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Etiology and risk factors of nosocomial infection in elderly stroke patients

ZHOU Xiao-yan] ,PENG Shu’,REN Li-junl (1. Health Management Center s Af filiated Hospital of North
Sichuan Medical College , Nanchong 637000, Sichuang ,China ;2. Department of Neurology , Nanchong Central Hospi-
tal ;3. Department of Geriatrics ,Af filiated Hospital of North Sichuan Medical College) ™™

Objective To understand the risk factors and pathogen distribution of pulmonary nosocomial infection in
elderly patients with acute stroke,so as to provide basis for the prevention and treatment of nosocomial infection in elderly
patients with stroke. Methods The clinical data of 510 stroke patients over 60 years old in the health management cen-
ter of the Affiliated Hospital of North Sichuan Medical College from 2015 to 2020 were analyzed retrospectively,and the
infection factors were analyzed. The pathogenic bacteria isolated from patients were identified, and the drug sensitivity
tests of Escherichia coli and Klebsiella pneumoniae were carried out. The primers of TEM,SHV,CTX-M and OXA were
designed,and the ESBLs producing Escherichia coli was analyzed by PCR.  Results A total of 65 strains were isolated.
Among Gram-positive bacteria, Staphylococcus aureus, Streptococcus pneumoniae and Enterococcus were 11,7 and 5
strains respectively; Among Gram-negative bacteria, E. coli , K. pneumoniae » Acinetobacter baumannii and Pseudomonas
aeruginosa were 18,13,6 and 3 strains respectively; Among the fungi, Candida albicans and Candida glabrata were 1
strain each. The resistance rates of Escherichia coli to tetracycline, ceftazidime.cefepime.norfloxacin, ciprofloxacin, genta-
micin, amikacin, piperacillin, piperacillin tazobactam, meropenem and imipenem were 61. 11%, 44. 44%, 33. 33%,
50.00% ,50.00% ,38.89%,11.11%,61.11%,5.56% ,5.56% and 5.56%. The resistance rates of K. pneumoniae to tet-
racycline, ceftazidime, cefepime, norfloxacin, ciprofloxacin, gentamicin and piperacillin were 53. 85% ,38. 46% ,38. 46 %,
46.15% ,38.46%,30.77% and 61. 54 % respectively. Among the 8 ESBLs producing E. coli strains,CTX-M primer am-
plification was positive in 6 strains, TEM primer amplification was positive in 3 strains and OXA primer amplification was
positive in 1 strain. Age,length of stay, hyperlipidemia, diabetes, hypoproteinemia, invasive operation, disturbance of con-

sciousness and dysphagia were the risk factors of hospital infection in elderly stroke patients.  Conclusion E. coli and
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K. pneumoniae were the main pathogens of nosocomial infection in elderly stroke patients. Antibiotics should be given ac-

cording to the results of drug sensitivity test.

GG | stroke;nosocomial infection; etiology; risk factors

i 7 R R B R N B R R B L U R TR AR
N o AR R S I AT 5 A i L 9 A B A S DAL T
B AR ERFE AR MR . BEA
PRJBTRE 57 » o B D RE SR L S ) 22 L AR KR T i 7R
oI K B NG . AR AMESRAR R IR AT ,
oy WA 22 L RN B AT T RE T BOE A NG AU 3
I A 2R R A BN 0 4 5 B0 TR
TR 25 PRS0 I 36 7 MERE . il T Be N R S i
SRR BUS RTINS B P R Y 4% DR 3R AT T 5 M
e le IR UL S A BOC L B AR A TP R B AR
G DL DT A K M 5 A T i A% v A A T R R
BN LB S N SR TR B (0 4 BRI BE BT
PRERBE AN SRR BB AR A R T X R K
QAT O AT P W AR T L AR I a4 R
AAF IR . AR ST IR AR R A TP B R 1 e
I8 PR 2 1 L R o A1 K DR X 2R AR A TR 52 1 A
BAF AR v B I S e N IR B TR AR T $R A
.

W57

1 ##

L1 W ARTA IG B 2 B B s B= B £ e 45 3 opo
2015 4F 1 A % 2020 4 12 A 60 % LI BB K7 b
HHERE 510 0, BEBE IR YL 2 T bR AT A (I B iR YL 2
WibRifE) . ARRIE . (1) 23k /5 MRI 83k CT 2 W
Shy i A v s (20 Bt PR R N R IR B AR R ok kAR TR
Yoy ) BEMRMMELF RS2, HEBRARME: (D
L L DI RER ST 4 () E BT 2 A
1252 FABIRTT 5 (3) [0 35 F8 A K P 2R B0 i ik g, 54
1.2 &M EL5EFA VITEK® 2COMPACT 30/
60 4= [ Zh w28 W % e A, vk AR W g BLIR N | i
BB LML, 78 E Eppendorf 2 & ; ABI-7500 A% )t
E 1 PCR 43 BT A, 3¢ [ 7 A W) 22 48 A ) 5 38 1 L Uk
BT AR AT R A . BE 3R, 3EE OXOID 2
A3 DNA 2% W . EX Taq DNA ® 4 . PCR buffer
45 PCR W ARF . % H EE A H AR AL A R A
AR W VLR 25 A IR FD

2 Fik

2.1 ARARERER RENABHERW IR .M
WARAS I AT VR I A Aol B 3% . SR FIRG R Ak
J7 WA ¢ 4 I R ARG 36 48 E LR ). R A VITEK®

2COMPACT 30/60 4= H 3l i 2 ¥ %5 %€ A FA AR B (1)
API %8 5T W AP 2 %8 . R A K-B 48 47 1Ok
I A 8 FH 25 0 047 25 0 58, e Am i CLSIT 2020,
2.2 KMm¥%AHE P~ ESBLs WAk m R4 A3
A ) e s A AT D 0 L oR KB 4R R P Bk R AT ES-
BLs A2 50 . 78 Pk 10 0 B R B2 F0 T MH 35
FRFE b LIES MR K-B 48 A P Buk iR ek . Sk
fWE (30 pg/ ) Sk fLALIE / 5EHL4E PR (30 pg/ R, 3k
HIWERT (30 pg/ ) e fIMERT / 5o b 4E IR (30 pg/ F)
TE— A AN B B AR Z 22 =5 mm, B A #5124 ES-
BLs M. PRMEXT B K32 %5 B ATCC35218; B
X} KR A T ATCC 25922,

2.3 ® ESBLs X B 3% A ¥ & 25 2L B 44

2.3.1 DNA BIMRH A 8 B 0 Vi 45 A T i A
16-18 h H- A7 F- BN G B H V5 B A A 500 pl K
BAZEK T, A 200 ]l DNA ZL# W, 3k % 1R 5,55
C/K¥# 1 h,95 ‘C/KIE 5 min.12 000 r/min(E.0 k4%
7.8 cm) B0 1.5 min, WO & W EIE WA EP
B, B DNA BRI, —20 CARIRIRAE

2.3.2 PCRYH 5l¥ikitZ MCEL6 ] Gen-
Bank, 5| ¥t DGR AEYHARARA A ER. R
K& .EX Taq DNA & 12.5 p1,10 X PCR buffer
5 ul,DNA B4R 4 ], dNTPs 4 pl, ETFHSI0%& 1
ploddH, O M2 50 pl, RBAAF:94 CHIAEM: 5 min;
94 CAEME 40 s, B KRR 1,72 “CHEAH 40 5572 °C
ZSEAR 8 min,4 CLORAF, WY 3G H 10 pl, in EB £
W10 mg/mD B E 0.5 pg/ml, 110 V H R H Ik
35 min,

2.4 St Fad NMHZEIFFEHME SPSS 24. 00 43 HT
EAF i A T R R e R Y R BE DR 3R R B L AR AR
Bt Fof [E] L A rp 2R ot T R LR R PR AR ER 1 1R
PN e XNl e U N LR 7N S N Sl e Ay R T
A M B 1

& R

1 REESW

ARBFFE 0 B IR 65 bk L H R bR A o
B 34 BRO R (i 52, 31%) ., R 15 Kk (5
23.08%0) . U1 43 W4 10 #k (/5 15. 38%0) , /K 3 #k
(i 4. 62%0), H& T Fh 43 28 s 22 BT PE T 40 #k (4
61.54%0) 43 3 KR A & 18 bk fili & 50 75 1A 1 13
PR B AN SIFT R 6 PR . 4 2R R M P 3 MR 5 22 BH



tOE R R AW R A

Journal of Pathogen Biology Apr. 2022,

2022 4 04 H 55 17 %55 04 1)
Vol. 17, No. 04

* 461 -

23 Bk (i 35.3800) 20 Bl & 8 (A AT BRI 11 K
Jifi R BEBRER 7 MR A BRTE 5 MR ELE 2 BR G 3. 08%40).
I R 22 T BE TR 1 B RO B 22 R R 1R
2 BIVE R LUK R A RO L R e A
A ERE N

1 7= ESBLs KB % 8 % 25 2 B4 0 3| 49 7 51

Table 1 The primer sequence for detection of common drug
resistance genes of ESBLs producing E. coli
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Table 2 The resistance of E. coli and K. pneumoniae
to commonly used antibiotics
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) Annealing (bp)
Primer Senescence
temperature Length
ATAAAATTCTTGAAGAC
TEM 42 1075
TTACCAATGCTTAATCA
GGTTATGCGTTATATTCGCC
SHV 58 867
TTAGCGTTGCCAGTGCTC
CGATAACGTGGCGATGAATA
CTX-M-1 55 420

CTTAGGTTGYGGCTGGGTGA

GATTATGGCACCACCAACGA
CTX-M-2 53 115
AADATCCCGACGSCTTTCC

TGTTGTTAGGAAGTGTGCCGC
CTX-M-3 55 688
TCGTTGGTGGTGCCATAGTC

GCGATACCACCACGCCATTA R
CTX-M-8 55 290
GACGACTTTCTGCCTTCTGCTC

CGGCCTGTATTTCGCTGTTG
CTX-M-9 55 793
TCCCGACGGCTTTCCGCCTT

TTTTCTGTTGTTTGGGTTTT _
OXA-1 56 450
TTTCTTGGCTTTTATGCTTG

CGATAGTTGTGGCAGACGA
O0XA-2 o4 580
TTCAGTGCGAAYAATACGG

KIGEATH (n =18) Jifi 5 3E TEAATE (n=13)
E. coli K. pneumoniae
PUER  mzypce WZER% BZEE WHERCO
Antibiotic Number of Drug Numberof Drug
Drug resistance Drug resistance
Resistance Rate resistance Rate
U2 11 61.11 7 53. 85
Sk 76 Al B 8 44, 44 5 38. 46
3 fL 0 5 6 33.33 5 38. 46
iR R 9 50. 00 6 46. 15
7SRO 9 50. 00 5 38. 46
RRER 7 38. 89 4 30. 77
fp >k R 2 2 11.11 0 0. 00
U EAIRN 11 61.11 8 61.54
Lﬁiﬁéﬁg 1 5.56 0 0. 00
EP R 1 5.56 0 0. 00
Vi 8% v 1 5.56 0 0. 00
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Table 3  Univariate analysis of nosocomial infection in elderly
stroke patients
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