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Abstract---Infections caused by resistant organisms are increasing in
hospitalised patients. Pseudomonas aeruginosa is one the important
pathogen which is resistant to many antimicrobials and associated
with infections in intensive care units with higher rates of morbidity
and mortality. It can cause wide range of infection in ICU patients
like, wound infections, septicaemia, urinary tract infection, cystitis,
and rarely pneumonia. The study was carried out with an aim to
study prevalence, clinical and antimicrobial profile of ICU infections
caused by P. aeruginosa. Bacteriological study of total 589 clinical
specimens from different ICU s was done. Prevalence of P. aeruginosa
infection was 13.66 %. Age group 21- 40 and 41 to 60 was most
affected (36.25 %). Maximum isolates were from medicine ICU (51.25
%) and from urine specimen (37.5 %). Piperacillin (48.75 %) and
Amikacin (47.5 %) showed most susceptibility pattern. To conclude it
is very important to have routine surveillance of ICU infections to
prevent pan drug resistant Pseudomonas aeruginosa infection.
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Introduction

Infections caused by resistant organisms are increasing in hospitalised patients.
More so the infection with these organisms is increasing exponentially among
intensive care unit (ICU) patients.! Pseudomonas aeruginosa is one the important
pathogen which is resistant to many antimicrobials and associated with infections
in intensive care units with higher rates of morbidity and mortality.?2 Overuse of
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antimicrobials for treatment of intensive care unit patients results in selection
pressure causing resistant bugs development and their spread.® Among ICU
pathogens from ESKAPE group (Enterococcus, Staphylococcus, Klebsiella,
Acinetobacter, Enterobacter ) Pseudomonas aeruginosa has become one of the
leading causative agent.* Pseudomonas aeruginosa can cause wide range of
infection in ICU patients like, wound infections, septicaemia, urinary tract
infection, cystitis, and rarely pneumonia.

From the genus Pseudomonas, commonly known as Pseudomonads, the
Pseudomonas aeruginosa is commonly isolated organism from clinical specimens.
This is because of its stubborn nature, ubiquitous availability, innate mechanism
of resistance to many antimicrobials and antiseptics, ability to remain alive in
moist environment and last but not the least of acquiring drug resistance against
the newer antimicrobials. 5

Innate mechanism of resistance in P. aeruginosa is based on its low permeability
of the outer member and overexpression of efflux pumps. The acquired resistance
includes mutational changes or acquisition of genes encoded for penicllin binding
proteins, efflux pumps, porins and beta-lactamase production.® It is therefore
important to have proper empirical treatment policy for any ICU infection caused
by P. aeruginosa. Present study was conducted in a tertiary care hospital with an
aim to study prevalence, clinical and antimicrobial profile of ICU infections
caused by P. aeruginosa. Males (66 %) and were more affected

Material and Methods

This hospital based prospective study was carried out between June 2020 and
May 2021. Total 589 clinical specimens from different ICU s from Krishna
Hospital and Medical Research Centre (KH & MRC) were included in the study
and were processed in the Department of Microbiology, Krishna Institute Medical
Sciences, Karad after ethical clearance from the institute. All samples were
collected under aseptic precautions by standard procedures and processed
according to standard guidelines. Brain heart infusion broth was used for the
blood culture. The broth which showed turbidity was sub-cultured onto the
MacConkey agar and Blood agar media using sterile technique. All other
specimens were processed on Blood agar, MacConkey and Chocoloate agar.
Colony morphology was read out after 24 hours of incubation at 37 © C and were
identified by standard methodology.” From the total 589 clinical specimens, P.
aeruginosa isolated were 80 in number. These isolates were further studied for
demographic data and clinical and antimicrobial profile. The antimicrobial
sensitivity testing was done by Kirby Bauer disc diffusion method according to the
CLSI guidelines.8

Observations and Results

Over a period of 1l-year, bacterial isolates obtained from patients admitted in
various intensive care unit (ICU) were studied in the Department of Microbiology,
Krishna Institute of Medical Sciences, Deemed University, Karad. Total 589
clinical specimens from different ICU s were included in the study. Pseudomonas
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aeruginosa was isolated from 80 specimens. Isolation rate for Pseudomonas
aeruginosa was 13.66 %.

Fig. 1. Age and gender wise distribution of
Pseudomonas aeruginosa
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Fig.1 shows age and gender wise distribution of Pseudomonas aeruginosa.

Maximum isolates were from 21-40 age group 29 (36.25%), 41-60 age group 29
(36.25%), followed by 61-80 age group 18 (22.5%), 0-20 age group 2(2.5%), 281
age group 2(2.5%). Maximum females were from 41-60 age group 11(40.74%),
followed by 21-40 age group 9 (33.33%), 61-80 age group 7 (25.92%). Maximum
males were from 21-40 age group 20 (37.73%), followed by 41-60 age group 18
(33.96%), 0-20 age group 2(3.77%), 281 age group 2(2.5%).

Fig No. 2 Gender wise distribution of
Pseudomonas aeruginosa
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Fig,2: Gender wise distribution of pseudomonas aeruginosa
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Fig No. 2 shows gender wise distribution of Pseudomonas aeruginosa. Maximum
isolates were from males 53 (66.25%) followed by females 27 (33.75%)

Table no. 1
Sample wise distribution of pseudomonas aeruginosa
Specimens Total Number Percentage (%)

Blood 6 7.5
Asitic Fluid 1 1.25

Discharge Swab 2 2.5
ETT 9 11.25
Peritonial Fluid 1 1.25
Pus 19 23.75

Sputum 8 10
Catheter tip 1 1.25
Urine 30 37.5
Wound Swab 3 3.75
Total 80 100%

Majority of the isolates were from Urine 30 (37.5%) followed by Pus 24 (30%), ETT
9 (11.25%), Sputum 8 (10%), Blood 6 (7.5%) and Catheter tip1(1.25). (Table No.1)
Maximum isolates from medicine ICU followed by surgery ICU ( Fig.3)

Fig no. 3 Distribution of Pseudomonas aeruginosa
from different ICU of hospital
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Fig. 3: Distribution of pseudomonas aeruginosa isolated from different ICU of
hospital
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Table no. 2

Antibiotic sensitivity profile of pseudomonas aeruginosa

Antibiotics Sensitive (%) Resistance (%)
Amikacin 38 (47.5) 42 (52.5)
Gentamicin 36 (45) 44 (55)
Piperacillin/ Tazobactam 27 (33.75) 53 (66.25)
Imipenem 28 (395) 52 (65)
Ceftazidime 28 (35) 52 (695)
Cefoperazone 33 (41.25) 47 (58.75)
Ceftriaxone 27(33.75) 53(66.25)
Cefotaxime 13 (16.25) 67 (83.75)
Cefepime 33 (41.25) 47 (58.75)
Amoxicillin/ Clavulanic 26(32.5) 54(67.5)
Ciprofloxacin 24 (30) 56 (70)
Levofloxacin 18 (22.5) 62 (77.5)
Piperacillin 39(48.75) 41(51.25)
Co-Trimoxazole 11 (13.795) 69 (86.25)

The bacterial isolates were tested against antimicrobial agents and their
resistance patterns was observed.(Table No. 2) Pseudomonas aeruginosa showed
maximum sensitivity to Piperacillin 39(48.75%) followed by Amikacin 38(47.5%),
whereas, maximum resistance was to Co-Trimoxazole 69(86.25%), followed by
Cefotaxime 67(83.75).

Discussion

Pseudomonas aeruginosa infection in ICU are of constant concern. Colonization
with this organism often proceeds infection and the prevention is therefore
extremely important. The choice of empiric antibiotics in the ICU setting is
difficult. There needs to be balance between excessively broad coverage and too
narrow coverage.

To prevent development of drug resistant Pseudomonas aeruginosa infection in
ICU infections. patients require broad spectrum empiric coverage. In our study,
total of 80 Pseudomonas aeruginosa isolates were processed. Prevalence rate of
Pseudomonas aeruginosa infection was 13.6 % from ICU. Almost similar findings
(14.7 %) were seen by Gill JS et al.?

Out of 80 patients, 53 (66.25%) were males and 27 (33.75%) females.Similarly,
Loureiro M. M. et al. 10 has found males 59.4% and females 40.6%. Among Indian
studies Javiya VA et al. had found a 62.5 % of males and 37.5 % of females
infected with P.aeruginosa which were matching findings in the present study.!!

In our study, maximum number of isolates were from urine 30 (37.5%) followed
by pus 19 (23.75%), ETT 9 (11.25%), sputum 8 (10%), blood 6 (7.5%), wound
swab 3 (3.75%), discharge swab 2 (2.5%), catheter tipl (1.25). Gill JS et al. had
isolated from 53.4 % of urine and 43.18 % of wound specimens. ? P.aeruginosa is
one of the leading uropathogen which is responsible for urinary tract infections
worldwide.!?2 Urinary catheterizations, long term admission in ICU are few of the
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predisposing factors responsible for P. aeruginosa infections.!® More no of cases
29 (36.25 %) cases, were seen between 21-40 years and 41 to 60 years age group.
This is in accordance with various other studies as reported by Senthamarai S. et
al. (39.42 %) 14, Anupurba S et al., 15 (45.88%) and Okon K.O et al., (24.6%). 16
The maximum patients in these studies were also from age group between 21-40
years. Maximum isolates (n=41) of Pseudomonas aeruginosa were from Medicine
ICU (51.25%) followed by Surgery ICU (n=25, 31.25 %)

In our study, Pseudomonas aeruginosa showed maximum resistance to Co-
trimoxazole 86.25% followed by Cefotaxime 67 (83.75%), Levofloxacin 62 (77.5%),
Ciprofloxacin 56 (70%), Amoxicillin/Clavulanic 54 (67.5%), Ceftriaxone 53
(66.25%), Piperacillin/tazobactam 53(66.25%), Imipenem 52 (65%), Ceftazidime
52 (65%), Cefepime 47 (58.75%), Cefoperazone 47 (58.75%), Gentamicin 44 (55%),
Amikacin 42 (52.5%), Piperacillin 41 (51.25%).

The study of Shah DA et al. has reported resistance to Co-trimoxazole 99.2%.17
Sivanmaliappan TS et al. has reported resistance of Pseudomonas aeruginosa to
Co-trimoxazole 66.6%.18

In the study by Senthamarai S. et al. 1% had found resistance of Ceftazidime
(65.38%), Cefotaxime (51.92%), Ceftriaxone (55.76%) and Piperacillin (59.61).
Ibukun et al., (79.4%) 19, Yapar et al., (84%) 2° and K.M Mohanasundaram et al.,
(84.6%) 21, had more resistance report against ceftazidime in their study. Our
study finding is in line with the findings of Senthamarai S. et al. !* and Dwivedi et
al. (63%).22

As a broad-spectrum empirical therapy, there is indiscriminate use of 3rd
generation cephalosporin resulting in secretion of ESBL enzymes. This mediate
the resistance by breaking or hydrolysis of B-lactam ring of the p-lactam
antibiotics.

Conclusion

Pseudomonas. aeruginosa is one of the leading pathogen in infections in ICU
setup. Major health concern factor is these isolates are associated with multidrug
resistance. Antipseudomonal Penicillins like Piperacillin, aminoglycosides and
combination drugs like Amoxicillin and Clavulanic acid gives options for effective
empirical antimicrobial therapy but will vary depending on local antibiogram in a
hospital. It is therefore very important to have routine surveillance of antibiogram
in any ICU set up to prevent development of pan drug resistant P. aeruginosa.
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