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Antibiotics are powerful tools that are when used properly 

in certain infections can save life. They also kill germs by 

preventing them from replicating. Penicillin was the very 

�rst antibiotic to be discovered [1]. Antibiotic resistance is 

not a latest phenomenon, since the introduction of 

antibiotic (penicillin), bacteria are noted to posses some 

resistance. Antibiotic resistance refers to bacteria's 

capacity to withstand the effects of antibiotics [2]. Most 

bacterial illnesses can now be treated simply with 

medicines; but, as bacteria become more resistant to 

t h e s e  m e d i c a t i o n s ,  t r e a t m e n t  b e c o m e s  m o r e 

complicated. In the late 1920s, Alexander Fleming 

developed penicillin. The availability of new medicines has 

greatly improved our capacity to treat illnesses that are 

di�cult to treat [3]. One of the primary causes of illness 
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and death worldwide is infection brought on by bacteria. 

The spread of resistant microorganisms is crucial in this 

situation. The rapid emergence of multidrug resistance in 

bacteria poses a severe threat to global public health due to 

the lack of treatment options and the slow development of 

new antibiotics [4-6]. Antibacterial resistance has been 

steadily increasing in Pakistan. The majority of bacteria 

obtained from various diseases were increasingly 

becoming resistant to conventional antibiotics, according 

to these data [7]. In Pakistan, medications are abused for 

no obvious cause, and as a result, microbes are becoming 

resistant to these medicines. In Pakistan, just a few studies 

on the prevalence of antibiotic resistant bacteria 

connected to various illnesses have surfaced. There have 

been a few recorded cases of antibiotic resistance in 
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Antibiotics are a vital tool in the treatment of a wide range of bacterial diseases, but their 

overuse and abuse are leading to bacterial resistance. Objectives: To check the antibacterial 

activities of various antibiotics against E. coli. Methods: Collection of samples was done from 

patients at the Fatima Memorial Hospital's pathology department in Lahore, Pakistan, for this 

investigation. Total of 170 clinical isolates of E. coli were isolated from all samples collected. 

Conventional culture and biochemical tests were used for the identi�cation of bacteria. 

Antibacterial activity were assessed by comparing antibiotic susceptibility patterns of all 

clinical isolates to commercial antibiotic discs (cefazolin, cefepime, ce�xime, cefotaxime, 

cefoxitin, ceftriaxone, ceftazidime, cefuroxime, cephalothin, amikacin, amoxycillin, ampicillin, 

Augmentin, cipro�oxacin, clindamycin, gentamycin, imipenem, levo�oxacin, linezolid, 

meropenem, nalidixic acid, nitrofurantoin, nor�oxacin, o�oxacin, rifampicin, and vancomycin) 

by using Kirby-Bauer disc diffusion method. Results: Antibiotics which showed high sensitivity 

against Escherichia coli were imipenem (100%), nitrofurantoin (100%), gentamycin (99%) and 

amikacin (92%). Escherichia coli were showing high resistance to meropenem (100%), 

ceftazidime (98%), cefepime (78%), o�oxacin (78%), cefuroxime (78%), cefazolin (74%) and 

cipro�oxacin (65%). Conclusions: We concluded that meropenem, ampicillin, cefuroxime and 

cefepime showed widespread resistance against all E. coli clinical isolates. There is need to 

improve the technical facilities to minimize the antibiotic resistance by selecting appropriate 

antibiotics and proper hand washing recommended.
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Pakistan. Acinetobacter species have demonstrated 

signi�cant levels of resistance to a variety of antibiotics, 

including Carbapenem. Salmonella species in Pakistan 

were also becoming more resistant to Ceftriaxone and 

Quinolone [8-10]. The majority of bacterial isolates have 

developed antibiotic resistance, according to a study on 

the frequency and identi�cation of bacteria such as 

K l e b s i e l l a  s p e c i e s ,  E n te r o b a c te r  s p e c i e s ,  a n d 

Enterobacteria. Bacteria was commonly resistant to 

Erythromycin about 39.9%,after that Ampicillin 33.8%, 

followed by Cefoxitin about 12.8%, then Tetracycline of 5%, 

afterward Streptomycin 4%, Nalidixic acid 2.1%, after that 

Colistin 1.4% and Kanamycin 1.4%. These �ndings highlight 

the need of increasing patient awareness of optimal 

antibiotic prescription and use [11-13].

positioned. After incubation, Bacterial growth was seen 

surrounding each disc. If the clinical isolate was responsive 

to an antibiotic, a de�nite area of "no growth" was seen 

around that speci�c disk. The size of zone of inhibition for 

each antibiotic is measured in millimeters with a metric 

ruler and compared to a standard interpretation chart to 

determine if the isolate is susceptible, intermediately 

susceptible, or resistant to antibiotic. SPSS (Statistical 

Package for Social Sciences) version 22.0 was used to 

tabulate and analyze the data. Antibiotic sensitivity, and 

resistance were all assessed quantitatively. The sensitivity 

and resistance was measured in percentage to indicate the 

antibacterial activity of an antibiotic.

M E T H O D S
A total 1400 biological samples were evaluated for culture 

and antibiotic sensitivity test in the department of 

microbiology, Fatima memorial hospital, Lahore. Out of 

1400 clinical isolates, 170 (12.14%) clinical isolates were E. 

coli. Sensitivity pattern of Escherichia coli had been shown 

in table 1  Antibiotics which showed high sensitivity against .

Escherichia coli were imipenem (100%), nitrofurantoin 

(100%), gentamycin (99%) and amikacin (92%). The 

cefazolin show sensitivity of 26%, cipro�oxacin (35%), 

cefotaxime (41%). Escherichia coli were showing high 

resistance to meropenem (100%), ceftazidime (98%), 

cefepime (78%), o�oxacin (78%), cefuroxime (78%), 

cefazolin (74%) and cipro�oxacin (65%).

This was a cross-sectional study. The research was carried 

out in the Fatima Memorial  Hospital 's Pathology 

Department in Lahore, Pakistan. During a period of one 

year, a total number of 1,400 samples were collected from 

various wards at Fatima Memorial Hospital, including blood, 

pus, swabs, sputum, urine, CSF, and semen. A sterile 

container was used to collect each sample. The container 

of sample was labelled with the collection time, source, and 

date and taken to the lab for analysis within an hour of being 

collected. Samples from the sample container were grown 

on speci�c medium plates (Eosin thiazine Agar, Mannitol 

Salt agar, TCBS Agar, MSA agar, MacConkey Agar, enteric 

bacteria enteric bacteria Agar). The plates were then kept 

in an incubator for 24 hours at 37 °C. To establish pure 

cultures that could be preserved, the colonies were then 

inoculated over agar plates. Clinical isolates were 

identi�ed by their colonial morphology on Mac-Conkey 

agar, Cystine-Lactose-Electrolyte-De�cient (CLED) agar 

and Blood agar. Colony features had been studied using 

isolated colonies. For the identi�cation of these species, 

standard identi�cation and susceptibility procedures were 

used. Gram negative bacteria appeared as pink color 

organisms in gram stained smears. The sensitivity or 

susceptibility of microorganisms to different antibiotics, 

as well as their patterns of resistance, were studied using 

antibiotic susceptibility testing. The Kirby-Bauer disc 

diffusion technique was used in this study to assess the 

bacteria's susceptibility to antibiotics. A colony from the 

plate was entirely mixed and aseptically emulsi�ed in a 

tube containing sterile saline solution. Muller Hinton 

produced the agar plates. A sterile cotton swab was dipped 

into the broth culture of the organism before being 

streaked at least four to six times across the dry MHA plate 

surface. The antibiotic discs were placed using sterile 

forceps. The MHA plates were inverted and incubated at 37 
0C for 24 hours after all of the discs were appropriately 

R E S U L T S

Amikacin

Cefazolin

Cefepime

Cefotaxime

Ceftazidime

Cefuroxime

Cipro�oxacin

Gentamycin

Imipenem

Linezolid

Meropenem

Nitrofurantoin

O�oxacin
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Escherichia coli (170)

Sensitive n(%)

156 (92.0%)

44 (26.0%)

31 (18.0%)

70 (41.0%)

2 (1.0%)

37 (22.0%)

60 (35.0%)

168 (99.0%)

170 (100.0%)

168 (99.0%)

0 (0.0%)

170 (100.0%)

39 (23.0%)

Table 1: Antibacterial activities against Escherichia coli

41

Resistance n(%)
Antibacterial Agent

14 (8.0%)

126 (74.0%)

133 (78.0%)

100 (59.0%)

167 (98.0%)

133 (78.0%)

111 (65.0%)

2 (1.0%)

0 (0.0%)

2 (1.0%)

170 (100.0%)

0 (0.0%)

133 (78.0%)

All around the world, diseases brought on by multidrug-

resistant Gram-negative bacteria have sharply increased in 

recent years. It discusses the frequency of Gram-negative 

bacteria in livestock, its epidemiology, its inherent 

characteristics, the patterns of the emergence of 

antibiotic resistance, as well as reservoirs, transmission 

mechanisms, risk factors for infection, mortality, and 

treatment and preventative strategies [14, 15]. On 
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analyzing the sensitivity pattern indicated by Gram 

negative bacteria, different antibiotics were found to be 

sensitive with various degrees. Antibiotic which showed 

high sensitivity i.e. (100%) was Imipenem, (99%) was 

Gentamycin against Escherichia coli. The most effective 

antibiotic was Imipenem (100%) and Gentamycin (99%) in 

case of Escherichia coli. This is in line with the sensitivity 

result obtained in a study done in 2011 [16]. According to 

previous report Cefepime, followed by amikacin (more than 

99% of isolates susceptible), was the next most effective 

treatment against Escherichia coli isolates (all entirely 

susceptible). Aztreonam, aminoglycosides, second- and 

third-generation cephalosporins, and �uoroquinolones 

were all effective against more than 90% of all isolates [17]. 

Antibiotics which showed high sensitivity against 

Escherichia coli were Imipenem (100%), Nitrofurantoin 

(100%), Gentamycin (99%) and Amikacin (98%). Similar 

results were also seen by Barakoti, et al [18]. According to a 

study from India, E. coli that produces ESBLs is 100%, 89%, 

and 86% susceptible to imipenem, nitrofurantoin, and 

amikacin, respectively. B-lactam and monobactam 

antibiotics are ineffective for treating patients with these 

types of infection. Amikacin and nitrofurantoin are 

discovered to be alternatives for treating such patients at 

low cost because co-resistance to non-b lactam 

antibiotics l ike nor�oxacin, co-trimoxazole,  and 

gentamicin was seen [19]. Escherichia coli were showing 

high resistance to meropenem (100%), ceftazidime (98%), 

cefepime (78%).  Meropenem demonstrates resistance to 

hydrolysis by the majority of -lactamases, including ESBLs 

and AmpC -lactamases, but may be impacted by 

carbapenemases such as metallo—lactamases, serine 

carbapenemases, and oxacil-linases with carbapenemase 

activity (such as OXA-23, OXA-24 and OXA-58) [20].
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From the results of the present study, it is concluded that 

antibiotic resistance has become more common in 

Escherichia coli. In this study, Linezolid, Imipenem, 

Amikacin, and Gentamycin had the best antibacterial 

action against Escherichia coli bacterial infections. 

Antibiotic resistance should be controlled and prevented 

by putting in place preventive measures.

PBMJ VOL. 5 Issue. 10 October 2022 Copyright © 2022. PBMJ, Published by Crosslinks International Publishers
42

C o n  i c t s o f I n t e r e s t

The authors declare no con�ict of interest

S o u r c e o f F u n d i n g

The author(s) received no �nancial support for the 

research, authorship and/or publication of this article

R E F E R E N C E S

Acar J, Davies J, Buckley M, Antibiotic resistance: an 

ecological perspective on an old problem. American 

Society of Microbiology. 2009.

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

          DOI: https://doi.org/10.54393/pbmj.v5i10.841
Abbas A et al.,

Antibiotics Against Gram Negative Bacteria

https://doi.org/10.4161/viru.22507
https://doi.org/10.4161/viru.22507
https://doi.org/10.1136/bmj.h6420
https://doi.org/10.1136/bmj.h6420
https://doi.org/10.1007/s00203-022-03003-8
https://doi.org/10.1007/s00203-022-03003-8
https://doi.org/10.3201/eid2404.171619
https://doi.org/10.3201/eid2404.171619
https://doi.org/10.1016/S0924-8579(10)70004-2
https://doi.org/10.1016/S0924-8579(10)70004-2
https://doi.org/10.1128/mBio.00105-18
https://doi.org/10.1128/mBio.00105-18
https://doi.org/10.3390/microorganisms8091336
https://doi.org/10.3390/microorganisms8091336


kitchens in middle Tennessee, United States. Journal 

of food protection. 2012 Aug; 75(8): 1512-7. doi: 

10.4315/0362-028X.JFP-11-442

Guo Y, Zhou H, Qin L, Pang Z, Qin T, Ren H, et al. 

Frequency, antimicrobial resistance and genetic 

diversity of Klebsiella pneumoniae in food samples. 

PLoS One. 2016 Apr; 11(4). doi: 10.1371/journal.pone. 

0153561

Poorabbas B, Mardaneh J, Rezaei Z, Kalani M, 

Pouladfar G, Alami MH, et al. Nosocomial Infections: 

Multicenter surveillance of antimicrobial resistance 

pro�le of Staphylococcus aureus and Gram negative 

rods isolated from blood and other sterile body �uids 

in Iran. Iranian journal of microbiology. 2015 Jun; 7(3): 

127-35

Exner M, Bhattacharya S, Christiansen B, Gebel J, 

Goroncy-Bermes P, Hartemann P, et al. Antibiotic 

resistance: What is so special about multidrug-

resistant Gram-negative bacteria?. GMS hygiene and 

infection control. 2017; 12: 1-24.

Haq FU, Imran M, Saleem S, Waheed Y. Antibacterial 

Activity of Different Extracts of Ascomata of 

Morchella conica and M. esculenta (Ascomycota) 

against Salmonella Species. International Journal of 

Medicinal Mushrooms. 2022; 24(9): 85-95. doi: 

10.1615/IntJMedMushrooms.2022044572

J a ve e d  I ,  H a fe e z  R ,  A n w a r  M S .  A n t i b i o t i c 

susceptibility pattern of bacterial isolates from 

patients admitted to a tertiary care hospital in 

Lahore. Biomedica. 2011 Jan; 27(2): 19-23.

Fluit A, Verhoef J, Schmitz F, Sentry Participants TE. 

Frequency of isolation and antimicrobial resistance 

of gram-negative and gram-positive bacteria from 

patients in intensive care units of 25 European 

university hospitals participating in the European 

arm of the SENTRY Antimicrobial Surveillance 

Program 1997-1998. European journal of clinical 

microbiology and infectious diseases. 2001 Sep; 20: 

617-25. doi: 10.1007/s100960100564

Barakoti A, Guragain A, Adhikari RP, Amatya R. Pro�le 

and antimicrobial susceptibility pattern of aerobic 

bacterial isolates from pus/wound swab samples in a 

tertiary care hospital, Kathmandu. Nepal Medical 

College Journal. 2017 Jan; 19(4): 179-83.

Babypadmini S and Appalaraju B. Extended spectrum 

β-lactamases in urinary isolates of Escherichia coli 

and Klebsiel la  pneumoniae-prevalence and 

susceptibility pattern in a tertiary care hospital. 

Indian Journal of medical microbiology. 2004 Jul; 

22(3): 172-4.

Baldwin CM, Lyseng-Williamson KA, Keam SJ. 

Meropenem: a review of its use in the treatment of 

serious bacterial infections. Drugs. 2008 Apr; 68: 

803-38. doi: 10.2165/00003495-200868060-00006

PBMJ VOL. 5 Issue. 10 October 2022 Copyright © 2022. PBMJ, Published by Crosslinks International Publishers
43

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

          DOI: https://doi.org/10.54393/pbmj.v5i10.841
Abbas A et al.,

Antibiotics Against Gram Negative Bacteria

https://doi.org/10.4315/0362-028X.JFP-11-442
https://doi.org/10.4315/0362-028X.JFP-11-442
https://doi.org/10.1371/journal.pone.0153561
https://doi.org/10.1371/journal.pone.0153561
https://doi.org/10.1615/IntJMedMushrooms.2022044572
https://doi.org/10.1615/IntJMedMushrooms.2022044572
https://doi.org/10.1007/s100960100564

	Page 1
	Page 2
	Page 3
	Page 4

