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Abstract

Introduction: Methicillin-resistant Staphylococcus aureus(tMRSA) is one of the most important nosocomial pathogens and has
emerged as a serious threat to public health worldwide.Biofilms have an enormous impact on healthcare. Antimicrobial resistance
is an innate feature of bacterial biofilms and Biofilm formation is higher in MRSA.The present study was undertaken with the
aim to find the prevalenceof biofilmé& their antimicrobial resistantpattern of MRSA strains

Materials & Methods: Total of 231 MRSAisolated from clinical samples were identified by standard microbiological
techniques& the isolates were further tested for biofilm formation & Antibiotic susceptibility testing.

Results: Of 231 MRSA, biofilm formationwas observed in 182(78.78%).Strong biofilm formationin 121 isolates(52.38%)weak
biofilm formationin 61(26.40%), biofilm non-producer in 49(21.21%).Highest prevalence of biofilm formation was noted in
miscellaneous(86.11%),followed byurine(81.81%), sputum(81.25%), pus(80.82%),blood(64.28%).Prevalence of MRSA in
females was higher(57.2%) as compared to males(42.8%).

Conclusion: The threat of MRSA infections results from not only the occurrence of multidrug resistance but also the emergence

of bacteria that form strong biofilms. Strains of MRSA should be routinely screened for biofilm formation.
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Introduction:

Methicillin -resistant staphylococcus aureus (MRSA)
is associated with serious infections. Having the
ability of biofilm-formation decrease their suscep-
tibility to antibiotics. Staphylococcus aureus is
known to form biofilms on different surfaces. "'The
chronic infections caused by S. aureus, persist and
increase the rate of morbidity and mortality in human
population due to the development of biofilm. !
Biofilms have an enormous impact on healthcare, and
are estimated to be associated with 65% of
nosocomial infections ¥ Biofilms are the population
of bacteria growing on the biotic and abiotic surfaces

and embed themselves in a self-produced extrac-

ellular matrix of exopolysaccharide (EPS), proteins
and some micro molecules such as DNA. %!

The formation of biofilm is an example of phenotypic
change. Formation of a biofilm is the hallmark char-
acteristic of S. aureus infection which consists of
multiple layers of bacteria encased within an exopo-
lysaccharideglycocalyx. Presence of glycocalyx
prote-cts the enclosed bacteria from host defences
and impedes delivery of antibiotics. “Infact biofilms
can resist antibiotic concentration 10-10,000 folds
higher than those required to inhibit the growth of
free floating bacteria. ' Biofilm formation in S.
aureus is regulated by expression of Polysaccharide
Intracellular Adhesion (PIA) which mediates cell to

cell adhesion and is the gene product of ica ABDC '®!

37

www.ijbamr.com P ISSN: 2250-284X E ISSN :2250-2858



Indian Journal of Basic and Applied Medical Research; December 2013: Issue-1, Vol.-3, P. 37-44

Adaptation to surface attached growth within a
biofilm is accompanied by significant changes in
gene and protein expression, as well as metabolic

[7,8]

activity. which confers resistance to antimicrobial

therapy " and host mechanisms of clearance ™"
MRSA infections are life-threatening due to
emergence of multidrug resistance strains and also
occurrence of isolates that are able to form strong
biofilms. “YEarly identification and adopting
efficient control protocol against biofilm forming
MRSA can be one of the essential steps towards the
prevention of the most serious nosocomial infections.
The present study was planned to find the prevalence
of biofilm formation in various specimen and to
know the antimicrobial resistantpattern of MRSA
strains.

Materials & Methods:

The study was carried out in the department of
MIMER Medical
TalegaonDabhade, Pune from the period of July 2012

to August 2013. Methicillin

Microbiology, College,
resistant
Staphylococcusaureus isolated from various clinical
specimens like Pus, Blood, indwelling urinary
catheter, Urine, sputum, sterile fluids were identified
by standard microbiological techniques.All MRSA
isolates were included & Repeat Isolates were
excluded.

Identification of MRSA isolates byCefoxitin disc
(30ug) using disk diffusion method according to
Clinical

and Laboratory Standards Institute

guidelines. !

The Isolates were further tested for Antibiotic
susceptibility testing by Kirby-Bauer disc diffusion
method on Mueller Hinton agar as per CLSI

Approved Standard M100-S17)."*! The antibiotics

tested were Amikacin (Ak) 30ug ,Ciprofloxacin
(CIP)5ng, Gentamicin (G)30ug, Calithromycin
(CLR)15 ng, Cefotaxime(CF) 30pg, Sparfloxacin
(SF)5ug, Cefuroxime(CR)30ug,
Cefoperazone(CFP)30ug, Ampiclox(ACX) pg,
Azithromycin(AZ) ng,Cefadroxil (CD) png,
Roxythromycin(RX) pg,Vancomycin (VA)
pg.Antibiotic disc was obtained from Hi-media
Laboratories Pvt. Ltd, Mumbai, India.

The MRSA isolates were tested for biofilm
formation by Tube Method (TM): A qualitative
assessment of bifilm formation was determined as
described by Christensen et al.™*'TSBglu (10mL)
were inoculated with the loopful of microorganism
from overnight culture plates and incubated for 24
hours at 37°C. The tubes were decanted and washed
with 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 than dried in inverted position
and observed for biofilm formation. Assays were
performed in triplicate at three different times. The
data obtained was recorded and analysed by using
appropriate statistical methods.

A special rule has been applied in defining
antimicrobial resistance in S. aureus. Once a
S.aureusisolate is characterized as an MRSA it is
instantly classified as an MDR, because resistance
to oxacillin or cefoxitin infers non-susceptibility to
all categories of B-lactam 8 antimicrobials listed in
this document (i.e. all categories of penicillins,
cephalosporins, [ lactamase inhibitors and
carbapenems currently approved up until July 22,

2010). Table d ¥

38

www.ijbamr.com P ISSN: 2250-284X E ISSN :2250-2858



Indian Journal of Basic and Applied Medical Research; December 2013: Issue-1, Vol.-3, P. 37-44

Results:

Of 231 MRSA, biofilm formation was observed in 182 (78.78%). Strong biofilm formation in 121 isolates (52.38%)
weak biofilm formation in 61(26.40%) & negative for biofilm formation in 49(21.21%).(Fig 1)

Table No 1: Specimen -wise distribution of biofilm formation

SPECIMEN Negative
Samples isolates Biofilm Biofilm Biofilm
forming formation formation formation
Biofilm
Blood 42 27 15 12 15
(64.28%) (35.71%) (28.57%) (35.71%)
Urine 55 45 30 15 10
(81.81%) (54.54%) (27.27%) (18.18 %)
Pus 73 59 39 20 14
(80.82%) (53.42 %) (27.39%) (19.17 %)
Stool 9 7 3 4 2
(77.77%) (33.33 %) (44.44%) (22.22 %)
Sputum 16 13 10 3 3
(81.25%) (62.50 %) (18.75%) (18.75%)
Misc 36 31 24 7 5
(86.11%) (66.67 %) (19.44%) (13.89 %)
Total 231 182 121 61 49
(78.78%) (52.38 %) (26.40%) (21.21 %)

Table No 2: Biofilm formation& antibiotic resistant pattern of the isolates

Strong % Weak % Negative %

Vancomycin(VA) 38.01 11.47 10.20
Ampiclox (ACX) 94.21 70.49 46.93
Cefuroxime (CR) 93.38 59.01 46.93
Amikacin (AN) 63.63 47.54 20.4

Calithromycin (CLR) 84.29 54.09 48.97
Ciprofloxacin (CIP) 90.08 70.49 46.93
Cefotaxime (CF) 93.38 62.29 34.69
Sparfloxacin (SF) 97.52 80.32 61.22
Cefoperazone (CFP) 90.08 57.37 20.4

Azithromycin (AZ) 87.6 60.65 40.81
Cefadroxil (CD) 96.69 77.04 55.1

Roxythromycin (RX) 95.04 63.93 22.1

Gentamicin (G) 90.9 67.21 46.93
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ANTIBIOTIC RESISTANCE IN STRONG
BIOFILM PRODUCER
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Discussion:

The hallmark of biofilm-related infections is the
dramatic resistance to antimicrobials and to host
defenses. Patients with chronic infectious diseases,
such as otitis media and osteomyelitis, experience
cycles of acute exacerbation and remission. Many
chronic infections result in treatment failure,
suppression of infection followed by reoccurrence, or
the inability to culture micro-organisms despite
obvious clinical symptoms. "*nfectious processes in
which biofilms have been implicated include
common problems such as urinary tract infections,
catheter infections, middle ear infections, formation
of dental plaque, gingivitis, coating contact lenses
and less common but more lethal processes such as
infective endocarditis, cystic fibrosis and infections
of permanent indwelling devices such as joint
prosthesis and heart valves. 1617

MRSA infections range from those of the skin and
surgical sites, to infections relating to catheters and
prosthetic implants, to pneumonia "®In India, the
significance of MRSA had been recognized relatively
late and epidemic strains of these MRSA are usually
resistant to several antibiotics. During the past 15
years, the appearance and world-wide spread of many

such clones have caused major therapeutic problems

in many hospitals. ™' A considerable increase in the
prevalence of MRSA has been observed globally
during the last decade. *"!

Antimicrobial resistance is an innate feature of
bacterial biofilms that, in addition to the increasing
rates of reported antimicrobial resistance amongst
clinical strains, may further complicate patient
treatment ?YOf 231 MRSA, biofilm formation was
observed in 182 (78.78%). Strong biofilm formation
in 121 isolates (52.38%) weak biofilm formation in
61(26.40%) & negative biofilm formation in
49(21.21%). S Singh reported 85.72% (36/42) of the
isolates were found to be high biofilm formers.
(22lEatima Khan etal in their studyobservedbiofilm
formation by tissue culture plate method in 64.89%
and by tube method in 63.74% & 47.79% by Congo
red Agar method (CRA) method. (23]

However other studies have reported a slightly less
number of biofilm productions by staphylococcal
species. (Mathuret al 2006; Boseet al 2009). 124, 251
Sasirekha B reported 61.90% of MRSA isolates have
the potential to make biofilm and in their study
biofilm producing MRSA showed high resistance to
almost all the groups of antibiotics compared to the

biofilm non- producer. !
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Highest prevalence of biofilm formation was noted in
miscellaneous (86.11%), urine (81.81%), sputum
(81.25%), pus (80.82%). Lower prevalence of
(64.28%) biofilm formation from MRSA isolates
from blood (Table 1)

Prevalence of MRSA in females were higher (57.2%)
as compared to males (42.8%)

Fatima Khan etal in their studyfound that biofilm
producing strains were more resistant when comp-
ared to the biofilm non producers .All the strong
biofilm producer thirtyeight were found to be
methicllin resistant. Out of the remaining 47 MRSA
strains 40 were moderate biofilm producers and just 7
(8.23%) strains did not produced any biofilm.
Amongst the 177 MSSA strains 92 strains (51.98%)
were found to be moderate biofilm producers and
none was strong producer of biofilm. **!

Many studies have shown that biofilm formation is
higher in MDR strains % 226!

In our study the antibiotic resistance pattern in strong
biofilm forming MRSA isolates when compared to
biofilm non producers was for Amikacin 63.63/ 20.4,
Ampiclox 94.21/ 46.93, Azithromycin 87.6/ 40.81,
Ciprofloxacin 90.08/46.93, vancomycin 38.01/10.20 .
Fatima Khan etal observed for Amikacin
73.53/55.43%, Ciprofloxacin 83.53/76.09%, clinda-
mycin 87.79/78.26%, cotrimoxazole 93.60/79.35%,
erythromycin 65.29/53.26%,
48.23/40.22%, gentamycin 70.00/67.39%, levofl-
oxacin  12.35/6.42%, ofloxacin  24.71/21.74%,
sparfloxacin 43.53/33.69%. However they found all

gatifloxacin

the strains were sensitive to Linezolid and
vancomycin. ' Whereas in our study we observed
Vancomycin resistant of 38.01/10.20 similar were the
finding of S Singh, who reported vancomycin
resistant 54.7% (23/42) Sasirekha B et al reported

vancomycin resistance of 7.14% 2% 61

S Singh et al found the Pearson's correlation between
biofilm formation and antibiotic resistance was found
for S. aureus isolates of 0.6. **Jeong-Ok cha in their
studies reported 51.2 % strains formed biofilms and
demonstrated that strong biofilms producing may
cause problems in hospital setting and daptomycin,
gentamicin, and tigecycline may be choice therap-
eutics against biofilm-mediated S. aureus infections.
27 Fatima Khan etal in their study found
Ciprofloxacin was effective against biofilm
producers. ! Keli et al reported Vancomycin was
not able to inhibit adherent cells or eradicate mature
biofilms at the same concentration necessary for
killing planktonic cells. ?®! Rifampicin has putative
antibiofilm  properties, ability to  penetrate
staphylococcal biofilm. ' The age of the biofilm
also affects its susceptibility to antibiotics. Older (10-
day-old) biofilms are significantly more resistant than
2-day-old biofilms.This emphasizes the need for
prompt diagnosis and treatment. "

Conclusion:

Methicillin resistance in S. aureusrestricts therapeutic
options for clinical isolates and the incidence of
MRSA is escalating in India.The threat of MRSA
infections results from not only the occurrence of
multidrug resistance but also the emergence of
bacteria that form strong biofilms. (Biofilm—forming
capacity increases the resistance to common use
antibiotics). Isolating biofilm-formation MRSA is an
alarming for public health.Treatment of MRSA is one
of the most challenging task for the clinicians and the
microbiologists. With the emergence of Vancomycin
resistance in role of antimicrobials is becoming
limited. Strains of MRSA should be routinely

screened for biofilm formation.
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