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Distribution and antimicrobial resistance of pathogens of wound infection

in patients with different burn areas

LIU Wei, CHENG Xiang , LIANG Yu-long , GUO Yu (Department of Microbiology and Mo-
lecular Laboratory, Beijing Jishuitan Hospital . Beijing 100035, China)

[Abstract] Objective To investigate and analyze distribution characteristics and antimicrobial resistance of patho-
gens of wound infection in patients with different burn areas, so as to provide reference for clinical rational use of
antimicrobial agents. Methods Bacterial culture results of burn patients with wound infection treated in Beijing
Jishuitan Hospital from 2015 to 2020 were investigated, according to the different ratio of burn area to total body
surface area (TBSA), patients were divided into three groups: less than 10% TBSA, 10% — 49% TBSA and
>50% TBSA groups. Distribution characteristics of pathogens of wound infection under different burn areas were
analyzed, minimum inhibitory concentration of antimicrobial agents against main pathogens was detected, antimicro-
bial resistance rates of bacteria in different burn area groups were compared by y* test. Results A total of 456
strains of wound infection bacteria were isolated from burn patients, including 120 strains in burn area << 10% TB-
SA group, 135 strains in 10% — 49% TBSA group and 201 strains in >>50% TBSA group. Gram-negative bacteria
accounted for 52. 2% (238 strains) , mainly Pseudomonas aeruginosa (104 strains, 22.8%), Acinetobacter bauman-

nii (39 strains, 8.5%) and Klebsiella pneumoniae (27 strains, 5. 9%); Gram-positive bacteria accounted for
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47.8% (218 strains) . mainly Staphylococcus epidermidis (50 strains, 11. 0%) and Staphylococcus aureus (44
strains, 9.6%). Distribution and resistance rate of pathogens causing wound infection at different burn areas were
different. When burn area <<10% TBSA, Staphylococcus aureus was the main pathogen; the main pathogen were
Pseudomonas aeruginosa and Acinetobacter baumannii in 10% — 49% group and =>50% TBSA group. Antimicro-
bial resistance rate of bacteria in ==50% TBSA group increased. resistance rates of Pseudomonas aeruginosa to
cephalosporins and carbapenems were 87.9% (58/66) and 93. 9% (62/66) respectively; the isolated 25 strains of
Acinetobacter baumannii were multidrug-resistant strains; isolation rate of methicillin-resistant Sta phylococcus au-
reus (MRSA) was 100% (9/9), which was significantly higher than that of burn patients in <10% TBSA group
and 10% —49% TBSA group (4* =6.836, P<C0.05). Conclusion Distribution of pathogens of wound infection in
patients with different burn areas is different, when burn area <<10% and >10%, the main pathogens are Gram-
positive bacteria and Gram-negative bacteria respectively, when burn area ==50% , the proportion of bacterial resis-

tance and multidrug-resistant organism increased obviously.
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Table 1 Distribution of pathogens causing wound infection in burn patients
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Table 2 Top five pathogens of wound infection in patients with different burn areas

<10% TBSA(n = 120)

10%~49% TBSA(n=135)

>50% TBSA(n=201)
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Table 3 Antimicrobial resistance of Pseudomonas aeruginosa in patients with different burn areas

<10% TBSA(n=16)

10% ~49% TBSA(n=22)

=50% TBSA(n=66)

HLE 2 b P
252 (%)  MICy (pg/mL)  WHZHHE(%)  MICoy(pg/mL)  MZEH (%)  MICy (ug/mL)
WR 7 PG Ak 18.8 128 90.9 128 84.8 128 34,230  <<0.001
WR 0 75 bR / Ay s 2L 36 18.8 128 81.8 128 86. 4 128 32.091 <<0.001
K At A BE 31.3 64 81.8 64 87.9 64 24,227 <<0. 001
Sk fu i fi5 31.3 32 77.3 64 87.9 64 23.266 <<0.001
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%% 3 (Table 3, Continued)

<10% TBSA(n=16) 10% ~49% TBSA(n=22) >50% TBSA(n=66)
B 2 2 P
M25R (%)  MICy (pg/mL) 25 (%)  MICy (pg/mL) 253 (%)  MICy (ng/mlL)
P Ji 35 1 18.8 16 81. 8 16 93.9 16 45,249 <<0.001
X B 18.8 16 81.8 16 92. 4 16 42,057 <<0.001
[P S N 12.5 64 54.5 64 57.6 64 10. 697 0. 005
N+ 18.8 16 90.9 16 84. 8 16 34,227  <<0.001
DT 3 25.0 16 77.3 16 89. 4 16 25.282  <<0.001
N E 18.8 4 72.7 4 87.9 4 32,042 <<0.001
LR R 18.8 8 63.6 8 84.8 16 27.465 <<0.001

R4 ORI AR A A i B 2 A Bl R TR X T 25 B T 21 L

Table 4 Antimicrobial resistance of Acinetobacter baumannii in patients with different burn areas

<10% TBSA(n=2) 10% ~49% TBSA(n=12) >50% TBSA(n=25)
HLEZY : b P
252 (%)  MICy (pg/mL) M2 (%)  MICy (pg/mL) 253 (%)  MICy (pug/mL)
WR L G A/l s 14 30 0.0 16 100. 0 128 100. 0 128 39.000  <<0.001
Sk 0 At e 50. 0 16 100. 0 64 100. 0 64 18.987 <C0. 001
Sk 10wk 5 0.0 2 100. 0 32 100. 0 32 39,000 <<0.001
W e 1 T 0.0 1 100. 0 16 100. 0 16 39.000 <<0.001
EX A 0.0 4 100. 0 16 100. 0 16 39,000 <<0.001
ZAER 0.0 1 58.3 16 80. 0 16 6.078 0. 048
BN A 0.0 0.25 100. 0 4 100. 0 4 39.000 <<0.001
Wik R0 0.0 1 41.7 8 40.0 8 1.327  0.515
52 75 Tt e HE TS s 50. 0 192 91.7 384 92. 0 384 3.619 0. 164

RS A AR A R I T T A R X T 25 B T 21 L

Table 5 Antimicrobial resistance of Klebsiella pneumoniae in patients with different burn areas

<10% TBSA(n=6) 10%~49% TBSA(n=4) >50% TBSA(n=17)
HLEZ Y x P
252 (%)  MICy (pg/mL) 252 (%)  MICy (pg/mL) 253 (%) MICy (pug/mL)
] 35 VG A/ o L 2 PR 0.0 4 50.0 32 88. 2 32 15. 140 0.001
WR iz VG A/t nee [ 3H 0.0 4 50.0 128 100. 0 128 23.100 <<0.001
Sk A 1k 2 0.0 1 100. 0 64 100. 0 64 27.000 <<0.001
Sk 70 At e 0.0 8 50. 0 64 88. 2 64 15. 144 0. 001
Sk 160 i A 0.0 2 50.0 64 88.2 64 15.684 <C0.001
LA ni 5 0.0 2 50.0 32 88. 2 32 15. 144 0.001
SLHPE T 0.0 4 100. 0 64 100. 0 64 27.000 <<0.001
IV fie B T 0.0 1 50. 0 16 70. 6 16 10. 562 0. 005
i K A2 0.0 8 25.0 64 41.2 64 3. 655 0. 161
LR R 0.0 1 50. 0 8 88. 2 8 15. 144 0. 001
A2 T Tk i P S e 16.7 96 75.0 384 76.5 384 7.093 0.029
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Table 6 Antimicrobial resistance of Staphylococcus aureus

and Staphylococcus epidermidis isolated from

burn patients

SEOAMERE (=44 REWEHRE (0 =50)

P 251

ifif 24 3 MICyq [ESES MICyq
(%) (pg/mL) (%) (pg/mL)
HHEG 95.5 0.5 90. 0 0.5
I TG e 63.6 4 72.0 4
RKEZ 40.9 16 4.0 8
Hil g E 0.0 1 0.0 2
) 4% s i 0.0 2 0.0 2
UTE7 -y 54.5 16 14.0 16
AR 77.3 8 78. 0 8
TR EE R 72.7 8 20. 0 8
ik =W U 50. 0 8 24.0 4
B R 45.5 8 20. 0 8
LI A 47.7 4 0.0 1
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Table 7 Antimicrobial resistance of Staphylococcus aureus isolated from wound infection in patients with different burn areas

<10% TBSA(n=20)

10% ~49% TBSA(n=15)

>50% TBSA(n=9)

LA i 253 (%0) MICyg (pg/mL) i 253 (%0) MICy (png/mL) i 25 3 (%0) MICy (pg/mL)
HERG 90. 0 0.5 100. 0 0.5 100. 0 0.5
Z IR 7 Ak 50. 0 4 60. 0 4 100. 0 4
RKEE 20. 0 16 46.7 16 77.8 16
Tt ER 0.0 1 0.0 1 0.0 1
) 25 s e 0.0 2 0.0 4 0.0 2
k2 35.0 16 60. 0 16 88.9 16
AHR 70.0 8 73.3 8 100. 0 8
JEREE R 60. 0 8 73.3 8 100. 0 8
LR 15.0 4 60. 0 8 88.9 8
7SRO 15. 0 4 60. 0 8 88.9 8
YR 10. 0 2 60.0 4 88.9 8
A2 77 Tk Je Y R e 25.0 384 46.7 384 22,2 384
Fl 45 0.0 0.5 13.3 32 33.3 32
AT 7006 AT L SO L 75 %6 B
3 itig P 835 58 TG i A B A SR L 2 =R . Be

Pe M A BRE 10 24 3k TR [l Be 0 IS 1k

A TR R R B A B S AR IR SE LA
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