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BACKGROUND

Data collected in 2010 from Cipto Mangunkusumo Hospital indicate that
complicated skin and soft tissue infections accounted for more than 10% of
cases. Etiological diagnoses are based on the findings on bacterial culture and
thus evauation of the effectiveness of bacterial culture becomes a necessity.
The purpose of this study was to evaluate the operational effectiveness of
bacterial culture for etiological diagnosis of complicated skin and soft tissue
infections.

METHODS

This was a historical cohort study using secondary data of patients with
complicated skin and soft tissueinfections admitted for hospitalization to Cipto
Mangunkusumo Hospital, Jakartafrom July 2011 to July 2012. The 90 subjects
meeting the inclusion and exclusion criteria were divided into 2 groups of 45
patients each. Group 1 comprised patientswho receivedinitia antibiotic therapy
according to culturd results, whilethe patientsin group 2 received initial antibiotic
therapy without referenceto cultural results. Successful diagnostic culturewas
assessed by the absence of therapeutic failure. Therapeutic failure was
determined using 3 parametersthat had to befulfilled, viz. absence of antibiotic
escalation, repeat operations, and clinical deterioration. The latter parameter
was assessed by clinical judgement of the attending physician.

RESULTS

After controlling for confounding variables (age, severity of infection,
comorbidity), therewas no statistical differencein therapeutic success between
culture-based and non-culture based initial antibiotic therapies (OR=0.45,

p=0.085).

CONCLUSION

This study demonstrates the ineffectiveness of bacteria culture asadiagnostic
criterion for appropriate antibiotic therapy of complicated skin and soft tissue
infections.
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Pengobatan antibiotika sesuai dan tidak sesuai kultur pada
infeksi jaringan lunak komplikata adalah sebanding
ABSTRAK
LATAR BELAKANG

Data yang diperoleh di ruang rawat inap penyakit dalam Rumah Sakit Cipto Mangunkusumo menunjukkan lebih dari
10% kasus infeksi kulit dan jaringan lunak komplikata sepanjang tahun 2010. Diagnostik kausatif penyebab infeksi
ditegakkan melalui temuan kultur, oleh karenanya sangatlah penting untuk menilai efektifitas kultur. Tujuan penelitian
ini adalah untuk menilai efektifitas operasional kultur sebagai media diagnostik kausatif pada infeks kulit dan
jaringan lunak komplikata.

METODE

Penelitian merupakan studi historical cohort menggunakan data sekunder pada pasien-pasien dengan infeksi kulit
dan jaringan lunak komplikata yang masuk ke rawat inap penyakit dalam di Rumah Sakit Cipto Mangunkusumo
Jakarta antara bulan Juli 2011 - Juli 2012 . Sebanyak 90 subjek yang memenunhi kriteria inklusi dan eksklusi, dibagi
dalam 2 kel ompok, yaitu kel ompok yang diberikan antibiotik awal sesuai kultur tidak sesuai kultur, dengan jumlah 45
subjek untuk masing-masing kelompok. Keberhasilan diagnostik kultur dilihat dari ada tidaknya kegagal an antibiotik
yang penilaiannya dilakukan menggunakan 3 parameter yang semuanya har us dipenuhi, yaitu tidak adanya eskalasi
antibiotik, tidak adanya operasi ulang, dan tidak adanya perburukan klinis dinilai melalui clinical judgement oleh
dokter yang merawatnya.

HASIL
Setelah mengontrol variabel perancu usia, beratnya infeksi dan komorbid, secara statistik tidak ada perbedaan
keberhasilan antara antibiotik awal yang diberikan sesuai kultur dengan antibiotik awal yang diberikan tidak sesuai

kultur (OR=0,45, p=0,085).
KESIMPULAN

infeksi kulit dan jaringan lunak komplikata tidak efektif.

Sudi ini menunjukkan pemeriksaan kultur untuk diagnostik penggunaan antibiotik yang sesuai untuk pengobatan

Kata kunci : Kultur, antibiotik, diagnostik, infeksi kulit dan jaringan lunak, komplikata

INTRODUCTION

Data collected in 2010 from the internal
diseasesward of Cipto Mangunkusumo Hospital
indicate that complicated skin and soft tissue
infections accounted for more than 10% of
cases. Similarly, cases of sepsis also amounted
to around 10%. Several studies showed that
4.3%-10.5% of cases hospitalized for sepsis
were due to skin and soft tissue infections.?
The high prevalence of infections results in
correspondingly high antibiotic usage.®® This

impacts on increased prevalence of bacterial
antibiotic resistance, ultimately leading to
significant increasesin morbidity and mortality.

Marwick et a.® in a study on patients at
Ninewells Hospital in Scotland found that
empirical administration of antibioticsaccording
to UK guidelines failed to significantly reduce
patient morbidity. Thiswas presumably caused
by inappropriate empirical antibiotic
administration with regard to the bacteria
causing theinfections. The UK guidelines have
recorded that inappropriate antibiotic usage in
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patients with complicated skin and soft tissue
infectionsresulted in a20% higher morbidity rate
in comparison with patients receiving appropriate
antibiotic therapy.®® There is a need for the
evaluation of the effectiveness of bacterial-
culture-based etiological diagnosis, sincein fact
antibiotic administration based on bacterial
cultural results does not completely guarantee a
reduction in patient morbidity and mortality,
made possi ble by the multiplicity of errorsinthe
collection of specimens and reporting of the
results. In contrast, administration of antibiotics
that is at variance with cultural findings may
frequently yield substantia clinical improvement.
Thisisconnected with avariety of factors, such
as development of bacterial colonization or
inappropriate specimen collection methods. The
purpose of the present study was to evaluate
the effect of culture- and non-culture-based
antibiotic administration on the success rate of
treatment of complicated skin and soft tissue
infections.

METHODS
Research design

This was a historical cohort study using
secondary data from the medical records of the
internal disease ward of Cipto Mangunkusumo
Hospital for the period of July 2011 - July 2012.

Study subjects

Patients admitted to the internal disease
ward with complicated skin and soft tissue
infection and avariety of clinical manifestations
were recruited into this study, with asinclusion
criterion completeness of data, including data
on bacterial culture. Exclusion criteria were:
patients with complicated skin and soft tissue
infection referred from other hospital's, who had
received antibiotics prior to transfer to Cipto
Mangunkusumo Hospital; patients with
complicated skin and soft tissue infection
showing severe focal infection at other sites;
patients from whom pus had been collected after
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7 days of hospitalization; and patients with
polymicrobial cultures and variable resistance
to the administered antibiotic. The sample size
was calculated by means of the formula for a
difference between 2 proportions, yielding 90
patients meeting the inclusion and exlusion
criteria, who were divided into 2 groups of 45
patients each. Group 1 comprised patients who
received initial antibiotic therapy according to
cultural results, while the patients in group 2
received initial antibiotic therapy without
reference to cultural results.

Data collection

Confounding components that were
considered to affect host responses to infection
were age, disease severity (based on the
presence or absence of systemic involvement
or sepsis), and comorbidity, such as diabetes
mellitus, malignancy, HIV/AIDS, and
autoimmune disease, according to the clinical
diagnosis of the attending physician.

Assessment of cultural effectiveness
Therapeutic success was determined from
the absence of antibiotic failure, using three
parameters that had to be fulfilled, viz. absence
of antibiotic escalation to indicate antibiotic
failure and defined as the administration of
antibiotics with increasingly broader spectra,
repeat operations, and clinical deterioration. The
latter parameter was assessed by clinical
judgement of the attending physician.

Satistical analysis

A simple logistic regression was used to
determine success of culture- and nonculture-
based treatments. Multivariate logistic
regression was used to control for confounding
variables. All analyses were performed using
SPSS for Windows version 15.0.

Research ethics

This study was approved by the Medical
Ethics Commission, Faculty of Medicine,
University of Indonesia.



Univ Med

Vol. 32 No.1

Table 1. Clinical characteristics of study subjects based on therapeutic success

The rap eutic suwcess

Clinical characteristic Yes (n=59) No (n=31) OR (95% CT) P

Age
Older per aon 18 g 1.26 (D48-335 0.640
W o ger et son 41 23

Gender
Llale 32 13 075 (M31-180 0.521
Female a7 12

Diabetes mellitus
Yes 44 13 125 (073-470 0.191
Mo 15 12

Hepas
Tes 9 12 0.29 (010-0.75 o012
Mo 50 19

Ilalignancy
Yes 10 5 1.06 (033-34% 0.921
Mo 49 26

Diecubitaz
Yes 1 2 0.25 (M02-287 0.272
Mo 58 29

Autotn mixe disease
Yes 3 2 077 (123-491) 1.00
Mo 56 29

HI¥
Yes 1 1 0.52 (D52-8.58) 1.00
Nao 58 30

Antibiotics
Cultire-based 26 13 0.50 (020-1.213 0.120
Nonmiltre-based 33 12

RESULTS A variety of microorganisms were found

In this study data from 90 patient records
were collected. With regard to gender. there
were 51 male subjects (56.7%) and 39 female
subjects (43.3%). According to age, the younger
person group comprised 27 subjects (30.0%).
The number of subjects categorized as older
person comprised 26 subjects (28.9%). Subjects
with diabetic comorbidity were 63 in number.
while those with nondiabetic comorbidity
comprised 27 subjects. The most frequent cause
of nondiabetic comorbidity among the study
subjects was malignancy, found in 15 out of 27
subjects (55.6%). There were no differences
of clinical characteristic between thetwo groups
expect for sepsis(Table 1). Confounding factors
were considered significant at p<0.25.

upon culture of swabs taken from lesions.
Among the microorganisms found on culture,
Gram-negative bacteria were the dominant
group. Overall, Pseudomonas sp were the most
numerous, being found in 22 cultures (19.5%),
followed by Escherichia coli in 20 cultures
(17.7%) and Klebsiella pneumoniae in 17
cultures (15.0%). Gram-positive bacteria
comprised Staphylococcus aureus and
Saphylococcus epidermidis, found in equal
numbers, namely in 13 cultures (11.5%) each.

Gram-negative bacteria found in
appreciable numbers were Acinetobacter sp.,
present in 10 cultures (8.8%), whereas the
microorganism found in lowest numbers in
cultures was Senothrophomonas maltophilia,
present in 1 culture (0.9%).
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Table 2. Patterns of antibiotic sensitivity and resistance of Gram-positive bacteria

. K.epid ermmic (n=13) Lourens(=13)

Antibiotics R* (%) S @m%) Um0 R mos P moa I n.9%)
Oxacilin T3E 662 0(00)  2(154)  1l¢edé) 0.0
Ampicllin 11246y 2¢5.4)  0¢0m 1146 254D 000
Ampicllin sulbactam 50385 7(5.9) 1075 2¢154) 11@E4& 00
Ammyllind davalinic acid 60462  7(53.8)  0¢00)  2¢154)  11¢R4E) 000
Cephaatin 6462 6 (46.2) 1(7.6) 0 (0.0) 0 0.0y 0009
Ceftrizrone TO53E 5 (3.5 10770 2(154) 9G9I 20154
Ceftazidine B(61.5 4(30.8) 10770 2(154) 70533 40308
Cefoper az one T8 2054 408 2154 66D 5(ID
Cefepime 6462 6 (46.2) 10770 3(231) 1076 0@0)
Levoflox acin B(ALT SRS 0¢00)  B(6L5 SRS 0.0
Piperacillin-tazobactam 50385 S¢S 3@aD) 4008 ey 3¢z
Meropenem B(AL5 S35 0¢00)  2(154)  11¢R46) 0
Iniperam TOIE 646D 0000 2154 11¢346) 0000
¥ i om yein D@ 13000 0¢0m 000y  13¢00.0) 00
Teicoplatin D@Om 120923 1(7H 0@00) 137005 000

*R=resistant; ®S=sensitive; “I=intermediate

The possibility of ahigh resistance rate of
methycillin resistant Staphylococcus
epidermidis (MRSE) was supported by the
finding of arelatively high resistance rate of S.
epidermidis against beta-lactam antibiotics,
amounting to an overall rate of more than 50%.

In contrast to S.epidermidis, in the case
of S. aureus the proportion of representative
isolates of methycillin resistant Saphylococcus
aureus (MRSA) against beta-lactam antibiotics
was not sufficiently high. However, the
resistance rate was quite high against
levofloxacin, attaining 61.5% (Table 2).

The possibility of a high prevalence of
extended spectrum beta-lactamase (ESBL)
producersisindicated by the high resistancerate
of E. coli and K. pneumoniae against beta
lactam antibiotics. The resistance rate of E.coli
against cephalotin was up to 70%, while the
resistance rate against cefotaxime, ceftriaxone
and cefoperazone were 55%, 60% and 60%,
respectively. E. coli showed a high sensitivity
toward aminoglycoside antibiotics, with the
sensitivity of E. coli for gentamycin and
amikacin attaining 60% and 70%, respectively.
The highest level of sensitivity of E. coli was

24

for the carbapenem antibiotics, the sensitivity
for meropenem and imipenem attaining 100%.
The resistance rate of K. pneumonia against
beta-lactam antibiotics was also substantially
high. In contrast, this specieswas highly sensitive
for the cephal osporins, with the sensitivity for
ceftazidime attaining 64.7%. The sensitivity for
aminoglycoside antibiotics was also high, that
for amikacin attaining 76.5%. However, the
sensitivity for gentamycin wasonly 47.1%. The
sensitivity for meropenem and imipenem was
also high, being 94.1% for each of them (Table
3).

The resistance rate of Pseudomonas sp
against cephalosporins was found to be high,
being on average above 50%. The lowest rate
of resistance against cephal osporinswas shown
by cefepime, with a resistance rate of only
27.3% and a sensitivity of 54.5%. A relatively
high sensitivity was shown for carbapenems,
with asensitivity for meropenem and imipenem
of 68.2% and 72.7%, respectively.

Cultural findings for Acinetobacter sp
showed an extremely high antibiotic resistance
both against beta-lactam antibiotics, anti-
betalactamases, aminoglycosides and
quinolones, attaining rates of 80%-100%.
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Table 3. Antibiotic sensitivity and resistance patterns of Gram-negative bacteria

Eeok K pnpnoriae Freudmmas g Arinetbaker g
Antibiotics (n=20) GElT) m=22) GElD)
R+ ¥ T R 5 I R 5 I R 5 I
L eill i subactarm »0 o 40 00 2B 412 00 212 182 on @O0 Oo oo
Srpellin-elradmicaad 450 400 150 41 333 1TA 0 955 oo 45 0 oo 0o
Ceririgrin IO o@D 500 529 471 00 34 M5 21 wao oo oo
Lirrikacin wo  wmo 20 118 Tas 118 182 ée2 126 200 oo 0o
Cephalobmin oo &0 30 #1411 55 M8 21 an Wwao oo 4o
Cefbtadme B0 330 w0 42 EE 00 &8 45 3% wao oo Qo
Cefhiamme g0 3300 500 42 S8E 00 @10 182 I 1000 0o 0o
Ceftam dive &0 00 30 »4 647 58 49 30 21 oo oo 4o
Cefbperanme g0 00 w0 2 284 178 &5 X3 N2 000 0o 0o
Cefbpirne IO 50 W0 B Tas 00 W3 M5 152 200 oo 0o
Ciprofl cxacin ;o0 E:E0D1:0 F@A 29 1Ta 34 &S5 151 20 oo 100
Lewofloxadn &0 00 0 M2 P55 48 M5 44 @0 4do0 oo
Prperaciirtamhactan ;oo Honp o :W/O H®1O2w4 412 48 0 21 0 oo 0o
Ivkroperam o0 1oao oo 590 ®41 0 00 I3 &8l 45 40 @0 oo
Drniperen o0 woao oo 39 R41 0 00 -T TRT 44 40 30 100
Tigodin - - - - - - - - - Io @0 104

*R=resistant; ®S=sensitive; “I= intermediate; Values represent percentages

Resistance against meropenem and imipenem
was 40% for each, with a sensitivity of up to
60%.

After controlling for confounding factors,
the success and failure rates of culture-based
initial antibiotic treatment and those of
nonculture-based initial antibiotic treatment in
complicated skin and soft tissue infections are
as shown in Table 4.

In this study, significant confounding
factors (at p<0.25) were diabetes mellitus and
sepsis, with a valid model having the smallest
OR (0.01) and the narrowest precision of 0.94
with p=0.085 and OR=0.45 (Table 4). Therefore,
on the basis of the above cal cul ations, there was
no statistically significant differencein success

rate between culture-based and nonculture-
based initial antibiotic administration.

DISCUSSION

In this study, from the viewpoint of
demographic and clinical characteristics,
subjects in the age group of 46-55 years were
the most numerousin comparison with other age
groups. With regard to gender, there were more
males (56.7%) than females in this study. The
demographic characteristics in our study were
similar to those obtained by Moran et al.,™”
where 62% of subjects were male. Thiswas in
contrast with a previous study by Irwanto et al.
on patients with complicated soft tissue
infections in the emergency wards of three

Table 4. Comparison of success and failure rates between culture- and nonculture-based initial
antibiotic treatment in complicated skin and soft tissueinfections

Success Failure Bivariate Mukirarate
OR Adjusted OR
no % N % p (95% CI) P (95% CI)
Antibiotic
Cultire-hased 26 5FE 19 422 0120 0.50¢020-121) 0085 045 (0.18-1.12)
Moncultwe-based 33 73.3 12 6.7

25



Irwanto, Suhendro, Chen, et al

hospitals in Jakarta, in which there were more
female than male subjects.® This gender
difference is presumably due to differing time
and location of the studies.

Regarding the results of bacterial culture,
there were 74.3% Gram-negative
microorganisms among the cultural findings,
indicating a predominance of Gram-negative
microorganismsamong the cultural findings. On
this point our study differsfrom several previous
studies, where it was demonstrated that in
complicated skin and soft tissue infections the
cultural results should be dominated by Gram-
positive microorganisms.(©12

The resistance rate of S. epidermidis
against oxacillinwasrelatively highin our study.
Asoxacillinisrepresentative of methicillin, this
high resistance rate of S. epidermidis may be
indicative of a high probability of MRSE. This
resistance rate is quite significant when
compared with the resistance rate of S.
epidermidis against the penicillins (ampicillin)
and cephalosporins, which are on average
greater than 50%. Previous studies have shown
similar results. In the selection of subjectsin the
setting of emergency departments, the
resistance rate of S. epidermidis against both
oxacillin and beta-lactams (represented by
cefoxitin) wasidentical (62.5%).®

The resistance rate of S. aureus against
oxacillin was categorized as low, being only
15.4%, or found in only 2 of 13 cultures of S.
aureus. However, this resistance rate was not
in accord with the resistance rate against
ampicillin of up to 84.6%. The reason for this
discrepancy is unclear.

The findings of Miller et al.® in Los
Angeles showed a considerably high rate of
MRSA isolates. However, these isolates came
from subjects with necrotizing fasciitis.
Therefore, it may be concluded that the subjects
in the Los Angeles study had different clinical
characteristics when compared with our
subjects.

Anindication of ESBL producersisfound
in the resistance of E.coli and K. pneumoniae
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against cephal osporins. The study of Rodriguez-
Bano et al.*¥ showed a relatively high
proportion (65%) of ESBL-producing
microorganismsinisolates from urine and blood
samples. Petkovsek et al.*® also state that
relatively virulent isolates of E. coli are
frequently found in skin and soft tissueinfections.

The high resistance rate of Pseudomonas
sp. against beta-lactam antibiotics in this study
may presumably be used as an indicator for the
presence of ahigh number of multi drug resistant
(MDR) Pseudomonas. Gillespie 19 states that
the carbapenem group of antibiotics may be used
as treatment option for administration to cases
of infection by MDR Pseudomonas or other
Gram-negative bacteria. The present study
indeed found that the sensitivity of
Pseudomonas sp. for carbapenemsisstill high,
with the sensitivity for meropenem and imipenem
attaining 68.2% and 72.7%, respectively.
Fernandez et al.” in an in vivo experiment
explainsthat that ceftobiprole, afifth-generation
cephal osporinthat actsby binding to the penicillin
binding protein-3 (PBP3), was able to
significantly inhibit the growth of P. aeruginosa.
This opens new perspectives for eradication of
infections caused by P. aeruginosa.*"®

The number of isolates of Acinetobacter
sp in this study was up to 8.8%, but based on
their resistance patterns, the proportion of
MDR-panresistant Acinetobacter sp. was
very high. As a rule MDR-panresistant
Acinetobacter sp are found among cases of
extended care with prolonged application of
medical devices. However, in the present study,
the high proportion of MDR-panresistant
Acinetobacter sp was in spite of the fact that
one of the exclusion criteria was duration of
hospitalization of more than seven days. The
possiblity of contamination or colonization
acquired in hospital cannot beruled out. Sebeny
et al.® found in their study that skin and soft
tissue infections from traumawith application
of medical devices, were a significant risk
factor associated with MDR Acinetobacter. A
history of traumaaccompanied by cellulitiswith
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edema or vesicles, also indicates a significant
probability of Acinetobacter as the cause of
the infection. However, several studies found
that skin and soft tissue infections had a
relatively high incidence of MRSA, in
comparison with other infections. Therefore,
there should be a high degree of suspicion of
the presence in the community of a high
proportion of MRSA that are resistant to
penicillins and cephal osporins.2°-22

In our study there was no statistical
difference in therapeutic success rates between
culture-based and nonculture-based initial
antibiotic treatments for complicated skin and
soft tissue infections. This may have been due
to presence of sepsis as a confounding variable
affecting the rel ationship between both types of
treatment. The proportion of cases without
sepsis was as high as 72.5% in the group of
patients with successful therapeutic outcomes,
as compared with 27.5% in the groups with
therapeutic failures. One of the limitations of
thisstudy wasitshistorical cohort design, making
the study aretrospective one. Therefore the data
collected cannot provide detail ed information on
patient presentations, approaches to treatment
or clinical outcomes.

CONCLUSIONS

In this study, a relatively high antibiotic
resistance rate was found among Gram-positive
aswell as Gram-negative microorganisms. After
controlling for confounding factors, culture-
based initia antibiotic administration did not yield
significant success rates in comparison with
nonculture-based initial antibiotic administration.
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