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[ Abstract]  Objective To study the distribution characteristics of pathogens and their antimicrobial resistance in
chronic infectious refractory wounds. Methods 142 patients with chronic infectious refractory wounds admitted into The

Second Affiliated Hospital of Hunan University of Chinese Medicine between January 2021 and December 2022 were enrolled
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as research subjects to analyze the distribution characteristics of pathogens in infectious wounds and their resistance to anti-
bacterial agents. Results A total of 183 strains of pathogens were isolated from the 142 patients. Among them, 120 strains
(65.57%) were gram-negative bacteria, commonly being escherichia coli ( 15.30%) and pseudomonas aeruginosa
(14.21%) , 61 strains (33.34% ) were gram-positive bacteria, commonly being staphylococcus aureus (19.13%) , and 2
strains were fungi (1.09% ) , all being candida parapsilosis. Drug sensitivity test showed that escherichia coli, pseudomonas
aeruginosa, acinetobacter baumannii, klebsiella pneumoniae had high resistance to ampicillin, cefazolin, cefuroxime and
other drugs ( =60% ), while escherichia coli had low resistance to amikacin, nitrofurantoin, tigecycline and other drugs
(<10% ). Pseudomonas aeruginosa showed low resistance to levofloxacin, amikacin, colistin and other drugs (<10%).
Acinetobacter baumannii and Klebsiella pneumoniae showed low resistance to tigecycline, colistin and other drugs (<10% ).
Proteus mirabilis was completely resistant to minocycline, tigecycline and colistin (100% ) , but had low resistance to aztre-
onam, ceftazidime, gentamicin and other drugs (<10% ). Staphylococcus aureus and staphylococcus epidermidis had much
high resistance to amoxicillin, ampicillin, aztreonam and other drugs ( =60% ) . Enterococcus faecalis had much high resist-
ance to aztreonam, erythromycin, clindamycin and other drugs ( =60% ) , while the three were not resistant to vancomycin
daptomycin, linezolid and other drugs (0% ). Conclusion The pathogens in chronic infectious refractory wounds are
mainly gram-negative bacteria such as escherichia coli and pseudomonas aeruginosa, and gram-positive bacteria such as
staphylococcus aureus, varying in degree of their drug resistance to antibacterial agents. Clinicians should rationally stand-

ardize the use of antibacterial agents according to the distribution characteristics of pathogens and the results of drug sensitivity

tests to promote wound healing.
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Table 1 Distribution characteristics of pathogens in the

142 patients with chronic infectious refractory wounds

sl I (0 e ()
Path ) Number of Proportion (%)
athogens strains (n) roportion (%
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Gram-negative bacteria
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Escherichia coli
R B I
AR .y o
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Acinetobacter baumannii
ot (i
Hﬁkimfﬂlﬁl . 12 6.56
Klebsiella pneumoniae
s BV TR KT
ATSEARIDHTE 11 6.01
Proteus mirabilis
W
B . ‘o
Enterobacter cloacae
o T AT
PRlPHTI - 8 4.37
Bacillus proteus vulgaris
FHipb
Others 13 7.10
HEREEN 61 33.34
Gram-positive bacteria
ST
S ROMEHRE 35 19.13
Staphylococcus aureus
Feit Atk ; -
Staphylococcus epidermidis :
B BT _ 6 308
Enterococcus faecalis
[ IRGTREEENE]
. . 3 1. 64
Staphylococcus haemolyticus
FHifb
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B
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Fungi
UF T W AR 1
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Table 2 Drug resistance of major gram-negative bacteria in chronic infectious refractory wounds [ strain ( %) ]

LRI (26) B AINTE (13) filige s AT (12)

U254 Kl (28) . . . . : WRATEFTR (11)
. R N . . Pseudomonas aeruginosa  Acinetobacter baumannii ~ Klebsiella pneumoniae A
Antibacterial agents Escherichia coli (28) Proteus mirabilis (11)
(26) (13) (12)
%‘FWM‘ 24 (85.71) 26 (100.00) 13 (100.00) 12 (100.00) 4 (36.36)
Ampicillin
KEI%E/M.\ 24 (85.71) 26 (100.00) 13 (100.00) - 4 (36.36)
Amoxicillin
Sk A
Sl Jﬁﬂ( 20 (71.43) 26 (100.00) 13 (100.00) 8 (66.67) 6 (54.55)
Cefazolin
3 \
%@;ﬂﬁ& 19 (67.86) 26 (100.00) 10 (76.92) 7 (58.33) 2 (18.18)
Ceftriaxone
N B s vl
‘J\@ X.#‘ 19 (67.86) 26 (100.00) 13 (100.00) 8 (66.67) 4 (36.36)
Cefuroxime
SR
Eﬁﬁmﬂ 17 (60.71) 26 (100.00) 6 (46.15) 8 (66.67) 4 (36.36)
Sulfamethoxazole
ARV IR
Ampicillin/Sulbactam 16 (57.14) 26 (100.00) 11 (84.62) 7 (58.33) 3 (27.27)
l?@,ﬂﬂ:ﬂ? 16 (57.14) 3 (11.54) 10 (76.92) 7 (58.33) 2 (18.18)
Cefepime
SRR
Fﬂ%ai 16 (57.14) 2 (7.69) 9 (69.23) 6 (50.00) 2 (18.18)
Levofloxacin
Al 15 (53.57) 4 (15.38) 13 (100.00) 5 (41.67) 0 (0.00)
Aztreonam
S f fh g
‘J\@TL.E 11 (39.29) 4 (15.38) 10 (76.92) 6 (50.00) 1 (9.09)
Ceftazidime
D:jtﬁi 11 (39.29) 3 (11.54) 9 (69.23) 6 (50.00) 0 (0.00)
Gentamicin
7’%}%%\% 9 (32.14) 26 (100.00) 5 (38.46) 5 (41.67) 11 (100.00)
Minocycline
%@ET 7 (25.00) - - 3 (25.00) 2 (18.18)
Cefoxitin
3 ) H
SR AR /7 ELAE 4 (14.29) 3 (11.54) 8 (61.54) 4 (41.67) 0 (0.00)
Cefoperazone/Sulbactam
A 1
Aﬁf\l‘ﬁf%/ﬁﬁ%’ﬂﬁ 3 (10.71) 4 (15.38) 10 (76.92) 3 (25.00) 0 (0.00)
Piperacillin/Tazobactam
S !
Kﬂ##% 2 (7.14) 0 (0.00) 9 (69.23) 2 (16.67) 0 (0.00)
Amikacin
10k g 22 [A]
ORI Z N 1 (3.57) - - 7 (58.33) 5 (45.45)
Nitrofurantoin
gbﬂ%\i 1 (3.57) 26 (100.00) 1 (7.69) 0 (0.00) 11 (100.00)
Tigecycline
il 0 (0.00) 3 (11.54) 10 (76.92) 2 (16.67) 0 (0.00)
Meropenem
fﬁ[ﬁ%; 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 11 (100.00)
Colistin
ESv-52
ﬁﬁ? - 26 (100.00) 13 (100.00) - -
Penicillin
By BE PG b/ B A R
Amoxicillin/Clavulanate potassium N 26 (100.00) 13 (100.00) - -
V=%
AR
Chloramphenicol 26 (100.00) 10 (76.92)
lﬂlﬂ:? - 26 (100.00) 2 (15.38) - -
Tetracyulme
BRI SR HERR
Ticarcillin/Clavulanate 6 (23.08) 8 (61.54)
oy
ALY - 5 (19.23) 8 (61.54) - -
Piperacillin
7. ice
EAHER - 3 (11.54) 8 (61.54) - -
T()brilmy(‘,ln
NNV
FRLE - 2 (7.69) 8 (61.54) - -
Ciprofloxacin
R - - 13 (100.00) - -

Fosfomycin

T AR 25 PR 7 R

Note: - indicates that this drug was not tested
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Table 3 Drug resistance of major gram-positive bacteria in chronic infectious refractory wounds [ strain ( %) ]

BWMEOMERA REWHRE R
PUHZGY) (35) (7 (6)
Antibacterial agents Staphylococcus  Staphylococcus

aureus (35)

Enterococcus

faecalis (6)

epidermidis (7)

SEWEMARKE RGHHKE  XhERE
PUHZGY) (35) (7 (6)
Antibacterial agents Staphylococcus  Staphylococcus  Enterococcus

aureus (35)  epidermidis (7)  faecalis (6)

KHJ%EM 35 (100.00) 6 (85.71) 0 (0.00) L 10 (28.57) 4 (57.14) 0 (0.00)
Amoxicillin Meropenem
ST W37 TP b/ il s 24 3
= '\E/M\ 35 (100.00) 6 (85.71) 0 (0.00) .fﬂiﬁf/{"/f\ﬁﬂjélﬂi ) 10 (28.57) 4 (57.14) 0 (0.00)
Ampicillin Piperacillin/Tazobactam
= VR T
Al 35 (100.00) 5 (71.43) 6 (100.00) .J&Tll‘?ﬁﬁ/ﬁ’ejg 10 (28.57) 4 (57.14) 0 (0.00)
Aztreonam Piperacillin/Sulbactam
I G s
" ﬁ? 33 (94.29) 7 (100.00) 2 (33.33) luj%ﬁ%/ﬁ}”(ﬁ:m . 10 (28.57) 4 (57.14) 0 (0.00)
Penicillin Amoxicillin/Clavulanic acid
AR [N VA iR
Erythromycin 12 (34.29) 7 (100.00) 4 (66.67) Ampicillin/Sulbactam 10 (28.57) 4 (57.14)
Pl p 2 2 SKALIRER /& 30
Azithromycin 12 (34.29) 7 (100.00) Cefoperazone/Sulbactam 10 (28.57) 4 (57.14)
TR S VI AP L
Clarithromycin 12 (34.29) 5 (71.43) N Ampicillin/Sulbactam 10 (28.57) 4 (57.14) N
R SRy
WT?{E\. 12 (34.29) 4 (57.14) 0 (0.00) ﬂﬁ@i 10 (28.57) 4 (57.14) -
Tetracycline Ciprofloxacin
. e “41“‘
RMER 12 (34.29) 2 (28.57) 6 (100.00) AP 10 (28.57) 4 (57.14) -
Clindamycin Oxacillin
NG5 vl 3.
J\@)\J‘ 11 (31.43) 4 (57.14) 6 (100.00) J\}EET 10 (28.57) 3 (42.86) -
Cefuroxime Cefoxitin
3 i LG Vb R
%%@{U.,I 11 (31.43) 4 (57.14) 6 (100.00) ﬁﬁ@i 10 (28.57) 0 (0.00) 0 (0.00)
Ceftazidime Moxifloxacin
S b R e
Eﬂ?ﬁk(’/?: 11 (31.43) 4 (57.14) 0 (0.00) ?Ej(ﬁ%(:? 9 (25.71) 4 (57.14) 6 (100.00)
Levofloxacin Gentamicin
B S
I 11 (31.43) 4 (57.14) - TR 7 (20.00) 4 (57.14) -
Gatifloxacin Doxycycline
N o R
%?@ﬁ% 11 (31.43) 3 (42.86) 6 (100.00) g 1 (2.86) 3 (42.86) 6 (100.00)
Cefathiamide Sulfamethoxazole
SLAR 13805
e hﬁ 11 (31.43) 3 (42.86) 6 (100.00) '*Hm?' 0 (0.00) 0 (0.00) 3 (50.00)
Cefazolin Rifampicin
3L 3 |
J\@ﬁ{ﬁ 11 (31.43) 3 (42.86) 6 (100.00) ﬁ”ﬁ% 0 (0.00) 0 (0.00) 0 (0.00)
Cefaclor Vancomycin
3 g IRFER &
%%@%Jé 11 (31.43) 3 (42.86) 6 (100.00) 1'4{@%% 0 (0.00) 0 (0.00) 0 (0.00)
Cefmetazole Daptomycin
Sk 5 1) Z5 s e
%Z.L Jé.ﬂj 10 (28.57) 4 (57.14) 6 (100.00) 7“’ lé)'ﬁi 0 (0.00) 0 (0.00) 0 (0.00)
Ceftizoxime Linezolid
SL 7] b 2 e I By o2
J\@iL$ 10 (28.57) 4 (57.14) 6 (100.00) g%}\ﬁ . 0 (0.00) 0 (0.00) 0 (0.00)
Cefodizine Teicoplanin
S 36 R B RTEATS
;%?@}ﬂ?” 10 (28.57) 4 (57.14) 6 (100.00) }i IHﬁrL[_ 0 (0.00) 0 (0.00) 0 (0.00)
Cefoperazone Nitrofurantoin
S| h) K- S 1) S
%f{_ﬂklﬁ 10 (28.57) 4 (57.14) 6 (100.00) %;ﬁ:'ﬁ:’& - - 6 (100.00)
Cefomino Ceftriaxone
3. = N
J,\@n[?tﬂlj 10 (28.57) 4 (57.14) 6 (100.00) ISEJ/K*E::: - - 6 (100.00)
Cefepime Amikacin
NN
kA 10 (28.57) 4 (57.14) 6 (100.00)
Laoxycephalosporin
a2 DO 4L 7B w1
Note: — indicates that this drug was not tested

A2 [RBATE A T ISR — 2, HR I T e 1
PERGAEMER GBI R, R R, "R
RIGRATTE | A o (R A BRI A5 F 00 T Y 45 57
B, EHASRBOR A R BeAh, AT
PRI 45 R Wk, KR A L 4 B i
[N L= i I B b= (B N B e BN

PERXTRCR VIR SkAmdk | Sk mkar 25 259 1o it
LOPERRER , TTK R A RO B OR R A R 22
P B INER R A2 TR 2GR S A, H 2k ik i
PO ZE IR R BIORR AL | OR  2K SF 2 A i 2
PERIRAR, BE ASHAT R -5 5 v B A X R IR
R, MERFLYNM ML, &8 Ok



- 100 - of = B 95 24k 2024 45 36 45 2

The Chinese Journal of Burns Wounds & Surface Ulcers 2024 Vol. 36 No. 2

TR, 2% ) 25 BR A 45 2 22 I BH M 6 % BT B
G NN~ NI NN 2R 7 [T 2T R o 2/ = R ]
MAHRR . IFEER . IS5 25 W) 35 oK 7 Az
it 2k, 2R as R SR g G . %
B SR BRI PUAR R A B AN S A T A 5
W F R AR EEATT, BT RE S A R
B IEPUERWTIZ N, SRS AN ZAT 3 A5k S5
X FL 2 M o T e A O, RO R AR 4
eV R R ME A5 B TR L T 5 7 M HC 24 ) U
Uvert SeLiby NN G RN Rk
ZE TR, SR L M A ) TR R
PAR A 1A i) o Al S T 25 =2 G IS e oy B
WO AR S 2 O £, B PiE ey
T 2 AN S ARA] 1l A 2 T 7 AR 40 5 52 1 3 A A A
R BRI 45 A R PR 259, LA
RIS .
S % Ak
[1] Powers JG, Higham C, Broussard K, et al. Wound healing and
treating wounds: chronic wound care and management [J]. J Am
Acad Dermatol, 2016, 74 (4): 607-625.
(2] ZEW PEEFAD R E QAT A58 [D]. deat:
h R R R S B, 2011,
[3] Siddiqui AR, Bernstein JM. Chronic wound infection; facts and
controversies [J]. Clin Dermatol, 2010, 28 (5): 519-526.
[4] B, S0tk Mtk am iy /28 M R IR AT, [1/CD].
PR S5 E 4 (BFR) , 2017, 12 (4) . 303-305.

[5] w2r, THi—=, HT7H. SEERGRIBERE [M]. 4 5
dbmt. ARTEHRREE, 2014, 578-625.

[6] Humphries R, Bobenchik AM, Hindler JA, et al. Overview of
changes to the clinical and laboratory standards institute performance
standards for antimicrobial susceptibility testing, MI100, 31st
Edition [J]. J Clin Microbiol, 2021, 59 (12): e0021321.

(7] B, ez, @®ibE, % PEZRSIECNE I /E L
il Rsgms [J]. SEWIREE, 2023, 38 (9): 1810-1813.

(8] THM, Wik, AW S @RI [J]. hiebels
ZRi, 2019, 35 (12). 842-847.

(9] B, BIHW - BIAG#RHL, AR, 92 M50 P B2 Jik 15 AR
WG AR RO AT T AR N R AT [J/CD ], A4
SBEE (BT, 2022, 17 (1) 11-17.

[10] SRAHE. 2018 4FHTEE —Bebe fiRhe 4 0 i & 35 1Y JA T 4
# [D]. B WL, 2020.

(1] $EEvE, R0, WOmrmy, &5 BRYAHOC K IR 1 40 18 2 4
PERm 2P [J]. ARSI, 2015, 95 (22): 1762-
1764.

[12] B A8 Mok B i 2 e (0 9 T T R 0 SO G G B B 3R 43
Pr5ie RN R (D], M . FRIN R, 2022.

[13] HF=. Q0mERYe i R S 25t 0 ATk = 4 [D]. |~
Mo TTMEERERE, 2021.

[14] 3B, SKBPE. Bk B A U Y s 3 S I W A 7S s
B S 25T [T]. DU 2%, 2022, 19 (4):
531-533.

[15] Z=Rm M, WHH3s, B2%, 5. B2 NSRS JORYT Y
Tt [J]. hEpiA R, 2022, 47 (8): 766-771.

(R HI . 2023-08-17)

(¥ DBBAB 2L

- Ak A - BE -
Yy & G F g

1. ZREE PHAN http: //www. cjbwu. com XN (P BRSO HEE) M3k (RABMNIRE L agtn X448

BN,

’

2. BEAMEEE T R BITER;

3. EMANEF AT Email FoFAERFRAKP BATFAR, MREFAREGER, TEETHHG ViR
HFERMAT, EREZFRHANIGREFmAZE, KB PiEE, HEHFFRA LS ERAABAXTF R,

4, FANFRAG, TUEE S EETHGHME,;

5. BkAREAM, BAFRIFRELG R @,
6. AEAP NEGREXFR/ENL, FHTR,
S REXFIGN, def BRI ME LS %EIRKR .

Bk F w35, 010-58701592; Email: periodical@ chinaburn. com,

PPy L



