
Original Article

P. aeruginosa is a kind of bacterium that may infect the skin, 

urinary system, respiratory tract, and bloodstream, among 

other areas of the body. Because of this bacterium's 

inherent and acquired resistance to antibiotics, infections 

caused by it are often di�cult to cure. Therefore, �nding 

novel and potent medicines is essential for stopping and 

containing the spread of P. aeruginosa infections. This 

review discusses the antibacterial effects of several drugs 

on P. aeruginosa clinical isolates. Numerous clinical issues 

a r e  c a u s e d  g l o b a l l y  b y  m u l t i - d r u g  r e s i s t a n t 

microorganisms. It is recognized that the extensive use of 

antibiotics contributes to bacteria that cause nosocomial 

and community-acquired illnesses developing increased 
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resistance [1]. Particularly in developing nations, 

infectious illnesses brought on by resistant bacteria are to 

blame for increasing morbidity and death rates as well as 

rising healthcare expenses. Nearly 10% of all surgical site, 

respiratory tract, and urinary tract infections acquired in 

hospitals are caused by the opportunistic gramme 

negative bacteria Pseudomonas aeruginosa, which often 

develops in conjunction with signi�cant underlying 

illnesses [2, 3]. It is a primary source of morbidity owing to 

burn wound infection and is often linked to otitis media, 

nasal infections, and other conditions [4, 5]. To treat 

systemic infections, P. aeruginosa is naturally resistant to 

the majority of antibiotics now on the market, including 

I N T R O D U C T I O N

Antibiotics are an essential therapy for a variety of bacterial infections, but misuse and overuse 

of them is encouraging bacterial resistance. Objective: To check different drugs' antibacterial 

effects on Pseudomonas aeruginosa was the goal. Methods: For this experiment, samples were 

taken from patients in the pathology division of the Fatima Memorial Hospital in Lahore, 

Pakistan. From all of the samples gathered, 170 clinical isolates of P. aeruginosa were 

discovered. To identify bacteria, traditional culture and biochemical techniques were 

performed. Antibacterial activity was determined by comparing the antibiotic susceptibility 

patterns of all clinical isolates to commercial antibiotic discs (cefazolin, cefepime, ce�xime, 

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

Augmentin, cipro�oxacin, clindamycin, gentamycin, imipenem. Results: Imipenem (100% 

sensitivity), Ceftazidime (99%), Linezolid (99%), Clindamycin (99%), Gentamycin (92%), 

Cipro�oxacin (88%), Levo�oxacin (78%), and Cefotaxime (71%), among other antibiotics, shown 

remarkable sensitivity against Pseudomonas aeruginosa. Conclusions: We came to the 

conclusion that all clinical isolates of P. aeruginosa exhibited broad resistance to meropenem, 

ampicillin, cefuroxime, and cefepime. To reduce antibiotic resistance, technical infrastructure 

must be improved. Appropriate antibiotic selection and advised hand washing are two such 

measures.
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cotton swab was used to streak the dried MHA plate surface 

at least four to six times after being dipped into the 

organism's broth culture. Using sterile forceps, the 

antibiotic discs were positioned. After all of the discs were 

positioned correctly, the MHA plates were inverted and 

incubated at 37 0C for 24 hours. Bacterial growth was seen 

around each disc after incubation. A distinct region of "no 

growth" was seen around that particular disc if the clinical 

isolate was susceptible to an antibiotic. To establish 

whether an isolate is susceptible, intermediately 

susceptible, or resistant to an antibiotic, the size of the 

zone of inhibition for each drug is measured in millimeters 

using a metric ruler and compared to a standard 

interpretation chart. To tabulate and analyze the data, 

SPSS version 22.0 was utilized. Both antibiotic sensitivity 

and resistance were statistically evaluated. The proportion 

of sensitivity and resistance was used to calculate an 

antibiotic's antibacterial activity.
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aminoglycosides, anti-pseudomonal penicillin's, newer 

cephalosporins, imipenem, and �uoroquinolones [6-8]. 

Antibiotic resistance has now become a health problem 

worldwide. Every year, approximately 7 billion causalities 

throughout the world are as a result of infections that have 

developed resistance to the antibiotics used to treat them. 

Resistance is a common occurrence in nature. Only a few 

germs survive being exposed to pharmaceuticals that are 

supposed to kill them, and these microbes pass on their 

drug resistance to others. In view of the �ndings that 

overuse and abuse of antibiotics, as well as inadequate 

disease control, is hastening antibiotic resistance, this 

issue has gained prominence [9, 10]. Studies have been 

done to determine how well different antibiotics work 

against P. aeruginosa. According to research by Gill, 

carbapenems like imipenem and meropenem were very 

e�cient against clinical isolates of P. aeruginosa [11, 12]. 

The �uoroquinolones cipro�oxacin and levo�oxacin were 

similarly effective against P. aeruginosa, according to 

different research in North America.

A cross-sectional investigation was conducted. The study 

was conducted in Lahore, Pakistan, in the pathology 

division of the Fatima Memorial Hospital. A total of 1,400 

samples, including blood, pus, swabs, sputum, urine, CSF, 

and semen, were gathered from different wards at Fatima 

Memorial Hospital over the course of a year. Each sample 

was taken in a sterile container. Within an hour after being 

collected, the sample container was labelled with the 

collection time, source, and date and transported to the lab 

for analysis. On certain medium plates, samples from the 

sample container were grown (Eosin thiazine Agar, 

Mannitol Salt agar, TCBS Agar, MSA agar, MacConkey Agar, 

enteric bacteria enteric bacteria Agar). After that, the 

plates were stored for 24 hours at 37 °C in an incubator. The 

colonies were then injected onto agar plates to create pure 

cultures that could be stored. The colony morphology of 

clinical isolates on Mac-Conkey agar was used to identify 

them. Isolated colonies were used to study the 

characteristics of colonies. Standard identi�cation and 

susceptibility techniques were used to the identi�cation of 

these species. In gramme stained smears, gramme 

negative bacteria were seen as pink-colored organisms. 

Antibiotic susceptibility testing was used to examine the 

sensitivity or susceptibility of bacteria to various 

antibiotics as well as their patterns of resistance. The 

susceptibility of the bacteria to antibiotics was evaluated in 

this research using the Kirby-Bauer disc diffusion method. 

In a tube containing sterile saline solution, a colony from 

the plate was thoroughly mixed and aseptically emulsi�ed. 

The agar plates were created by Muller Hinton. A sterile 

R E S U L T S

Antibiotics which showed high sensitivity against 

Pseudomonas species were Imipenem (100%), Ceftazidime 

(99%), Linezolid (99%), Clindamycin (99%), Gentamycin 

(92%), Cipro�oxacin (88%), Levo�oxacin (78%), and 

Cefotaxime (71%). Pseudomonas species had shown high 

resistance to Meropenem (100%), Cefoxitin (99%), 

Ampicillin (99%) and Nalidixic acid (99%). Other antibiotics 

showing high resistance were Augmentin (99%), Cefazolin 

(97%). Cefepime (94%), Cefuroxime (93%), Cephalothin 

(92%), Ce�xime (87%), Nor�oxacin (70%) (table 1).

Antibacterial agent
Pseudomonas aeruginosa (144)

Sensitive n (%) Resistance n (%)

Amikacin

Ampicillin

Augmentin

Cefazolin

Cefepime

Ce�xime

Cefotaxime

Cefoxitin

Ceftazidime

Cefuroxime

Cephalothin

Cipro�oxacin

Clindamycin

Gentamycin

Imipenem

Levo�oxacin

Linezolid

Meropenem

Nalidixic Acid

Nitrofurantoin

Nor�oxacin

O�oxacin

141 (98.0%)

1 (1.0%)

1 (1.0%)

4 (3.0%)

6 (4.0%)

19 (13.0%)

101 (70.0%)

1 (1.0%)

143 (99.0%)

10 (7.0%)

12 (8.0%)

127 (88.0%)

143 (99.0%)

143 (99.0%)

144 (100.0%)

112 (78.0%)

143 (99.0%)

0 (0.0%)

1 (1.0%)

65 (45.0%)

43.2 (30.0%)

94 (65.0%)

3 (2.0%)

143 (99.0%)

143 (99.0%)

140 (97.0%)

135 (94.0%)

125 (87.0%)

43 (30.0%)

143 (99.0%)

1 (1.0%)

134 (93.0%)

132 (92.0%)

17 (12.0%)

1 (1.0%)

1 (1.0%)

1 (1.0%)

32 (22.0%)

1 (1.0%)

144 (100.0%)

143 (99.0%)

79 (55.0%)

100.8 (70.0%)

50 (35.0%)

Table 1: Antibacterial activities against Pseudomonas aeruginosa
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It has been shown that certain resistant clinical isolates of 

P. aeruginosa are susceptible to the inhibitory effects 

against Imipenem, Ceftazidime, Linezolid, Clindamycin, 

Gentamycin (92%), Cipro�oxacin, Levo�oxacin, and 

Cefotaxime. The fact that none of the antimicrobial drugs 

were successful in treating all of the multi-drug tested 

strains showed the present di�culty in treating 

nosocomial infections that are multi-drug resistant [14, 15]. 

P. aeruginosa isolates from earlier research by Servin 

shown partial or total resistance to antibiotics [16]. 

Unluckily, P. aeruginosa strains completely resisted 

ampicillin and cephalexin. Its sensitivity to other strong 

antibiotic substances, such as those more often used to 

t r e a t  h o s p i t a l  i n fe c t i o n s ,  s u c h  a s  c e f t r i a xo n, 

chloramphenicol, cefotaxime, ceftazidime, tobramycin, 

piperacilin, imipenem, gentamicin, and amikacin, was also 

examined by Fluit et al., [17-19]. Natural sources of lactic 

acid bacteria include dairy products, seafood, vegetables, 

and cereals. They guard against urinary tract infections and 

are a part of healthy vaginal �ora. In actuality, several 

strains of the genus Lactobacillus are capable of colonizing 

certain areas of the body, such as the gastrointestinal 

tract, uro-genital tract, and oral cavity, where they are 

crucial to the competitive exclusion of pathogens. It turns 

out that the antimicrobial action of Lactobacillus strains 

against bacterial pathogens is multifaceted and involves 

the generation of compounds including bacteriocin-like 

molecules, hydrogen peroxide, lactic acid, and unknown 

heat-stable, non-lactic acid chemicals. Competition for 

nutrients, adhesion inhibition of infections to surfaces, and 

immune system modelling have all been postulated as 

additional pathways for their function. Imipenem (100% 

sensitivity), Gentamycin (99%), Ceftazidime (99%), 

Linezolid (99%), and Clindamycin (99%) were among the 

antibiotics that shown great sensitivity against 

Pseudomonas aeruginosa. Barakoti et al., saw comparable 

outcomes [20].

Hasan B, Perveen K, Olsen B, Zahra R. Emergence of 

carbapenem-resistant Acinetobacter baumannii in 

h o s p i t a l s  i n  P a k i s t a n.  J o u r n a l  o f  M e d i c a l 

Microbiology. 2014 Jan; 63(1): 50-5. doi: 10.1099/ 

jmm.0.063925-0

Gould IM and Bal AM. New antibiotic agents in the 

pipeline and how they can help overcome microbial 

resistance. Virulence. 2013 Feb; 4(2): 185-91. doi: 10. 

4161/viru.22507

Iredell J, Brown J, Tagg K. Antibiotic resistance in 

Enterobacteriaceae: mechanisms and clinical 

implications. Bmj. 2016 Feb; 352. doi: 10.1136/bmj. 

h6420

Haq FU, Imran M, Saleem S, Aftab U, Ghazal A. 

Investigation of Morchella esculenta and Morchella 

conica for their antibacterial potential against 

methicillin-susceptible Staphylococcus aureus, 

methicillin-resistant Staphylococcus aureus and 

Streptococcus pyogenes. Archives of Microbiology. 

2022 July; 204(7): 1-13. doi: 10.1007/s00203-022-03 

003-8

Arnott A, Wang Q, Bachmann N, Sadsad R, Biswas C, 

Sotomayor C, et al. Multidrug-Resistant Salmonella 

enterica 4,[5], 12: i: -Sequence Type 34, New South 

Wales, Australia, 2016-2017. Emerging Infectious 

Diseases. 2018 Apr; 24(4): 751-53. doi: 10.3201/eid2 

404.171619

Kaleem F, Usman J, Hassan A, Omair M, Khalid A, 

Uddin R. Sensitivity pattern of methicillin resistant 

Staphylococcus aureus isolatedfrom patients 

admitted in a tertiary care hospital of Pakistan. 

Iranian Journal of Microbiology. 2010; 2(3): 141-3.

Walsh TR. Emerging carbapenemases: a global 

perspective. International journal of antimicrobial 

agents. 2010 Nov; 36: S8-14. doi: 10.1016/S0924-85 

79(10)70004-2

Klemm EJ, Shakoor S, Page AJ, Qamar FN, Judge K, 

Saeed DK, et al. Emergence of an extensively drug-

resistant Salmonella enterica serovar Typhi clone 

harboring a promiscuous plasmid encoding 

resistance to �uoroquinolones and third-generation 

cephalosporins. MBio. 2018 Mar; 9(1): e00105-18. doi: 

10.1128/mBio.00105-18

Siegel RE. Emerging gram-negative antibiotic 

resistance: daunting chal lenges,  decl ining 

sensitivities, and dire consequences. Respiratory 

Care. 2008 Apr; 53(4): 471-9.

Giske CG, Monnet DL, Cars O, Carmeli Y. Clinical and 

economic impact of common multidrug-resistant 

gram-negative bacilli. Antimicrobial Agents and 

Chemotherapy. 2008 Mar; 52(3): 813-21. doi: 

The �ndings of the current investigation of P. aeruginosa 

had a higher prevalence of antibiotic resistance. In this 

investigation, the most effective antibacterial agents 

against P. aeruginosa bacterial infections were Linezolid, 

Imipenem, Amikacin,  and Gentamycin.  By using 

preventative measures, antibiotic resistance should be 

managed and avoided.

C O N C L U S I O N S

C o n  i c t s o f I n t e r e s t
The author declares no con�ict of interest.

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

The author received no �nancial support for the research, 

authorship and/or publication of this article.

R E F E R E N C E S

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

27
FBT VOL. 1 Issue. 1 (Jan-Jun 2021) 

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


          DOI: https://doi.org/10.54393/fbt.v1i01.7
Abbas A et al

18 Commercially Available Antibiotics against Pseudomonas

LLPCopyright © 2021. FBT, Published by Lahore Medical Research Center

10.1128/AAC.01169-07

Gill  HS, Rutherfurd KJ, Cross ML, Gopal PK. 

Enhancement of immunity in the elderly by dietary 

supplementation with the probiotic Bi�dobacterium 

lactis HN019. The American Journal of Clinical 

Nutrition. 2001 Dec; 74(6): 833-9. doi: 10.1093/ajcn/ 

74.6.833

Slama TG. Gram-negative antibiotic resistance: 

there is a price to pay. Critical Care. 2008 May; 12: 1-7. 

doi: 10.1186/cc6817

Chopra I, Scho�eld C, Everett M, O'Neill A, Miller K, 

Wilcox M, et al. Treatment of health-care-associated 

infections caused by Gram-negative bacteria: a 

consensus statement. The Lancet Infectious 

Diseases. 2008 Feb; 8(2): 133-9. doi: 10.1016/S1473-

3099(08)70018-5

Antonio MA, Hawes SE, Hillier SL. The identi�cation 

o f  v a g i n a l  L a c t o b a c i l l u s  s p e c i e s  a n d  t h e 

demographic and microbiologic characteristics of 

women colonized by these species. Journal of 

Infectious Diseases. 1999 Dec; 180(6): 1950-6. doi: 

10.1086/315109

Redondo-Lopez V, Cook RL, Sobel JD. Emerging role 

of lactobacilli in the control and maintenance of the 

vaginal bacterial micro�ora. Reviews of Infectious 

Diseases. 1990 Sep; 12(5): 856-72. doi: 10.1093/ 

clinids/12.5.856

Servin AL. Antagonistic activities of lactobacilli and 

bi�dobacteria against microbial pathogens. FEMS 

Microbiology Reviews. 2004 Oct; 28(4): 405-40. doi: 

https://doi.org/10.1016/j.femsre.2004.01.003

McFarland LV. Normal �ora: diversity and functions. 

Microbial Ecology in Health and Disease. 2000 Jan; 

12(4): 193-207. doi: 10.1080/08910600050216183

Reid G and Burton J. Use of Lactobacillus to prevent 

infection by pathogenic bacteria. Microbes and 

infection. 2002 Mar; 4(3): 319-24. doi: 10.1016/S1286-

4579(02)01544-7

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.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

28
FBT VOL. 1 Issue. 1 (Jan-Jun 2021) 

https://doi.org/10.1007/s100960100564

	Page 1
	Page 2
	Page 3
	Page 4

