Original Research Article

A Study on correlation between the drug resistance and biofilm production among
the GNB isolated from blood

Mohan Sundaram?, Dinesh Babu?, Karthikeyan Dhandapani®”

Assistant Professor, 3Tutor, Vinayaka Missions Medical College & Hospital, Puducherry, 2PG Student, Chettinad Hospital,
Kelambakkam

*Corresponding Author:
Email: karthikeyan49@yahoo.com

Abstract

Introduction: Now days many drug resistant bacteria has been isolated from bacteraemia cases. And these bacteria threaten the
patient’s life with associated biofilm production around the implants like Intravenous catheters, Venflons, etc.

Aim: to identify the prevalence of drug resistance among GNB (Gram Negative Bacteria) isolated from blood culture and to
check their ability to produce biofilm by invitro method.

Materials and Methods: A total of 365 blood samples were collected and processed from clinically diagnosed septicaemia
patients. These samples were processed to isolate the bacteria with ABST by using standard CLSI guidelines. Biofilm production
was identified by Tube method, Congo red agar method and Tissue culture plate method.

Result: Out of 365, 62 (17%) blood samples were isolated with gram negative bacilli. Out of 62 isolates, 17 (27.4%) were
identified as Escherichia coli, 13 (21%) were identified to be Acinetobacter spp, 12 (19.3%) were Pseudomonas spp, 08 (13%)
were Salmonella spp, 06 (9.6%) were isolated as Klebsiella spp. Citobacter spp and Enterobacter spp were isolated with 03
(4.8%) each. Among these 62 isolates, 28 (45.2%) were identified to be either ESBL or MDR isolates, 18 (29%) isolates
produces biofilm by all three methods. Among the biofilm producers, (55.55%) were found to be the drug resistance bacteria.
Conclusion: Result of this Blood culture reveals the increased rates of drug resistance bacteria which were due to improper use
of antibiotics. And the major drug resistant bacteria are associated to produce Biofilm which makes the treatment to be more

challenging.
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Introduction

Most of the lifesaving procedures may also
produce some complications by introducing pathogens
into the blood stream. As blood acts as enrichment for
those pathogens, they may grow rapidly and threaten
the host, this is due to lack of host’s immunity in
hospitalized patients. After 1950’s the rate of blood
stream infection caused by the members of
enterobacteriacea and other gram negative bacteria was
increased. Majority of the blood stream infections are
hospital acquired. The major genus of gram negative
bacilli causing this blood stream infection are E.coli,
Enterobacter, Klebsiella, Citrobacter, salmonella,
Acinetobacter, pseudomonas, etc.!. Early detection
and appropriate treatment is necessary in these cases.
Many isolate shows lower susceptiblity to common
drugs. Now days, ESBL (Extended Spectrum p-
Lactamases) and MBL (Metallo B-Lactamases) strains
have been isolated in large number. The emergence and
possible spread of carbapenem-resistant

Enterobacteriaceae isolates in the province would
represent an additional step in the wrong direction that
might be enhanced by misuse of carpabenems, as
observed a few years ago in some Asian countries®.
Some of these infections may be drug resistance by
producing “the biofilm”. Biofilm is nothing but an
aggregate of bacteria in and around the prosthetics by
producing an alginate substance®. These bacteria grow
inside this protective layer and constantly released into
blood stream. These bacteria can evade from the host
immune response and also from the antibiotic treatment
by masking themselves inside the biofilm.

Materials and Methods

A total of 365 blood samples were received in the
microbiology laboratory from various wards including
intensive care units of Vinayaka Missions Medical
College, Karaikal. These samples were processed and
analysed results were recorded and findings were noted.
Study Period: Mar-2013 to May-2014
Sample: 5ml and 2ml of intravenous blood sample
were collected aseptically from adult and paediatric
cases respectively introduced into Biphasic Culture
medium.
Culture: Aseptically collected venous blood was
inoculated in Biphasic medium
(brain heart infusion broth with brain heart infusion
agar slant). In enteric fever suspected cases, the sample
was also inoculated in biphasic medium (macconkey
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broth with macconkey agar slant). Inoculated samples
were incubated for about 24 hrs at 37°C. These blood
culture bottles were inspected daily and the results were
noted. If no change occurs in the medium, it is noted as
negative and the bottles were tilted 90° then reverse it,
so that the broth will covers the entire slant, and is then
reincubated. This process is continued for 7 days to
give the negative report. Positive result was noted by
the presence of turbidity and gas production and
sometimes by the haemolysis. By the next day, the
colonies produced on the slant also indicate the positive
result. Broth from the positive blood culture bottles
were processed with standard methods. And the
organisms were isolated as pure culture and they are
identified by the colony morphology and standard
biochemical tests®. Their antibiotic sensitivity patterns
were noted by disk diffusion method according to CLSI
guidelines and drug resistance strains  were
identified®,

Detection of Boi-film Production

Isolates from the blood culture were processed by three
different methods to detect the biolfilm producing
ability.

.

1. Tube method
2. Congo red agar method
3. Tissue culture plate method

These are the three different methods followed by

Christensen et al®. These three methods are

standardised by using Staphylococcus aureus (ATCC

35984) as a known biofilm producer and

Staphylococcus epidermidis (ATTC 12228) as a known

non biofilm producer.

1. Tube Method: Round bottom test tube with TSB
glu (Trypticase soy broth with 1% glucose) was
inoculated with loopful of colonies from plates of
primary isolates and incubated at 37°C for 24 hrs.
Then the broth from the tubes were discarded and
washed with PBS (phosphate buffer saline of pH
7.3) and kept for dying. With 0.1% Crystal violet,
tubes were stained and washed with distilled water
and dried by keeping it in inverted position. Then
the tubes were observed for violet colour stained
layer at the wall and bottom, which indicates the
biofilm production positive.

RE

c!

Fig. 1: Tube method showing, A — No visible violet colour indicates non Biofilm producing isolate
B & C - Wall and bottom of tubes showing visible violet colour indicates Biofilm producing isolates

2. Congo Red Agar Method: Congo red dye was prepared separately as concentrated aqueous solution and added
to other constituents of media, and was sterilized by autoclave. Congo Red Agar Plates were inoculated from
the primary isolates and incubated aerobically at 37°C for 24 to 48 hours. Formation of dry crystalline black
colonies indicates positive result for biofilm production. Pink colonies indicates the non-biofilm producers,
eventhough occasional darkening at the centers of colonies were produced. Intermediate result was recorded if
darkening of the colonies without dry crystalline consistency.
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FIG-2: CongoRed Agar Plate showing,

A- Pink colonies indicates Non Biofilm
producingisolate (pink colonies with
black centers are alsoindicates negative)

B - Crystalline Black colonies indicates
Biofilm producingisolate.

3. Tissue Culture Plate Method: Broth discarded from tube method was diluted by 1in100 with fresh medium.
0.2 ml aliquots of the diluted culture was transferred to Individual wells of sterile polystyrene, 96 well-flat
bottom tissue culture plates (Tarson Kolkata, India) and one rows were filled with fresh medium, which serves
as control to check sterility and non-specific binding of media. These plates were incubated at 37°C for about
18 hours and 24 hours. After incubation, broth from each well was removed by tapping the plates gently. Then
wells were washed with 0.2 mL of phosphate buffer saline (PBS pH 7.2) to remove free-floating ‘planktonic’
bacteria. Repeat washing procedure for about four times. Sodium acetate (2%) was added, to fix the Biofilms
formed by adherent ‘sessile’ organisms in the wells and crystal violet (0.1% wi/v) was added to each well for
staining the biofilm layer. All the wells were washed with deionised water and kept for drying. Biofilm formed
by the adherent cells were uniformly stained with crystal violet. Optical density (OD) of the wells were taken by
using micro ELISA auto reader (model: RT0140215RBK, Robonik) at wavelength of 570 nm (OD570 nm).
These OD value indicates the strength of biofilm layer and was compared with the negative control. OD
readings from sterile medium, fixative and dye were averaged and subtracted from all test values.

FIG-3: Tissue Culture Plate Shows,

A —well uniformly stained with

0D value 0,240 indicates
Biofilm production

B - colourless well with OD value
<0.120 indicates NonBiofilm
production

Result

Chart 1: Gram stains distribution of organism isolated from Blood Culture Method

RESULT OF BLOOD CULTURE
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GNB - Gram Negative Bacilli; GPC — Gram Positive Cocci

Chart 2: GNB isolates obtained from Blood Culture Method
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GNB PROFILE IN BLOOD CULTURE

Chart 3: Resistant isolates obtained from Blood Culture Method

DRUG RESISTANT ISOLATES FROM BLOOD CULTURE

75 W PERCENTAGE OF ISOLATES

Chart 4: Biofilm producing isolates by all three methods

BIOFILM PRODUCTION BY ALL THREE METHODS
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Discussion

According to Khanal, Sharma and Roy et al, the
positivity in blood culture have been reported as 44%,
33.9% and 16.4% respectively®”®._ In our study, the
positivity in blood culture is 32.3%. The major reason
for the variation in blood culture positivity is due to the
prior usage of broad spectrum antibiotic by patients as
self medication or by the counter sold medications,
before reaching the tertiary care hospitals. In this study,
among the total of 118 isolates the incidence of Gram
Positive organism including Candida spp was 47.5%
and the Gram negative bacilli was about 52.5%. The
profile of 62 Gram Negative Bacterial isolates are as
follows; 17(27.4%) isolates were Eschericia coli, which

Pseudomonas

Klebsiellasps
Sps

is the commonly available organism that can infects the
immunosuppressed patients followed by 13(21%)
isolates of Acinetobacter spp. Pseudomonas spp were
isolated with 12(19.3%) isolates, since this organism is
resistant to chemical disinfectants and can cause major
hospital acquired infections. About 8(13%) isolates
were Salmonella spp followed by 6 (9.6%) were
Klebsiella spp and 3(4.8%) isolates were obtained from
each of Citrobacter spp and Enterobacter spp. Similar
result was obtained by Usha Arora et al in 2007®,

On seeing the drug resistant nature of these
isolates, it is found that nearly half of the isolates were
found to be resistant to routine antibiotics. About 35.3%
of Eschericia coli, 33.3% of Citrobacter spp and 50%
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of Klebsiella spp were found to be ESBL producers and
also resistant to multiple drugs as said in previous study
by Sanghamithra Data et al®. Coming to non-
fermenters, it is found that, 53.8% of Acinetobacter spp
and 41.7% of Pseudomonas spp were found to be MBL
producers as well as multiple drug resistant isolates.
The major problem regarding the increased rate of drug
resistant is due to improper antibiotic policy and also
lack of awareness among public towards antibiotic
therapy. Stopping even some of the inappropriate and
unnecessary use of antibiotics in people and animals
would help greatly in slowing down the spread of
resistant bacteria®®. But in case of Enteric fever,
patients were undergone with routine antibiotic as well
as higher antibiotics without proper diagnosis. Hence,
the rate of drug resistance in Salmonella sps is quite
high recording about 75%.

In this study, the biofilm producing ability among
Gram Negative Bacilli are identified as follows; the
major organism is identified as Pseudomonas spp with
80% in resistant strains and 42.8% in sensitive strains.
The second major organism is Klebsiella spp with
66.7% of resistant and 33.3% sensitive strains. This is
followed by Eschericia coli with 33.33% of resistant
and 27.3% of sensitive strains and Acinetobacter spp
with 28.5% of resistant and 16.7% of sensitive isolates
were recorded to be the biofilm producers. On
concentrating this, it is clearly identified that the major
biofilm producers are capsulated organism and also
alginate producers. According to the study of Lee et al.,
there is a strong relation between biofilm formation and
B-lactamases production®. The second major problem
regarding the drug resistance is may be due to the
consequence of biofilm development. It is said that the
ability of Acinetobacter spp to transfer genes
horizontally might also enhance within these micro
communities facilitating the spread of antibiotic
resistance®. In our study, it’s to be noted that, most of
the biofilm producers are also resistant to routine
antibiotics and also to multiple drugs.

Conclusion

In these present days, it is a must to create
awareness among peoples about the importance of the
tertiary care hospitals in identifying the infection and
recommendation of appropriate antibiotic therapy. This
will reduces the rate of drug resistance among the
bacteria. The implants introduced in bacteremia patients
may helps the bacteria to produce biofilm around them.
This will makes the treatment much more worsen than
before. Hence, proper usage of implants should be
followed and care should be taken to prevent biofilm
production. And this is must to identify that, whether
resistant strains can produce biofilm or viceversa,
which may help us to handle the situation much better.

References

1.

10.

11.

12.

13.

14.

15.

16.

Usha Arora, Pushpa Devi et al. Bacterial Profile of Blood
Stream Infections and Antibiotic Resistance Pattern of
Isolates. JK Science; Vol. 9 No. 4, Oct—Dec 2007.
Sengita Rebdewala. Characterization of Bacterial
etiologic agents of biofilm formation in medical devices
in critical care setup. Hindawi Publishing corporation,
Critical care research and practice. Volume 2012. Article
1D 945805 6 pages. DOI: 10.11.2012.

Myer’s and Koshi’s manual of diagnostic procedures in
Medical Microbiology and immunology. Revised edition
2001, Chapter XII Page No: 71-92.

Christensen GD, Simpson WA, Younger JA, Baddour
LM, Barrett FF, Melton DM et al. Adherence of cogulase
negative Staphylococi to plastic tissue cultures: a
quantitative model for the adherence of staphylococci to
medical devices. Journal of Clinical
Microbiology, 1985;22:996-1006.

Lee HW, Koh YM, Kim J, Lee JC, Lee YC, Seol SY et
al. Capacity of multidrug-resistant clinical isolates of
Acinetobacter baumannii to form biofilm and adhere to
epithelial cell surfaces. Clinical Microbial Infection,
2008;14:49-54.

Khanal B, Harish BN, Sethuraman KR, Srinivasan S.
Infective endocarditis: Report of prospective study in an
Indian hospital. Trop Doct,2002;32:83-85.

Sharma M, Goel N, Chaudhary U Aggarwal R, Arora
DR. Bacteraemia in children. Indian Journal of Paediatric,
2002;69:1029- 32.

Roy I, Jain A, Kumar M, Agarwal SK: Bacteriology of
Neonatal Septicaemia in a Tertiary Care Hospital of
Northern India. Indian Journal of Medical Microbiology,
2002;20:156-59.

Poirel L, Revathi G, Bernabeu S, et al. Detection of
NDM-1-producing Klebsiella pneumoniae in Kenya.
Antimicrobial Agents Chemotherapy, 2011;55(2):934-
936. [http://dx.doi.org/10.1128/AAC.01247-10].

L M Irenge, L Kabegom, F B Kinunu et al. Antimicrobial
resistance of bacteria isolated from patients with
bloodstream infections at a tertiary care hospital in the
Democratic Republic of the Congo. South African
medical journal, September 2015, Vol. 105, No. 9 pp
752-755.

Sanghamitra Datta, Chand Wattal, Neeraj Goel net al. A
ten year analysis of multi-drug resistant blood stream
infections caused by Escherichia coli & Klebsiella
pneumoniae in a tertiary care hospital. Indian Journal of
Medical Research, 135, June 2012, pp 907-912.

CDC Office of Infectious Diseases. ANTIBIOTIC
RESISTANCE THREATS in the United States, 2013.
Page No:31.

Blomberg B, Jureen R, Manji KP et al. High rate of fatal
cases of pediatric septicemia caused by Gram-negative
bacteria with extended-spectrum beta-lactamases in Dar
es Salaam, Tanzania.Journal of Clinical
Microbiology,2005;43(2):745-749.
http://dx.doi.org/10.1128/JCM.43.2.745-749.2005]

Van Herp M, Parque V, Rackley E et al. Mortality,
violence and lack of access to healthcare in the
Democratic Republic of Congo. Disasters
2003(2);27:141-153.  [http://dx.doi.org/10.1111/1467-
7717.00225].

Clinical and Laboratory Standards Institute (CLSI), 2009
7. Performance standards for antimicrobial susceptibility
testing, 19th Information Supplement (M2100-S19).
Wayne, PA: CLSI; 2009.

Moyo S, Aboud S, Kasubi M et al. Bacteria isolated from
bloodstream infections at a tertiary hospital in Dar es

Indian J Microbiol Res 2016,;3(2):197-202

201


http://dx.doi.org/10.1128/JCM.43.2.745-749.2005

Mohan Sundaram et al. A Study on correlation between the drug resistance and biofilm production....

Salaam, Tanzania — antimicrobial resistance of isolates.
South African Medical Journal, 2010(12);100:835-838.

17. Reddy EA, Shaw AV, Crump JA. Community-acquired
bloodstream infections in Africa: A systematic review
and meta-analysis. Lancet Infectious Diseases
2010;10(6):417-432.  [http://dx.doi.org/10.1016/S1473-
3099(10)70072-4]

How to cite this article: Sundaram M, Babu D, Dhandapani K.
A study on correlation between the drug resistance and
biofilm production among the GNB isolated from blood.
Indian J Microbiol Res 2016;3(2):197-202.

Indian J Microbiol Res 2016;3(2):197-202 202



