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ABSTRACT .

Background: Diabetic foot ulcer and/or
gangrene is a common cause of morbidity and
mortality in Nigeria. The lesions are usually
infected and early treatment of the infection will
reduce the associated problems. The study
was carried out fo determine the common
bacteriological flora of diabetic foot ulcers in
Port Harcourt. The antimicrobial sensitivity
pattern of the isolates was determined to
enhance possible empirical treatment.
Methods: Deep wound swabs were collected
from 60 consecutive diabetic patients admitted
with foot ulcers and/or gangrene into the
medical wards of the University of Port Harcourt
Teaching Hospital from January 2001 to April
2002. The bacteriological isolation and
antimicrobial sensitivity tests of the isolates was
carried out by standard microbiological
methods.

Results: Aerobes and anaerobes constituted
95.4% and 4.6% of the total bacterial isolates
respectively. Staphylococcus aureus was the
commonest bacterial isolate; it was cultured
from 32 (56.1%) of infected patients and
constituted 24.4% of the total isolate. The
mean bacterial isolate per patient infected was
2.3. The aerobic isolates showed significant
sensitivity to ciprofloxacin (78.4%), pefloxacine
(71.2%), ceftazidime (73.6%) and cefuroxime
(69.6%). All the anaerobic isolates were
sensitive to metronidazole and clindamycin.
Conclusion: Infections of diabetic foot ulcers
are usually polymicrobial. From the in vitro
antimicrobial susceptibility pattern of the
bacterial isolates, diabetic patients presenting
with foot ulcers and/or gangrene could be
commenced empirically on a combination of
clindamycin or metronidazole and either a
fluoroquinolone (ciprofloxacin or pefloxacine) or
a second or third generation cephalosporin (e.g.
cefuroxime or ceftazidime).
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INTRODUCTION

Diabetes mellitus is the most important
endocrine disease in Africa with a prevalence of
0.87-11%" *. The prevalence in Nigeria is <1 to
19% *°.. The morbidity and mortality of the
disease are due to its complications such as
diabetic ketoacidosis, foot ulcers, stroke,
cardiovascular disease, nephropathy and
retinopathy °.

Diabetic foot ulcers are a common cause of
morbidity and mortality in Nigeria’. The lesions
usually result from neuropathy and are usually
complicated by infections >°. The infections are
often polymicrobial, involving both Gram-
positive, Gram-negative aerobes and
anaerobes®. The empirical use of antibiotics
will therefore be determined by the sensitivity
pattern of the local bacteriological flora. This, if
judiciously done early at presentation, will
reduce the mortality and morbidity in the gravely
ill patients. Thus we decided to determine the
local bacteriological flora of our series of
diabetic patients with foot ulcers.

MATERIALS AND METHOD

Sixty (60) consecutive diabetic patients with
foot ulcer and /or gangrene admitted into the
medical wards of the University of Port Harcourt
Teaching Hospital (UPTH) between January
2001 and April 2002 were recruited into the
study. Patients with foot ulcers resulting from
major trauma like road traffic accidents,
malignancies and haemoglobinopathies were
excluded from the study.

The demographic features of the patients
were documented. Deep wound swabs were
collected from the most active site of the uicers
(within the first 24 hours of hospitalization) after
cleaning the ulcers with saline-soaked guaze
and debridement. Two sets of specimen were
collected from each site and promptly sent to
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the microbiology laboratory. The specimens
were processed by standard microbiological
procedure ' using blood agar, Mac-conkey
agar, neomycin-blood agar and Robertson's
cooked meat broth. Anaerobic cultures were
carried out in anaerobic jars containing oxoid
gas generating kits. Adequate anaerobic
environment was further confirmed by failure of
growth of pure isolates of the strict aerobe,
Pseudomonas aeruginosa. The isolates were
identified by standard microbiological
methods™". Antimicrobial susceptibility pattern
of the isolates were carried out by disc diffusion
technique " using oxoid diagnastic
sensitivity test agar. Discs of available, cost-
effective and varying antimicrobial classes were
used. Control strains of Escherichia coli
(National Collection type culture) NCTC 10418
and Staphylococcus aureus NCTC 6571 were
used for standardization of the susceptibility
reading for Gram-negative and Gram-positive
organisms respectively. Resuits of the
antimicrobial susceptibility of the different
isolates were documented.

The resuits obtained from the study were
analyzed using the Epi Info (version 6.02,
January 2001) statistical software. Mean,
mode, standard deviation analysis of variance,
tables and figures were used where
appropriate.

RESULTS

Out of 827 medical admissions during the
period of study, 315 had diabetes and related
complications, 60 of which had foot ulcers
and/or gangrene. The prevalence of diabetic
foot ulcer and/ or gangrene among medical and
diabetic admissions was therefore 7.3% and
19.0% respectively.

The mean age of the patients with diabetic
foot ulcers was 54.60 14.73 years with a range
of 18 86 years. There were 38(63.3%) males
and 22(36.7%) females with a male: female
ratio of 1.7:1. The mean duration of diabetes
was 8.63 6.40 years, while the duration of ulcer
before the patients presented to hospital ranged
from < 1 to >19 weeks. (mean 5.75 3 weeks).
The mean fasting blood glucose at presentation
was 16.01 6.93 mmol/l.
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Wound swabs from 57 (95.0%) of the 60
patients yielded bacterial growth while 3 (5.0%)
yielded no growth. The total number of bacteria
isolated from the patients was 131 with an
average of 2.3 organisms per patient infected.
Aerobes contributed 95.4% of the total bacterial
isolates while anaerobes constituted 4.6%.
Aerobes only and mixed growth of aerobes and
anaerobes were isolated from 51 (89.5%) and 6
(10.5%) of the infected patients respectively. All

- the anaerobic cultures yielded three or more

different bacteria. The anaerobes were isolated
from patients with very severe ulcers/gangrene
(Wagner's grade 3-5) ® who presented after 4
weeks of onset of the lesion.

Table | shows that Staphylococcus aureus
was the commonest organism and was isolated
from 32 (56.1%) of the infected patients and
constituted 24.4% of the total bacterial isolate.

About 96.9% of the Staphylococcus aureus
isolated was sensitive to ciprofloxacin while
only 156.6% and 31.3% were sensitive to
ampicillin and cloxacillin respectively. Eighty
percent (80%) of Pseudomonas spp. were
sensitive to ciprofloxacin as well as ceftazidime.
The six anaerobes (all Gram-positive cocci)
isolated were all sensitive to metronidazole and
clindamycin. In addition to the anaerobes, 75%
of Staphylococcus aureus and 71.5% of
Streptococcus spp. (Gram-positive cocci) were
also sensitive to clindamycin.

Figure 1 shows the susceptibility pattern of the
various aerobic bacterial isolates to different
antimicrobial agents.

Table |. Bacterial isolates from diabetic foot
ulcers

Bacterial Isolate No (%) of Patients % of total

infected with isolates

[solates n =57 n=131
Staphylococcus aureus 32 (56.1) 24.4
Streptococcus spp 21(36.8) 16.0
Escherichia coli 20 (35.1) 15.3
Pseudomonas spp 20 (35.1) 15.3
Proteus spp 18 (31.6) 13.7
Klebsiella spp 14 (24.6) 10.7
Anaerobes 6 (10.5) 4.6
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Fig. 1. The antimicrobial susceptibility
pattern of individual bacterial isolates
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The polymicrobial nature of diabetic foot
infections as seen in this study has been
reported in various other studies **"*", The
predominance of aerobes (95.4%) compared to

anaerobes ( 4.6%) was very significant.

Inadequacy of anaerobic facilities like gas-
liquid chromatography amongst others may
have contributed to the poor anaerobic yield ™.
However other workers have also reported low
isolation rate of anaerobes in diabetic foot
infections ***°.  As in some other studies * ™"’
Staphylococcus aureus was the commonest
isolate probably because it is a common skin
commensal and can easily infect ulcers. The
co-existence of multiple aerobes with the
anaerobes as seen in this study suggest
possible synergism to cause progressive tissue
damage °°.

It must be pointed out that most of the
previous work on diabetic foot lesions in
Nigeria'®* did not adequately address the role
of infections especially as regards anaerobic
studies. This could be due to lack of anaerobic
facilities in various centres in Nigeria.

The rather high resistance of the bacterial
isolates from this study to older antimicrobial
agents especially the penicillins (eg ampicillin)
~ could be due to the high rate of antibiotic abuse
in this environment. In addition most penicillins
are inactivated by many organisms that
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produce penicillinases (beta - lactamases).
The beta- lactamase inhibitory property of the
clavulanate in amoxicillin/clavulanate could
explain its better potency when compared to
other penicillins in this study. This study also
revealed significant susceptibility of the isolates
to relatively newer, more expensive and hence
less abused antibiotics (quinolones and newer
generation cephalosporins.).

Quari and Akbar™ as well as Goldstein et al'’
also reported high resistance rate of many
bacterial isolates from diabetic foot ulcers to
commonly prescribed antibiotics. Most
workers'""?' identified methicillin-resistant
Staphylococcus aureus (MRSA) as the worst
offender.  This study also showed high
resistance rate of Staphylococcus aureus to
penicillins. Some reports®* have associated
high rate of antibiotic resistance to prior
exposure to antibiotics.

It is interesting to note that antibiotics of
similar characteristics/class exhibited very
similar sensitivity pattern, for example
ciprofloxacin and pefloxacine
(flouroquinolones). This finding is in keeping
with the class concept of disc sensitivity'"
suggesting that the sensitivity pattern of
ciprofloxacin could predict that of pefloxacine
and vice versa.

The current flouroquinolones are especially
active against Gram negative aerobic rods
including Pseudomonas aeruginosa but not
reliably active against anaerobic infections .

Clindamycin has been used widely in
diabetic foot infections because of its excellent
activity against Gram-positive bacteria and
anaerobes®®. The newer generation
cephalosporins are indicated when multi-drug
resistant aerobes play a role. However,
additional coverage for anaerobes could be
indicated*. :

In conclusion, infections of diabetic foot
ulcers are usually polymicrobial. Therefore we
suggest the use of antibiotics with wide
coverage for aerobic as well as anaerobic
bacteria. Empirical treatment should be
instituted using local or environmental
bacteriological studies as a guide.

For appropriate empirical treatment of
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diabetic foot infections in this environment, we
recommend the use ofi- a flouroquinolone
(ciprofloxacin or pefloxacine) with clindamycin
or metronidazole; or- a second or third
generation cephalosporin (cefuroxime or
ceftazidime) with clindamycin or metronidazole.
The empirical antimicrobial regimen
'suggested from this study are among those
recommended by other workers *'>"*""%,
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