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BACTERIAL PATHOGENS ASSOCIATED WITH INFECTED WOUNDS IN
OGUN STATE UNIVERSITY TEACHING HOSPITAL, SAGAMU, NIGERIA.

+1Sule, A.M., Thannl, L.O.A., *Sule Odu, O.A., 'Olusanya O.
‘Department of Medical Microbiology; Department of Surgery; *Department’ pf Obstetric and Gynaecology
Obafemi Awolowo College of Heaith Sciences, Ogun State University, Sagamu, Nigeria.

A prospective study was conducted at Ogun State University Teaching Hospital (OSUTH) between August 1999 and July
2000 in the Orthopaedics, Obstetrics and Gynaecological units to identify the bacterial pathogens associated with infected
wounds as well as their antibiotic sensitivity profile.

A total of 1670 patients were seen in these units, out of which 130 (7.78%) developed wound infections. There was a
statistical difference (P < 0.05) between the septic wbunds associated with the non-operative cases (11.9%) and those of
post-operative cases (6.41%). Amongst the 186 bacferial agents isolated from all the samples examined, Klebsiella species
(25.3%) accounted for the most common isolates while the least was Enterococcus faecalis (5.4%). Klebsiella species was
observed to be most prevalent in the Obstetrics and Gynaecological-wounds while Pseudomonas aeruginosa was the com-

monest in the Orthopaedic wounds.

The sensitivity profile of the isolates to the commonly used antibiotics including those used as pre-operative prophylac-
tic agents ranged between 1.67-46.8%, the range for the aminoglycosides was between 61.8-75%, while the fluoroquindiones

had a range of 82.8%-89.2%.

The high level of bacterial resistance to the common antibiotics in this study, re-emphasized the need to properly
monitor the use of antibiotics including those used as pre-operative prophylactic agents in this country.

INTRODUCTION

" Wounds are commonly encountered in clinical
practice. They may arise post-operatively, following
trauma, in association with haemoglobinopathy, or
could be primarily cf infective origin. The
contamination or the mere presence of pathogenic
organism in a wound without local or systemlc tissue
involvement may not result in infection. = Wound
infection could be defined as the presence of pus ina
lesion, as well as other general or local features of
sepsis including pyrexia, pain, and induration. - Wound
infection is an important cause of morbidity and
mortality among surgical patient. Apart from causing
discomfort to the patient, the effect may vary from
being a simple nuisance; to a delay in wound healing
and other major disasters, such as wound
dehiscence, gas gangrene or tetanus. This often
result in prolonged hospitalized, thereby adding
appreciably to the cost of treatment and management
of the patient. *Factor such as the type of wound,
nature of surgery, the dose and virulence of infecting
organism, host resistance and use of antibiotic have
been reported to be1n2nportant in the establishment of
wound infection. " *The bacterial agents often
incremianted in wound infections include Staphylo-
coccus, Pseudomonas, Klebsiella, Proteus species
and Escherichia coli as well as anae{gbes such as
Clostridium and Bacteroides species. ™

The management of infected wounds is a

challenge in terms of rational antimicrobial use,
especially with the presence of a wide array of
antimicrobial drugs and their unrelenting promotion
by pharmaceutical companies. Similarly, a lot of con-
cern has been generated world-wide over bacterial
drug resistance, in view of the fact that cheap drugs
have to be replaced with more, effective and expen-
sive ones. Sule and Olusanya have reported the in-
creasing prevalence of bacterial resistance to most
of the.commonly used antibiotics in this environment.
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Otokunefor et als, have also suggested the need for
an in-depth knowledge of the current predominant
strains of bacterial agents and their pattern of
antibiotic sensitivity in hospital units, as such
information could assist in the blind treatment of
bacterial infections when facilities are inadequate for
laboratory diagnosis: )

This study.is therefore aimed at determining the
prevalence .and type of bacterial pathogens in both
post-operative and non-operative wound infections in
this hospital. The antibiotic sensitivity profiles of the
isolates is also to be determined so as to develop a
policy for the chemotherapeutic management of
wound infections.

MATERIALS AND METHODS

A prospective study was conducted at Ogun State
University Teaching Hospital (OSUTH) Sagamu,
between August 1999 and July 2000 in the
Orthopaedics, Obstetrics and Gynaecological units

to identify the bacterial pathogens associated with .

infected wounds. The sensitivity profile of such agents
were also determined.

Patients seen in these units with clinically
diagnosed cased of infected non-operative or infected
woltinds complicating a surgical operation were
included in the study. All data on each patient
examined were entered into a proforma used during
the study. The information entered into the proforma
included name, age, sex, whether the wounds were
post-operative or non-operative, the size and site of
the wound. Other information included admission and
operation interval, type and duration of operative pro-
cedure as well as the type of pre-operative antibiotics
used.

Two wound swab samples were collected from
each patient. These were inoculated into Cooked
Meat Medium and Glucose broth to preserve and
maintain the anaerobic and aerobic organisms
present respectively, during transportation to the
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Medical Microbiology Laboratory of Obefemi Awolowo
College of Health Science, Ogun State Unviersity,
Sagamu. On receipt in the laboratory, all the turbid
broth cuitures were subcultured immediately while the
non-turbid ones were incubated for 18-48 hours at
370C before being subcultured. Each Glucose-broth
culture was inoculated onto MacConkey an Blood
Agar and Kanamycin Blood Agar plates, and were
incubated aerobically and anaerobically (using Oxoid
gas generating kit for the generation of hydrogen and
carbondioxide in an Oxoid anaerobic jar) respectively.
All the plates incubated aerobically were initially
examined for growth after 24hours, the ones without
growth were further incubated for up to 48 hours, while
.those incubated anaerobically were examined after

Out of the 130 septic wound examined bacterio-
logically, 125 gave positive bacterial cultures while
only 5 had no growth: Seventy three of the
specimens were mono-bacterial while 52 were
polybacterial cases two or three bacterial agents. A
total of 186 bacterial agents were isolated from all
the septic wound examined. Klebsiella species 47
(25.3) accounted for the most frequently isolated
organisms in all the 3 units while Enterococcus
faecalis 10(5.4) accounted for the least isolates (Table
I). Interestingly, Klebsiella species was found to be
the most common with wounds from Obstetrics and
Gynaecological units while Pseudomonas aeruginosa
was the most frequent in the orthopaedic wounds
(Table II). No anaerobic organism was isolated in all
the samples examined in this study.

48 hours. Each isolate of the different colonies from
both the aerobically and anaerabically incubated
plates were picked for microscopic, biochemical and
serological identifications using standard methods.
Sensitivity testing was carried out on each
identified organism by touching 4-5 well isolated
colonjes with a sterile straight inoculating wire. This
was inoculated into sterile peptone water which was
then poured onto a previously dried sensitivity test
agar plate. The excess culture fluid was decanted
into-a discard jar containing. disinfection. The
inoculated plate was left to dry and antibiotic disc was
applied with a sterile forceps, allowed to and for 10-
15 minutes for pre-diffusion of the antibiotics and
incubated at 370C overnight. The zone of inhibition
prodguced after incubation was read using a meter
rule’. The antibiotics used in this study were
commercially produced single and multodiscs
obtained from Oxoid Ltd. Basingstore Hampshire
England; Interpharma Ltd, Lagos and Abtek
Biological Ltd. Liverpool. The concentration of the
different antibiotics used, were as shown in Table Il
Statistical analysis of all the data were done by

Chi-square method.,

RESULTS
Among the 1670 patients seen in the different

units, 130 (7.78) developed wound infections. Qut of
the total patients examined, 1248 had post-operative
wounds while the remaining 422 had non-operative
wounds. Table 1, showed that 80 (6.41) of the post-
operative patients developed wound sepsis while
50(11.9) of the non-operative patients had septic
wound. Statistical analysis of the data showed that
the difference between the post-operative patienis
with septic wounds and non-operative patients with
infected wounds were statistically sigriificant (P<0.05).

Category of No hose with infected Percentage (%)
mntﬂ Wag_qg_g_g

Post-operative 1248 80 6.49.
Non-operagve . 422 50 14.9
Total 1679 130 7.78

Iabie 1: The Prevalence of Post-operative and Non-uperative wound inflections in
Ogun Slate University {eaching Hospital.
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The sensitivity profile of the isolates to the
different gntibiotics showed a low susceptibility of the
isolates to Ampicillin, Tetracylines, Penicillin and
Cotrimoxazole (Table #it). However, Gentamicin, Colis-
tin and Tobramycin were more effective against gram
negative organism while Chloramphenicol was also
more effective against the gram positive organisms.
Simiarly, all the isolates showed a remarkably high
in-vitro susceptibility to the Fluoroguinoiones tesied
(Table iit). The anaiysis of the proforma showed that
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the prophylactic antibiotics used pre-operatively
varied from a single regime to a triple regime. The
prophylactic antibiotics used included Ampicillin,
Flagyl, Gentamicin, Zinacef®, Ampiclox, Rocephin®,
Floxapen®, and Profloxacin. It was evident that
majority of the isolated in this study were resistant to
most of the antibiotics used prophylatically.

DISCUSSION
Wound infection is an important determinant of

the success or failure of surgery. The total wound
infection rate of 7.78% obtained for all the units
studied is within the range of 4.8-17% reported
earlier from other countries.’ However this rate is
much lower than the 23.3% reported from Tanzania’.
The difference between these twc reports may be
related to the relatively lower number of patients per
wards in OSUTH, in view of theg high number of beds
aliocated to the surgical wards, because of the
hospital's strategic location at the T-junction of two
express roads. Reports have shown that overcrowd-
ing of patients in a ward, may contribute significantly
to the h|gh rate of cross infections in an hospital
settmg A statistically significant to the (P<0.05) is
observed between the non-operative and post —
operative wound sepsis. The observed low
prevalence of post-operative wound infection is not
surprising because pre-operative prophylatic
antihiotic are used in majority of the studied cases,

which corroborates the previous reports that pre-'
operative prophylatic antibiotic may &gmfucantly

reduce the prevalence of wound infections.’
Klebsiella species, Ps. aeruginosa and Staphy-
lococcus aureus are the most common organisms
associated with wound infectiopss in this study, an this
is similar to the previous report . Itis however, in-
teresting to note that while Kiebsiella species is more
associated with the Obstetrics and Gynaecological
wounds, Ps. Aeruginosa is the commonest pathogen
in the Orthopaedics wounds. The prevalence of Ps.
Aeruginosa in Orthopaedics wounds may probably
be attributed to the contamination of the wounds with
soil and other environmental microbes, as majority of
the orthopaedics cases are traumatic wounds from
road traffic accidents. Lowbury, et. Al". have sug-
gested that infections with Pseudomonas species is
usually acquired from poor environmental sources.
The non-isolation of anaerobic organisms in this
study is surprising because of the measures taken to
recover these types of organisms from the septic
wounds. Such measures include the inoculation of
Cooked Meat Medium, a medium known to enhance
the growth of the anaerobes, the subculturing onto
selective medium as well as the incubation of the
plates under anaerobic condition. The inability to iso-
late such organisms eould however, be due to the
use ‘of dry swabs for the collection of the wound
samples and probably a delay in the inoculation of
these swabs into the cooked meat medium. It has
been reported that wound specimens collected on
swabs are usually subjected to drying. This study is
shown that there is a need to improve the methods of
collecting clinical samples especially when anaerobes
could be among the implicating organisms.
~ The low level of susceptibility of the isolates of
Ampicillin, Penicillin, Tetracyclines and Cotrimoxazole
is similar to an earlier report in this environment and
this have been attributed to the unresfricted use of
these agents. However, the remarkable susceptibil-
ity of Gram — negative isolates to aminoglycosides
and those of the Gram-paositive to Chloramphenicol
may be due to the lesser use of these antibiotics as a
result of their toxic effect. The aminoglycosides have
been reported to cause nephrotoxicity and damage
to the eighth cranial nerve in human while chloram-
phenicol have also been reported to cause bone
marrow toxicity. Although the fluoroquinolones are
very effective against most of the organisms which
are resistant to other antibiotics,. it is however worri-
some to note that most of the isolates that are resis-
tant to the fluoroquinolones are multiresistant to other
antibiotics including those used as prophylactic
agents. These genes that specify resistance to a
number of useful antibiotics have been located on
transposons, thus providing possible explanation for
the rapid evolution of R-Plasmids that posses a wide
variety of antibiotic resistance determinant.
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It is evident that most of the organisms isolates

in this studies are multiresistant to majority of the
common antibiotics including those used as pre-op-
erative prophylatic agents. There is need therefore,
to properly monitor the choice of antibiotics to be used
as pre-operative prophylatic agents, if they are to
serve the purpose of preventing post-operative
sepsis.
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