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ABSTRACT

Froan January I, 1994 to December 31, [998, tissue
Bolates taken intraoperatively done at the Microbiology Labo-
ratory of the Philippine Geoeral Hospital (FGH)Y  were re-
viewed with the objective of determining the microbiology
and sensitivity patterns of (he different Lissue isolates of pa-
tients admitted o the Burn Unik. Sensitivities of all isolates
were done using the disc diffusion method, There were 281
isolates, 62 episodes (22%) of which were mixed culiures, Two
hundred thirty two (82.6'%) were gram negative orgianisms

while 48 (17%:) were pram positive. There was one isolate of

Candide spp. The top 3 gram megative organisms were
Psewddomonay aeraginma (31%), Enterohucrerspp. (13%), and
Kiebsiella spp. (5%). Among the gram positive organisms,
Staphylncoccns aovens accounted for 1L % of all isolates.

The sensitivity paticrns of # aeraginesa to the fol-
lowing drugs wore as follows — celtaaidime 27%., piperacillin-
tazobactam 68%., imipencm 82%, ciprofloxacin and amikacin
38%, netilmicin 85%., and 8% m gentamicin, Knferobacter
sps. Showed the lollowing patterns - ceftazidine 32%,
piperacillin-tazohactam Ta4%, imipencem 97%, ciprotloxacin
92%, amikacin 39%%, netilinicin 33%, and 16% to gentami-
cin. Meanwhile, Klebyicle sps. exhilvited the Tollowing sensi-
tivity profile —ceflazidinme 29, piperacillin-traobactam 77%,
imipencm and amikacin [00%., ciprofloxacin 93%, netilmicin
47%, and 21% (o gentamicin,

Out of the 27 5. wurens isolates lesied lor oxacilling,
18 (67"%) were sensitive (o the drug. I is alse noteworthy to
mention the cmerging problem of oxacillin-resistant S, wureys
(ORSA), whicl in this serics aceounted for 33% of all 8. sorens
isplates. No resistance to vanvomyeio was noted.

As in studies done abroad, this five-vear veview also noted
the predominance of B aevirgittosa and S, aoreens. Thus, when
desling with burn wound infections. it would be helpful 1o
keep these two important pathogens in mind, Sensitiviey pat-
terns vary from one institution to anotlher, henee (he need for
conlinued sorveillanee,

Seaiind ul Pethaiee: 1 0nmie o Dy e
Coleurs o Madian, 1. e o Lo, -l Dl
Whrivisity v thes ¥l 23 tes-deliiy

35

INTRODUCTION

Knowledge of the most comman etiologic agents in-
volved in a parlicular infection is of paramount importance. 1
facilivates the work of the physician especiatly in the sclection of
appropriale theeapy. Umpiric antibiotics would have to be decided
on before culture resulis become available, 1deally, each conunu-
niny and‘or institutton should bi: able o determine the nost previ-
lenl organisms in order (o avoid any delay in the management of
patients,

The burn wounad s certainly o rich envivonmens tor the
groveth of microorgunisms, Not oy is theee o destuction of the
natural skin barrier but there exists a concomitant depression ol
the huwmoral and cell-mediated immunite. Thus, the buen wound
i easily colonized with potentially invasive organisms derived
[rom boih endogenous und excgenous sources, Several fureign
epidemiclogic studies on the pathogens of burn wounds have nu-
lized surlace swab cublures to docoment infection “**9. However.
burn wound biopsy cullure is now recommendad as bacteria can
penretrate and proliterate beneath the eschae and even breach this
barrier W invade the underlving viable lissue

T date. there is a paucity of local studics on the micro-
Biotowy ol the b wound >* This puper tUsus alms w revivw the
tissue isolates taken intraoperatively from patients adnutied to
the Burn Unit of'the Philippine General Hospital { PGHY. The other
objective of the study is w determine the antimicrobial sensitivite
patteras of the most common organisms isolated,

METHODOLOGY

Lyati vegacding the svmiber ol admissions covering e
period rom Jaouaey 1 1994 to December 31, 1998 were cath-
cred from the Records Secton of ihe Philippine General Hospi-
tal,

A review of bacterial isolates Trom livsies ko intra-
operalively was done at the Microbiolopy Laboratory of PGIL
The tissue isolates were then abulated and their corresponiding
anlibicgrnns noted. Sensitivity testing was perlrmed using, U
disk dithiesion method of Karbse-Bauer veith Muctler-Hinton bloosd
agar. Al the amtibiotics used were hased onthe recommendations
of the Mational Commiltee on Clinieal and Laboratery Standuds
(NCCLS)



RESULTS

During the S-year study period. 923 adult and pediatric
patients were admitted to the 11-bed capacity Bumn Unit of PGH.
Upon review of the records ol the Microbiology Laboratory, a
total of 281 tissue isolates were noted, Sixty-two episodes (22%)
were mixed cultures (Table 1),

Table 1. Number of Bum Tissue badates, Janwary 1994 10 December 1998

Year Tissue lsolale (Mo ) Mixed Culture (No.)
1994 37 12
1995 34 o
14946 14 4
19497 35 5]
1997 141 32
TOTAL 251 [

The distribution of organisms is presented in Table 2.
Gram negative organisms comprised the largest percentages at
§2.6%. Table 3 shows the summary of all the tissue isolates.
Pseudomaonas aeruginose accounted for 31%. 1t was consistently
the most predominant organisms during the S-year period, the
prevalence ranging from 26 o 33%. Meanwhile, 13% ol isolates
were Enterobacter spp. and 8% were Kichsiella spp.

Among the gram positive organisms, Stupfivlococous
aures was the most common (67%). Overall, itranked third (11%6)
among the isolates,

Table 2. Dustibution of Burm Tssue olites

Figure 1. Antimicrob. il Sensitivity Pattern of P acruginosa

(n=86)
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The antimicrobial sensitivity patterns of Emrerobacier
spp. and Klebsiella spp. showed a more or less similar trend (fig-
ure 2 & 3 respectively). The organisms were less susceptible o
ceftazidime, netilmicin, and gentamicin. On the other hand, the
antibiotics to which the organisms responded well were
piperacillin-tazobactam, imipenem, ciprofloxacin, and amikacin,

Frgure 2. Antmicrobial Sensitivity Pattern of P Enterobacter
spp. n=37)
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Table 3. Summary of Bum Tissuc Balates ¢ . s W wow oW o=
Crganism 1994 | 1995 | 1w | 1997 | 1998 Todal] %

I aeruginosg 15 10 4 11 dn | x| 31 Figure 3 Annmicrobial Sensitivity Fattern of Klebsiclla spp
Enterabagcter spp. 1] b | 3 17 | 37 13 (n=23)

8 aureus 2 5 | 2 n[nln
Klebsiella spgr 4 2 I 3 I3 | 231 3
Acinetobacter spp [ 4 I 3 5 14 7
Provadencia spp 9 3 1 2 1 9| 7
Escherichia spp s I 2 - £ 15| 5
Profeus spp 4 I . - 5 10 4
Pseudomonas spp 4 = 1 7 4 T 1
itroboagter spp - - 3 2 3 1.8
Alcaligenes spp ] . 4 b 1.8
T . - ] : i |2 o7 .o
Enterococcus - . 2 ? 9 3
Sraphvlococous spp - I 1 4 [ .
SUrFCfOCOCC IS S - . 1 - 1 [nis
Candid spp. . - I 1033

The antibiogram of P acruginosa is presented in Figure
|. Ceftazidime. ciprofloxacin, and the aminoglycosides, amikacin
and gentamicin showed low sensitivity levels. Only piperacillin-
tazobactam, imipenem, and netilmicin performed favorably.,

Out of the 27 isolates of S aurens tested for oxacillin,
18 (67%) were sensitive to the drug. It is noteworthy to mention
the emerging problem of oxacillin-resistant 5. aurens (ORSA),
which in this series accounted for 33% of all § awrens isolares,
The organisms, however, remained 100% sensitive to vancomy-
cin (Figure 4).
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Figure 4 Antimicrobial Sensiivity Pattern of 5. aurcus
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DISCUSSION

The burn wound is the most obvious potential source of
sepsis for the seriously burned patient 7. It belongs to the top four
major infections in any population of burn patients - the others
being bloodstream, lower respiratory wract, and urinary tract in-
fections **. A research done by Soto et al documented that the
incidence of wound infection in patients with extensive burn in-
juries correlated with high meidence of fatal septicemia *.

Two locally-published studies utilized surface swab cul-
tures in order to determine the most commaon bacterial isolates in
their respective burn units *°. Only the study done by Lucero et al
enumerated the organisms. 7 geryginoye headed the histat 39.5%,
followed by Psewdomenay prtida (9.5%), and 5. aureis (8.9%).
The rest of the isolates were all gram negative organisms,

A retrospective study done in China showed that the gram
negative rods constituted 53.7% ol all pathogens while 40.5 %
were gram positive cocci . The present review showed a similar
trend although the prevalence of the gram negative organisms
was much higher while that of the gram positive organisms was
lesser.

Several foreign swdies have also noted the predomi-
nance of P aernginosa and S anrews in the burn wound. The
prevalence of £ aeruginosa ranged from 10.9% 1o 36% while §.
aurens accounted for 14% 1o 69%, WIS

Even in prospective studies, these two organisms were
consistently among the wp isolates *'7 " A clinicopathological
study done by Bariar et al found that most of the burn wounds
were sterile from the first o the third postburn day (PBDY) except
for the growth of Streprococcus huemalyricns on the first PBD,
As early as the third PRD. gram negative organisms notably £
geruginosa and gram positive organissms especially S, awrens
invaded the burn wound .

Rezarding the sensitivity profile of the gram negative
isolates in the study, there was high resistance w both cellazidime
and gentamicin. Since there was no correlation done between the
timing of collection of burn tissue and the solates, the authors
can only surmise that the isolates could probably be nosocomial
in origin since the burn patients had a prolonged hospital stay
and their isolates could probably be nosncomial in origin since
the burn patients had a prolonged hospital stay and their isolates’

-

2

antibiograms closely matched those of the hospital flora. These
data could be gleaned from the report of the Infection Control
Committee of PGH *. Since piperacillin-tazobactam and
imipenem have just been introduced in the mid-1990"s, there was
less resistance to these drugs. In a comparative study done by
Monkaddas et al, piperacillin-tazobactam was found to hold good
promise against gram negative infections in burn patients ',
Ciprofloxacin is another alternative drug and it has been observed
to be efficacious and did not cause arthopathy among the immu-
nosuppressed pediatric burn patients 2. Because of its broad spec-
trum of activity, the use of imipenem 15 slowly increasing in the
Burn Unit of PGH. However, in this five year review, resistance
has already been observed to be in the range of 0 1o 18%.
Monkaddas et al noted that as much as 72.2% of aercbic gram
negalive organisms resistant to imipenem mostly came from pa-
tients with burns **, This observation once again emphasizes the
need for the rationale use of antibiotics so as not to promote the
emergence of resistant strains.

Another growing concern in the management of burn
wound infection is the role of ORSA. Since 1975, it has started to
appear and by the late 1980, its prevalence rose to 31.4% to
55.9%, and by the mid-1990s, it fell to 4.3% to 28% ', How-
ever, in a study done by Huan et al, as much as 92.2% of S
aterens strains isolated from burn wounds were methicillin-resis-
tant **. The 33% prevalence rate noted in the present study is not
much different. Fortunately, all §. awrews strains were sensitive to
Vancomycin.

CONCLUSIONS AND RECOMMENDATIONS

Atotal of 281 burn tissue isolates were reviewed during
a five-year period. Gram negative organisms constituted the ma-
jority (82.6%) while only 17% were gram-positive. The three most
common gram negative organisms were B aernginosa (31 %),
Enterobacter spp. (13%), and Klebsiella spp. (8%). Resistance
to ceftazidime and gentamicin was high compared to the other
antibioties.

S auwrens was the most common gram-positive isolate
and overall, it ranked third (11%). About one-third were oxacil-
lin-resistant. Mo resistance to vancomycin was noted.

Being a retrospective study, certain inherent limitations
were present, There was no analysis done on the timing of collec-
tion of specimens - whether the isolate was acquired nosocomially
or nol. Equally relevant data like clinical and blood culture corre-
lations of the tissue isolates could also be topics for future re-
search work. There was only one isolate of Candida spp. but this
could have been the result of underreporting, since not all sur-
geons request for fungal cultures. Even anaerobic cultures were
lacking. Multiple organisms can coexist in the burn wound as
evidenced by several studies "',

MNotwithstanding all these limitations, the present review
hopefully will serve as baseline data for physicians caring for
burn patients. Anitmicrobial therapy is just a part of the holistic
management. The sensitivity profile of the most common isolates
will just be guides in the choice of the proper empiric antibiotics.
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