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ABSTRACT

Purpose: Different studies show consistent predictable bacterial profiles in wound infections,
antibiotic resistance and capacity to adapt to a changing environment, which render the pathogens a
matter of concern in hospital acquired infections. Therefore, periodical monitoring of bacterial profile
and their antibiotic susceptibility pattern is essential. The objective of this study is to determine the
commonly encountered pathogens in pus samples along with their antibiotic susceptibility patterns.
Methodology: Pus samples received for diagnostic microbiology were processed and identified by
standard protocols at the research lab of SZABIST Biosciences Department. Antibiotic susceptibility
testing was done by Kirby-Bauer Disc Diffusion method. MS Excel has been used for data
compiling and analysis. Standard Deviation has been applied for the results analysis.

Results: Among the isolated organisms from pus specimens, Staphylococcus aureus (50%) was
the most common followed by Escherichia coli (25%), Klebsiella pneumonia (9%), Pseudomonas
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aeruginosa (8%), Proteus species (5%) and Acinetobacter species (3%). Quinolones (76.4%),
Cephalosporins (66.4%) and Aminoglycosides (41.6%) were found to be the most effective
antimicrobials in vitro, whereas Amoxicillin (17.4%), Minocycline (14.6%) and Trimethoprim-
sulphamethaxazole (3%) were least effective. The resistance of organisms to antibiotics is
increasing steadily as they are becoming more resistant to newer antibiotics, such as quinolones.
Conclusion: Doctors and nurses need to spread awareness of antibiotic resistance, and it is their
duty to keep themselves updated with the latest antibiograms of commonly encountered pathogens,
so that appropriate antibiotics may be provided for the treatment of infections.

Keywords: Antimicrobials; diseases; disinfection; resistance.

1. INTRODUCTION

Antibiotics were developed for the sole purpose
of combating infection causing pathogenic
organisms [1]. It does not cure the viral diseases
but only bacterial diseases. Before the discovery
of antibiotic, death rates were very high due to
common occurrences like pneumonia, skin
infections and childbirth. Antibiotics, such as the
initially discovered class of antibiotics called
Penicillin, brought a revolution for mankind,
completely eradicating these pathogens from the
body, but now an alarming increase in the
development of resistance to most of the simple
antibiotics has emerged as an important issue,
requiring immediate actions to be taken in order
to find an appropriate solution for it. With the
passage of time and also depending on the
location, resistance to different classes of
antibiotics is being observed among pathogens
[2]. One factor for this alarming increase in the
trend of resistance as reported in the paper can
be attributed to the inappropriate and imprudent
use of antibiotics [3,4]. The infected people
sometimes use the antibiotics without the
consultation of a doctor, or sometimes, they even
use it to cure viral diseases, this leads to several
other problems. The world's most pressing health
problems are due to the misuse of antibiotics.
Bacteria become resistant to certain antibiotics
due to two reasons: either they are genetically
mutated, or they have acquired resistance from
other bacteria. The resistant bacteria can spread
through water or air. Some of the narrow-
spectrum antibiotics that were effective earlier in
treating diseases have lost their effectiveness;
they have been replaced by comparatively
expensive and broad-spectrum antibiotics
instead [5,6]. It is necessary to measure the
extent of susceptibility of commonly encountered
pathogens to different antibiotics, and it is
essential that their antibiograms and the
knowledge of their resistance pattern be made
accessible to all the doctors and nurses so that
they prescribe proper and potent antibiotics to

the affected patients. This paper reports about
the type of pathogens isolated from pus and
gives an account about the trends in resistivity to
different antibiotics.

2. MATERIALS AND METHODS
2.1 Collection of Samples

To find out the aerobic bacterial agents causing
different infections as well as their antibiotic
sensitivity patterns, 500 samples from clinical
isolates were collected. All swabs or samples of
pus from skin were received in the research lab
of SZABIST Biosciences Department from
various hospitals in Karachi during a period of 1
year [7]. Draining/aspirated pus from an infected
wound was collected either aseptically by
disposable syringes in a sterilised container or by
using a sterile cotton wool swab. All these
samples were immediately transported to a
central laboratory in sterile containers [8,9] via
the hospital portering system where they were
processed promptly for microbial examination
[10]. The study was ethically approved.

2.2 Isolation and Identification of
Bacterial Pathogens

For isolating the bacterial pathogens, all the
specimens were inoculated onto the blood agar
as well as on MacConkey agar plates. Cultures
were aerobically incubated at 37°C overnight.
The culture plates were examined for genus and
majority of species after 24 hours incubation
[11,12]. The growth of organisms on culture
plates were identified by colony morphology,
gram staining and standard biochemical tests.
[13,14].

2.3 Antibiotic Sensitivity Testing

Antimicrobial susceptibility testing of the isolates
was determined against the commonly used




antibiotics by Kirby-Bauer Disc Diffusion method
[15] on Muller Hinton agar plates according to the
Clinical and Laboratory Standards Institute
(CLSI) [16]. Commercially available antibiotics
discs were used, and zones of inhibition were
measured after incubation [17,18]. MS Excel was
used for data compiling and analysis. Standard
Deviation was applied for the anaylsis of data.

3. RESULTS

From the 500 cultured samples, it was observed
that 220 isolates showed significant growth.
Mostly all the isolates, when tested for the
bacterial strains, showed different patterns of
growth of various microbes. All the microbes
were found in variable percentages for

distribution in the samples as shown in Fig. 1.
Staphylococcus aureus was found the most
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among all the isolates giving 50% growth result,
and the least observed growth was seen for
Acinetobacter spp. giving 3% growth result for all
the cultures isolates. The results for the percent
distribution of other microbes were obtained as
Escherichia coli (25%), Klebsiella pneumoniae
(9%), Pseudomonas aeruginosa (8%), and
Proteus spp. (5%).

After the identification of the microbes, the
isolated organisms were tested for their
sensitivity to various antibiotics. The tested
isolates showed different percentages of
sensitivity to various antibiotics. It was seen that
Staphylococcus aureus strains are highly
resistant to commonly used antibiotics like
amoxycillin, minocycline, co-trimaxazole [19,20].
Escherichia coli  followed by Klebsiella
pneumoniae, Pseudomonas aeruginosa, and

Proteus species
P.aeruginosa
S.aureus

Fig. 1. Percentage distribution of isolates
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Table 1. Percentage sensitivity of isolated organisms to various antibiotics

Antibiotics S. aureus E.coli K. pneumonia P. aeruginosa Proteus spp. Standard Deviation
n=50 n=55 n=20 n=18 n=11
Amoxycillin 33% 21% 0% 0% 33% 0.166222742
Augmentin 60% 30% 17% 5.80% 33% 0.20372236
Piperacillin 33% 0% 0% 0% 0% 0.147580487
Minocycline 40% 33% 0% 0% 0% 0.201444782
Erythromycin 62% 7% 0% 0% 0% 0.271145717
Clarithromycin 64% 0% 0% 0% 0% 0.286216701
Co-trimaxazole 15% 0% 0% 0% 0% 0.067082039
Gentamicin 0% 0% 0% 0% 0% 0
Tobramycin 75% 56% 77% 0% 0% 0.388497104
Amikacin 85% 77% 100% 100% 0% 0.416689333
Cefaclor 78% 50% 0% 0% 0% 0.36425266
Cefuroxime 80% 55% 33% 0% 0% 0.348898266
Cefatoxime 55% 60% 75% 0% 0% 0.354612465
Ceftizoxime 70% 87% 100% 0% 0% 0.481123685
Ceftriaxone 83% 89% 85% 75% 0% 0.374673191
Ceftazidime 77% 55% 80% 100% 0% 0.383575286
Aztreonam 10% 72% 81% 80% 83% 0.311400064
Ofloxacin 82% 78% 85% 57% 80% 0.11148991
Enoxacin 78% 80% 88% 70% 55% 0.124979998
Ciprofloxacin 67% 52% 83% 42% 0% 0.313799299




Proteus species are highly sensitive to
‘Aztreonam’. Second generation Cephalosporins
showed good activity (78% — 82%) against the
isolates, this is in accordance with a study done
before [21]. These isolates also showed a good
response to 3rd generation Cephalosporins (55%
- 83%) as also reported in the study [22,23]. The
activity of aminoglycosides against these isolates
is very well shown with previous studies showing
greatest sensitivity towards amikacin than
tobramycin and gentamycin. The growth was
identified by observing the zone of inhibition for
all the antibiotics tested against the isolated
microbes. The effective antibiotics showed a
clear zone of inhibition, while the antibiotics
ineffective against the microbes allowed the
microbes to growth to their full extent. The results
of all the antibiotic susceptibility have been
depicted in the Table 1. As Acinetobacter spp.
was found in the least amount, so significant
results for its antibiotic susceptibility could not be
reported.

4. DISCUSSION

This study showed the predominance of
Staphylococcus aureus in bacterial isolates as
also reported in a previous study [24,25].
Staphylococcus aureus is found to have high
versatility and resistivity among the human
pathogens [26]. In hospital acquired infections
and community acquired infections,
Staphylococcus aureus is highly adaptable
because of emerging resistant strains. According
to present studies, the strains of Staphylococcus
aureus show resistance to commonly used
amoxicillin, minocycline, cotrimaxazole
antibiotics. Sensitivity of Staphylococcus aureus
to aminoglycosides showed no significant
change of sensitivity pattern for past many years.
The fact behind this unchanged condition was
the indiscriminate use of aminoglycosides for
Staphylococcal infection. A very good activity of
second generation of cephalosporin i.e. 78%-
82% is shown against the pathogenic isolates,
the third generation cephalosporin also had
effective response towards them i.e. 55%-83%.
Escherichia coli was the second frequently
encountered isolate. Other major isolates after
Escherichia coli were Klebsiella pneumoniae,
Pseudomonas aeruginosa and Proteus spp..
These isolates have more resistance to
antibiotics as compared to the reports before.
Through a general observation as well as earlier
studies, the isolates were seen resistant to
antibiotics like amoxicillin, trimethoprim-
sulphamethaxazole and minocycline that are
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common. The aminoglycosides activity against
isolates was more sensitive towards amikacin
than tobramycin and gentamycin. This showed
correlation with earlier studies. Less practice of
antibiotic sensitivity testing was the main reason
for injudicious use of these antibiotics.
Quinolone activity against pyogenic gram
negative rods was also found comparable with
earlier study. A high percentage of sensitivity to
quinolones is observed in all bacterial strains.
Pseudomonas aeruginosa which showed 100%
sensitivity to amikacin, constituted 8% of total
isolates and against which aztreonam activity
was found comparable with earlier studies.

In accordance to this study and an earlier study,
the resistance of organisms to antibiotics is
increasing day by day and they are becoming
more resistant to new antibiotics as well such as
quinolones. Especially, Escherichia coli,
Staphylococcus aureus, Streptococcus
pneumoniae, Pseudomonas aeruginosa,
Acinetobacter species and some other
Enterobacter species are considered the
‘ESKAPE’ organisms because of their ability of
escaping from the effects of most of the
antibiotics and show high antibiotic resistance
[27,28]. One way to avoid antibiotic abuse is to
provide the appropriate antibiotic as soon as the
culture results are reported [29,30]. The doctors
and nurses spread awareness of antibiotic
resistance, therefore, it is their duty to keep
themselves up to date with the Ilatest
antibiograms  of commonly  encountered
pathogens so that appropriate antibiotic may be
provided for treatment.

5. CONCLUSION

As the microbes are evolving at an incredibly fast
rate, so the development of multi drug resistance
is also being witnessed in the microbes. The
MDR is leading to a problem on treatment of
microbial infections as microbes become
resistant to different antibiotics. Therefore, it is
necessary to keep an assessment record of the
sensitivity profiles of various microbes to different
antibiotics. This will help to know the effective
antibiotic against a microbe and will help in
treatment and gradual eradication of infections
and diseases caused by pathogenic microbes.
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