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Risk Factors and Prognostic Influences of
Burn Wound Infection

Do Wan Kim, M.D., Jin Gu Bong, M.D., Jae Han Jeong,
M.D., Yoon Sik Lee, M.D., Jin Hyun Park, M.D. and Byung
Cheol Lee, M.D.

Purpose: Among persons sustaining severe burns, burn
wound infection may develop into devastating sepsis. The
purpose of this study is to validate the risk factors for burn
wound infection in order to increase the effectiveness of the
early treament of those patients at high risk for burn wound
infection.

Methods: We retrospectively evaluated 155 hospitalized burn
patients with an affected burn area greater than 20% extent
and who underwent wound culture because of clinically
suspected wound infection from March 1997 to December
2000.

Results: When patient age, cause of burn, total burn surface
area (TBSA), full thickness burn area (FTBA), anatomical
distribution of burn, dehydration at admission treated as in-
dependent variables, TBSA and FTBA were seen to signi-
ficantly influence the burn wound infection rate (p < 0.05).
When the length of hospital stay, interval from burn to skin
graft, outcome of burn were taken as independent variables,
the length of hospital stay and outcome of burn were
significantly influenced by burn wound infection (p <0.05).
Conclusion: The high risk group for wound infection com-
prises patients with extensive TBSA or FTBA and should be
selected early to undergo intensive treatment as follows ;
meticulous wound monitoring and aseptic maneuver, early
eschar excision and early skin graft, adequate nutritional
support, isolation against hospital-acquired infection, judi-
cious antibiotic management based on antimicrobial susce-
ptibility testing and control of emergent antibiotic-resistant
bacteria. (J Korean Surg Soc 2001;61:195-202)
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Al ek A Aol wiekE ol AA sk
1556 & 1126090 A] wfkE]o] 72.3%9] FAES Byt
olE WAZEAE 0~19417kA1 9 F4avdS, 20~494)714]
o] AAdZ, 504 o] =dF9] M AR TR 19
o7 Fisle] =AZE Anp W EL HAdFo] 1554
% 1020](65.8%) % 7} =2 W ES BYom A4 3
AE w3 102¢] F 78clollA] 76.5%E A E=go
0~ 19417} 67.9%, 504 o]4o] 60%2] A4 7HAES Kl
o1} FATH R {3t Kol $Ath(Table 1).

2) syl
SHgR1Q10] mheh 2ARE ) Sheishge] Al

oE
m:lm

e

Table 1. The age and wound culture

81.9% (127/155)Z 7M4 =& HAES Hlow 24 7
A EL I3t 74.0%, DA 60.0%, 71 EHH 7] 34+ 3}
3 75.0%ck HFLAHE FE AAES SANA

oF 993 Ho]E Ho|A okgrrh(Table 2).
3) statde|

st ol vl 249 W 3HE 7 STl
G A4 RAEE BARACL SO FAYS
o (p-value 0.000) AAIAHL I} 50% o]AdAE RE
Apol| A Al s FHAGL Aol ulij ez 9lck(Table 3).

4 HE sae|

3% o} AZF Sl whel 24wl A 3}
AHS7E SVl w3 A ER %74]2”—19& S
oJ&Al F7bsled o (p-value 0.000) %15 3H4H 9171 40%
o Ao A= B 7hedEo] 100%3)tH(Table 4).

sHgR-slell wE 3 Al APAE Loty Slst

Table 2. The cause of burn and wound culture

Cause of Wound culture (+) Wound culture (—) Total
burn

Flame 94  74.0% 33 26.0% 127 81.9%

Scalding 12 60.0% 8 40.0% 20 12.9%

Others

B+ TC) 75.0% 2 25.0% 8 52%

Total 112 72.3% 43 27.7% 155 100%

*E = electrical; fC = chemical. p-value: 0.422

Table 3. Total burn surface area(%) and wound culture

Total burmn
surface  Wound culture (+) Wound culture (—)  Total
area (%)

20~29 10 30.3% 23 69.7% 33 21.3%

Age  Wound culture (+) Wound culture (—) Total 30~39 19 57.6% 14 42.4% 3 213%

40~49 20 769% 6 23.1% 26 16.8%

~19 19 67.9% 9 32.1% 28 18.1% 50~59 20 100% 0 0% 20 12.9%

20~49 78  76.5% 24 23.5% 102 65.8% 60~69 17 100% 0 0% 17 109%

50~ 15 60% 10 40% 25 16.1% 70~ 26 100% 0 0% 26 16.8%
Total 112 72.3% 43 277% 155 100% Total 112 72.3% 43 27.7% 155 100%

p-value: 0.218

p-value: 0.000
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o ALI85%)7F ARNTIADY FARTI2% AL ) L Ol 72 & A7
Qe Aenr B4 pelBol Horer) EASA Sold  olaEA 1559 3 66W@26%elA 7ol AEE Aal
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Table 4. Full thickness burn area (%) and wound culture

Full thickness

burn Wound culture (+) Wound culture (—) Total

2 o] A IRl AleE At 4= AT
o] ujokEl (534, 47.3%)0N A T«H"—?(B@l] 302 5)ol] M|
sto] worom oA 7] w3k HojHS o4 F gllon}
SAA oE 3% Aol= gl th(Table 8).

o O %
ZAstele Al 34 1559 5 2090] Astel A
FES 129%508 BF AF wlebEolA Asiglor,
A ekl Blzzol Hlelo] 54 Aoldli% o

25.6%)LF AH178% o 003 2e FF F4F0| A4
b vlgo] AT e §elelAl E3krhTable 9).

S A4 gelol S AEE A 155elellAl Al
% 5 YA A AAE Al 12l ol o
£ 723%0190k W%k Aol wE 7

area (%) Table 6. Hemoglobin and wound culture
H lobi
0 26 57.8% 19 422% 45 29.0% emoglobm Wound culture (+) Wound culture (—)  Total
1~19 34 61.8% 21 382% 55 355% (g/dl)
20~39 31 912% 3 88% 34 21.9%
40~59 12 100% 0 0% 2 77% <14 23 60.5% 15 39.5% 38 24.5%
60~ 9 100% 0 0% 9 58% 14~159 37 725% 14 27.5% 51 329%
>16 52 78.8% 14 21.2% 66 42.6%
Total 112 72.3% 43 277% 155 100% Total 112 723% 43 277% 155 100%
p-value: 0.000 p-value: 0.134
Table 5. Frequency of wound culture (+) according to burn site
Burn site
Wound culture
Head & neck Upper trunk Lower trunk Upper extremity Lower extremity Paitents number
(n=112) (n=103) (n=92) (n=113) (n=110) (n=155)
Positive 82 (73.2%) 80 (77.7%) 73 (79.3%) 93 (68.9%) 82 (74.5%) 112 (72.3%)
Negative 30 (26.8%) 23 (22.3%) 19 (20.7%) 42 (31.1%) 28 (25.5%) 43 (27.7%)

p-value: 0.409
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Table 7. Admission periods wound culture

Admission periods (days)

Total burn Wound
surface area (%)  culture ~19 20~39 40~59 60~ Total p-value
1 20 5 2 28
20~39 E“_L; B ” 1 . - 0.001
0 1 8 29 38
40~59 E“_L; ) | ) 1 . 0017
0 0 0 2% 26
60~ E“_L; ) ) 0 . . 0.000
Total 14 45 18 58 135

Table 8. Interval from burn to skin graft and wound culture

Time interval Wound culture ~ Wound culture

Total
(weeks) (+) (-) ©
~4 8 7.1% 3 7.0% 11 7.1%
4~6 15 3.4% 5 11.6% 20 12.9%
6~ 30 26.8% 5 11.6% 35 22.6%
Total 53/112 47.3% 13/43 30.2% 66/155 42.6%

p-value: 0.496

Table 9. Outcome and wound culture

Outcome ~ Wound culture (+) Wound culture (—) Total

Healing

without 16 14.3% 16 372% 32 20.6%
sequela

Cosmetic 30 268% 16 372% 46 29.7%
disfigurement

Functional

Lhelona 46 411% 11 256% 57 36.8%
disability

Death 20 17.8% 0 0% 20 12.9%
Total 112 100% 43 100% 155 100%

p-value: 0.010

159 o] Zof| A= 486]1(59.3%)0llA] wi ok
Hoch FMERATFE 149 o|ul2] 18¢](29.0%)0l A
159 o]39] 42¢)|(51.9%) & wHE = 3157 Z7)slqic).
a 9] @l kA9l Staphylococcus epidermidis®} Entero-

Table 10a. Distribution of cultured organisms of burn wound
(N=112)

No. of case

Organism
Within 14 days
after burning

After 15 days
after burning

Pseudomonas aeruginosa 20 (32.3%) 48 (59.3%)
Staphylococcus aureus 18 (29.0%) 42 (51.9%)
Fungus* 13 (20.9%) 15 (18.5%)
Staphylococcus epidermidis 10 (16.1%) 8 (9.9%)
Acinetobacter baumannii 7 (11.3%) 13 (16.0%)
Enterococcus faecalis 10 (16.1%) 5 (6.2%)
Enterobacter cloacae 1 (1.6%) 9 (11.1%)
Escherichia coli 3 (4.8%) 4 (4.9%)
Miscellaneous ' 16 (25.8%) 34 (41.4%)
Total 62 (100%) 81 (100%)

*Fungus included Candida albicans and yeast; T Miscellaneous
included Serratia marcescens, Citrobacter freundii, Proteus
vulgaris, Klebsiella pneumoniae, Staphylococcus haemolyticus etc.

coccus faecalist= 14 o]y Hr}l 15U o] X vk 3147}
ZFolE59a 18 24 72l Acinetobacter baumannii, Entero-
bacter cloacae, Escherichia coliz= 14Y o]WjHt} 159 o]%

of] wljok 3147} =7} 9l th(Table 10a). 2% o]Ake] Aol
Bl wijekEl EgA-S Al T 11200 F 4902
$BI%9 EARAES Beor] ExI PYLELT
7o) Tdadol 218NN A Bekor] T
FHLEFFFI AF7e 343 o7} 790(6.3%)]
9l tH(Table 10b).

11) 4N Z+d ZHA

A AL 1557l A & 10983] 9] AlFuek Bl &
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A A AAE Adsiden Al A G &3 A&l S o] &3k biologic dressing®] 7N Bl S
2] E3F-S Imipenem, Amikacin, Ciprofloxacin@} Pipera- 99 24£E 3 8 FoZ HEFd o3t AYERE
cillinel| A Z+FAJo] =9kt 3} E T A2 Vancomycin, esla Q)
Trimethoprim-sulfadiazine¥} Clindamycin 5-ol] ZHFAlo] & a2 ol % FYdAlE FAXEE AR E A
ko) thE-Eo] FollA] Penicilline]t} 1At Cephalo- & = e o] tE 2Z7] 7ty AAEo]|} biologic
sporin, Gentamicin 52| 1%} -2 A|ol] WAo] A gt dressingo] A& o & YA A i & AAolo]A] 7+
(Table 11). A o] FF 9 Ao b FH [dkle] Ha gl
ow(6) o] 3t BAE Eol7] SI3F =¥ Ee] % &
i & TE= L 9l
A vlsto] AEES FE FT7H AA Ve A
SHEX gell #AH AFw FE Y A i ofl, Ulﬁ-“ A, BAA %iﬂz%’ gl wE AR
T 5 M4 &3, IS, AdHF & FEL Ag, TelA of, A&l o|27|7tA] 2@ ATk 7HE
2b she WEko g o] Folx gk FF SHsite] 27 <] X]—’—‘T‘zi?l THesd N Enlg 5 AL TAEE F
SEAX T dolA FHQH L 19521 Evan’s formula ZEA ZA et whebA] SHEskAbE o] AEEEE ofvel AE &
(2), 195311 Artz(3)9] Brooke formula, Parkland formula(4,5) ARHEAE S Yoy =S ZFolaa) 3t x8€E
o -2 ool W R 3P &3l o3k 7] A Jasln] 27|GAIE Hlold T35 %f’%}z}%ﬂ Avg of]
TEE YT ] A 71ofskdet. w3t FAA 3 w4 A%ol P 7% A A S A AL ol Fll
A 5A8 M B 2] 7be] AAE, oXeE] U, 7V o3k Ade vA = %}“3’301“4 ‘:P% dFe
Qle] H7]% 3k
Table 10b. Mixed infection = el o §“ e 1997 39 1978 20004
129 319747 3o B dube|ato] ¢l X 83k 3k
Organism No. of case % A SPAAZEH A 20% o] A2l 2506 FollA] JAF R
) : SHg A 7edo] oAlslo] Al MSFAAE Al 155
P.a.+ ' S.a. 21 18.7 oI - o] wilok Zaloro
. ! o el o F 1ellolAl Aol wigkslol FulFEL
S.a.+'A.b. 5 4.5 72:3%3 k-
Fungus-+"S.epi. 5 45 ol =& H? 797%¢ fAstdey A E8)9
P.a.+ Enterobacter cloacae 5 4.5 912% K ke wokeh. w3k Adzhede] A=A dd
Miscellaneous 6 5.4 PAE7MA 38 AA Fa3M) A} 250005 G R
sole wie 44.8% (11225008 AlF wgES vhepo]
Total 49/112 43.7

*P.a. = pseudomonas aeruginosa, Tsa = staphylococcus aureus;

S99 254%\} o]} 2(10)9] 33.8% 1.
AA 38 4 wA

g 5(8)°] 25.8%, ©]

© wdedl ol £ dFdAe

YFungus = candida albicans+yeast; ‘A.b. = acinetobacter 20% o3l BAES AT o E A wlEoE A
baumannii; ' S.epi = staphylococcus epidermidis Z+=] o},
Table 11. High sensitive antibiotics to micro-organisms by *MIC method

Organism fcez TAmk  Pip  'Cip IcM  =6M T'mi  TTPeN TS 'vMm
P. aeruginosa (357) 0 140 87 88 0 36 164 0 0 0
S. aureus (215) 2 0 0 2 81 2 2 1 111 120
Acinetobacter baumannii (36) 0 3 1 2 1 1 24 0 2 1
S. epidermidis (26) 1 0 16 14 0 2 0 9 25
Enterobacter cloacae (23) 0 10 2 7 0 2 16 0 8 0
Enterococcus faecalis (16) 0 0 0 8 0 0 11 13 0 14
Escherichia coli (11) 0 10 0 9 0 10 11 0 6 0
*MIC = minimal inhibitory concentration; TCez = cefazolin; TAmk = amikacin; §Pip = piperacillin; 'Cip = ciprofloxacin; c™m =

clindamycin; **GM = gentamicin; T imi = imipenem; TTPCN

= penicillin; $1s

= trimethoprim-sulfadiazine; ' 'VM = vancomycin
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