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ABSTRACT

Pseudomonas aeruginosa, a potential hospital pathogen with the tendency to form biofilm and multidrug
resistance. Our study is to observe the correlation between biofilm formation by Pseudomonas aeruginosa
and an accelerated increase in frequency of multidrug resistance when compared to non-biofilm producers.
A total of 100 isolates of Pseudomonas aeruginosa [Pus (59%), urine (21%), sputum (16%) and other
samples (4%)] were taken for our study. Biofilm formations by tube method were found in 86 isolates (86%)
with 85% (17/21) of the urinary isolates forming biofilm. Resistance to Carbapenam, Cephalosporins and
other anti — Pseudomonal antibiotics were clearly observed to be more in biofilm producing isolates than
non biofilm producers.

KEY WORDS: Pseudomonas aeruginosa, Biofilm, Tube method.

INTRODUCTION

Pseudomonas aeruginosa is gram negative,
aerobic bacteria which can tolerate low oxygen
conditions, survive with low levels of nutrients
and grow at temperature ranging from 4 — 42°
Celsius ™. Biofilm are defined as community of
microorganisms enclosed in an extracellular
matrix and is responsible for the increased
resistance to both antimicrobial agents and
environmental stress. Colonisations of biofilm
producing organisms upon medical devices have

an enormous impact on healthcare, and are
estimated to be associated with 65% of
nosocomial  infections @, Pseudomonas
aeruginosa is one of the common and potential
hospital pathogen with the tendency to form
biofilm. Hence in this study, our prime objective
is to establish a correlation between biofilm
formation by Pseudomonas aeruginosa and an
accelerated increase in frequency of multidrug
resistance  when compared to non-biofilm
producers.
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METHODOLOGY

SAMPLE COLLECTION &
IDENTIFICATION @

Ethical committee approval and informed consent
from the patient were taken prior to sample
collection. A total of 100 isolates of Pseudomonas
aeruginosa were obtained from clinical samples
like pus, blood, urine, sputum and other
respiratory samples. The samples were processed
in blood agar, nutrient agar and Mac Conkey agar
and were incubated at 37 °C for 24 - 48 hours.
Identification of Pseudomonas aeruginosa were
done by phenotypic methods such as production
of catalase, oxidase, the presence of pigments
(pyocyanin and pyoverdin), sodium citrate,
growth at 42° C, nitrate reduction and arginine
hydrolysis.

THE BIOFILM FORMATION

The qualitative assessment of biofilm formation
was determined by tube method. TSB (Trypticase-
soy broth) with 1% glucose (10mL) is inoculated
with loop full of isolates from overnight culture
plates and incubated for 24 hours at 37°C. The
tubes were decanted and washed with Phosphate
Buffer Solution (PBS - pH 7.3) and dried. Dried
tubes were stained with crystal violet (0.1%).
Excess stain was removed and tubes were washed
with deionized water. Tubes were then dried in
inverted position and observed for biofilm
formation.

The adherence capabilities of the test strains were
classified into two categories: non-adherent (0), or
adherent (+). It was considered positive when a
visible film lines the wall and bottom of the tube
"I The data obtained were recorded. (Figure 1 &
2)

L

Figure 1- Positive for biofilm formation

Figure 2 — Negative for biofilm formation

ANTIBIOTIC SUCEPTIBILITY TESTING
[8.9]

Antibiotic susceptibility test is performed using
Kirby-Bauer disc-diffusion method according to
Clinical Laboratory Standards Institute (CLSI).
Five colonies of each strain are grown in peptone
water at 37°C for 2-4 hours until reaching an
optical density equivalent to 0.5 on the McFarland
scale (NMF) A massive seeding is done from the
bacterial suspension on Muller Hinton agar plates
using a sterile swab. Discs with the antibiotics are
immediately placed on the inoculated plates and
incubated at 37°C for

24 hours . For susceptibility testing a total of 12
antibiotics are assessed - Piperacillin  —
Tazobactam (100/10 pg) , Piperacillin(100 pg),
Tobramycin, Aztreonam(30 pg), Ceftazidime
(30ug) , Polymyxin B(300 U) , Amikacin(30 ug) ,
Gentamicin(10  ug), Ciprofloxacin(5  pg),
Imipenem(10 pg). Inhibition zones are determined
and compared with the standard reference tables
(CLSI).

RESULTS AND DISCUSSION

In our study, majority of Pseudomonas
aeruginosa were isolated from pus (59%)
followed by urine (21%), sputum (16%) and other
samples (4%). Study by Lucchetti et al showed
that Pseudomonas aeruginosa were isolated
mainly from urinary tract (35 — 45%) % In our
study, biofilm formation were found in 86/100
isolates (86%). Carlos J et al reported biofilm
formation in 83% of clinical strains of
Pseudomonas aeruginosa Y. It was of interest
that, in our study 85% (17/21) of the isolates from
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urine were able to form biofilm (Table 1).
Prolonged catheterization and poor sanitary
practices can be attributed to increased biofilm
formation among urinary isolates.

In our study biofilm forming strains of
Pseudomonas aeruginosa showed high resistance
to Ceftazidime (91%) and Piperacillin (63%), high
sensitivity to Imipenam (98%), Amikacin (94%),
Polymyxin B (88%), Gentamicin (84%),
Tobramycin  (83%), moderate sensitivity to
Ciprofloxacin (63%), Aztreonam (71%) and

Piperacillin tazobactam (73%) (Table 2) when
compared to non biofilm producers. Resistance to
Carbapenam, Cephalosporins and other anti —
Pseudomonal antibiotics were clearly observed to
be more in biofilm producing isolates. Carlos J et
al, reported maximum sensitivity to amikacin
(75%); gentamycin(61%); tobramycin (77%) and
resistance to ceftazidime (67%). Javiya VA etal
and Neils etal also demonstrated maximum
sensitivity to carbapenems and amikacin against
pseudomonas species respectively 12 3!

Table 1: Specimen wise distribution-Biofilm Formation

SAMPLE NUMBER BIOFILM FORMATION
1.Urine 21 17 Positive 4 Negative
2.Sputum 16 15 Positive 1 Negative
3.Pus 59 50 Positive 9 Negative
4.Miscellaneous 4 4 Positive 0 Negative
TOTAL 100 86 Positive 14 Negative

Table 2: Biofilm formation and antibiotic resistant pattern of isolates

ANTIBIOTICS BIOFILM FORMATION
TESTED POSITIVE NEGATIVE

SENSITIVE | RESISTANT SENSITIVE | RESISTANT
Piperacillin tazobactam 63 (73%) 23 (27%) 12 (85%) 2 (15%)
Piperacillin 32 (37%) 54 (63%) 8 (66%) 6 (34%)
Imepenam 85 (98%) 1 (2%) 14 (100%) -
Tobramycin 72 (83%) 14 (17%) 11 (78%) 3 (22%)
Amikacin 81 (94%) 5 (6%) 13 (93%) 1 (7%)
Gentamicin 72 (84%) 14 (16%) 12 (85%) 2 (15%)
Aztreonam 61 (71%) 25 (29%) 13 (93%) 1 (7%)
Polymyxin B 76 (88%) 10 (12%) 14 (100%) -
Ceftazidime 7 (9%) 79 (91%) 5 (35%) 9 (65%)
Ciprofloxacin 55 (63%) 31 (37%) 10 (71%) 4 (29%)

CONCLUSION about biofilm forming Pseudomonas aeruginosa

Inappropriate use of antibiotics leads to increased
resistance, which in turn increases morbidity,
mortality and treatment costs. Pseudomonas
aeruginosa is a common nosocomial pathogen,
with a tendency to develop multidrug resistance
(MDR) and causes life threatening infections in
critically ill patients. Higher antibiotic resistances
were seen in strong biofilm producers. Since the
formation of mature biofilms takes 5-7 days, the
bacteria in the initial stage of biofilm formation
will still be susceptible to antibiotics. The routine
practice of detecting and alerting the clinicians

strains can reduce the morbidity in hospitalized
patients by beginning early appropriate antibiotic
prophylaxis or therapy.
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