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Distribution, drug resistance and risk factors of pathogenic bacteria in patients with stroke —associated
pneumonia

GAO Wei,FU Qiang

(The Fourth Center Clinical Medical College of Tianjin Medical University, Tianjin 300140, China )

Abstract Objective: To investigate the distribution and drug resistance of stroke—associated pneumonia (SAP) pathogens and the main
risk factors leading to the disease. Methods: Data of the patients of the ICU in the Fourth Central Hospital of Tianjin, the ICU in the
464th Hospital of the People’s Liberation Army, and the stroke—related pneumonia in the Tianjin General Hospital of Tianjin Medical
University Airport Hosptial was retrospectively studied. According to the revised diagnostic criteria for stroke in the Fourth National
Conference on Cerebrovascular Diseases in 1995, and confirmed by head CT or MRI, patients with ischemic stroke(cerebral infarction)
and hemorrhagic stroke (cerebral hemorrhage) were divided into SAP group (276 cases )and non-SAP group (234 cases). The
distribution of pathogens and antibiotic resistance were analyzed. Meanwhile, a number of relevant risk factors were assessed. Results:
Gram —negative bacilli were the main bacteria leading to the onset of SAP, mainly including Pseudomonas aeruginosa, Klebsiella
pneumoniae, Escherichia coli, Acinetobacter baumannii, Enterobacter cloacae, etc. Gram—positive coccei included Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus pneumoniae, and so on. The incidence of SAP was related to advanced age, history of stroke,
hypertension, diabetes, history of smoking, etc. Conclusion: The pathogens of SAP are mainly Gram —negative bacilli with different
degrees of drug resistance, which are almost the same as that of hospital-acquired pneumonia. Risk factors include advanced age, history
of stroke, hypertension, diabetes, and history of smoking.
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Tab 1 Distribution of pathogens isolated from SAP
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IR L2 7 B TR 9 3.7
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Tab 2 Resistance to common antimicrobial agents of the major Gram—negative isolated from sputum specimens of patients with SAP

i e FE AT TR 28 T (n=64)

KIG¥As 1 (n=56)

AR R ML (n=22) H12 AT IR (n=13)

LIRS T 2 i 2455/ % MZGHREL T2 THEGHREL  THZR% WML TTZR%
MR 0 0.0 0 0.0 - - 0 0.0
2NN 59 92.2 56 100.0 22 100.0 13 100.0
By 55 PG bk 36 56.3 29 51.8 22 100.0 13 100.0
WRAE PU Al e 1 31 5 7.8 3 53 0 0.0 0 0.0
Ak 6 9.4 - - - - 13 100.0
Bl 34 53.1 53 94.6 11 50.0 9 69.2
SLAPE T 11 17.2 33 58.9 17 713 12 923
KA 31 48.4 31 58.5 0 0.0 5 38.5
Eatiiine] 41 64.1 56 100.0 13 59.1 11 84.6
Bk 2 9 14.1 8 143 0 0.0 6 46.2
BAEER 33 51.6 7 125 4 18.2 8 61.5
RKER 56 87.5 8 143 0 0.0 11 84.6
SR 1 1.6 0 0.0 10 45.5 5 38.5
EEa) 2 3.1 0 0.0 12 54.5 4 30.8
Jefth5 7 0 0.0 0 0.0 20 90.9 4 30.8
N A 12 18.7 47 83.9 0 0.0 6 46.2
LA B 16 25.0 41 73.2 0 0.0 3 23.1
iR il 26 40.6 56 100.0 - - 10 76.9
RS 23 35.9 26 46.4 - - 12 923
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Tab 3 Resistance of major Gram —positive bacteria isolated from
sputum specimens of patients with SAP to common antimi—
crobial agents
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HER 24 100.0 6 545 7 77.8
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BIPHYD A 4 16.7 2 182 2 222
NV A 7 29.2 3 27.3 4 44.4
TR A 7 29.2 3 27.3 4 44.4
IEE 13 542 11 1000 5 55.6
UEZS-+ 11 458 4 364 7 77.8
FlHEF 8 333 5 455 5 55.6
=g nrai] 16 66.7 6 54.5 8 88.9
K+ 3 0 0.0 0 00 0 0.0
TR 15 62.5 8 727 5 55.6
Iz e iz 0 0.0 0 00 0 0.0
IR 2 K] 8 333 6 545 7 77.8
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Tab 4 Analysis of risk factors of SAP

b brifER  OR 95%CI P

AR 1368  0.075 3208  3.064~3.358  <0.001
A s 0762 0.049 1997  1.904-~2.095  <0.001
TR L 0221 0.071 1409  1277~1.554  <0.001
BRI 0.125  0.055  1.195  1.091~1.308  <0.001
RN 0.737  0.036 0782  0.715-0.856  <0.001
W2 A e 0.165  0.030 0716  0.659~0.777  <0.001
3 it

SAP JEASH R H UL R E 2 — SR AET
B KR 2 — I BT O 2RI,
AR KB, K SAP BEIRIER N 8.7% , A Kk
SAP B EIRIER K 0 %, HETEEIT 5T, 2o &
s I — M A AT A Rk R B R L R B B
i RIS RE IR I A B B N o AR A X ER
AT 98 1A T BRTAH O SCHRARGE LA AR BEER DA 22 L,
SR i i 1 R I S VA S L B N )
HHE R  SAP 1 [ B -5 4 X AR AR il 48 1) L
o D PR IR AN ], 5 B PN AR AT T 2 ) T A
— B, FAFE R R R B Tt 250, R A 85 A7 70 1
PESE L 2017 A4 [E A0 TR I 24 W 412 4 s R b
X MRSA g JE st % 21.6% , MRCNS Jig Ji B K
N 74.2% , SRR A FEEA—5 . SAP ¥k



552 4

[ R A P S Rl e A TN XtV WA S Tl S N 141

FREERFI HER R S A8 R A it 5 e A T
K354 Ao R AT ER A SR A i L S
ANEHIFFI AR B, SAP DI 2 BPE R R 3, 2015
FRAE IR 75.4% , X5 P AMH T4 R A
ARI1e1 SR i 35 A DR A it 9% e B AT DT T 24519 150 ™ 5
¥ e 25 YRR R 5 ESBLs M BB Z B K.
ESBLs &—2 kiS00 -, RE/Kms
B RRAL AP AE R (a5 =0 S skt
R EAIFE LR ) LTI R, B
SRR RS R IR R RARIH 2540, 4 > PR
XPEE NI R g0, YA 7 AR i 251 (B 25 iR 2 hn
INZNH A TEBURE 254 , X~ B R R >4 B
PER A BORBURER, 2500 B 5 BUBE T,
GNP B, N BN 2R FH 2 B 1R 258 Il
9 i, B A BRI 9 P A X itk 757 8 s B IR v At 2
ISk AR R IR R BURR, X ST A
B 2l B R AR RR L 24 5 KA i X Btk
TR BORPT VG A CUIE | A 2 B
TSR R TR R A R B R AR
24 5 ] 515 B T o R o7 e ARl s £ 1) 8 R
I8 KM I B R AR W S AR B E R R
95 SN B T R 2T 2 R B o 5 SN B AT R o
XPWRAT PO AR A (SRR U T, WA A et AE R
T 245 R XA 38 1 o WIRAE PR A b e L R X 8- o >4
PV TR 24 F2 AR, IV R0 P R 2 e i 24
W, G R IE A, SAP 2 ik a3 9 EC R e
FERR /i S B SR R P AT 7 1% IR B B WG 27 2 o
FE R 0 TR > G L A TS
o BT RMR AT TR S S R
RAEARNE, SAEHERPER, &k AR
SR L BRI e O T R A S SAP [ &
WA K, 5 E A ST 45 A — (AT RE
PRI A i A e F OS5 | R P it e 22 1)
AEBLIC T R A PR D BE SRS, i AAE A AR A7 AE I,
0 S O SR )RR TR A5 5 O R It S el
W PRI R IO = ] 40 1 4R i A kT e L 3L
A% B 21 20 it #% SR RE 1 FASTE 6 7 BRAR Ll — 25
YGRS, i) I A it Jk e s AR v s A g AR
Fy] S 53 1 S RS RN A N ) B T e A 4 o
2o, DNTITSE NG 5 1) A 2R, #E LA 45 PR 36
(RS T, A b 2R B 25 5 1k e A AE e IR B 1R
ANFIGE , #55 SAP B & .

ZE b B AR RIS SR B AH X SAP /9% UL
B , AR TR RLE R e R L HR e i kb
REEABMM A, $E IR TR BRI

S

(1]

2]

(3]

[4]

(3]

[6]

(8]

(7]

9

[1

—

(12

—

(13

—_

[14

fin.ar}

(5

[t}

(16

—

(17

—

[18

[t

[19

—

[20

[}

—
N}
—_

—

Emsley H C,Hopkins S J.Acute isehaemie stroke and infection:
recent and emergng concepts|J].Lancat Neural,2008,7(2):341
Katzan I L,Cebul R D,Husak S H, at al.The effect of pneumonia on
mortality among patients hospitalized for acute stroke[J].Neurology,
2003,60(4):620

Katzan 1 L,Dawson N,Thomas C L.at al.The cogt of pneumonia
after acute stroke[J].Neurology,2007,68(10):1938

Katzan 1 L,Dawson N V,Thomas C L.et al.The cost of pneumonia
after acute stroke[J].Neurology ,2006,68(22):1938
Finlayson O, Kaparl M,Hall R.er al.Risk factors, inpatient care,and
outcomes of pneumonia after ischemic stroke [J].Neurology, 2011,
77(14):1338

Hilker R, Poatter C,Findeisen N,at al.Nosocomial pneumonia after
acute stroke: implications for neurological intensive care medicine[J].
Stroke,2003,34(4):975
AR A 9236 [ e SRR A T AR DC R It 48 1206
R I I]. AR AR GE,2010,49(12) £ 1075
Zhou M G,Wang H D, Zeng X Y, et al.Mortality,morbidity,and risk fac—
tors in China and its provinces,1990-2017: a systematic analysis for
the Global Burden of Disease Study 2017[J] .Lancet, 2019,9(394):1145
PP, BT Ay A AR DG 5 2 BT rh I A il 58 i T AL &
FALR )] R 22 B 2 445,2015,12(24) : 1327

Urra X,0bach V,Chamorro A.Stroke induced immunodepression
syndrome:from bench to beside[J].Curr Mol Med,2009,9(2): 195
American Thoracic Society;Infectious Diseases Society of America.
Guidelines for the management of adults with hospital —acquired,
ventilator—associated, and healtheare—associated pneumonialJ].Am
J Respir Crit Care Med, 2005, 171(4):388

Bartlett J] G, Mundy L. M. Community —acquired pneumonial[J]. N
Engl J Med,2009,333(24):1 618

Niedeman M S, Mandell L. A, Annueto A, er al. guidelines for the
management of adults with Community —acquired pneumonia,diag—
nosis assessment severity,antimicrobial therapy,and preveation [J].
Am J Reapir Crit Med, 2007, 163(7):1730
Bousbia S, Papazian L, Saux P, et al.Repertoire of intensive care unit
pneumonia microbiota [J].PLOS One,2012,7(2) : 32486

MR 3R 2 s, PV, A S M A BB SRR 1 s S TR
2B SER RZE AT L)) P A B B e 24 75,2014,24(6):1407
Edmiaston J,Connor L,Steger—May K.,et al.A simple bedside stroke
dysphagia screen, validated against video fluoroscopy, detects dys—
phagia and aspiration with high sensitivity[J]]. ] Stroke Cerebrovasc
Dis,2014, 23(4):712
ATz AN T B A TSR IR B 5 HE JE (], rh AR 1 2 24 . 2006,
86(9): 641
X2 AR KA VRN ZE AR Sl 58 S 8 DR 32 23 # [0 465 0
S 29599,2018,10(5): 583
W oK AR, A5 SR R IR A R S R I 5 A A
5 R R AT ). I S 2B 7 35,2016,19(14) : 97

Marik P E,Kaealan D.Aspiration pneumonia and dysphaia in the
elderly [J].Chest,2003,124(1):328
Walter U,Knoblich R,Steinhagen Vet al .Predictors of pneumonia in
acute stroke patients admitted to anurological intensive care unit|[J].
J Neurol,2007,254(10):1323

(2019-02-25 i)



