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Abstract

Sepsis is one of the most common causes of death
worldwide both in hospitalized and non hospitalized
patients. Vitek 2 is an automated system used for
identification of bacterial isolates. These automated
systems in bacteriology are very important for rapid
and accurate detection of bacterias for effective
diagnosis and treatment. Vitek 2 identified 18 genera
of bacterias, 40 up to species level and 4 up to
subspecies level. A total of 299 blood culture were
tested, most common organism were gram negative
bacteria (fermenters) followed by nonfermenters,
gram-positive cocci and some of the bacterias which
were isolated were uncommon and not detected by
routine culture techniques. This retrospective study
was carried out in order to study the incidence of
bacterias isolated from blood cultures by Vitek 2.
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Introduction

Sepsis is a life threatening condition that arises
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when the body response to infection causes injury to
its own tissues and organs [1]. Common signs and
symptoms include fever, increased breathing rate and
confusion [2]. There may also be symptoms related to
specific infection such as cough, pneumonia etc.
Severe sepsis is sepsis associated with poor organ
function. Sepsis is caused by an immune response
triggered by infection [3, 4].

Blood cultures are very necessary for diagnosis of
sepsis and for prompt administration of antibiotics.
Patients with positive blood cultures are 10 times more
likely to die during hospitalization than those with
negative blood cultures [5]. In the past microbiology
laboratories rely on conventional blood culture
procedures for identification of bacterias and
antimicrobial susceptibility, but accuracy of these
customary procedures was far inferior to automated
detection systems which can distinguish even up to
subspecies level.

This automated system (Vitek 2) automatically
performs all steps required for identification and
antimicrobial susceptibility testing after primary
inoculums have been prepared and standardized [6].
Vitek 2 system allows kinetic analysis by reading each
test every 20 minutes. The optical system combines
multichannel flourimeter and photometer readings
to record fluorescence,turbidity and calorimetric
signals [7]. Use of this automated technique allows
quicker, faster and accurate detection of bacterias.

Results

A total of 299 positive blood culture specimens were
tested and identified by Vitek 2 system. Of these
positive specimens 20 genera, 39 species were also
registered. In our study we have also seen uncommon
bacterias which are often difficult to detect by
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conventional culture. These were nonfermenting
gram-negative bacterias like alcaligenes faecalis,
sphingomonas paucimobilis, methylobacterium spp,
chyrsobacterium indologenes, burkholderia cepacia
and gram positive cocci like Leuconostoc
mesenteroides and aerococcus viridians.
(Table1and 2).

Materials and Methods

This study was retrospectively conducted at tertiary
care hospital in northern India. During the study
received blood culture bottles were loaded into the
automated system BacT/ALERT3D(biomerieux),

Table 1: Profile of gram negative bacterias on vitek 2 system in cases of sepsis

Gram Negative Bacteria

Subtype

No. of Bacteria

Enterobacteriacae
E.coli
Klebsiella pneumonia ssp pneumonia
Klebsiella sp
Enterobacter cloacae complex
Enterobacter cloacae ssp dissolvens
E.hartmanii
Citrobacter freundi
Proteus mirablis
Proteus vulgaris
Salmonella enteric ssp enteric
Salmonella serotype typhi
Salmonella ser paratyphi
Serratia marcescens
Morganella morganii ssp morgani
Oxidase positive fermenter-Alcaligenes faecalis
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Gram Negative Bacteria

Subtype

Non Fermenters

No. of Bacteria

Psedomonas aeruginosa
Psedomonas fluorescens
Psedomonas putida
Pseudomonas stutzeri
Burkholderia cepacia
Sphingomonas paucimobilis
Alcaligenes fecalis
Acinetobacter baumanii
Acinetobacter baumanii complex
Acinetobacter iwoffii
Acinetobacter haemolyticus
Acinetobacter junii
Methylobacterium spp
Chryseobacterium indologenes
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Table 2: Profile of gram positive bacterias on Vitek 2 system in cases of sepsis.

Gram Positive COCCI

No. of bacteria

Staphylococcus aureus
Staphylococcus lugdunensis
Aerococcus viridians
Staphylococcus sciuri
Staphylococcus epidermidis
Staphylococcus haemolyticus
Staph hominis ssp hominis
Micrococcus luteus
Streptococcus pyogenes
Strep mutans
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positive blood culture bottles were subcultured on
three types of media: blood agar, macconkey and
chocolate agar. Blood agar and macconkey plates
were incubated at 37°C under aerobic conditions while
chocolate agar incubated under microaerophilic
condition by using anaerobic jar with gaspak at37°C.
The plates were examined for growth after 24-48 hours
of incubation and the result of bacterial identification
was recorded. The identification with vitek 2 includes
ID-GN card for gram negative bacilli and ID-GP card
for gram positive bacteria.

Discussion

Sepsis is a global health problem that carries a high
risk of death. UNICEF announced that more than
40% of under five deaths occur in neonatal period
resulting in 3.1 million newborn deaths each year
due to sepsis [8].

The type of organism causing severe sepsis is an
important determinant of outcome [9]. An
epidemiological study on sepsis done in USA proved
that bacteria are the most common causative
microorganisms in sepsis [10]. Rapid and reliable
identification of these organisms is essential for
accurate diagnosis and prompt effective treatment of
these infections [11,12]. Traditional methods of
bacterial identification which rely on phenotypic
identification (differential staining, culturing on
specific media and some biochemical methods) is not
sufficient to reach the final identification of some
uncommon genera and most of species because some
strains require more specific culture media and
biochemical tests not routinely available in all
laboratories. Use of vitek 2 helped in detection of some
uncommon bacterias whose identification is crucial
in patient care. This automated system (Vitek 2) can
be operated even by lab technician and the main work
of microbiologist is to explain the significance of
reported bacteria to the concerned physician or
pediatrician. Many peer reviewed publications
demonstrated that automated vitek 2 technology and
vitek 2 ID cards provide reliable and accurate results
for clinically important gram positive cocci and gram
negative bacilli [13-15].

In this study vitek 2 identified 21 generas and 39
species. In this study vitek 2 shows advantage of
detection of some uncommon bacterias which
included Burkhoderia cepacia,Alcaligenes fecalis,
chrysobacterium indologenes, Methylobacterium
species, sphingomonas paucimobilis,Aerococcus
viridians, which have never been diagnosed in our
centre by conventional methods. It has been

mentioned that all known pathogenic and non
pathogenic (opportunistic) species have been isolated
from blood in particular cases [16]. Improper use of
antibiotics has led to emergence of opportunistic
bacterias, which are threat in immunocompromised
population. Vitek 2 also led to identification of
coagulase negative staphylococci (CONS) which are
again difficult to detect in conventional laboratory
because of lack of all biochemicals required. These
coagulase negative staphylococci play a role in
nososcomial blood stream infections [17,18].
Coagulase negative staphylococci which were once
considered commensals organisms of human skin
and mucous membranes are now opportunistic
pathogens in ICU [19,20].

In our study more gram negative organisms were
isolated than gram positive in blood cultures, similar
findings were shown in studies conducted in Iran
and Saudi Arabia [21]. In our study CONS, E.coli,
Klebsiella pneumonia, pseudomonas spp,
Acinetobacter spp to bacter spp were most commonly
isolated in blood stream infections. More or less
similar observations have been made in cases of
bacteremia in different countries [22].
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