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 Introduction: Pseudomonas aeruginosa is an 
opportunistic pathogen and causes of nosocomial 
infections in hospitals. Due to high antibiotic resistance 
and the ability to develop new resistance during antibiotic 
treatment, P. aeruginosa infection is difficult to eradicate 
because physical therapy becomes difficult and 
ineffective. This study aims to evaluate the antibiotic 
sensitivity pattern of P. aeruginosa strains at two different 
hospitals in Makassar.  Methods: The research samples 
are from the results of the antibiotic sensitivity test 
conducted at two different hospitals, Hasanuddin 
University Hospital and Dr. Wahidin Sudirohusodo 
Hospital, from January 1 to September 30, 2019. A total of 
84 samples were cultured and tested for antibiotic 
sensitivity of Pseudomonas aeruginosa. Results: 
Antibiotic sensitivity of P. aeruginosa was best with 
gentamicin (100%) at Hasanuddin University Hospital and 
amikacin (95.8%) at Dr. Wahidin Sudirohusodo Hospital. 
Hasanuddin University Hospital, followed by antibiotics 
amikacin (92.3%) and meropenem (84.6%). At Dr. 
Wahidin Sudirohusodo Hospital, P. aeruginosa showed 
good gentamicin sensitivity (91.5%) and meropenem 
(77.5%). The sensitivity of P. aeruginosa was lowest to 
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1. INTRODUCTION  

Pseudomonas aeruginosa is an obligate aerobic bacterium and can survive well 

in the environment, such as soil, water, plants, animals, moist surfaces, including in 

hospitals and medical equipment because of its ability to survive with minimal nutritional 

requirements and can tolerate a variety of physical conditions.i P. aeruginosa is also 

known as an opportunistic pathogen in animals and humans. Several reports indicate 

that these bacteria also cause infection in healthy hosts.ii P. aeruginosa is a bacterium 

that can inhabit patients with various diagnoses, especially in immunocompromised 

patients. It causes infections such as pneumonia, gastrointestinal diseases, urinary tract 

infections, sepsis, peritonitis, skin infections, and burns.iii 

Antibiotic resistance is the ability of microorganisms to withstand the effects of 

antibiotics. Pathogenic infections that are resistant to antibiotics require a longer, more 

complex, and expensive treatment. Currently, antibiotic resistance is a global health 

problem, both in developed and developing countries.iv 

Due to high antibiotic resistance and the ability to develop new resistance during 

antibiotic treatment, P. aeruginosa infections are challenging to eradicate. They can 

become persistent or even chronic, as physical therapy becomes difficult and 

ineffective.v Several mechanisms that affect resistance that influence β-lactam 

resistance in P. aeruginosa is the destruction of the β-lactamase enzyme in antibiotics, 

changes in the target of antibiotics, decreased intracellular uptake of antibiotics.vi 

Assessment of the antibiotic susceptibility of nosocomial infectious agents, 

especially P. Aeruginosa, can lead to selecting appropriate treatment and prevention and 

control of the emergence of antibiotic resistance in the hospital environment. This study 

aims to describe the antibiotic sensitivity pattern in clinical isolates of Pseudomonas 

aeruginosa.  

 

2.  METHODS  

The research data were from the antibiotic sensitivity tests conducted at two 

hospitals, the Microbiology Laboratory of Hasanuddin University Hospital and the Clinical 

Pathology Laboratory of Dr. Wahidin Sudirohusodo Hospital. The samples were all 

culture data and antibiotic sensitivity tests from various clinical specimens of patients 

identified as P. aeruginosa at Hasanuddin University Hospital and Dr. Wahidin 

Sudirohusodo Hospital, from 1 to September 30, 2019. The inclusion criteria are the 

sample with the results of the identification test using VITEK 2-Compact was 

Pseudomonas aeruginosa and the exclusion criteria for the study were incomplete data 

from both the antibiotic sensitivity test and the patient's diagnosis. There are 13 clinical 

isolates from the Hasanuddin University Hospital 71 clinical isolates of P. aeruginosa 

from Dr. Wahidin Sudirohusodo Hospital. 

Samples of clinical isolates of P. aeruginosa bacteria are from several 

specimens, such as sputum, urine, pus, blood, body fluid, ear secretions, and tissues 

piperacillin/tazobactam. Conclusions:  This study shows 
that the effectiveness of meropenem, amikacin, and 
gentamicin are great. It can use as a treatment option in 
P. aeruginosa infection. 
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which were detected using the VITEK 2-Compact. Antibiotic sensitivity tests were also 

carried out with the VITEK 2-Compact. The antibiotics used were ceftazidime (CAZ), 

meropenem (MEM), amikacin (AK), gentamicin (GN), and piperacillin/tazobactam (TZP). 

Data on culture examination and antibiotic sensitivity tests were obtained from 

patient medical records at Hasanuddin University Hospital and Dr. Wahidin 

Sudirohusodo Hospital. The data recorded included name, date of birth, medical record 

number, gender, antibiotic therapy for patient diagnosis, the antibiotic sensitivity pattern, 

and type of specimen. Then re-examination of the completeness of the data in the 

laboratory of each hospital. 

 

3.  RESULTS  

In this study, there were 13 clinical isolates of P. aeruginosa from Hasanuddin 

University Hospital, which were isolated from pus (23.1%), sputum (53.8%), ear 

secretions (15.4%), and tissue (7.7%). In Dr. Wahidin Sudirohusodo Hospital, there were 

71 clinical isolates isolated from several specimens, including pus (40.8%), sputum 

(33.8%), tissue (7.1%), blood (7.1%), ear secretions (4.2 %), urine (2.8%), and body 

fluids (4.2%). From a total sample of two hospitals, each 7 (53.8%) isolates and 45 

(63.4%) isolates were taken from male patients, 6 isolates (46.2%) and 26 (36.6%) 

isolates were taken from female patients. The most age group was between 46-65 years 

as many as 6 (46.2%) isolates from Hasanuddin University Hospital and 26 (36.6%) 

isolates from Dr. Wahidin Sudirohusodo Hospital. The distribution of P. aeruginosa 

samples based on the type of specimen, sex, and age group shows in table 1. 
 

Table 1. Distribution of Pseudomonas aeruginosa

 
*Age group based on Depkes, 2009 
Source: Primary Data, 2019 

The distribution of P.aeruginosa samples was also grouped based on the 

category of patient diagnosis. For Hasanuddin University Hospital, the diagnosis of most 

patients was respiratory disease as many as 6 (46.2%) isolates followed by ear nose 

and throat disease is 2 (15.4%) isolates. Most diagnoses from Dr. Wahidin Sudirohusodo 

Hospital, with 13 (18.3%) isolates of nervous disease followed by 12 (17%) isolates of 
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respiratory illness. The distribution of P. aeruginosa samples based on the type of 

patient’s diagnosis shows in table 2. 

Table 2. Distribution of Pseudomonas aeruginosa based on patient’s diagnosis 

 
*Etc: Sepsis, Hematological Disease, Abscess 

Source: Primary Data 2019 

 

The antibiotic sensitivity pattern of P. aeruginosa shows in Figure 1. Of the five 

types of antibiotics, the sensitivity of P. aeruginosa is best with the aminoglycoside 

antibiotics, including gentamicin (100%) at Hasanuddin University Hospital and amikacin 

(95.8%) at Dr. Wahidin Sudirohusodo Hospital. At Hasanuddin University Hospital 

followed by antibiotics amikacin (92.3%) and meropenem (84.6%). The sensitivity of P. 

aeruginosa was lowest to piperacillin/tazobactam antibiotics, but the figure was 69.2%. 

At Dr. Wahidin Sudirohusodo Hospital, P. aeruginosa also showed good sensitivity to 

gentamicin (91.5%) and meropenem (77.5%), while the lowest sensitivity shows in 

piperacillin/tazobactam (60.5%). 

Pseudomonas aeruginosa which was resistant to several antibiotics also linked 

based on the type of specimen. Dr. Wahidin Sudirohusodo Hospital obtained samples 

with the most resistance from pus specimens that were resistant to ceftazidime (34.5%), 

meropenem (27.6%), and tazobactam/piperacillin (24.1%), followed by samples from 

sputum specimens which resistant to ceftazidime (20.8%). At Hasanuddin University 

Hospital, the sample with the most resistance was sputum specimens with the highest 

resistance to tazobactam/piperacillin (14,3%). The distribution of resistance samples of 

Pseudomonas aeruginosa based on the type of specimen is shown in table 3. 
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Figure 1. Antibiotic sensitivity pattern in clinical isolates of Pseudomonas aeruginosa 

 
Table 3. Distribution of resistance samples of Pseudomonas aeruginosa based on the type of 

specimen 

 
*CAZ=ceftazidime, MEM=meropenem, AK=amikacin, GN=gentamicin, TZP=tazobactam-piperacillin 
Source: Secondary Data 2019 

 

4. DISCUSSIONS 

Pseudomonas aeruginosa is a nosocomial and opportunistic pathogen that is 

often isolated because it causes several infections, including respiratory tract infections, 

burns, otitis media, and other diseases with high mortality prevalence, especially in 

immunocompromised patients who are hospitalized.vii P. aeruginosa has intrinsic 

resistance to various antibiotics and can acquire resistance to other antibiotics during 

therapy.viii The ability of P. aeruginosa resistance is known to increase and become a 

global public health problem worldwide.ix 

This study showed that P. aeruginosa was more isolated from male patients 

where from a total sample of two hospitals, 7 (53.8%) isolates and 45 (63.4%) isolates 

were taken from male patients, respectively. The highest age group was between 46-65 
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years in both hospitals, which is in line with research conducted by Omar B. Ahmed in 

2017 in Saudi Arabia, which showed that out of 28 isolates, there were 18 (64.3%) 

isolates from male patients. However, it is contrary to the age group wherein the 

dominant age group is above 60 years.5 For the origin of the specimens in this study, 

most samples came from pus and sputum at both hospitals. National Antimicrobial 

Resistance Surveillance, Thailand (NARST) also reported that P. aeruginosa was most 

commonly found in pus, urine, and sputum specimens.x 

In this study, the isolated P. aeruginosa isolates had different levels of sensitivity 

to several antibiotics. The highest level of sensitivity was to the antibiotic gentamicin 

(100%) for the Hasanuddin University Hospital and amikacin (95.8%) at Dr. Wahidin 

Sudirohusodo Hospital. These results are in line with the research conducted by Dewi et 

al in Pekanbaru, which showed the level of sensitivity to amikacin (76.9%) from a total 

of 121 isolates of Pseudomonas aeruginosa; 93 isolates were sensitive to amikacin.xi 

Nahid Bavasheh et al. in Iran also showed a good level of sensitivity to amikacin (19.4%) 

that from 72 isolates, 58 isolates were sensitive to amikacin.4 

The resistance of several antibiotics in this study is most likely due to the 

prolonged hospitalization time in infectious patients, the use of broad-spectrum drugs at 

the start of hospitalization, the lack of routine screening for ESBL-producing P. 

aeruginosa strains, and colonization of multidrug-drug strains resistant. Possible 

mechanisms of resistance to antibiotics in this study including overproduction of AmpC, 

a cephalosporinase expressed by the P. aeruginosa chromosomal gene, which causes 

the most common resistance mechanisms to b-lactams including ESBLs (eg, 

ceftazidime) and penicillins. Several studies have reported the increasig resistance of P. 

aeruginosa isolates to cephalosporins.xii,xiii,xiv 

Carbapenem antibiotics are currently considered the drug of choice to treat the 

infections caused by ESBL-producing organisms, including Pseudomonas aeruginosa. 

In this study, 11 (84.6%) isolates at Hasanuddin University Hospital and 55 (77.5%) 

isolates at Dr. Wahidin Sudirohusodo Hospital are sensitive to meropenem. The result is 

in line with research conducted by Martina C. Agbo et al. in May until August 2018 at a 

Hospital in Nigeria, which stated that of 34 clinical isolates of P. aeruginosa there were 

29 isolates (85.3%) sensitive to the antibiotic meropenem.xv Another study that is in line 

with the results of this study is the study of Mohammad Yousef Alikhani in Iran where 

from 106 isolates, sensitivity to the antibiotic meropenem was shown by 87 isolates 

(82.1%).xvi This proves that the introduction of carbapenems as a therapy for infection is 

a significant advance. Carbapenems have become the drug of choice in infections 

caused by bacteria resistant to penicillin or cephalosporins, especially ESBL-producing 

strains.xvii 

 

5. CONCLUSION 

This study shows that the level of effectiveness of meropenem, amikacin, and 

gentamicin are great. It can use as a treatment option in P. aeruginosa infection. This 

study can help as a reference to prevent mortality and morbidity associated with P. 

aeruginosa infection. 

 

 

http://u.lipi.go.id/1442388920
http://u.lipi.go.id/1502688235


Nusantara Medical Science J. 6(2): 1-8 
 

 
 

7 
 

ACKNOWLEDGMENTS  

The authors would like to thank the Hasanuddin University Medical Research Center 

(HUM-RC) Laboratory of the Hasanuddin University Teaching Hospital and the Clinical 

Pathology Laboratory of the Dr. Wahidin Sudirohusodo Hospital for their cooperation and 

assistance during the research. This research was approved by the Health Research 

Ethics Commission, Faculty of Medicine, Hasanuddin University Makassar. 

 

REFERENCES 

1. Lister PD, Wolter DJ, Hanson ND. Antibacterial-resistant Pseudomonas 

aeruginosa: clinical impact and complex regulation of chromosomally encoded 

resistance mechanisms. Clin Microbiol Rev.  2009; 22(4): 582–610. 

2. Azimi S, Kafil HS, Baghi HB, Shokrian S, Najaf K, et al. Presence of exoY, exoS, 

exoU, and exoT genes, antibiotic resistance and biofilm production among 

Pseudomonas aeruginosa isolates in Northwest Iran. GMS Hygiene and Infection 

Control. 2016; 11:2-6 

3. Wu DC, Chan WW, Metelitsa AI, Fiorillo L, Lin AN. Pseudomonas skin infection. 

Am J Clin Dermatol. 2011;12(3):157–169.  

4. Bavasheh N, Karmostaji A. Antibiotic Resistance Pattern and Evaluation of 

blaOXA-10, blaPER-1, blaVEB, blaSHV Genes in Clinical Isolates of 

Pseudomonas aeruginosa Isolated from Hospital in South of Iran in 2014-2015. 

Infect Epidemiol Med. 2017; 3 (1): 1-5. 

5. Ahmed OB, Asghar AH. Antibiotic susceptibility pattern of Pseudomonas 

aeruginosa expressing blaGES and blaPER genes in two different hospitals. 

African Journal of Biotechnology. 2017; 16(21): 1197-1202 

6. Lin SP, Liu MF, Lin CF, Shi ZY. Phenotypic detection and polymerase chain 

reaction screening of extended-spectrum b-lactamases produced by 

Pseudomonas aeruginosa isolates. Journal of Microbiology, Immunology, and 

Infection. 2012; 45: 200-207 

7. Lim C, Takahashi E, Hongsuwan M, Wuthiekanun V, Thamlikitkul V, et al. 

Epidemiology and burden of multidrug-resistant bacterial infection in a 

developing country. eLife Research Article. 2016; 5: 1-18. 

8. Kanj SS, Kanafani ZA. Current concepts in antimicrobial therapy against resistant 

gram-negative organisms: extended-spectrum beta-lactamase-producing 

Enterobacteriaceae, carbapenem-resistant Enterobacteriaceae, and multidrug-

resistant Pseudomonas aeruginosa. Mayo Clin Proc. 2011; 86(3): 250–9.  

9. Tarafdar F, Jafari B, Azimi T. Evaluating the antimicrobial resistance patterns and 

molecular frequency of blaoxa-48 and blaGES-2 genes in Pseudomonas 

aeruginosa and Acinetobacter baumannii strains isolated from burn wound 

infection in Tehran, Iran. New Microbe and New Infect. 2020; 37: 1-7. 

10. Dejsirilert S, Suankratay C, Trakulsomboon S, Thongmali O, Sawanpanyalert P, 

Aswapokee N, dkk. National Antimicrobial Resistance Surveillance, Thailand 

(NARST) data among clinical isolates of Pseudomonas aeruginosa in Thailand 

from 2000 to 2005. J Med Assoc Thai. 2009; 92(4): 68–75.  

11. Anggraini D, Yulindra UG, Savira M, Djojosugito FA, Hidayat N. Prevalensi dan 

Pola Sensitivitas Antimikrob Multidrug Resistant Pseudomonas aeruginosa di 



P-ISSN: 2460-9757, E-ISSN: 2597-7288 

8 
 

RSUD Arifin Achmad. Majalah Kedokteran Bandung (MKB). 2018; 50(1): 6–12. 

12. Amirkamali S, Naserpour-Farivar T, Azarhoosh K, Peymani A. Distribution of the 

bla OXA, bla VEB-1, and bla GES-1 genes and resistance patterns of ESBL-

producing Pseudomonas aeruginosa isolated from hospitals in Tehran and 

Qazvin, Iran. Revista da Sociedade Brasileira de Medicina Tropical. 2017; 50(3): 

315-320. 

13. Strateva T, Ouzounova-Raykova V, Markova B, Todorova A., Marteva-Proevska 

Y, Mitov I. Problematic clinical isolates of Pseudomonas aeruginosa from the 

university hospitals in Sofia, Bulgaria: current status of antimicrobial resistance 

and prevailing resistance mechanisms. Journal of medical microbiology. .2007; 

56(7): 956-963. 

14. Farshadzadeh Z, Khosravi AD, Alavi SM, Parhizgari N, Hoveizavi H. Spread of 

extended-spectrum β-lactamase genes of bla OXA-10, bla PER-1 and bla CTX-

M in Pseudomonas aeruginosa strains isolated from burn patients. Burns. 2014; 

40(8): 1575-1580. 

15. Agbo MC, Ezeonu IM, Odo MN, Ononugbo CM, Onodagu BO, et al. Phenotypic 

and molecular characterization of extended-spectrum β-lactamase producing 

Pseudomonas aeruginosa in Nigeria. African Journal of Biotechnology. 2019; 

18(32): 1083-1090. 

16. Alikhani MY, Tabar ZK, Mihani F, Kalantar E, Karami P, et al. Antimicrobial 

Resistance Patterns and Prevalence of blaPER-1 and blaVEB-1Genes Among 

ESBL-producing Pseudomonas aeruginosa Isolates in West of Iran. Jundishapur 

J Microbiol. 2014; 7(1): 1-5. 

17. Mehta A, Prabhu T. Detection and characterization of metallo-β-lactamases 

producing Pseudomonas aeruginosa clinical isolates at a tertiary care hospital of 

Bhopal, India. International Journal of Research in Medical Sciences. 2016; 4(9): 

4084-4088.  
 

 

 

 

 

 

 

 

 

 

Conflict of Interest Statement: 

The author declares that the research was conducted in 
the absence of any commercial or financial relationships 
that could be construed as a potential conflict of interest. 

Copyright © 2021 NMSJ. All rights reserved. 

http://u.lipi.go.id/1442388920
http://u.lipi.go.id/1502688235

