
Introduction
The Pseudomonas is an  rodencapsulated, -shaped 
anaerobe that is a motile and gram-negative 
bacteria. This organism has a single flagellum that 
helps it to increase mobility and surface 

1
interactions.  It is commonly found in soil, water, 
and plants and can survive in a number of 
environments. In the human body, it can be found 
in the skin of healthy individuals, moist areas of 
the body like the throat, armpits, genitals, and 

2,3
stools.  
There are multiple strains of Pseudomonas, 
however, the most common type of pseudomonas 
which is causing infection in the general 

4
population is Pseudomonas Aeruginosa.  It can 
cause a number of infections which include 
pneumonia, urinary tract infections, and skin and 
soft-tissue infections. It can also be isolated from 
the severe skin burn areas and in infections among 

1,4,5immune-compromised individuals.  It has 
become a real concern in hospitalized patients for 

longer than 1 week, and it is a frequent cause of 
nosocomial infections. There is a particular 
sensitivity pattern of organisms, which were 
resulting from frequently and directly from the 
widespread use of antibiotics. The use of 
antimicrobials agents is abundantly used to control 
bacterial growth. Empirical antibiotic therapy for 
suspected cases of Pseudomonas Aeruginosa 
includes monotherapy and combination therapy, 
which reduces the severity of the disease and 
mortality. 
However, it is difficult to treat these infections due to 
the development of drug resistance. As a result, their 
high prescription volume leads to resistance among 

6,7
old and new strains of bacteria.
The multidrug-resistant pattern of Pseudomonas is 
especially associated with increased mortality and 
morbidity because no certain therapeutic options 

8,9,10
exist.  Hence, there is a need to conduct variable 
monitoring studies of the Pseudomonas spp. for its 
growth pattern. This study was conducted to find out 
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Abstract

Background: Antimicrobials agents are being abundantly used to control bacterial growth, like Pseudomonas, 
leading to resistance. 
Objective: To find out the drug sensitivity patterns of the Pseudomonas spp. against various antibiotics in the tertiary 
care hospital (Ghurki Trust & Teaching Hospital).
Methodology: This cross-sectional study was designed on the retrospective collection of the records of 1000 sample 
reports, of the patients admitted in Ghurki Trust Teaching Hospital from the period of January 2018 to December 
2019, who presented with multiple infections or developed pseudomonas infections during their stay in the hospital. 
Tests were carried out in the clinical microbiology Laboratory of Lahore Medical & Dental College for bacterial 
culture. Specimen included were breast tissues, pus, urine and stool culture, blood culture, wound discharge, ear 
discharge, abscess from the wound, various infected implants, and dead necrotic tissues from bone. Data were 
analyzed using SPSS version 26. 
Results: Out of the 1000 samples, a total of 150 (15%) were positive for bacterial growth. Among these 150, 70 were 
positive for gram-negative. The bacterial profiles of these 150 samples have shown that frequently (42) isolated gram-
negative bacteria was Pseudomonas. On further tests, these bacteria were more sensitive to Imipenem and Cilastatin 
(69%) followed by levofloxacin ( 31%). No sensitivity was found against vancomycin and amoxicillin.
Conclusion: In this study, the Pseudomonas were isolated and showed sensitivity to Imipenem and Cilastatin 
followed by levofloxacin. These studies should be conducted frequently to keep a track of the sensitivity patterns of 
bacteria.
Keywords: Pseudomonas, Sensitivity, Specimen 
Article Citation: Gondal A, Buzdar HS, Tariq M, Mushtaq H, Iqbal A, Shahbaz H. Drug sensitivity Profile of Pseudomonas spp. isolated from a tertiary care  
hospital against commonly used antibiotics, JSZMC 2022;13(2):17-21.   https://doi.org/10.47883/jszmc.v13i2.206DOI: 

 

 This Open Access Article in Journal of Sheikh Zayed Medical College is licensed under a Creative Commons Attribution- 4.0 International License(CC BY-NC 4.0).

Open Access



the drug susceptibility and sensitivity patterns in 
the Pseudomonas spp. isolated from various 
clinical specimens of patients in a tertiary care 
hospital.

Methodology 
Design and settings: This cross-sectional study 
was based on the retrospective collection of data, 
and was conducted at a microbiology laboratory of 
Lahore Medical and Dental College. Clinical 
samples were received in the laboratory from the 
Ghurki Trust and Teaching Hospital (GTTH) 
which is a tertiary care hospital associated with 
Lahore Medical and Dental College. This study 
was based on the culture and sensitivity reports of 
the 1000 hospitalized patients at the Ghurki Trust 
and Teaching Hospital for a period of two years 
from January 2018 to December 2019. Patient 
records were properly reviewed and studied, and 
only those records were included that fulfilled 
inclusion criteria. Those admitted with multiple 
infections or developed pseudomonas infections 
were noted. Specimen included in the study were 
pus samples from breast tissue, pus, urine and 
stool culture, blood culture, wound discharge, ear 
discharge, abscess from the wound, several 
infected implants, and dead necrotic tissues from 
bone.
 Only 150 positive samples were separated for 
further assessment and immediately transported to 
the microbiology laboratory of the Lahore 
Medical and Dental College.  They were 
evaluated for the identification of isolates via 
Gram staining and culture growth on a Nutrient 
agar, Blood agar, Maconkey agar, and CLED. 
Colonies from the nutrient agar were analyzed for 
biochemical tests and further sent for antibiotic 
sensitivity. In the isolation of Gram-positive 
organisms, cocci, catalase, and coagulase tests 
were conducted. Gram-negative bacilli were 
separated using various biochemical, oxidase, and 
triple sugar iron (TSI) agar tests. After the 
confirmation of the organism, growth patterns 
were tested for in vitro antibiotic sensitivity which 
was performed by the disc diffusion method. Data 
was collected and analyzed using SPSS version 
26. Ethical approval was sought from an ethical 
committee of the hospital.

Results
This descriptive study was carried out to identify 

the sensitivity of drugs toward pseudomonas 
infections. The patients were admitted to a tertiary 
care hospital and their records were retrieved from 
the Microbiology wing of  the Pathology 
Department. Out of the 1000 samples, a total of 150 
samples (15%) were reported as positive for 
bacterial growth. (Figure-I) Out of these positive 
samples, Gram-negative samples (70) were 
separated. In Gram-negative samples (total samples 
70), Pseudomonas spp. were the most common (42) 
infectious organisms among all. The antibiotic 
susceptibility in Gram-negative organisms was 
performed by the disc diffusion method. Gram-
negative bacteria like Pseudomonas showed a 
different pattern of sensitivity. Pseudomonas is 
sensitive to Imipenem and Cilastatin (69%) followed 
by levofloxacin (31%), although no sensitivity was 
found in vancomycin and amoxicillin.

Figure-I: Bacterial Growth among study subjects 
(n=1000)

Figure-II: Gram positive and Gram negative 
samples showing  growth
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Figure-III: Antibiotic  Susceptibility of 
Pseudomonas  (gram negative bacteria )

Discussion
In this study, Pseudomonas sensitivity was 
observed against drugs like Imipenem, Cilastatin, 
levofloxacin, and vancomycin. These drugs were 
highly effective and recommended for the 
management of Pseudomonas in Gurki Trust and 
Teach ing  Hosp i t a l .  The  de t a i l ed  d rug 
susceptibility of Pseudomonas in the Ghurki Trust 
and Teaching Hospital is described in this study. 
Nowadays, Pseudomonas species have the ability 
to establish a colony in healthy individuals and 
function opportunistically. 
It is regarded as harmful in hospitals and poses 

11 
significant threats. Additionally, the species of 
this bacterium has the ability to adapt to various 

12   
environmental challenges. The P. aeruginosa is 
considered to be systemically adverse because it 
can easily settle in epithelial surfaces and make the 
host defenses immunocompromised. It can further 
instigate systemic toxicity and is also associated 

13 with a rise in morbidity and mortality rates.
These infections can be prevented by following 
best practice guidelines that are generally 
accepted hospital-wide to control the spread of 
diseases. They include proper hand washing and 
the use of alcohol-based disinfectant before and 
after every patient exposure. Furthermore, the 
proper sterilized procedures while placing central 
venous catheters, discontinuation of central 
venous and urinary tract catheters when otherwise 
not required, and avoidance of the intubation and 

14-16re-intubation in most possible cases.  Several 
classes of drugs are also available to cure 

17infections by Pseudomonas.  
Pseudomonas infections require multiple 
strategies including monotherapy and a 
combination of drugs for a specific period. 
General ly,  Carbapenem (eg,  Imipenem, 
meropenem) along with antipseudomonal 
quinolones are broadly used in combination with 
aminoglycosides. Carbapenem antibiotics are the 
beta-lactam class of antibiotics, which inhibit 

bacterial cell wall synthesis. They have a very broad 
antibacterial spectrum against gram-positive and 
gram-negative aerobic and anaerobic bacteria. These 
treatment options are considered a final resort against 
increasingly difficult-to-manage drug-resistant 

18,19
pathogens, including P. Aeruginosa.  It is 
considered a well-tolerated, most effective, and 
potent antimicrobial therapy for the treatment of 
infections. This therapy is most valuable as empirical 
management for both aerobic and anaerobic 
infections, and bacteremia in several healthy and 

17diseased patients.  
It is not only active against the most beta-lactamase 
producing organisms but also useful against some 
beta- lac tamase enzymes.  The dosages  of 
Imipenem/cilastatin and concentrations of Imipenam 
are mostly effective against susceptible organisms 
present in abundant tissues and body fluids, which 
include sputum, lungs, tonsils, maxillary sinuses, 
mastoid mucous membrane, kidneys, bile, bile duct 
tissues, female genital organs, intra-peritoneal 
exudates, a wound drainage fluid and a cerebrospinal 
fluid. Carbapenem antibiotics including Imipenam 
are used with Cilastin which acts as a dehydrogenase 

19
inhibitor.  It is administered with Imipenam to 
enhance the urinary recovery of the drug and help in 
staying longer in the human body. It has no 
antibacterial activity or inhibitory effect on beta 

20lactamases.  Levofloxacin, a fluoroquinolone is 
another drug which has potent activity against 
pseudomonas infections. This affects bacterial 
growth by inhibiting the growth and synthesis of 
bacterial DNA. Several studies have been conducted 

 21,22
showing the sensitivity towards Pseudomonas.  In 
this study, pseudomonas showed partial sensitivity 
towards levofloxacin (31%). Vancomycin and 
Amoxicillin, both drugs work by killing bacteria, 
however; do not show any sensitivity towards 
pseudomonas. Multiple studies show resistance to 

23,24,25
these drugs.  A study carried out in India revealed 
that Impenam is the only drug that is unaffected by 
the action of the enzymes. This finding was also 
confirmed by a number of other authors. It is also 
supported by another study which suggested that 
maximum sensitivity (100%) was seen with 

26Imipenam.

Conclusion
Our study showed that gram-negative bacteria like 
Pseudomonas appeared to be more sensitive to 
specific drugs. Pseudomonas spp. is sensitive to 
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I m i p e n e m  a n d  c i l a s t a t i n  f o l l o w e d  b y 
levofloxacin, although no sensitivity was found in 
vancomycin and amoxicillin. Hence, studies like 
these should be run frequently to keep track of the 
sensitivity pattern of bacteria.

Authors Contribution: AG: Design of work, 
Acquisition and analysis of data and Drafting. 
HSB: Conception of work Interpretation of data 
and revising. MT:  Conception of work, 
Interpretation of data and drafting. HM: 
Acquisition, Analysis of data and revising. AI: 
Design of work and drafting. HS: Interptation of 
data and revising. 
All authors critically revised and approve its final 
version. 

Conflict of Interest: Authors has declared no 
conflict of interest. 
Sources of Funding: The source of funding was 
self. 
Disclaimer: None  

References
1. de Bentzmann S, Plésiat P. The Pseudomonas aeruginosa 

opportunistic pathogen and human infections. Environ 
Microbiol. 2011;13:1655-65

2. Tadvi J, Javadekar TB, Bhavsar R, Garala N. Prevalence 
& antibiogram of Pseudomonas aeruginosa at SSG 
Hospital, Baroda, Gujarat, India. J Res Med Dent Sci. 
2017;3:204-7

3. Siddiqua M, Alam AN, Akter S, Ferdousi RS. Antibiotic 
resistance pattern in Pseudomonas aeruginosa isolated 
from a private medical college hospital. KYAMC J. 
2018;9:16-9

4. Rao S, Subbarayudu S. Surveillance of Pseudomonas in 
COPD patients in a tertiary care hospital. Int J Res Med 
Sci. 2017;3:1209-12

5. Prasad RR, Shree V, Kumar R, Kala K, Kumar P. 
Prevalence and antibiotic sensitivity of Pseudomonas 
aeruginosa isolated from CSOM in NMCH, Patna, India. 
Int J Curr Microbiol App Sci. 2017;6:2912-6

6.  A.A. El Solh, A. Alhajhusain. Update on the treatment of 
Pseudomonas aeruginosa pneumonia.  J Antimicrob 
Chemother 2009: 64:229-238

7. P.D. Lister, D.J. Wolter, N.D. Hanson.  Antibacterial-
resistant Pseudomonas aeruginosa: clinical impact and 
complex regulation of chromosomally encoded 
resistance mechanisms. Clin Microbiol Rev 2009: 
22:582-610 

8. Giske CG, Monnet DL, Cars O, Carmeli Y. ReAct-
Action on Antibiotic Resistance. Clinical and economic 
impact of common multidrug-resistant gram-negative 

bacilli. Antimicrob Agents Chemother. 2008;52:813-21
9. Montero M, Domínguez M, Orozco-Levi M, Salvadó M, 

Knobel H. Mortality of COPD patients infected with multi-
resistant Pseudomonas aeruginosa: A case and control study. 
Infection. 2009;37:16-9

10. Kalantar E, Taherzadeh S, Ghadimi T, Soheili F, Salimizand 
H, Hedayatnejad A, et al. Pseudomonas aeruginosa, an 
emerging pathogen among burn patients in Kurdistan 
province, Iran. Southeast Asian J Trop Med Public Health. 
2012;43:712-7

11. Sedighi, M, Safiri, S, Pirouzi, S, Jayasinghe, H, Sepidarkish, 
M, Fouladseresht, H. Detection and determination of the 
antibiotic resistance patterns in Pseudomonas aeruginosa 
strains isolated from clinical specimens in hospitals of 
Isfahan, Iran, 2012. Scimetr 2015: 3(1):e21133. 
DOI:10.5812/scimetr.21133

12. Liu, Q,  Li, X, Li, W, Du, X,  He, J.-Q, Tao, C et al. Influence 
of carbapenem resistance on mortality of patients with 
Pseudomonas aeruginosa infection: A meta-analysis. Sci. 
Rep. 2015: 5: 11715

13. Juayang A, Lim J, Bonifacio A, Lambot A, Millan S, Sevilla 
V, et al. Five year antimicrobial susceptibility of 
pseudomonas aeruginosa from a local tertiary hospital in 
bacolod city, Philippines. Tropical medicine and infectious 
disease. 2017: 2(3):28

14. American Thoracic Society, Infectious Diseases Society of 
America. Guidelines for the management of adults with 
hospital-acquired, ventilator-associated, and healthcare-
associated pneumonia. Am J Respir Crit Care Med 2005; 
171: 388-416

15. O'Grady NP, Alexander M, Dellinger EP, et al. Guidelines 
for the prevention of intravascular catheter-related 
infections. Am J Infect Control 2002; 30: 476-89

16.  Mangram AJ, Horan TC, Pearson ML. Guideline for 
prevention of surgical site infection, 1999. Centers for 
Disease Control and Prevention (CDC) Hospital Infection 
Control Practices Advisory Committee. Am J Infect Control 
1999; 27: 97-132 

17. Bearman GM, Munro C, Sessler CN. Infection control and 
the prevention of nosocomial infections in the intensive care 
unit. Semin Respir Crit Care Med 2006; 27: 310-24

18. Zhanel GG, Wiebe R, Dilay L, Thomson K, Rubinstein E, 
Hoban DJ, et al. Comparative review of the carbapenems. 
Drugs. 2007;67:1027-52.

19. Papp-Wallace KM, Endimiani A, Taracila MA, Bonomo 
RA. Carbapenems: past, present, and future. Antimicrob 
Agents Chemother. 2011;55:4943-60.

20. King P, Lomovskaya O, Griffith DC, Burns JL, Dudley MN. 
In vitro pharmacodynamics of levofloxacin and other 
aerosolized antibiotics under multiple conditions relevant to 
chronic pulmonary infection in cystic fibrosis. Antimicrob 
Agents Chemother 2010;54:143-148

21. Abdi-Ali, A., Mohammadi-Mehr, M, Agha Alaei, Y. 
Bactericidal activity of various antibiotics against biofilm-
producing Pseudomonas aeruginosa. International Journal 
of Antimicrobial Agents 2006: 27: 196-200. 

Original Article

JSZMC                    Vol.13  No.02 20

http://dx.doi.org/10.5812/scimetr.21133


22. Zhanel GG, Wiebe R, Dilay L, Thomson K, Rubinstein 
E, Hoban DJ, et al. Comparative review of the 
carbapenems. Drugs. 2007;67:1027-52.

23. King P, Lomovskaya O, Griffith DC, Burns JL, Dudley 
MN. In vitro pharmacodynamics of levofloxacin and 
other aerosolized antibiotics under multiple conditions 
relevant to chronic pulmonary infection in cystic 
fibrosis. Antimicrob Agents Chemother 2010;54:143-
148

24. SA Hasan AM Najati, KS Abass.    Prevalence and 
antibioticresistanceof “pseudomonasaeruginosa” 
isolated from clinical samples in Kirkuk City, Iraq. 
EurAsian Journal of BioSciences  2019: 13(2):1045-
1050

25. Abdi-Ali, A., Mohammadi-Mehr, M., & Agha Alaei, Y.   
bactericidal activity of various antibiotics against biofilm-
producing Pseudomonas aeruginosa. International Journal 
o f  A n t i m i c r o b i a l  A g e n t s  2 0 0 6 :  2 7 :  1 9 6 - 2 0 0 
https://doi.org/10.1016/j.ijantimicag.2005.10.007

26. Balaji Veeraraghavan, Mark Ranjan Jesudason, John     

Antony Jude Prakasah, Shalini Anandan, Rani Diana Sahni. 

Antimicrobial susceptibility profiles of gram-negative 

bacteria causing infections collected across India during 

2014–2016: study for monitoring antimicrobial resistance 

trend report. Indian Journal of Medical Microbiology 2018: 

36 (1): 32-36

Original Article

JSZMC                    Vol.13 No.02 21


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

