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Abstract

Pseudomonas aeruginosa is an adaptable bacteria causing an extensive spectrum of infections and
intrinsically resistant to many antibiotics. As antimicrobial resistance has increased due to many
resistance mechanisms. This study was done to evaluate the antibiogram of Pseudomonas aeruginosa
at a tertiary care centre. Thirty seven isolates were recovered from various specimens for a period of 6
months from June to December 2020 and the disc diffusion method was used for antibiotic susceptibility
testing as per CLSI guidelines. Pseudomonas aeruginosa was found to be high (45.9%) in pus/wound
than other samples. Antibiotic resistance rate of the isolates were 29.7% to ceftazidime, 16.2% to
Piperacillin-tazobactam, 27 % to gentamicin and ciprofloxacin, 16.2% to tobramycin and imipenem,
24.3% to meropenem, 27% to ciprofloxacin, 13.5% to aztreonam, 21.6% to amikacin, 24.3% to cefepime
and levofloxacin, 21.6 to tigecycline. All strains were sensitive to colistin. 27% of the organism were
found to be multidrug resistance. Hence periodic susceptibility testing can curb the resurgence of
these bacterial pathogens.
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INTRODUCTION

Pseudomonas aeruginosa (P. aeruginosa)
is an opportunistic bacteria which causes a
extensive spectrum of infections ranging from ear
infections, bacteremia, urinary tract infections,
burn infections, bacteremia and respiratory tract
infections.? Prevalence rate of P. aeruginosa
infection ranges from 10-30% in India.? It causes
both hospitalized and community acquired
infections. P. geruginosa infection pose a
therapeutic challenge as the organism has both
intrinsic and acquired resistance to various classes
of antibiotics. As antibiotic resistance is increasing
drastically among the P. aeruginosa which is a
threat to the Public health. Hence monitoring
these bacterial populations is necessary to
formulate the antibiotic treatment policy. This
analysis was done to assess the antibiotic profile
of P. aeruginosa isolates from different specimens.

MATERIALS AND METHODS

This retrospective analysis was done
in tertiary care in Chennai during the period of
June-December 2020. Thirty seven non-duplicate
P. aeruginosa were recovered from samples such as
urine, pus, sputum, wound swab, ear swab, blood,
endotracheal aspirate from various departments
of Sree Balaji Medical college and hospital (Table
1). The clinical samples were inoculated by streak
plate method on nutrient agar (Himedia, Mumbai,
India), Mac Conkey agar (Himedia, Mumbai, India)
and blood agar (Himedia, Mumbai, India) from
urine, pus, wound swab, ear swab, endotracheal
secretion. Blood was inoculated in BacT/Alert 3D
(Biomerieux, Marcy I' Etoile, France) and positive
cultures were plated on blood agar, Mac Conkey
agar and nutrient agar. The isolated colonies on
the different media were identified based on the
morphology of the colony, pyocyanin production,
Gram staining, oxidase test and other standard
biochemical test like Triple sugar Iron agar, Indole,
Citrate, Urease, Mannitol motility agar. All the
media, oxidase disc, Gram staining kit purchased
from Himedia, Mumbai, India.

Antibiotic susceptibility testing was done
by disk diffusion technique on Mueller-Hinton
agar medium (MHA) (Himedia, Mumbai, India).
Antibiotics impregnated paper discs (Himedia,
Mumbai, India): imipenam (10 pg) (Himedia,
Mumbai, India), piperacillin-tazobactam (100/10

Table 1. Isolation of Pseudomonas aeruginosa from
various samples

No. Age/sex Ward Sample Isolate

1. 65/M ICU Blood P. aeruginosa
2. 37/M GS Woundswab P aeruginosa
3. 28/F OBG Urine P. aeruginosa
4, 5/M Pead Woundswab P aeruginosa
5. 50/M GS Pus P. aeruginosa
6. 39/F GM Sputum P. aeruginosa
7. 42/M  Ortho Pus P. aeruginosa
8. 33/M GS Pus P. aeruginosa
9. 30/F URO Urine P. aeruginosa
10. 45/M ICU Sputum P. aeruginosa
11.  43/F OBG Blood P. aeruginosa
12.  31/F OBG pus P. aeruginosa
13. 6/F Pead Urine P. aeruginosa
14. 52/M GS Pus P. aeruginosa
15. 44/M GM Sputum P. aeruginosa
16. 43/M URO Urine P. aeruginosa
17. 57/M ICU Blood P. aeruginosa
18.  41/F GS Woundswab P ageruginosa
19. 33/F URO Urine P. aeruginosa
20. 36/M GS Woundswab P ageruginosa
21. 48/F GS Woundswab P ageruginosa
22. 63/M  Ortho Pus P. aeruginosa
23.  34/F ENT Ear swab P. aeruginosa
24. 53/M ICU Blood P. aeruginosa
25. 62/M GS Sputum P. aeruginosa
26. 44/F OBG Urine P. aeruginosa
27. 34/M ENT Wound swab P aeruginosa
28.  21/M GM Pus P. aeruginosa
29. 38/M GS Pus P. aeruginosa
30. 45/F ICU Blood P. aeruginosa
31. 38/F OBG Pus P. aeruginosa
32. 66/M Res.Med Sputum P. aeruginosa
33.  45/F GS Pus P. aeruginosa
34. 59/M GM Blood P. aeruginosa

35. 61/F ICU  ET secretion
36. 42/F GS Pus
37. 62/F Res.Med Sputum

P. aeruginosa
P. aeruginosa
P. aeruginosa

GM - General Medicine, GS - General surgery, ICU - Intensive
care unit, OBG - Obstetrics and gynecology, Res.Med -
Respiratory medicine, ENT- Ear, nose throat, Uro - urology,
Pead - Paediatrics, Ortho - Orthopedics.

pg ) (Himedia, Mumbai, India), meropenem
(10 pg) (Himedia, Mumbai, India), Ceftazidime
(30 pg) (Himedia, Mumbai, India), ciprofloxacin
(5 pg) (Himedia, Mumbai, India), amikacin (30
pg) (Himedia, Mumbai, India), colistin (10 ug)
(Himedia, Mumbai, India), Tigecycline (10 ug)
(Himedia, Mumbai, India), cefepime (30 ug)
(Himedia, Mumbai, India), aztreonem (30 pg)
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Table 2. Frequency of Pseudomonas aeruginosa
isolates in different samples

Table 3. Frequency of isolates from different
departments

Sample Number (%) Clinical Department Number (%)
Urine 6 (16.2) General surgery 11 (29.7)
Pus/wound 17 (45.9) General medicine 4(10.8)
Sputum 6 (16.2) Paediatrics 2 (5.4)
Blood 6(16.2) Obstetrics and gynecology 5(13.5)
Ear swab 1(2.7) Urology 3(8.1)
ET Secretion 1(2.7) ICU 6 (16.2)
Total 37 ENT 2(5.4)
Orthopedics 2(5.4)
(Himedia, Mumbai, India), levofloxacin (5 pg) Respiratory medicine 2(5.4)

(Himedia, Mumbai, India), tobramycin (10 ug)
(Himedia, Mumbai, India) and gentamicin (10 ug)
(Himedia, Mumbai, India) were placed on lawn
cultures of MHA (Himedia, Mumbai, India) and
incubated overnight at 37°C. Measurement of
the inhibition zone was taken and interpreted as
Susceptible, intermediate and resistant based on
CLSI guidelines 2020.*

Fig. 1. Growth of Pseudomonas aeruginosa in Nutrient
agar plate with greenish pigmentation.

P. aeruginosa ATCC 27853 (Himedia,
Mumbai, India) was used for control strains for
culture and susceptibility testing.

RESULTS

Thirty seven P. geruginosa (Fig. 1)
were isolated from 676 different samples. The
prevalence rate of the organism was found to be
5.5%.

Among 37 P. aeruginosa isolates, 20
(54.05%) were from males and 17(45.9%) from
females. P. aeruginosa was isolated from 17 pus/
wound samples, 6 urine, 6 sputum, 1 ET secretions,
1 ear swab and 6 blood samples. 45.9% of the
isolates were from Pus or wound sample (Table 2).
29.7% of strains were isolated from the samples
sent from General surgery followed by 16.2% from
ICU shown in Table 3. The isolation of P. aeruginosa
was more from inpatients than out patients.

Resistance pattern of Pseudomonas

aeruginosa
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Fig. 2. Antibiotic susceptibility of Pseudomonas aeruginosa.
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Antibiotic resistance rate of the isolates
were 29.7% to ceftazidime, 16.2% to Piperacillin-
tazobactam, 27% to gentamicin and ciprofloxacin,
16.2% to tobramycin and imipenem, 24.3% to
meropenem, 27% to ciprofloxacin, 13.5% to
aztreonam, 21.6% to amikacin, 24.3% to cefepime
and levofloxacin, 21.6% to tigecycline as shown in
Fig. 2. All the isolates were sensitive to colistin. 27%
isolates were found to be multidrug resistance.

DISCUSSION

P. aeruginosa is the prime cause of
healthcare associated infections among the
Gram negative bacterial pathogens. Wider use
of the antibiotics has resulted in the emergence
of the multidrug resistant isolates among these
organisms. Multiple drug resistance (MDR) is
the resistance exhibited by an microgranism to
alteast one antibiotic in three or more antibiotic
categories. It has been found to cause infections in
wider clinical settings especially in surgical wards
and ICUs and the resistance patterns in different
geographical regions. Hence antibiotic surveillance
is important to the policy makers to frame the
empirical treatment regime for these bacterial
infections.

Our study results shows that P. aeruginosa
infections was more in males than females. It was
higher in inpatients than outdoor patients similar
to the study by Anupurba.® The prevalence of
isolation was higher from surgical ward samples.
This might be due to prolonged hospital stay after
surgery resulting in colonization and infection.®
When considering the factor like sex, P. aeruginosa
occurrence was predominant in males (54.05%) in
our study similar to other studies.®’

In this study, the frequency of P.
aeruginosa was predominant in pus than other
specimens which were similar to studies of Siguan
SS et al.,, Masaadeh HA et al and Ranjan et al.° In
contrast in certain studies blood has been found to
be the predominant sample followed by pus.'®*?In
this study, most of the isolates were from surgical
wards similar to a study by Ramakrishnan.®

Inthe present study, Prevalence rate of P.
aeruginosa was 5.5% which is similar to the reports
in India by Ramakrishnan et al.**and Sorabh Singh
Sambyal* were 6.8 and 4.8%.

In this study, all our isolates were sensitive
to colistin like the study by Mastoraki et al.**> In
contrast few studies have shown resistance to
colistin.’®* Aztreonam and tobramycin, imipenem
showed 16.2% of resistance. But meropenem has
slightly higher rate of resistance than imipenem
in contrast to study by Ahmad.'® 25-30% of
isolates were resistant to other aminoglycosides,
cephalosporins, ciprofloxacin, levofloxacin and
tigecycline. 27% of the isolates are found to be
multi-drug resistant lower than the study by Doi
etalV’

CONCLUSION

The susceptibility pattern is found to
vary from time to time and differs in different
geographical regions. Colistin, tobramycin,
imipenem has been the promising antimicrobial
agents to treat the P. aeruginosa infections from
our study. P. aeruginosa infections were common
among the inpatients and in surgical wards.
Hence continuous monitoring of the antibiotic
susceptibility and following the infection control
can greatly help us to treat and reduce the
infections.
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