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[Abstract] Objective To investigate the pathogen distribution and drug susceptibility profile of isolates from
nosocomial infections in burn patients, so as to provide the reference for clinical diagnosis and treatment. Methods A
retrospective analysis was carried out for the pathogens isolated from 534 patients in Changhai Hospital of Naval Medical
University (Second Military Medical University) during the period from Jan. 2015 to Dec. 2017. The bacteria were identified
by VITEK 2 Compact automatic microbiological analyzer or Microflex matrix-assisted laser time-of-flight mass spectrometer.
The drug sensitivity was tested by VITEK 2 Compact automatic microbiological analyzer. Results A total of 1 219
strains were isolated, including 877 strains (71.9%) of Gram-negative specimens and 342 strains (28.1%) of Gram-positive

pathogens. The top four Gram-negative bacteria were Klebsiella pneumoniae (203 strains, 16.7%), Pseudomonas aeruginosa
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(183 strains, 15.0%), Acinetobacter baumannii (176 strains, 14.4%) and Escherichia coli (101 strains, 8.3%). The top three
Gram-positive bacteria were Staphylococcus aureus (136 strains, 11.2%), Enterococcus faecium (72 strains, 5.9%) and
Enterococcus faecalis (60 strains, 4.9%). The pathogens were mainly isolated from wound secretions (577 strains, 47.3%),
sputum/bronchoalveolar lavage fluid (341 strains, 28.0%) and urine (147 strains, 12.1%). And 93.5% (319/341) of respiratory
pathogens were Gram-negative. Two or more pathogens were isolated from 58.2% (311/534) of the patients. On the top list
of Gram-negative pathogens, Klebsiella pneumoniae was observed with a tendency of multi-drug resistance and was resistant
to several antibiotics. The drug resistance of Pseudomonas aeruginosa could not be ignored, with a 35.5 % resistance rate for
carbapenems. The resistance rate of Acinetobacter baumannii to carbapenems could reach as high as 93.2%, with resistance
rate >>80.0% to most other antimicrobial drugs. The prevalence of methicillin-resistant Staphylococcus aureus in Gram-
positive bacteria was 69.1% (94/136). The resistance rate of Enterococcus spp. to antibiotics was 38.9%-66.3%. No Gram-
positive pathogens were observed resistant to vancomycin, tigecycline or linezolid. Conclusion The pathogenic isolates

causing nosocomial infection in burn patients are multi-bacterium, Klebsiella pneumoniae shows a tendency of multidrug

resistance, and Gram-positive pathogens are sensitive to vancomycin, tigecycline and linezolid.
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0 £ TR B O B o e Az B IR, o J5AR 5
L AZ A5 R AU, ; BeAh, AR &
EARERAE  EREIT R ML T PRSI A,
A5 175 B 3 A5 b A TR R 9 R B B A R K
S | Y VY S Y et il =B g NN @ n |
51 B AR T R R 2, a3 N R R I
FT B0 e 25 e 16 48 A B T8 Sl R U
AP 25, SR RIA AR ARk,
Il R4 Fh T B 259 32 07 -5 50T 24 B ok AN W
BT, 25 PR S IR HT R 6 97 1 R B A PR
ARG T 2015 4EZ 2017 AFEMFZE 420 R2F (5
TR ) KGR B3 B B N B SR A Y
Gy R 2, LIS be s 6 3 BE IR (TR T 4
HEAR AR

1 HRFTTE

1.1 EHRR I 2015 4 1 HE 2017 4F 12 H
MR R (O R KIFEERE 534 )%
1 B8 A e S TR) 6 A 1) 45 2R Il R A, A 45 B THT 43
W R SCRE I RE VR B PR U o TR
— R B AR AR IS 1 RSB AR R R Rk
534 g E T, B 390 il % 144 fi]; 4EHER 2~92
(52.2417.9) %, Hh<20 %% 23 #(4.3%) ,
21~40 %3 109 % (20.4%) , 41~60 %# 214 i
(40.1%) , 61~80 %3 159 1] (29.8%) , =80 ¥
29 ] (5.4%) o ZRWFFEM I ZE AR R K2 (B =
KF) KGR B B2 LA i

12 mREEALEL  WIREI B AR F5 4

[Acad J Sec Mil Med Univ, 2019, 40(7): 710-715]

P i (A EIG RS S0 4R ERLRR ) WHE T . RPEAR
AR A AR AR RIS R AT R P L 5% . B
YoE . WM EM ] VITEK 2 Compact 4 H 3%
VAT CEEREIRAF ) 5 Microflex %&£ /5T
iy B IO A W L S KA T RS T S (A v
NI

1.3 Ry kiXi il VITEK 2
Compact 4> H A 5 BT A0 15 53 1 09 i D
TR 25 R, 25 5 40 A AURR . A A
24 3 25, U A R A S8 IR RS2 9 Z bRtk
#r% (Clinical and Laboratory Standards Institute,
CLSI) M100-S27 #rifEdEA7#15E, BRiE kA Kig
B H (ATCC25922 ., ATCC35218) . 4l 4 oL B
(ATCC27853) . 4 (A7) % BK 1A (ATCC25923 .,
ATCC29213) . 257 ERIE  (ATCC29212)

1.4 it 42 KA WHONET 5.6 174
oyt THECFORLR FH R MRECR B 83

2 # R

2.1 JAREZEARSA M 534 Bkt B E B IR
PRASF LB 1 219 MR . Hidr, H2%[
PER 877 Bk (71.9% ) , HIBNHET 4 AL A BBk 50
it e AT (203 Bk, 16.7% ) . HiZ R A
W (183 ¥k, 15.0%) . B RSIFFE (176 #%,
14.4% ) IR (101 ¥k, 8.3%) ; H 4k
PETR 342 BE (28.1% ) , fi8UHET 3 457 B RE S 51
ReEEOEAERE (136 £, 11.2%) . HimEkE
(72 ¥k, 5.9% ) FIZ&inekiE (60 £k, 4.9%) .



e 712

BEERER 20194E7 H, 540 %

22 FRAKRERLSA 1219 MR IEE FERIE T
T (577 Bk, 47.3% ) . 3R/ i vk
W (341 Bk, 28.0% ) FIIRHE (147 Bk, 12.1%) o
E NG 79 N R i RS o R G < e N
PR /3SR T U TR R A = B TR %) LB e

H93.5% (&
2.3

1) .

BE A 5 2015 4EAHEL, 2016 4R

2017 44w AR A BR A Ir o FL 9 BT R R, T

RICHEAEH
W 2.

R 2 AP TR BT o LA i BT

®1 ROBERNBRLRREENIRAFRES 5

Tab 1 Distribution of pathogenic specimens causing nosocomial infection in burn patients
n (%)
Specimen N Gram-negative bacteria Gram-positive bacteria
Wound secretion 577 374 (64.8) 203 (35.2)
Sputum/bronchoalveolar lavage fluid 341 319 (93.5) 22 (6.5)
Urine 147 95 (64.6) 52 (35.4)
Abscess 42 22 (52.4) 20 (47.6)
Shunt fluid 33 20 (60.6) 13 (39.4)
Catheter 22 15 (68.2) 7(31.8)
Blood 15 6 (40.0) 9 (60.0)
Other 42 26 (61.9) 16 (38.1)
®2 BROGBERANBREETEREFREES
Tab 2 Distribution of main pathogenic specimens causing nosocomial infection in burn patients
n (%)
Gram-negative bacteria Gram-positive bacteria
Year N
K. pneumoniae P. aeruginosa  A. baumannii E. coli S. aureus E. faecium E. faecalis
2015 419 44 (10.5) 53 (12.6) 61 (14.6) 36 (8.6) 59 (14.1) 23 (5.5) 22 (5.3)
2016 442 102 (23.1) 76 (17.2) 59 (13.3) 40 (9.0) 34(7.7) 22 (5.0) 19 (4.3)
2017 358 57 (15.9) 54 (15.1) 56 (15.6) 25 (7.0) 43 (12.0) 27(7.5) 19 (5.3)

K. pneumoniae: Klebsiella pneumoniae; P. aeruginosa: Pseudomonas aeruginosa; A. baumannii: Acinetobacter baumannii;

E. coli: Escherichia coli; S. aureus: Staphylococcus aureus; E. faecium: Enterococcus faecium; E. faecalis: Enterococcus faecalis
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Tab 3 Drug resistance analysis of Gram-negative bacteria causing nosocomial infection in burn patients

% (n/N)

Antibacterial agent

Klebsiella pneumoniae Pseudomonas aeruginosa Acinetobacter baumannii  Escherichia coli

Ampicillin
Piperacillin 80.6 (162/201)
Ampicillin/sulbactam 80.3 (163/203)

Piperacillin/tazobactam 55.2 (112/203)

Cefazolin 81.2 (164/202)
Cefuroxime 80.6 (158/196)
Ceftazidime 65.0 (132/203)
Ceftriaxone 75.9 (154/203)
Cefepime 61.1(124/203)
Aztreonam 72.5 (137/189)
Ertapenem 58.2 (110/189)
Meropenem 51.7 (104/201)
Imipenem 21.2 (43/203)

Gentamicin 68.5 (139/203)
Tobramycin 62.6 (127/203)
Amikacin 42.9 (85/198)

Ciprofloxacin 68.0 (138/203)
Levofloxacin 66.0 (134/203)

Trimethoprim/sulfamethoxazole 73.4 (149/203)

35.0 (64/183)

14.2 (26/183)

20.8 (38/183)

18.6 (34/183)
26.6 (45/169)

33.5(61/182)
35.5 (65/183)
35.5 (65/183)
35.0 (64/183)
15.8 (29/183)
29.5(54/183)
29.5 (54/183)

94.3 (164/174)
86.9 (153/176)
93.3 (154/165)

92.6 (163/176)
92.6 (163/176)
93.2 (164/176)

93.1 (163/175)
93.2 (164/176)
90.3 (159/176)
86.4 (152/176)
86.4 (121/140)
92.6 (163/176)
41.5 (73/176)

80.1 (141/176)

91.1 (92/101)
85.0 (85/100)
61.4 (62/101)
2.0 (2/101)
70.3 (71/101)
70.7 (70/99)
33.7 (34/101)
69.3 (70/101)
24.8 (25/101)
45.6 (41/90)
7.8 (7/90)
5.0 (5/101)
5.9 (6/101)
50.5 (51/101)
13.9 (14/101)
3.0 (3/101)
63.4 (64/101)
59.4 (60/101)
70.3 (71/101)
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Tab 4 Drug resistance analysis of Gram-positive bacteria causing nosocomial infection in burn patients

% (n/N)

Antibacterial agent

Staphylococcus aureus

Enterococcus spp.

Penicillin
Oxacillin

Ampicillin

High-level gentamicin
High-level streptomycin
Erythromycin
Clindamycin
Tetracycline
Ciprofloxacin
Levofloxacin
Tigecycline

Linezolid

Vancomycin
Gentamicin
Moxifloxacin
Trimethoprim/sulfamethoxazole
Rifampin

Minocycline

97.1 (132/136)
69.1 (94/136)

69.9 (95/136)
55.9 (76/136)
50.7 (69/136)
55.1 (75/136)
55.1 (75/136)
0
0
0
43.4 (59/136)
50.7 (69/136)
27.9 (38/136)
24.3 (33/136)
8.5 (10/118)

56.1 (74/132)

51.5 (68/132)
45.5 (60/132)
38.9 (51/131)
66.3 (63/95)

56.8 (75/132)
62.9 (83/132)
62.9 (83/132)

0

0

0
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