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ABSTRACT 

Objective: The main objective of this study was to determine the sensitivity and resistance of various bacterial 
strains both gram negative and gram positive against commonly used antibiotics. 
Study Design: Experimental / Retrospective study. 
Place and Duration of Study: This study was conducted in Hayatabad Medical Complex at Microbiology 
Laboratory for a period of six month studies from 6.8.2013 to 10.02.2014. 
Materials and Methods: The study was conducted in which both in-door and out-door patients were randomly 
selected for this specified period of time. Bacterial strains used were Staphylococcus Aureus, Escherichia Coli, 
Pseudomonas Aeruginosa and Proteus Mirabilis against commonly prescribed antibiotics i.e; Ceftraixone, 
Amoxicillin, Amikacin and Cefepime and to find out the sensitivity and resistance pattern. 
Results: Among the selected antibiotics Ceftraixone was found to be sensitive in 84.6% of out-door patients and 75 
% of in-patient against Pseudomonas Aeruginosa, 71.4% of out-door patients and 68.4% of in-patients against 
Escherichia Coli, 52% of out-door patients and 60% in-patient against Staphylococcus Aureus and least sensitive 
against Proteus Mirabilis 25% out-patients and 16.7% in-patients. Amoxicillin was 40%, 6.6% and 0% sensitive in 
in-patients and 16%, 17.1%, 0.7% and 0% in out-patients against Staphylococcus Aureus, Escherichia Coli, 
Pseudomonas Aeruginosa and Proteus Mirabilis respectively. Amikacin was 44%, 35%, 33.3% and 0% sensitive in 
in-patients and 36%, 37.2%, 32% and 0% in out-patients against Staphylococcus Aureus, Escherichia Coli, 
Pseudomonas Aeruginosa and Proteus Mirabilis respectively. Cefepime was most sensitive against Proteus Mirabilis 
25% in out-door patients and 16.7% in in-door patients while least sensitive against Pseudomonas Aeruginosa both 
in out-door and in-door patients. 
Conclusion: It is concluded from the results obtained that Ceftraixone, Amoxicillin and Amikacin were more than 
60% sensitive against the selected strains of bacteria except Proteus Mirabilis while Cefepime is least sensitive i.e; 
less than 25% against all these antibacterial strains. These results should be considered in future prescribing of 
antibiotics against these bacterial strains to avoid resistance and to prescribe appropriate treatment for the patients. 
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INTRODUCTION 

Antibiotics are an important group of pharmaceuticals 
used in health care for the treatment and prevention of 
bacterial infections. The irrational use of drug is a 
major problem of present day medical practice and its 
consequences include the development of bacterial 
resistance to antibiotics, ineffective treatment, adverse 
effects of the drug and economic burden on the patient 
and the society. Irrational or misuse of drugs refers to 
the distribution or consumption of drugs in ways that 
negate or reduce the efficacy or in situations where they 
are unlikely to have the desired effect.

1
 As accepted by 

the WHO the rational use of drug requires the patients 
receive medication appropriate to their clinical needs, in 
doses that meet their own individual requirements for 
an adequate period of time and at the lowest cost to 
them and their community. Antimicrobial resistance 

(AMR), a growing public health concern where the 
microorganism is able to survive exposure to antibiotic 
treatment.

2
 This is evident from the first report of 

vancomycin resistant Staphylococcus aureus (VRSA) 
from the US in 2002, Brazil in 2005, Jordan and India 
in 2006. Similarly, resistance was reported in the late 
1980s, with vancomycin resistant Enterococci. 
Controlling infections is going to be a tough job in 
developing countries where infectious diseases still 
hold high morbidity and mortality. Several intrinsic 
factors such as point mutation, gene amplification and 
extrinsic factors like horizontal transfer of resistant 
gene between bacteria within and across species by 
transposons, integrins or plasmids have been postulated 
for the development of resistance, which cannot be 
reduced once developed even by restricting the 
antibiotic usage.

3
 Social factors such as demographic 

changes, deficient hygienic practices and overcrowding 
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have been enumerated for the emergence of AMR. 
Antibiotic resistance has been a low priority area in 
most developing and many developed countries.

4
 

Compared with the immediate challenges of 
HIV/AIDS, tuberculosis, malaria, pneumonia and many 
other infectious diseases, the loss of antibiotics at some 
future time does not capture the same attention. 
Resistance against certain antibiotics is already at high 
levels in developing countries but the problem has 
remained largely unknown because relatively few 
studies were published.

5
  

This study has been carried out in an hospital with the 
aim of determining the commonly prescribed antibiotic 
susceptibility of Staphylococcus Aureus, Escherichia 
Coli, Pseudomonas Aeruginosa and Proteus Mirabilis, 
in order to utilize that information to formulate 
antibiotic policy and appropriate control measures. 

MATERIALS AND METHODS 

The study was conducted in Hayatabad Medical 
Complex Peshawar at Microbiology Laboratory for a 
period of six months in which in-door and out-door 
patients data were collected. In the selected data both 
male and female were included. Total 354 isolates were 
selected out of which 206 were indoor-patients and 148 
outdoor-patients for the selected four bacterial strains 
i.e; Staphylococcus Aureus, Escherichia Coli, 
Pseudomonas Aeruginosa and Proteus Mirabilis and 
they were studied against the sensitivity of commonly 
prescribed antibiotics Ceftraixone, Amoxicillin, 
Amikacin and Cefepime. These were isolated from 
various clinical samples including pus, sputum, urine, 
high vaginal swabs, blood, and body fluids. Screening 
swabs were inoculated into a 7% sodium chloride 
solution on day one and sub cultured after overnight 
incubation at 35°C onto Blood agar and MacConkey 
agar.

6-7
 All other samples were directly inoculated onto 

blood agar and MacConkey agar plates and incubated 
aerobically at 35ºC for 24 hours. The isolates were 
identified with standard tests used to identify the 
selected strains such as Gram stain, catalase, slide and 
tube coagulase and Staphylase (Oxoid) tests. Antibiotic 
sensitivity testing was performed using Mueller Hinton 
agar by standard disc diffusion method recommended 
by the Clinical and Laboratory Standard Institute 
(2008),

8-9
 for the following antibiotics: Ceftraixone, 

Amoxicillin, Amikacin and Cefepime. 

RESULTS 

Over a period of six months total 354 isolates were 
selected as shown in table 1.  Indoor patients were 206 
out of which 114 were male patients and 92 were 
female and 148 were obtained from outdoor patients in 
which 78 were male patients and 70 were female 
patients. 
Among the selected antibiotics Ceftraixone was found 
to be sensitive in 84.6% of outdoor patients and 75 % of 
indoor patient against Pseudomonas Aeruginosa, 71.4% 
of outdoor patients and 68.4% of indoor patients against 

Escherichia Coli, 52% of outdoor patients and 60% 
indoor patient against Staphylococcus Aureus and least 
sensitive against Proteus Mirabilis 25% outdoor 
patients and 16.7% indoor patients as shown in table 2 
and Fig 1-4. Amoxicillin was less sensitive against 
these bacterial strains as compared to Ceftraixone. 
Amoxicillin was 40%, 6.6% and 0% sensitive in 
indoor-patients and 16%, 17.1%, 0.7% and 0% in 
outdoor-patients against Staphylococcus Aureus, 
Escherichia Coli, Pseudomonas Aeruginosa and 
Proteus Mirabilis respectively. Amikacin was 44%, 
35%, 33.3% and 0% sensitive in in-patients and 36%, 
37.2%, 32% and 0% in out-patients against 
Staphylococcus Aureus, Escherichia Coli, 
Pseudomonas Aeruginosa and Proteus Mirabilis 
respectively. Cefepime was most sensitive against 
Proteus Mirabilis 25% in outdoor patients and 16.7% in 
indoor patients while least sensitive against 
Pseudomonas Aeruginosa both in outdoor and indoor 
patients. 
Table No.1: Total number of isolates obtained from 

indoor and outdoor patients 

Total Number of Male and Female In-Patients against various 

Bacterial Strains 

 Staphy-

lococcus 

Aureus 

Escherichia 

Coli 

Pseudomonas 

Aeruginosa 

Proteus 

Mirabilis 

Male 24 68 14 08 

Female 26 52 10 04 

Total 50 120 24 12 

Total Number of Male and Female Out-Patients against various 

Bacterial Strains 

 Staphy-

lococcus 

Aureus 

Escherichia 

Coli 

Pseudomonas 

Aeruginosa 

Proteus 

Mirabilis 

Male 20 30 22 06 

Female 30 40 04 02 

Total 50 70 26 08 

 
 
Figure No.1: %age of Indoor and outdoor Patients 

Sensitivity against bacterial strains 
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Figure No.2: %age of Indoor and outdoor Patients 

Sensitivity against bacterial strains 

 
Figure No.3: %age of Indoor and outdoor Patients 

Sensitivity against bacterial strains 

Table No.2: Percentage of Antibiotic Sensitivity and Resistance against various strains of microorganisms 

Percentage of Antibiotic Sensitivity and Resistance against various strains of microorganisms 

Bacterial Strains Staphylococcus Aureus Escherichia Coli 

 IP OP IP OP 

Antibiotics S% R% S% R% S % R% S% R% 

CTX 60.0 40.0 52.0 48.0 68.4 31.6 71.4 28.6 

AMC 40.0 60.0 16.0 84.0 6.6 93.4 17.1 82.9 

AK 44.0 56.0 36.0 64.0 35.0 65.0 37.2 62.8 

FEP 24.0 76.0 12.0 88.0 05.0 95.0 14.3 85.7 

  

Bacterial Strains Pseudomonas Aeruginosa Proteus Mirabilis 

 IP OP IP OP 

Antibiotics S% R% S% R% S % R% S% R% 

CTX 75.0 25.0 84.6 15.4 16.7 83.3 25.0 75.0 

AMC 00.0 100 07.7 92.3 00.0 100 00.0 100 

AK 33.3 66.7 30.8 69.2 00.0 100 00.0 100 

FEP 00.0 100 00.0 100 16.7 83.3 25.0 75.0 

IP= Indoor Patient,  OP= Outdoor Patient, S= Sensitive,  R= Resistance, 

 CTX=Ceftraixone,  AMC=Amoxicillin, AK=Amikacin, FEP= Cefepime 

 

 
Figure No.4: %age of Indoor and outdoor Patients 

Sensitivity against bacterial strains 

DISCUSSION 

Antimicrobial agents are among the most commonly 

used drugs in hospitalized patients. The emergence of 

antimicrobial resistance is of great concern as it 

increases the likelihood of drug interactions/side effects 

and cost of therapy due to use of newer antibiotics. 

Resistance may also be responsible for Staphylococcus 

Aureus prolonged hospital stays and can affect 

prognosis. The problem of resistance in a hospital is 

difficult to understand without the knowledge of 

antimicrobial use pattern.
10-11

 Monitoring the use of 

antimicrobial and review of sensitivity pattern are, 

therefore, important. 

Organisms were isolated in 59.6 % out of cultures 

investigated. Escherichia Coli was the predominant 

organism isolated from this study compared with, 

Pseudomonas Aeruginosa, respectively. While Proteus 

Mirabilis was the least organism isolated.
12

 

The isolation pattern of organisms appears to vary with 

time and hospital settings.
13

 Our data showed that there 

were more Gram-negative than Gram positive isolates. 

This is not surprising since the former are known to 
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develop resistance more rapidly and extensively than 

the latter.
14-15

 

In our study it was found that Staphylococcus Aureus 

was sensitive up to 60.0% against Ceftraixone, 40% 

against amoxicillin, 44.0% against Amikacin and 

24.0% against Cefepime in indoor patients which is a 

bit higher %age as compared to outdoor patients as 

shown in Table 2 and Fig.1. Whereas Escherichia Coli 

shows more sensitivity as compared to Staphylococcus 

Aureus against Ceftraixone and in outdoor patients 

71.4% sensitive. while 17.1%, 37.2% and 14.3% 

against amoxicillin, Amikacin and Cefepime 

respectively while indoor patient shows fewer 

sensitivity as shown in Table.2 and Fig 2. As shown in 

Fig 3 and Table 2 Pseudomonas Aeruginosa was highly 

sensitive against Ceftraixone, about 84.6% in outdoor 

patient while it is completely resistance against 

Amoxicillin and Cefepime and 30.85 sensitive against 

Amikacin as shown in Fig 3 and Table 2.  

Similarly Proteus Mirabilis also showed least 

sensitivity among all the isolates against antimicrobial 

agents. Proteus Mirabilis was 25.0% sensitive against 

Ceftraixone and Cefepime while it is completely 

resistance against Amoxicillin and Amikacin as shown 

in Fig 4 and Table 2. 

CONCLUSION 

It is concluded from the present study that Ceftraixone 
showed promising results and was most sensitive 
against all the selected isolates whereas Cefepime 
showed least sensitivity and were mostly resistance 
against all the selected microorganisms. Antimicrobials 
like Cefepime have developed resistance to such a level 
that, prescribing them would definitely lead to 
treatment failure.

16
 Development of resistance against 

Cefepime can be predictable, which might be due to 
wide spread use. 

REFERENCES 

1. Bosso J, Mauldin P, Salgado C. The association 

between antibiotic use and resistance: the role of 

secondary antibiotics. Eur J Clin Microbiol Infect 

Dis 2010;29:1125-1129. 

2. Boyle VJ, Fancher ME, Ross RW. Rapid, modified 

Kirby-Bauer susceptibility test with single, high-

concentration antimicrobial disks. Antimicrob 

Agents Chemother 1973;3:418-424. 

3. Kiehlbauch JA, Hannett GE, Salfinger M, Archinal 

W, Monserrat C, Carlyn C. Use of the National 

Committee for Clinical Laboratory Standards 

guidelines for disk diffusion susceptibility testing 

in New York state laboratories. J Clin Microbiol 

2000;38: 3341-3348. 

4. Chandy SJ, Mathai E, Thomas K, Faruqui AR, 

Holloway K, Lundborg CS. Antibiotic use and 

resistance: perceptions and ethical challenges 

among doctors, pharmacists and the public Vellore, 

South India. Ind J Med Ethics 2012; 10: 20-27. 

5. Gagneja D, Goel N, Aggarwal R, Chaudhary U. 

Changing trend of antimicrobial resistance among 

gram-negative bacilli isolated from lower 

respiratory tract of ICU patients: A 5- year study. 

Ind J Crit Care Med 2011; 15: 164-167. 

6. Pais P, Khurana R, George J. Urinary Tract 

Infections: A Retrospective Survey Of Causative 

Organisms And Antibiotics Prescribed In A 

Tertiary Care Setting. Ind J Pharmacol 2002; 34: 

278-280. 

7. Jorgensen JH, Turnidge JD. Antibacterial 

susceptibility tests: dilution and disk diffusion 

methods. In:  Murray PR,  Baron EJ,  Jorgensen JH,  

Landry ML,  Pfaller MA,  editors.  Manual of 

clinical microbiolog. 9th ed.  Washington, 

DC: American Society for Microbiology; 2007. 

p. 1152-72. 

8. Kollef MH, Fraser VJ. Antibiotic resistance in 

intensive care unit setting. Ann Intern Med 2001; 

134: 298-314. 

9. The impact of antimicrobial use on the emergence 

of antimicrobial-resistant bacteria in hospitals. 

Infect Dis Clin North Am 1997; 11: 757-765. 

10. Collee JG, Marr W. Specimen collection, culture 

containers and media.  

11. Collee JG, Fraser AG, Marmion BP, Simmons A. 

editors. Mackie & McCartney Practical Medical 

Microbiology, 14th ed. Churchill Livingstone: New 

York; 1996.p. 85-111 

12. Raghunath D. Emerging antibiotic resistance in 

bacteria with special reference to India. J Biosci 

2008; 33: 593–603. 

13. Anudumani N, Mallika M. Antibiotic Resistance 

Pattern in Uropathogens in a Tertiary Care 

Hospital. Ind J for the Practising Doctor  2007; 

4 (1). 

 

14. Agarwal KC. Antibiotic sensitivity test by disc 

diffusion method: Standardization and 

interpretation. Ind J Pathol Bacteriol 1974;17: 

149-59. 

15. Ericsson JM, Sherris JC. Antibiotic sensitivity 

testing: report of an international collaborative 

study. Acta Pathol Microbiol Scand  1971; 217 

(Suppl):1-90. 

16. Fakhrossadat M, Narges S. Changing patterns in 

sensitivity of bacterial uropathogens to antibiotics 

in children 

 
Address for Corresponding Author: 

Sajid Khan Sadozai 

Department of Pharmacology, Khyber girls Medical 

College Peshawar Pakistan 

e-mail: cajidkhan@hotmail.com 

 

Elec
tro

nic
 Cop

y

mailto:cajidkhan@hotmail.com

	Study to Determine the
Antimicrobial Sensitivity and Resistance
pattern of Various Strains against Commonly
prescribed Antibiotics

