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ABSTRACT

Background: Acinetobacter, aknown nosocomial pathogen has raised concern due to its multi drug resistant( MDR) nature. Though its resistance
is attributed to various factors, its ability to produce biofilm is said to be the important one. Hence, an attempt is made here to detect biofilm
production and its association with multi drug resistance among the clinical isolates of Acinetobacter. Materials And Method: A total of 100
Acinetobacter species isolated in the Clinical samples received at our laboratory during Jan-Dec 2015 was subjected for the study. Antimicrobial
susceptibility testing was performed as per CLSI guidelines. Biofilm production was detected by tube method and microtitre plate method. Result:
69(69%) out of total 100 Acinetobacter species were A.baumannii, the most important pathogen of the genus. 87(87%) isolates showed multi-drug
resistance. 42(42%) isolates showed biofilm production by tube method and 69(69%) showed positive result with microtitre plate method. And it
was found that all biofilm producers were multi drug resistant. Conclusion: The study gives a clear picture of extremely significant association
between biofilm production and multi drug resistance among Acinetobacter species. Hence, measures targeted towards reduction of biofilm
formation by the organism are a welcome move to control raising cases of multi drug resistant Acinefobacter infections.
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INTRODUCTION

Acinetobacter are known cause of nosocomial infections mainly
associated with surgeries and usage of artificial devices. Adhesion of
bacteria to host cell facilitate colonization followed by infection.
Productli?n of biofilm is considered as one of the important pathogenic
feature."

Various mechanisms are described which attribute to antibiotic
resistance observed in strains which produce biofilm. These include:
altered/reduced antibiotic penetration, variation in rate of growth of
the bacteria, “ability to increase mutation rate, an increased expression
of efflux pump. ‘Formation of this biofilm, which is a complex
aggregation of microorganisms, wherein the cells are embedded in a
self-produced matrix of extracellular polymeric substance (EPS) is
linked with MDR among the organism.

Hence an attempt is made to study the association of biofilm
production with multi drug resistance so as to stress on the importance
ofusing biofilm inhibition strategies wherever necessary.

Figure 2: Detection of biofilm formation by Acinetobacter isolates by

MATERIALSAND METHODS

All clinical samples received in our laboratory were included in this
cross-sectional study. Ethical committee approval from the institution
was taken.

100 Acinetobacter species isolated and speciated by conventional
methods were included for the study. “*” AST was done by disc
diffusion method as per CLSI guidelines.*

DETECTION OF BIOFILM FORMATION:

Biofilm production was estimated qualitatively for all isolates of
Acinetobacter by tube method and microtitre plate method as
9,10,11

described by Cristensen et al.

Figure 1: Tube Method For Biofilm Detection, Showing Positive And
Negative Results

microtitre plate method

RESULTS

Out of 100 Acinetobacter species isolated, different species isolated
were A.baumannii (69), A. Iwoffii (17), A.calcoaceticus (08), A.
haemolyticus(05) and A.junii (01).

Sensitivity pattern of the isolates to different antibiotics is as follows:
Ampicillin/Sulbactam(17%), Ceftazidime(15%),
Ciprofloxacin(30%), Imipenem(60%), Meropenem(67%),
Gentamicin(17%), Amikacin(58%), Piperacillin-Tazobactam(11%),
Cefipime(11%), Cefotaxime(18%), Ceftriaxone(12%), Co-
trimoxazole(21%).

Out of 100 Acinetobacter isolates, 42(42%) isolates showed biofilm
production by tube method and 69(69%) showed positive result with
microtitre plate method. All isolates that showed positive result with
microtitre plate method were considered as biofilm producers.

Resisitance to Ampicillin/Sulbactam  (100% v/s 45.2%), Ceftazidime
(100% v/s 51.6%) Ciprofloxacin (84.1% v/s 38.7%), Imipenem
(46.4%v/525.8%) Meropenem (40.6% v/s 16.1%) ,Gentamicin (89.9% v/s
67.7%), Amikacin (52.2% v/s 19.4%), Piperacillin-Tazobactam (100% v/s
64.5%), Cefipime (100% v/s 64.5%), Cefotaxime(100% v/s 38.7%)
Ceftriaxone (100% v/s 61.3%),Cotrimoxazole (92.8% v/s 48.4%) were
higher among biofilm producers compared to non producers.
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Chart 1: Resistance pattern of biofilm producing and non-producing
Acinetobacter species

Isolates resistant to atleast three classes of antimicrobial agents were
considered as Multidrug resistant (MDR). Association between
biofilm production and MDR is depicted in chart 2.
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Chart 2 : Multi-drug resistance (MDR) among biofilm producing and
non-producing Acinetobacter species

All biofilm producing isolates were multi-drug resistant (p<0.0001).
Therefore, the association between biofilm production and multi-drug
resistance among the Acinetobacter isolates is extremely statistically
significant.

DISCUSSION

In the present study, out 100 Acinetobacter species were isolated, 59
were from blood, 31 were from pus samples and 10 were from urine
samples. The majority of blood samples were from ICU, where out of
59 blood samples, 33(55.9%) were from NICU, 12(20.3%) were from
PICU and 4(6.8%) from MICU. Thus, ICU samples accounted for
83.1% (49) of the blood samples and 49% (49) of the total samples.

Like many other studies on biofilm detection in bacteria, our study also
showed better results with microtitre plate method as compared to tube
method for biofilm detection.™"

In the present study, biofilm production among Acinetobacter species
was detected in 69% of the isolates. This is in line with the results of
most of the studies Rodriguez Bano J et al”*, Nahar A et al*, Marti S et
al'’, Tripathi CP et al''who have established 63%,75%,63% and 62 %
biofilm producers respectively.

In our study, 100% resistance was observed among the biofilm
producers to B-lactam-f-lactamase inhibitor combination and to
cephalosporins. A similar finding of 100% resistance to these two
groups of antibiotics was observed in studies of Nahar A et al” and
Kinikar Aetal’.

Highest sensitivity was noted with Carbapenems(60%-67%) followed
by Aminoglycosides (58%).This pattern of resistance is not in line with
study by Dheepa et al”’, Nahar A et al”*, Gurung J et al *where all have
reported more than 50% resistance to carbapenems and
aminoglycosides.

However the same pattern of resistance was noted with study by Tripathi
etal "and Rodriguez-Bano J et al"* where both the studies have reported
maximum sensitivity to carbapenems followed by aminoglycosides.

Correlation between biofilm production and multidrug resistance in
Acinetobacter species in various studies is as depicted in table 1.

Table 1: Biofilm Production And Its Association With Multi-drug
Resistance Among Acinetobacter Isolates In Various Studies

SI no. | Author Year of | Biofilm producing Acinetobacter
study |isolates showing MDR (%)

Rao et al” 2008 [100

Kinikar etal’ [2013  [100

Nahar etal® [2013 100

Gurung J et al'|2014 |73

S. Present study [2015 |[100

CONCLUSION

The study throws light on the current concern of biofilm production
among the clinical isolates of Acinetobacter and its significant
association with multi drug resistance. Attempts at implementation of
biofilm inhibition strategies like use of phage therapy( where phages
encoding biofilm degrading e enzymes are utilised), silver
nanoparticles impregnated medical devices, cathelicides and lytic
peptides, antimatrix agents, antiadhesin agents and chelating agents
which is infections the significant are spreading rapidly in a hospital
setting with the threat of emergence of resistance to the current
therapeutic options. As the organism can survive well in hospital
environment and acquire resistance at a faster rate, it becomes a very
important task to put in all control measures like: Standard
precautions, Environmental disinfection , Antimicrobial stewardship
Program, Regular training programs on infection control policies, to
be followed all the time to decrease spread of infection and emergence
of MDR strains.
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