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Dear editor,

Biofilm formation is a common phenomenon
occurring in the nature and is associated with
establishment of many bacterial infections in
humans [1]. It is produced by micro-
organisms to survive in harse environment
[2]. Bacterial biofilm consists of bacteria
enclosed in polymeric matrix [2] and it
protects bacteria from antibiotics and host
defenses, making the infection difficult to
treat and leading to recurrent symptoms [3].
The bacteria enclosed in biofilm may show
high level of drug resistance (upto 1000
folds) to many antibiotics, intrinsically
[2].The main reason for this may be the low
amount of antibiotics reaching to the bacteria
in biofilm along with the metabolic
inactiveness of these organisms and
degradation of the antibiotics by them [2].
Biofilms may also be the means for horizontal
transfer of drug resistance markers and genes
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associated with other virulence factors,
through inter-bacterial interactions [4].
Escherichia coli is the most common cause of
urinary tract infection and one of the most
common biofilm producing bacteria [5].

Rate of infections caused by extended
spectrum beta-lactamase (ESBL) producing
bacteria is increasing, worldwide and ESBL
producing bacteria are known to show
resistance to many different classes of
commonly used antibiotics. In Nepal, limited
data are available regarding the relationship
between biofilm production and ESBL
production among the clinical isolates. Only a
few studies have been conducted to
investigate the rate of biofilm production
among ESBL producing bacteria in Nepal [2].
So, in this study, we studied the association
between the biofilm formation and rate of
ESBL production along with the antibiotic
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susceptibility patterns of uropathogenic E.
coli isolated from the patients attending
Korea-Nepal Friendship Hospital, Bhaktapur,
Nepal from April 2014 to December 2014.
Antimicrobial susceptibility testing was
performed by Kirby Bauer disk diffusion
method following Clinical and Laboratory
Standards Institute guidelines (2014). ESBL
detection was done by combined disc
diffusion method and biofilm production was
detected by Congo Red Agar method [2].

Altogether, 96 (15.5%) E. coli isolates were
obtained from total 620 urine samples, which
was similar to the finding of another study
from Nepal (14.1%) [2]. Out of 96 E. coli
isolates, 31 (32.3%) were ESBL positive. This
result is in support of the rate of ESBL
producing bacteria reported by Neupane et al.
(33.2%) [2]. Of total 96 E. coli isolates, 45
(46.9%) were biofilm producers. Similar,
results were also reported by Neupane et al.
(51.9%) [2].

Out of 31 ESBL producing E. coli, 18(58.1%)
showed biofilm formation, while out of 65
ESBL negative E. coli, 27(41.5%) showed
biofilm formation. As in a study by Neupane
et al. [2], we reported higher rate of biofilm
production among ESBL producing bacteria
than in ESBL negative bacteria.

In our study, the rate of antibiotic resistance
among biofilm producing E. coli was found
significantly higher than that of biofilm non-
producing E. coli, which was in accordance
with the findings by Neupane et al. [2]. In our
study, the highest rate of antibiotic resistance
among biofilm producing bacteria was seen
toward ciprofloxacin followed by ampicillin,
while highest rate of susceptibility was seen
toward amikacin followed by nitrofurantoin
(table 1). Similarly, Neupane et al. also
reported the highest rate of susceptibility of
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biofilm producing bacteria toward amikacin
followed by nitrofurantoin [2]. However,
Neupane et al. found the highest rate of
resistance toward cephalexin followed by
amoxicillin [2].

Table 1: Antibiotic resistance patterns of biofilm
producer and biofilm non-producer
uropathogenic E. coli

Resistance patterns of Total
bacteria
Antibiotics Biofilm Biofilm N=96
producer non-
(n=45) producer
(n=51)
Ampicillin 44 41 85
(97.8%) (80.4%) (88.5%)
Cefixime 39 34 73
(86.7%) (66.7%) (76%)
Amikacin 18 8 26
(40%) (15.7%) (27.1%)
Cotrimoxazole 31 21 52
(68.9%) (41.2%) (54.2%)
Ciprofloxacin 45 17 62
(100%) (33.3%) (64.6%)
Nalidixic acid 37 34 71
(82.2%) (66.7%) (74%)
Nitrofurantoin 21 8 29
(46.7%) (15.7%) (30.2%)

ACKNOWLEDGEMENT

The authors would like to thank Korea-Nepal
Friendship Hospital, Bhaktapur, Nepal and
Golden Gate International College,
Kathmandu, Nepal for providing opportunity
to conduct this study. The authors would also
like to thank the laboratory technicians and
patients for their help during the study.

AUTHOR’S CONTRIBUTION

NDP- conceived and designed the study,
performed the laboratory work, analyzed the
data and prepared the manuscript; SK, SN-
conceived and designed the study, performed
the laboratory work and analyzed the data;
SB- analyzed the data. MRB- monitored the
study. All the authors read and approved the
final manuscript.

62




Janaki Medical College Journal of Medical Sciences (2017) Vol. 5 (1): 61-63

SOURCE OF SUPPORT: No financial support
was taken from any sources.

CONFLICTS OF INTEREST: The authors
declare that there is no conflict of interest
regarding the publication of this paper.

REFERENCES

1. Hung CS, Henderson JP. Emerging concepts of
biofilms in infectious diseases. Mo Med 2009;
106(4):292-296.

2. Neupane S, Pant ND, Khatiwada S, Chaudhary
R, Banjara MR. Correlation between biofilm
formation and resistance toward different
commonly used antibiotics along with
extended spectrum beta lactamase production
in uropathogenic Escherichia coli isolated
from the patients suspected of urinary tract
infections visiting Shree Birendra Hospital,
Chhauni, Kathmandu, Nepal. Antimicrob Resist
Infect Control 2016; 5:5.

3. Anderson GG, Palermo JJ, Schilling JD, Roth R,
Heuser ], Hultgren §]. Intracellular bacterial
biofilm-like pods in urinary tract infections.
Science 2003; 301:105-107.

4. Kostakioti M, Hadjifrangiskou M, Hultgren SJ.
Bacterial biofilms: development, dispersal, and
therapeutic strategies in the dawn of the
postantibiotic era. Cold Spring Harb Perspect
Med 2013; 3(4):a010306.

5. Bales PM, Renke EM, May SL, Shen Y, Nelson
DC. Purification and Characterization of
Biofilm-Associated EPS Exopolysaccharides
from ESKAPE Organisms and Other Pathogens.
PLoS One 2013; 8(6):e67950.

Correspondence to:
Narayan Dutt Pant

Medical Microbiologist

Department of Microbiology

Grande International Hospital, Dhapasi
Kathmandu, Nepal

Email: ndpant1987@gmail.com

ISSN: 2091-2358 (Online); 2091-2242 (Print)


https://www.ncbi.nlm.nih.gov/pubmed/?term=Neupane%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26885364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pant%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=26885364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Khatiwada%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26885364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaudhary%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26885364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaudhary%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26885364
https://www.ncbi.nlm.nih.gov/pubmed/?term=Banjara%20MR%5BAuthor%5D&cauthor=true&cauthor_uid=26885364
https://www.ncbi.nlm.nih.gov/pubmed/26885364
https://www.ncbi.nlm.nih.gov/pubmed/26885364
mailto:ndpant1987@gmail.com

