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ABSTRACT: A study was carried out to determine the antimicrobial sensitivity pattern of isolates of Pseudomonas
aeruginosa obtained from different clinical specimens at Aminu Kano Teaching Hospital, Kano, Nigeria. Five hundred
and twenty (52) isolates were investigated using disc diffusion method. One hundred percent (100%) sensitivity to
Ofloxacin, ceftazedine and ciprofloxacin was recorded. One hundred percent (100%) resistant to tetracycline,
ampicillin and co-trimoxazole, while 98.1%, 95.2%, 85.6%, 51.9%, 34.6% and 3.8% resistance to chloramphenicol,
nalidixic acid, gentamycin, streptomycin, augmentin and peflocine were recorded respectively. There was no
significant difference in the antimicrobial sensitivity pattern of P. aeruginosa isolates from the different clinical
specimens (P >0.05). The implication of the findings is that P. aeruginosa could be effectively treated with ofloxacin,
ceftazidime, ciprofloxacin and peflocine and not with tetracycline, ampicillin and co-trimoxazole in kano.
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Introduction

Within the past thirty years, there has been an upsurge in the global emergence of antibiotic resistance in
many of the common bacterial pathogens (Jawetz et al., 2000; Njoku — Obi et al., 1988), which are known
to cause serious infections and sepsis all over the world including Nigeria (Njoku — Obi et al., 1988).

Pseudomonas aeruginosa is an ubiquitous organism with a world — wide distribution (Gilard, 1985;
Jawetz et al., 2000). It is implicated in a variety of infections particularly in the immunocompromised host.
It is frequently associated with nosocomial infections of burns, wounds and urinary tract when introduced
by cathethers, instruments or rinsing solutions. It can also cause respiratory and endotracheal tubes (Gilard,
1985; Heirholzer and Zervos, 1991). The organism is known to acquire resistance to many antibiotics and
infections due to it often requires synergistic antimicrobial combination (Mosher and Vinning, 1992).

To effectively treat and control infections, a good knowledge of antibiotic sensitivity pattern of the
causative agents is therefore of an ultimate importance. The present study was undertaken to report on the
antimicrobial sensitivity pattern of the strains Pseudomonas aeruginosa isolated from diverse clinical
materials at the Aminu Kano Teaching Hospital, Kano, Nigeria.

To whom correspondence should be addressed. E-mail: mhskumurya@yahoo.com



mailto:mhskumurya@yahoo.com

Int. J. Biomed. & HIth. Sci. Vol. 3, No. 1 (2007)

Materials and Methods
Collection of Specimens

Five hundred and twenty (520) isolates of Pseudomonas aeruginosa were isolated from diverse clinical
specimens at AKTH. A total of nine hundred (900) specimens were obtained comprising of wound (260),
ear (210), throat (200), mid — stream urine sample (150) and sputum samples (80). Sterile bacteriological
standard swab sticks were used to collect the swab samples as described by Cheesbrough (2000) while
sterile universal containers were used in collecting clean — catch mid — stream urine samples as described
by Kunin (1979).

Bacteriological Analysis of the Samples

The samples were streaked (within 30 minutes of collection) on Blood agar (0xoid) and McConkey agar
(Oxoid) plates and incubated aerobically at 37°C for 24 hours. After 24 hours of incubation, the culture
plates were examined. Suspected colonies of P. aeruginosa showing typical characteristics were identified
using standard methods (Cowan, 1993). Biochemical tests were carried out to confirm the identity of the
organisms isolated (Cheesbrough, 2000).

Antimicrobial sensitivity was carried out by disc diffusion technique (Chris and Fisher, 2005) using
Meuller — Hinton agar plates. Boston P. aeruginosa (ATCC No. 27853) was used as control on the
sensitivity tests. Zones of inhibition of > 17mm were considered sensitive, 14 — 16 mm intermediate and <
13 mm resistant.

Statistical Analysis

Comparison between sensitive strains and the resistant strains of P. aeruginosa from the different
clinical specimens was carried out using X? and Wilcon rank sum tests (Harry and Steven, 1994).

Results

Of the nine hundred (900) samples analysed in the study, 520 yielded P. aeruginosa isolates (Table 1).
The results of the antimicrobial sensitivity tests of the isolates of P. aeruginosa are given in Table 2. As can
be seen that all the tested isolates (100%) were susceptible to ofloxacin, ceptazidime and ciprofloxacin,
while they were all resiatant to ampicilin, co-trimoxazole and tetracycline. Few of the isolates were
susceptible to chloramphenicol (1.9%), nalidixic acid (5.8%), gentamycin (14.4%) and streptomycin
(48.1%) while majority were sensitive to peflacine (96.2%) and augmentin (65.4%). There was no
significant difference (P <0.05) in the antimicrobial sensitivity pattern of P. aeruginosa isolates from the
different clinical specimens at AKTH.
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Table 1: Prevalence of Pseudomonas aeruginosa isolates from clinical specimens at AKTH

Type of specimen

Number of samples

Number producing isolates (%)

Mid — stream urine 150 70 (46.7)
Wound swabs 260 150 (57.7)
Ear swabs 210 140 (66.7)
Throat Swabs 200 120 (60.0)
Sputum 80 40 (50.0)
Total 900 520 (57.8)

Table 2: In-vitro antimicrobial susceptibility pattern of the Pseudomonas aeruginosa
isolates from clinical specimens at AKTH

Antibiotics No. of sensitive isolates No. of resistant isolates
(Concentration) (%)

Oflozaxin (10ug) 520 (100) 0 (0.0)
Ceftazidime (10ug) 520 (100) 0 (0.0)
Ciprofloxacin (10ug) 520 (100) 0 (0.0)
Peflacine (10ug) 500 (96.2) 20 (3.8)
Augmentin (10ug) 340 (65.4) 180 (34.6)
Streptomycin (10ug) 250 (48.1) 270 (51.9)
Gentamicin (10pg) 75 (14.4) 445 (85.6)
Nalidixic acid (10ug) 25 (5.8) 495 (95.2)
Chloramphenicol (10ug) 10 (1.9) 510 (98.1)
Co-trimoxazole (10ug) 0 (0.0 520 (100)
Ampicillin (10ug) 0 (0.0) 520 (100)
Tetracycline (10ug) 0 (0.0) 520 (100)
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Discussion

Various studies have been carried out by many researchers in different parts of the world establishing
sensitivity pattern of Pseudomonas aeruginosa. The prevalence of resistance amongst isolates in the
present study is high. One hundred percent (100%) resistance to co-trimoxazole, ampicillin, tetracycline
and 98.1%, 95.2%, 85.6% and 51.9% resistance to chloramphenicol, nalidixic acid, gentamicin and
streptomycin respectively were recorded. These findings collaborate that of other workers. Aseffa and
Yohannes (1996) recorded a 95.3%, 95.0%, 90.0% and 5.0% resistance to ampicillin, co-trimoxazole,
chloramphenicol, tetracycline and gentamicin respectively by pseudomonas species in their study.
Ademoyo et al., (1994) recorded a 100% resistance to cotrimoxazole, ampicillin and nalidixic acid and a
71.0% resistance to gentamicin by pseudomonas species in their study. Shawar et al., (1999) recorded a
30% resistance to gentamicin by P. aeruginosa isolates obtained from patients with cystic fibrosis.
However, pattern of resistance may differ in different hospitals depending on a number of factors, which
include antibiotic prescription pattern, patients involved, the level of hygiene and infection control (Latham
and Shaftner, 1992; Mosher and Vining, 1992). The variation found in the resistance pattern to these
commonly used drugs could be attributed to the prevailing usage and abuse of the drugs in the areas under
study.

The high rate of resistance to the commonly used drugs in this study contrasts with the high (100%)
sensitivity to ofloxacin, ciprofloxacin and ceftazidime which are less frequently used. This further suggests
a relationship between antibiotic usage and the level of drug resistance. The implication of the findings is
that P. aeruginosa could be effectively treated with ofloxacin, ciprofloxacin and ceftazidime and not with
tetracycline, ampicillin, co-trimoxazole and chloramphenicol in Kano.

Conclusion and Recommendations

The judicious use of antimicrobials by health workers and efforts to control their procurement and use in
the locality will help to limit the increasing rate of drug resistance in pathogens. It is the recommendation
of this study that constant evaluation of antimicrobials sensitivity patterns of pathogens for commonly used
antimicrobial agents in the particular environment be carried out.
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