylococcus epi-
dermidis and Staphylococcus haemolyticus showed a downward trend in five years,the detection rate of S. epidermidis
in 2016 was 27.27% ,and in 2020 was 17. 54 % ,and both staphylococci were coagulase-negative staphylococci (CNS) ; The
detection rate of S. haemolyticus was 18.18% in 2016 and 15.79% in 2020. The detection rates of Escherichia coli and
Klebsiella pneumoniae showed an increasing trend over the past five years. In 2016.the detection rates of the two patho-
genic bacteria were 9. 09% and 3. 03 % ,respectively. By 2020, the detection rates increased to 15. 79% and 12. 28% , re-
spectively. The drug sensitivity test showed that the drug resistance rate of methicillin-resistant S. aureus (MRSA) was
33.33% ,which was significantly lower than the drug resistance rate of methicillin-resistant coagulase-negative Staphylo-
coccus (MRCNS) of 70%-90%. The resistance rates of S. haemolyticus to ciprofloxacin, levofloxacin, oxacillin and e-
rythromycin were 72. 22%-91. 67 % , which were higher than those of S. epidermidis (23.40%-76.60%) and S. haemo-
Lyticus (12. 50%-81. 25%). The resistance rate of E. coli to gentamicin, ceftazidime, gentamicin, ampicillin, cefazolin,
ceftriaxone and ampicillin was 24. 14 %-75. 86 % ,and that to piperacillin,imipenem,amikacin, tobramycin and levofloxacin
was <<10. 34 %. The resistance rates of K. pneumoniae to antibacterial drugs were lower than those of E. coli ,among
which the resistance rates to gentamicin, imipenem, ceftriaxone, cefazolin, ampicillin and ceftazidime were 20. 00%-
45.00% ,and the resistance rate to other antibacterial drugs was <<5. 00%. Logistic regression analysis showed that basic
diseases,iatrogenic transmission and tracheal intubation were the independent risk factors for nosocomial infection in neo-
nates (all P<C0.05). Conclusion There are many kinds of pathogenic bacteria in neonatal blood infection.and the de-
tection rate of coagulase-negative staphylococci (CNS) and Enterobacter spp. is high. Moreover, the distribution charac-
teristics of pathogenic bacteria in different years are different.and the change trends are significantly different. Retrospec-
tive analysis of the pathogen composition and drug resistance results on a regular basis will provide a theoretical basis for
carly clinical anti-infection treatment and reasonable antibiotics.
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Table 1 Distribution, composition and changes of blood culture pathogens of neonates in hospitals from 2016 to 2020
2016 4F 2017 4F 2018 4F 2019 4F 2020 4F At
i e T AL AL HREL HREL 78 AL
Pathogenic bacteria No. of % No. of % No. of % No. of % No. of % No. of %
strain strain strain strain strain strain
2% 24 72.73 26 68. 42 26 63. 41 27 58. 70 33 57.89 136 63.26
F AR 9 27.27 10 26. 32 9 21.95 9 19. 57 10 17. 54 47 21. 86
R IRETEGEE gE) 6 18.18 6 15.79 7 17.07 8 17. 39 9 15.79 36 16. 74
N HE R 4 12.12 3 7.89 3 7.32 3 6.52 3 5.26 16 7. 44
4 W0 B RS 1 3.03 1 2.63 1 2. 44 2 4.35 4 7.02 9 4.19
2R 1 3.03 2 5.26 1 2.44 1 2.17 2 3.51 7 3.26
HoAth 3 9.09 4 10.53 5 12. 20 4 8.70 5 8.77 21 9.77
2 P 9 27.27 12 31.58 15 36. 59 16 34.78 20 35.09 72 33.49
Kb 3 9.09 4 10.53 6 14.63 7 15. 22 9 15.79 29 13. 49
Jili 4 5 B AA T 1 3.03 3 7.89 4 9.76 5 10. 87 7 12.28 20 9.30
i 8 N ST R 0 0. 00 1 2.63 2 4. 88 2 4.35 3 5.26 8 3.72
HAth 5 15.15 4 10. 53 3 7.32 2 4.35 1 1.75 15 6.98
L 0 0. 00 0 0. 00 1 2. 44 3 6.52 4 7.02 8 3.72
SRS 0 0. 00 0 0. 00 1 2. 44 2 4.35 3 5.26 6 2.79
S BR AU B T 0 0. 00 0 0. 00 0 0. 00 1 2.17 1 1.75 2 0.93
4t Total 33 100.00 38 100.00 41 100.00 46 100.00 57 100.00 215 100.00
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Table 2 Analysis on resistance rate of main Gram-positive bacteria to antibacterial drugs in blood culture of newborns
S e AT R ¥ LA 5 AR B G ATHT B
S. epidermidis S. haemolyticus Human staphylococcus S. aureus

FEZ Y (n=47) (n=36) (n=16) (n=9)
Antimicrobial WEE 2% WEE 2% GRS S EE S WKE R
agents No. of Drug No. of Drug No. of Drug No. of Drug
drug resistant resistance  drug resistant resistance  drug resistant resistance  drug resistant  resistance
strains rate( %) strains rate( %) strains rate( %) strains rate( %)
HEEC 44 93.61 33 91. 67 15 93.75 9 100. 00
J I P b 34 72.34 32 88. 89 12 75.00 3 33.33
PRREE R Gk B 3 6. 38 11 30. 56 1 6. 25 0 0. 00
TNHER 0 0. 00 0 0. 00 0 0. 00 0 0.00
) 2 i e 0 0. 00 0 0. 00 0 0. 00 0 0. 00
U7y 8 17.02 11 30. 56 5 31. 25 1 11.11
RSN 36 76. 60 33 91. 67 13 81.25 6 66.67
MR 9 19.15 18 50. 00 3 18.75 5 55.56
FERYE 13 27. 66 26 72.22 2 12.50 2 22.22
AR E 11 23.40 26 72.22 2 12.50 1 11.11
WP 2 1.26 8 22.22 2 12.50 1 11. 11
UN: R 1 2.13 0 0.00 1 6. 25 0 0.00
) 15 4 8.51 3 8.33 0 0. 00 0 0. 00
5277 i W 24 51.06 13 36. 11 10 62. 50 2 22.22
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Table 3  Analysis of drug resistance rate of main gram-negative
bacteria to antibiotics in neonatal blood culture

PN E R Jili 52 32 7 1A 14
E. coli(n9) K. pneumoniae(n20)
LEA GETS SN EUE S (/3 QI FE
Antimicrobial agents No. of Drug No. of Drug
drug resistant resistance drug resistant resistance
strains rate( %) strains rate( %)
RN 22 75.86 -
FONTIA/EF I 10 34,48 8 40. 00
WR 37 4 K / s e 1 481 1 2. 04 1 5,00
S 7t Ak 12 41. 38 8 40. 00
S 7 Al wE 8 27.59 9 15. 00
DA 14 48.28 8 40. 00
M 3 10. 34 1 5.00
Tz B 0 0.00 4 20. 00
B oK B 0 0.00 0 0.00
KREH 7 24,14 4 20. 00
IR 9 31.03 0 0.00
EERDE 3 10. 34 0 0.00
ZhER 1 3.45 1 5.00
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=>0.05) s BRI | BE R VE AL B SR YRR R
JUBE P JE% % T A 1 N7 e B IRV R (P <20, 05 3 P <<
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Table 4 Logistic regression analysis of related factors
of neonatal nosocomial infection

. CEK e OR f
i AR fFlE Wad i P ORMH 05U B K

Variable B SE  Wald value P value OR value 95%CT of OR value
HERBE A 0.319  0.459  7.816  0.0121  2.954 1.261~4.873
RERE 0.849  0.568 24.821  0.0003  8.531 1. 488~6. 054
& 5 A 5 4 1.428 0,627 6,645  0.0347 1,936 0.817~3.765
HbRAMERE 0758 0.618  8.637  0.0612  4.672  1.672~12.874
PG AERR R 0.824  0.549  7.532  0.0577  2.458 1.287~6. 943
o I

NICU Ry ia Xt 4 R fa &8 4 L, Wi & NICU 2
P EARMETE, B LR T R WA 2] T & 5.
HEE 0T R A L IGA 2 NICU B, 9 15 1
& 5 7R BE 0 () 75 2 Fh A Q12T £ R B Bg )Y T4E
B TFJE N B A B e R OR K E e A, R
BEINREA A . S50 NICU BLM Be P & A 1 5 I X
OO, A RE R E A NICU # 4E JLBR IR & A %
15. 28 % » AL 45 28 Ik e | P4 T 1 JER e AR A B g et
IR e R R NICU B g il 32 228 80, DU il 35
JEYL T H W, T E A NICU B2 B i g 3 % LA 47
SR Sy 3 R AR AR B YT KTk ik TR



PR OB R AN F R A

Journal of Pathogen Biology

2022 4F 07 H 317 B4 07
Jul. 2022, Vol.17,No. 07

* 839 -

TR AR A R R R LI 2 AT IR A PR R VR R 5 5

A LB EAE A 42 60 4R AR W) 32 DL 22 [k
WO, 2004 4 B 25T 638 4 BeE A Lk AT
G074 BLEILERIZ Y Jo b 80, 406 S 2% [ TR
YL ARk, Bl A BT AR 2N 3G T, — LB 24 TR
FEUR B, 6 TP R 28 A b H 25 2 e
St 5 8 E W B (MRCNS) | it B4 74 Ak 4 o (0
I R A (MARS) 45 S 800 B gk, 76 56 43 W b 1X
MRSA YL &k ik 6. 0% ~40. 0% » MRCNS J&%
Pe e R 600 ~ 709 TR 20 T T 2 0 0 4R 4
Al LR, 2003,2005 4F MARS 75 45 5 (6,3 %5 3K 4
) e il 41, 4% F1 69, 2% . MRCNS (5 #E [# i [
PERT A BR T 74, 4% F1 82, 2%, ¥ L W] B K Y
#EY D MARS.MRCNS X8 51 % 7 5 % R 0
TP B KR K IR R R R 45 . (AL 25
49 B okl 7 A L0 e T S R 40 A L & 2B A A
FRLJER e B, i AR b T O 245 0] 9 BT M, 36 9T K B AR
KU RN i 24 A1 B R 25 7 i | AL
L T B R 32 LS BR A O L E R
PR R e 1 i A

ABIE 5T AR B A LI 35 5% 3 284 oy . k215 £k
TR L BEE RN 6. 17 %0 AR T A R 4 20 4 1 3
i LI RER M 55 9% PR AR 7. 20 %, 40 A IR AT g
SRR AE LS AE X £ 40, 1 B 02 AN s IRR AR SR S
B R R S 26 K I AR A 22 Sk B RO, ot A, SR it B
L o 25 K6 INF 8] 0455 5% 40 152 s m] BE 23 %oF L 15 35 BH 1k 2R
J— FE R 3 P A 2 BR A LV I A 2 BR R TE 5 AR TR
AR L RS FR A6 R A0k 21, 86 %6 A1 16. 74 % . HE 4
T AV 2 B e A JER 0 9 D T 44K TH DA o 22 BRI T Oy 2
HE— A A A 3% 35 96 D BT A A8 AR R 0 25 SR R L R
HiA PR 2016 AF A R 27, 27%, 2020 AERE &
17,54 % ;175 1L 4 25 BR B 2016 4E 46 1 % K 18. 18 %,
2020 4EREE 15.79% . PR R BA B A SR AE 5 AR ]
ERRARRE S, H 3 CNS. X 557 42 LK Bk 5 B 2 fig
BH PRGN AR R T A CNS & 41 S 5t 25 34
I PR R A 0 40 TR RS A A T 4 A 2 T S R R A O
PE AR 7R 58 = AR Sk 0 BR 3 S HL A2 G R 4 24 9 sk R
JEIPETR L CNS 2% G4 UK o 7T RE 23 39 hn . 7 1im IR R
YIS 5 1 R X 48 ONS & B e 38 205 YL BT 8, T 72
G345 A 1B 7% BA 1 e B I Ok 45 12 B CNS i it /8
e, A IRGESE A U 55 B R B e A 7. 67
b X I 7 B S RS YL A 56 (e

CN'S 1 DL ifi 7 % BR 6 4T BT 5 25 9 A0 i 24 1 4
SHR VA IR 5 BR TR X IR N VD L LA SRR D AR L R e T R
R EMIT 3N 72. 22 % ~91. 67 % . 55 T3 2 7
AR T AT 25 5 23, 40 % ~ 76. 60 Yo F1¥% 1M % 25 B3R &

T 252 12, 50 %6 ~81. 25 %6 , A% I 4 F L Wk Wi 2 1A
R 2% WA e e 3ty o AR AT 25 R AR . A AR B R S
S 25V 0 7 A B2 X BT e S — g A 5 ik
MR 22 PR ) o 24 e 5 AT, A 3 P T A L MG I RE FY) 3R
¥ o 2D OB 2 B T 2 1 O K 3R A A
X WRPL PG AR S5 e L BTOK R R 2 A R M A R
b BT 25 28 <010, 34 06 o AE X Sk 76 ma K | Sk ity # %) T
2R A 41, 38 Y0 R 48, 28 %0, I i 1 2 5 & P AR
i 245 58y 75. 8 Y0« B WA Ry 22 56 24 . il 48 e 7 1H
TR BIE T 25 W) R i 25 AR AT K 3 A T, X BTK R
507 \ISRU sk =8 U9 d S EDALE N O R =
WV BB R #E, 8 A TR A LG . E
P E R AL . 2016 47 )L B ik 75 25 M Tt 24 17 A B8 R 1
R 15, 4 % o WA 5% v W0 e 15 7 1t 24 il 9% 0 0 P
B A 20.00%, FH 5B .

R I R E 48 S 7S o K A8 A B o A A

e R A7 A e VB s o U A AR N P R A T I 4R

e i FRE B A LA SRR 38 AH X 2R L A 45 45

WE K, 2 NICU K A4E B NG 1 KUK 2 2% 42 T

HE— 25 B 2R L AR A g B AR BIESE Logistic

1 USG5 BT S 7S G Al A5 AP 458 4 R ARG B A AR BT i

B A LIS 1Y A TG B TR AR L T A | R R AR

T B S A AE HE B A L BE R S i AT A R IR R

HT T UL, FE X7 A JLEAT JE AR T I, S AT BE U Wy

B YR D T T RE I L R R AR . IRYT TP R T R T

B 2 it A O B A [ I N LR SR A

T AT R AMEARAEIR T I 07 A% 37 G T #8 4E 1 BE R

SR, EAEIRYT R b A R A VS AT AR 4 A

BRI TR, A% T B BN B A
25 L TR, AT R A L I VR Rk G 1Y 9 i T A 2

B2, H BB I 8] A A2 5T 9 D T A R R O3 A R

TEAN W A2 TR o S0 00 it T A i 78 3 1 D0 M Tt 24

PEZE R BEAT o3 M ] Sy PR G IR 9T 4R e T L R AR

PrA R AW . HeAh il TR A LR RR IR B A

SR AR T R AR A 45 48 7 Hy 28 9 = 6 10 B 0 5 8, ™

6 TC TR A L 98 PR AR E AN 2 T | R R 1 R A

(&% k]

[1] Fu C,Wang S. Nosocomial infection control in healthcare set-
tings: Protection against emerging infectious diseases[ ]]. Infect
Dis Poverty,2016(5) : 30.

[2] Luo K.Tang J.Qu Y.et al. Nosocomial infection by Klebsiella
pneumoniae among neonates: a molecular epidemiological study
[J]. J Hosp Infect,2021(108) :174-180.

[3] Chen YC,Lin CF,Rehn YF.et al. Reduced nosocomial infection
rate in a neonatal intensive care unit during a 4-year surveillance
period[J]. J Chin Med Assoc.2017,80(7) :427-431.

(T4 843 T)



TR R R E M FRE
Journal of Pathogen Biology

2022 4F 07 H 5517 B4 07
Jul. 2022, Vol.17,No. 07

(1]

2]

(3]

[4]

(5]

L6]

(7]

(8]

(9]

RARAT, EOGBE, X AE. HAE e A AN R R E RIEN T 5 FIB
AT AR A B ELT . oA 2 e Rk e 2 2% 3k, 2020, 30(4) 1 492-
496.

Coopersmith CM, De Backer D, Deutschman CS, et al. Surviving
sepsis campaign: research priorities for sepsis and septic shock
[J]. Intensive Care Med,2018,44(9):1400-1426.

B J13F 0B, NLR B64 CRP 55 PCT %18 1k ' 28 08 2k 4 1k 1 W
BT R E M RR RS W) ], A e E Je ik, 2021,
31(12):1861-1864.

AR L I IE gL X 0 L AL MR 2B CD64 5 HOXT ICU k3 9
BELHM LT, AR 8 TR 2 R R 2, 2021, 33(6) : 676-
679.

UYL PV AR A, S PR COPD i 2 il 16 HE Uk W05 J5E 14 43
A B M35 Bk 2 LCC16 . CRP/ALB 43 H (1. A [ Ji Ay 2 2
#,2021,16(6) : 710-714.

Singer M, Deutschman CS,Seymour CW,et al. The third interna-
tional consensus definitions for sepsis and septic shock (Sepsis-3)
[JJ. JAMA,2016,315(8) :801-810.

FRER AN, AL AR VA A A R e UM T AE R LT
HF 5EE MR 2 )]. 2R E%IEK S HF.2020,18(1):
57-60.

SR ATHR KL BT, AL MERAE PR 58 L UL T Kal, VE-Cad 1Y
A RS BUGR R AR LT b BB 2 2% 6K 2021, 31(17) . 78-
84.

BEY, 60—, L2, %, PD-1.sTREM-1 & NLR 7£ @ {ji tk
IS S S &/ /=R E el R UK A e R [ = P /i
2021,13(7):1175-1178.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

X EUH #EF. hs-CRP.PCT.NLR 4 A5 0 75 12 W 20 B 1 1.

TR e vl e s R 0 B . A 9 G 98 43 BT 5 I R L 2021, 28 (6)

951-954.

Bourgoin P, Soliveres T, Barbaresi A, et al. CD169 and CD64

could help differentiate bacterial from CoVID-19 or other viral

infections in the emergency department[J]. Cytometry A,2021.

99(5) :435-445.

WG, W R %L k. 1 NEUY .CRP.PCT Hl CD64 &Y

5 B0 £ 8 P B B R A TR 2 W CR X ). S

JiE A4 ik, 2021,36(7) : 1152-1156.

A, EIT. NAPNLR K& CD64 76 i 1677 & I 40 1 e e 1

FHRWS WA R LT, b R S 2 R L 2020, 32(8) : 933~

935.

Y AR YT, CRPLLDH, SF Bl /N L MPP Jf % 4 &

RAER M L5 A ERREL]]. 0 Fi2 Wi 53897 223, 2021.13(7)

1162-1165.

ZEEL GV B, ARG CRP/ALb HE (CAR) RS HL 7
UG W43 (GPS) 5 B B & I R B S 8 e R LT R AS

K ,2018.36(2):120-123.

XK AR RREL L BRVE. C MR A E A WS 2075 REext

o B A ™ T R R A TS 04 AN A (B LR LT . R 2 A A

#,2020,26(4) :301-303.

FEBORE 2L J8 . CD64 3540 NLR & CRP/ALB e {H X I i

HEEFEEAR G RO EEm M EL] TEBEERLE,

2020,40(4) :791-794.

(R EHY 2022-02-14 [fEEABHY 2022-05-12

>SS0S 0S00S 000000000000 0000000000000 0000000000000 0000000000

(k3% 839 70

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

RAR i 8. B AR LR W s e R R R A i S LT L
FE#F X BE Il ,2021,37(20) :133-134.

T BT 2 E P AN R R e TR 3 A B 24 v A AT LD . s AR
K274 ,2020,31(9) :1087-1089.

KA X, W, SR 45 A LT WAL OGP i 2 5 B T A% i B fs
G R[], DU K22 4R (R 22 R . 2013, 44(4) - 584-587.
MR LEME. T TR S B BRI A SR T ], TP E R 2
F4,2009,9(12) : 2884-2885.

fk #HaL L R A BT LE B BE 10386 43 2E L i % 5% 9%
JEUTE 43 A 5 25 1 43 B LT ). AR TR B B %, 2019, 46 (15) : 2820-
2823.

E b DiH U 4 2015~ 2017 4EBE PG 4 A B B e I PR I 37 J8%
e 93 SRR 1) 23 A B i 25 0 2 A ). ARG 3 B2 27 ¢ 35, 2019, 34
(4):87-90,95.

FAE, AR, # NS, NICU Az L e P Jsk Ue £ I 18 3 1995 D5t o
AT BLLT ] B A g AR, 2021, 36(5) 1 1136-1139.
PR, BB IR T, A5 A L E A0 T R U I R R A
ST BARIZ T 51697, 2016,27(18) : 3491-3493.

T A% 5K g S AE L AR BT 2R L SR RE W PG D 4 e P Rk Uk 638
B4 HrL]. A LR . 2007,45(6) 1 437-441.

McGrath EJ,Chopra T, Abdel-Haq N,et al. An outbreak of car-

bapenem-resistant Acinetobacter baumannii infection in a neo-

[14]

[15]

[16]

[17]

[18]

[19]

[20]

natal intensive care unit;investigation and control[ J]. Infect Con-
trol Hosp Epidemiol,2011,32(1) :34-41.

SR ¥ NICU B A 2% Yt o JEL B Wt A7 0 A1 155 00 5 i 245 1 8 3 9 4R
FEoHTLI]. h E BE 254879, 2012,10(15) : 232-233.
ST SRR T S BT A R A T 24 A il A T U e s o Y
SPROEM [T, BB 2424, 2014.11(3) - 229-230.

Levy JH, Neal MD, Herman JH. Bacterial contamination of
platelets for transfusion:strategies for prevention[ J]. Crit Care,
2018,22(1):271.

FE A, 756 {5 L il K %0 T T B 43 A K 3 SR T 24 S
BrlI]. BRI B2 %, 2018, 45(8) :1524-1527.

Marks L,de Waal K, Ferguson JK. Time to positive blood culture
in early onset neonatal sepsis: A retrospective clinical study and
review of the literature[J]. ] Paediatr Child Health,2020,56(9) ;
1371-1375.

XIRU M 7 4. B A L WS B s R AR B N R U B R TR R A
[J0. AR M BE AR 224410, 2021,41(2) 1 146-149.

W2 R WRE S DRAEAE 45 00 A L E A W B s e g o Uk e
9o DA A1 R L L 4 AT R AE S A BT LD . A S R 5 9T 2020, 17
(23):111-113.

[ E#Y 2022-02-12 [EEEHY 2022-05-11



	2022-07

