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An Evaluation of Antibiotic Use in the Hospitalized Burn Patients
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Infection is one of the main causes of death in severe burn cases. Treatment of burn patient includes fluid
therapy, wound care, complication care and antibiotic therapy for infection. The objective of this study was
to evaluate the characteristics of burn patients, the type of isolated microorganisms and their susceptibility,
and the systemic antibiotics used. This is a retrospective study of 126 burn patients treated in the Hanil
General Hospital from January to December 2001. Total 126 patients were assessed with 103 males and 23
females (4.5:1). The average age was 34.8x17.6 years and extent of burn (TBSA %) was 24.5+18.5%. The
burn was caused by electric accident (47.6%), flame (29.4%), scalding (21.4%), and chemical accident
(1.6%). The overall mortality rate was 7.14% (9/126) and all expired patients were males. The average age
(n=9) was 48.8+15.6 yrs and the extent of burn was 65.0+19.0%. The causes of death were due to flame
burns (13.5%) and electric burns (6.7%). The culture sites of the isolated microorganisms were wound
(85.3%), sputum (9.3%), urine (2.7%), blood (1.3%) and catheter tip (1.3%). Pseudomonas aeruginosa
was the most commonly isolated organism (35%), followed by Staphylococcus aureus (30.1%), Acineto-
bacter baumannii (21.4%), and Enterococcus spp. (3.9%). The number of systemic antibiotics adminis-
tered was 4.5. The classes of the antibiotics were cephalosporines (38.5%), aminoglycosides (31%),
quinolones (13.3%), penicillins (12.4%), carbapenems (2.4%), glycopeptides (1.9%) and others (0.6%). In
conclusion, most of burn patients had wound infection and Pseudomonas aeruginosa was the most com-
monly isolated organism. Cephalosporins were administered the most frequently among antibiotics.
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Table 1. Patient characteristics
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Table 3. Comparison of patients by underlying diseases

Characteristics
Total 126
Sex (M/F), n (%) 103/23(81.7/18.3%)
Age (years) 348+£176
Weight (kg) 56.90+20.5
Extent of burn (TBSA%) 24511185
Burn cause, n (%)
Scalding 27(21.4%)
Flame 37(29.4%)
Electric 60(47.6%)
Chemical 2(1.6%)
Length of hospital stay (days) 864824

Table 2. Burn causes and age distribution

Underlying ~ No underlying
disease disease p value
Number of 77 09
patients
Length of bospital 503 4 6031 893128749 0454
stay (days)
Duration of
antibioticsuse ~ 55.52+41.18 65.83+59.71 0.304
(days)
Underlying diseases (n=27)
Diabetes mellitus 6 Fatty liver 1
Hypertension 5 Anemia 1
Pancreatitis 3 Hepatitis 1
Strain 3 Epilepsy 1
Panperitonitis 2 Gout 1
Myocardial 2 Arthritis 1
infarction
Bone fracture 2 dContac.;t. 1
ermatitis
. Peptic ulcer
Osteoporosis 1 disease 1
Stroke 1 Esophageal
varix

A} 2t 1268 5 9 o] APEEITHT.14%). A
A 2T FRig e AUz S Hd 3
A ARg7)7He- 279426542 A7) 7HL FALEFSIT
Abggizte] shele)l> sidEbte] 5 (EE A
2 AFFE 537, 13.5%), A713be) 49 ¢d7) et
% APEE 4060, 6.7%)°15E APEEARe) AHee
HF 6501 19.0%2 AFdelA] k2 BAlel w)mEle)
S ) frofsiA ERE7E Walvh(p<0.001, Table 4).
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19684 o] HAEHA & 3| HT AWV

Age (years) Burn Causes '
Scalding Flame Electric Chemical Total
0~19 15 4 1 - 20
20~39 3 13 36 2 54
40~59 8 15 21 - 44
60~79 1 5 2 - 8
Total 27 37 60 2 126
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Table 4. Characteristics of the expired patients
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Characteristics Expired patient Not expired patient p value
Number of patient (%) 9/126 (7.14%) 117/126 ( 92.86%)
Sex, M/F 9/0 94/23 0.210
Age (years) 4881156 33.7+173 0.013
Weight (kg) 708124 56.1+20.8 <0.001
Length of hospital stay (days) 28.4+26.6 90.9+83.6 <0.001
Extent of burn (TBSA%) 65.01+19.0 20.8+133 <0.001
Duration of antibiotic use (days) 30.1£25.81 66.2+57.2 0.003
Burn causes
Scalding (n=27) - 27127 (100%)
Flame (n=37) 5/37 (13.5%) 32/37 (86.5%) <0.001
Electric (n=60) 4/60 (6.7%) 56/60 (93.3%)
Chemical (n=2) - 2/2 (100%)
Underlying diseases among the expired patients
Hypertension 2
Fatty liver 1
Esophageal varix 1
Table 5. Patient characteristics with the identified microorganisms
Characteristics Identified microorganism No identified microorganism p value
Number of patients (%) 33/126 (26.19%) 93/126 (73.81%) -
Sex, M/F 3172 72/21 0.037
Age (years) 38.7+10.5 3344193 0.057
Weight (kg) 66.21+11.0 536220 <0.001
Length of hospital stay (days) 156.34+96.8 61.61+59.9 <0.001
Extent of burn (TBSA %) 35.1+24.1 20.0+133 0.002
Duration of antibiotic use (days) 113.5+63.6 459+41.0 <0.001
Burn causes
Scalding (n=27) 1(3.0%) 26(28.0%)
Flame (n=37) 8(24.2%) 29(31.2%) 0.006
Electric (n=60) 23(69.7%) 37(39.8%)
Chemical (n=2) 1(3.0%) 1(1.1%)

(61.6£59.99)2 5} $-215H4 2 Thp<0.001, Table 5).
HE 7R 2F 10392 Pseudomonas aeruginosa
7F 369 (350%)F VA WSk, Staphylococcus
aureus?} 314l (30.1%), Acinetobacter baumannii 22

(21.4%y7} 913k (Table 6). '

=22 ZFEQ YN Z=d A

I3 2 FFe| #dN sl

2 A7) 3R EelM e O A B I
= Staphylococcus aureus 319\ 2} Enterococcus spp.
497} )T}, Staphylococcus aureus®) 733 A 7}
Aol AAE 276 F 269914 vancomycin®

chloramphenicolell 744 B3 teicoplanin®] 19
o], cotrimoxazole?l] 164914 7HpAd-& R gietl. Cipro-
floxacin®]“} gentamicin, ampicillin, erythromycin,
clindamyein, oxacillin Sojl= ZHALR 270 Bl
A Aol =T piperacillintazobactam®= A}
g 2600l 25 A WS el
Enterococcus  spp.2l 735 vancomycin, chloram-
phenicol, ampicillingo] 294 A A8 B
Al piperacillin/tazobactam, teicoplanin, cotrimoxazole,
ciprofloxacin®] 1¢|o]A 44 ZHpEA3L B}
A 4ddlA BF A4S Bl AL cefii-

zoxime®} clindamycin, oxacilling°] . )3 cotrim-



YLSFRA) B4} A AL B

Table 6. The identified microorganisms from culture sites

Total(n=103)

Culture sites

Wound 89
Pseudomonas aeruginosa 34
Staphylococcus aureus 27
Acinetobacter baumannii 17

Enterococcus spp.
Stenotrophomonas maltophilia

3
3
Enterobacter cloacae 2
Pseudomonas cepacia 1
Pseudomonas fluorescens 1
Serratia marcescens 1
Sputum 10
Acinetobacter baumannii
Staphylococcus aureus
Acaligenes xylosoxidans
Pseudomonas aeruginosa
Seratia marcescens
Urine
Acinetobacter bauwmannii
Enterococcus spp.
Blood
Staphylococcus aureus
Catheter tip

Pseudomonas aeruginosa

—_ e e e e N = = W

oxazole, gentamicin, erythromycin=. 3¢jol|A] M4 1
A€ BgviTable 7, Fig. 1).

Table 7. Susceptibility in gram-positive organism
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Pseudomonas aeruginosa 369\, Acinetobacter bauman-
nii 229, Stenotrophomonas maltophilia 39, Entero-
bacter cloacae®} Serratia marcescens 297} )9
Pseudomonas  fluorescens, Alcaligenes xylosoxidans,
Pseudomonas cepacia 5°1 27+ 19404 glglo).

Pseudomonas aeruginosa®] 73-5- 3MAA| F¥pAdol A
ALEl 34 - 28|94 meropenem¥} imipenemell 7
$AS HYT amikacin® 364 F 22690 A,
ciprofloxacin® 354 & 204N ZH2 Al S By
o}, cotrimoxazole 36¢] % 35417} A WAIS X
93 ceftizoxime> ZIAME 340 FFoA YA U
A& Bgd 2 9ol gentamicin®] 354 ZF 284,
tobramicin®] 35¢] % 254, amikacin®] 369l % 124,
piperacillin®] 359} % 224, ficarcillin/clavulanic acid
7F 36e] % 279llell Al Wi E BEdeh

Acinetobacter baumannii®] 735 74z} 18¢] FolA
114, 199 o4 12997} meropenem3} imipeneme®]
A A 7reAdo]l 9141, cefoperazonet chloram-
phenicol, ampicillin, cefazolin ZAAFE 199 2]
A A AL B}, Ceftazidimed}d cefotaxime,
ceftriaxone®] 73-5- 7¢ll E5F, cefuroxime 18] &=
FoA A WS BH2H ticarcillin/clavulanic
acid?] A% 199 F 1749 A, piperacillin/
tazobactam= 204 % 179 llA, cotrimoxazoleZ}
isepamicing 194 F 18¢lloA A WAL feb
yeich(Table 8, Fig. 3)

Abrgial oMol M E=El Pseudomonas aeruginosa

Susceptibility
. Staphylococcus aureus Enterococcus spp.
Antibiotics — - - — - -

Sensitive Intermediate Resistant Sensitive Intermediate Resistant
Ampicillin - - 27/27(100%) 2/4(50%) - 2/4(50%)
Ceftizoxime - - - - - 4/4(100%)
Cefoperazone - — — — 2/4(50%) 2/4(50%)
Oxacillin - - 27/27(100%) - - 4/4(100%)

Piperacillin - - 1/1(100%) - - -
Piperacillin/Tazobactam - - 26/26(100%) 1/3(33.3%) 1/3(33.3%) 1/3(33.3%)
Gentamicin - - 27/27(100%) - 1/4(25%) 3/4(75%)
Ciprofloxacin - - 27/27(100%) 1/4(25%) 2/4(50%) 1/4(25%)
Vancomycin 26/27(96.3%) 1/27(3.7%) 0/27(0%) 2/4(50%) 1/4(25%) 1/4(25%)
Teicoplanin 19/27(70.4%) 5/27(18.5%) 3/27(11.1%) 1/4(25%) 1/4(25%) 2/4(50%)
Clindamycin - - 27/27(100%) - - 4/4(100%)
Cotrimoxazole 16/27(59.3%) 5/27(18.5%) 6/27(22.2%) 1/4(25%) - 3/4(75%)
Erythromycin - - 27/27(100%) - 1/4(25%) 3/4(75%)
Chloramphenicol 26/27(96.3%) 1/27(3.7%) 0/27(0%) 2/4(50%) 1/4(25%) 1/4(25%)
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Fig. 1. Resistance of antibiotics in gram-positive organisms
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Fig. 2. Resistance of antibiotics in Pseudomonas aeruginosa
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Table 8. Susceptibility in Pseudomonas aeruginosa and Acinetobacter baumannii
Susceptibility
. Pseudomonas aeruginosa Acinetobacter baumannii
Aantibiotics — - — - -
Sensitive Intermediate Resistant Sensitive Intermediate Resistant
Ampicillin - - 2/2(100%) - - 19/19(100%)
Ampicillin/Sulbactam - 3/3(100%) 3/19(15.8%) - 16/19(84.2%)
Cefoperazone 11/36(30.6%)  4/36(11.1%)  21/36(58.3%) - - 19/19(100%)
Cefoperazone/ sulbactam  10/32(31.3%)  11/32(34.4%)  11/32(344%)  2/16(12.5%) 8/16(50%) 6/16(37.5%)
Ceftizoxime - - 34/34(100%) - 1/19(5.3%) 18/1994.7%)
Ceftazidime 12/35(34.3%)  6/35(17.1%) 17/35(48.6%) - - 7/7(100%)
Cefotaxime - - 3/3(100%) - - 77(100%)
Ceftriaxone - - 3/3(100%) - - 7/7(100%)
Cefamandole - - 2/2(100%) - 1/19(5.3%) 18/19(94.7%})
Cefuroxime - - 4/4(100%) - - 18/18(100%)
Cefazolin - - 2/2(100%) - - 19/19(100%)
Piperacillin 12/35(34.3%)  1/35(2.9%) 22/35(62.9%) - - 7/7(100%)
Piperacillin/Tazobactam 14/36(389%)  2/36(5.6%) 20/36(55.6%) - 3/20(15%) 17/20(85%)

Ticacillin/Clavulanic acid 9/36(25%) - 27/36(75%) 1/19(5.3%) 1/19(5.3%) 17/19(89.5%)
Gentamicin 5/35(14.3%) 2/35(5.7%) 28/35(80%) 2/20(10%) 3/20(15%) 15/20(75%)
Tobramicin 10/35(28.57%) - 25/35(711.4%)  2/19(10.5%) - 17/19(89.5%)
Amikacin 22/36(61.1%)  2/36(5.6%) 12/36(33.3%) 1/19(5.3%) 1/19(5.3%) 17/19(89.5%)
Isepamicin 1/3(33.3%) - 2/3(66.7%) 1/19(5.3%) - 18/19(94.7%)
Ciprofloxacin 20/135(57.1%)  6/35(17.1%) 9/35(25.7%) 1/19(5.3%) - 18/19(94.7%)
Meropenem 28/34(82.4%)  1/34(2.9%) 5/34(14.7%)  11/18(61.1%) - 7/18(38.9%)
Imipenem 28/34(82.4%)  1/34(2.9%) 5/34(14.7%) 12/19(63.2%) - 7/19(36.8%)
Chloramphenicol - - 2/2(100%) - - 19/19(100%)
Cotrimoxazole 1/36(2.8%) - 35/36(97.2%) 1/19(5.3%) - 18/19(94.7%)
Erythromycin - - 1/1(100%) - - -
100 100 100400100 100 100 100 100

Percent(%)

Fig. 3. Resistance of antibiotics in Acinetobacter baumannii
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Fig. 4. Classification of the used antibiotics
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Table 9. Use of Antibiotics

. Number ‘Meax} (%ur?,tion of
Systemic antibiotics (oY antibiotic use
(days)
Penicillins 71
Ampicillin/Sulbactam 50(8.7) 19.60+23.28
Ampicillin/Sulbactam po  19(3.3) 153741545
Amoxicillin po 1(0.2) 9.00
Amoxicillin/Clavulanic acid 1(0.2) 4.00
Cephalosporins 220
1* generation
Ceftezole 17(3.0) 24.821+23.64
2" generation
Cefotetan 43(7.5) 20.81 £10.42
Cefmetazole 48(8.4) 13.69+10.91
Cefamandole 13(2.3) 22.62+23.64
Cefuroxime 5(0.9) 19.40+14.84
Cefaclor 23(4.0) 20.09+13.98
3rd generation
Ceftizoxime 35(6.1) 18.66+11.20
Cefotaxime 1(0.2) 15.00
Ceftriaxone 1(0.2) 2.00
Cefixime 3(0.5) 20,00+ 15.10
Oxacephem
Flomoxef 31(54) 18.06+10.59
Carbapenem 14
Meropenem 11(1.9) 17.00+£7.59
Imipenem 3(0.5) 33.67130.60
Aminoglycosides 177
Isepamicin 72(12.6) 48.89+35.56
Netilmicin 53(9.3) 20.36+20.85
Astromicin 5209.1) 24.12+£18.38
Glycopeptides 11
Vancomycin 10(1.7) 17.10£12.33
Teicoplanin 1(0.2) 35.00
Quinolones 76
Ciprofloxacin 25(4.4) 2332+16.54
Ciprofloxacin po 40.7) 24.50£17.90
Levofloxacin 22(3.8) 17.27+10.85
Levofloxacin po 25(4.4) 20.92+14.02
Miscellaneous 3
Cotrimoxazole 1(02) 7.00
Metronidazole 1(0.2) 10.00
Clarithromycin 1(0.2) 13.00
Total 572(100) 63.62:£56.27
*#y*, p<0.001
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