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Staphylococcus aureus is present in the anterior nares of about 20-30% human
population. It also resides in the skin, pharynx, acne secretions, and urinary tract
also. It can cause a wide spectrum of diseases from fulminant septicemia to
localized infections. All the blood culture samples received in the Department of
Microbiology for culture by Bactec Bdfx from July 2015 to June2016 were
included in the study. The blood culture was observed in the BactecBdfx system
for at least 5 days before they are reported as sterile. Among the total 1275
cultures which were positive for bacteria, 344(26.98%) were of Gram-positive
bacteria. Among the total of 344 culture isolates positive for Gram-positive
bacteria, Staphylococcus aureus was isolated in 184(53.49%) cultures, Among the
total 184 cultures, maximum staphylococcal isolates were found in the age group
of 19-45 years (26.63%) followed by 0-1 year (24.46%). All the Staphylococcus
aureus isolates showed 100% sensitivity to Vancomycin and Linezolid. 90.0%
isolates were sensitive to Aztreonam, Ampicillin Sulbactam(86.67%), Amikacin
(83.33%), Tobramycin (83.33%), co-trimoxazole(78.80%) and gentamycin
(76.08%). S.aureus showed high-level resistance to Penicillin (66.30%),
Erythromycin (38.58%), Clindamycin (38.04%), and Ciprofloxacin (30.98%).
Staphylococcus aureus was the commonest organism among GPC isolates.
S.aureus was the most common isolated organism in the adults and infant group.
Staphylococcus aureus was maximum sensitive to Vancomycin and Linezolid
while maximum resistant to penicillin.

Introduction
Blood cultures are the most valuable tool used
for the diagnosis of bloodstream infections
(BSI) and are considered to be the Gold
standard for their diagnosis. Hence, the

present study is designed to determine the
incidence of Staphylococcal positivity and
sensitivity in invasive bloodstream infections
using automated Bactec systems. The accurate
identification of blood isolates and their
prompt treatment as per sensitivity report and
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identification of the route of invasion so that
appropriate measures initiated well in time are
key to the exact management of BSI.1

Materials and Methods

Blood cultures, used for the detection of
presumptive viable pathogens, have the
advantage of allowing the evaluation of their
antimicrobial susceptibility feature; which is
not rivaled by any other diagnostic tool
available to date.

Prospective observational study

This is quite important, as some studies have
shown that inappropriate empirical therapy is
an independent risk factor for treatment failure
for severely ill patients with serious lifethreatening infections.

Study Period

In the most serious cases of sepsis and septic
shock the risk of mortality increases by the
hour if appropriate antimicrobial therapy is not
initiated well in time.1,2,3

All the blood culture samples received in the
department of microbiology for blood culture
by BactecBdfx system.

Study Design

Study Setting
Department of Microbiology, Indira Gandhi
Medical College And Hospital, Shimla

one year from July 2015 to June2016
Inclusion criteria

Patients willing for study.
Indira Gandhi Medical College(IGMC)
Shimla is a Tertiary care hospital and patients
with above mentioned clinical conditions are
treated
both
in
the
outpatient
department(OPD)and inpatient department
(IPD) and usually require blood culture to
establish the etiological diagnosis.

Blood cultures from all age groups
Exclusion criteria
Patient not willing to study.
Blood cultures showing mixed growth

Previously no study has been done in IGMC
Shimla using an automated Bactec BD FX
machine for blood culture.
Hence, the present study is conducted to
determine the incidence of Staphylococcal
positivity and sensitivity in Invasive
bloodstream infections using automated
Bactec systems.
The main aim and objectives of this study to
determine the incidence of Staphylococcal
positivity and sensitivity in Invasive
bloodstream infections using automated
Bactec systems.

All the blood culture samples received in the
Department of microbiology for culture by
BactecBdfx were included in the study. The
blood culture was observed in the BactecBdfx
system for at least 5 days before they are
reported as sterile.
The sample to be tested is inoculated into the
Bactec tm plus aerobic/f culture bottle for
adults and Bactectm Peds plus/f for children
which is then inserted into the BdBactec
fluorescent series instrument for incubation.
Each bottle has a sensor that detects an
increase in co2 produced by the growth of
microorganisms. The sensor monitors every
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10 minutes for an increase in its fluorescence,
which is proportional to the amount of co2
present. A positive reading indicates the
presumptive
presence
of
viable
microorganisms in the bottle. The positive
bottle will be subcultured on Blood agar and
MacConkey’s agar plates. Following the
subculture on solid media from each positive
bottle a smear will be prepared for gram
staining from that blood culture bottle. The
Gram-stained smear will be examined for the
presence of microorganisms and presumptive
report conveyed to respective departments.
The blood agar and Mac Conkey agar plates
will be incubated aerobically at 37ºc for 24 to
48 hrs and then observed for the growth of
bacteria. All bacterial isolates will be
identified
using
standard
biochemical
identification methods. Staphylococcus aureus
ATCC 2592 was inoculated along with the test
organisms. All the positive isolates were
stocked.
Statistical analysis
The data was analyzed using statistical
analysis-epi info7. The data collected was
entered into a spreadsheet. The data was
checked for any missing values and
completed. Analysis in terms of demographic
variables, positivity in the processed samples,
type of species prevalent, was done using
statistical software epi-info version 7(7.1.1.0).
Results and Discussion
Staphylococcus aureus most commonly causes
infections that are difficult to treat at home.
So, it is advisable to have a culture and
antibiotic susceptibility report done before the
initiation of empirical treatment.
In the present study, among the total of 5473
samples suspected of BSI’s received in the
Department of Microbiology, IGMC, Shimla
1441 were positive. Among the total positive

culture, 1275(88.48%) were positive for
Bacteria while 166(11.52%) were positive for
Fungi. Among the total 1275 cultures which
were positive for bacteria, 344(26.98%) were
of Gram-positive bacteria. Among the total of
344 culture positive for Gram-positive
bacteria, Staphylococcus aureus was isolated
in 184(53.49%) cultures.
Maximum staphylococcal isolates were found
in age group of 19-45 years (26.63%)
followed by 0-1 year (24.46%), 46-65 years
(20.65%), >66 years(16.30%) and 5.98% in 25 years and 6-18 years each (Table-1).
All the Staphylococcus aureus isolates showed
100% sensitivity to Vancomycin and
Linezolid. 90.0% isolates were sensitive to
Aztreonam, Ampicillin Sulbactam (86.67%),
Amikacin (83.33%), Tobramycin (83.33%),
Co-trimoxazole(78.80%),
Gentamycin
(76.08%),
Levofloxacin
(73.33%),
Ciprofloxacin
(66.84%),
AmoxicillinClavulanic
acid
(66.67%)
and
Clindamycin(64.13%). S.aureus showed highlevel resistance to Penicillin (66.30%),
Erythromycin
(38.58%),
Clindamycin
(38.04%), and Ciprofloxacin (30.98%).
It is important to continuously update and
review the epidemiology of BSIs regarding the
antibiotic susceptibility pattern of the
pathogens generally encountered, so that
prompt treatment of patients may be instituted
as the sensitivity pattern can vary from one
clinical setting to another. The fact we all have
to accept is not how resistance is going to
increase but how severe its ramifications will
be and how much damage the increased
prevalence will cause to humans. The
increasing resistance to penicillin and related
drugs is mostly due to selective pressure due
to increased antibiotic exposure. In the present
study, we attempted to determine the
incidence of Staphylococcal positivity and
antimicrobial sensitivity pattern in Invasive
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bloodstream infections using automated
Bactec systems. The results obtained in the
present study were analyzed and compared
with other studies.
The isolation of (13.05%) Staphylococcus
aureus observed in the present study is
contrary to reports from studies in African
countries (Meremikwu et al.,) which identified
a high incidence of Staphylococcus
aureus(48.7%) bacteremia.
In the present study, it was found that S.aureus
showed 100% sensitivity to Vancomycin and
Linezolid. 90.0% isolates were sensitive to
Aztreonam, Ampicillin Sulbactum(86.67%),
Amikacin (83.33%), Tobramycin (83.33%),
Co-trimoxazole
(78.80%),
Gentamycin
(76.08%),
Levofloxacin
(73.33%),
Ciprofloxacin
(66.84%),
AmoxicillinClavulanic acid (66.67%) and Clindamycin
(64.13%). S.aureus showed high-level
resistance
to
Penicillin
(66.30%),
Erythromycin
(38.58%),
Clindamycin
(38.04%), and Ciprofloxacin (30.98%). Arora
U and Devi P et al.,5 in their study also found

maximum resistance to Ampicillin (74.61%)
and Erythromycin (69.67%) amongst the
GPC. In their study, Fluit et al.,6 reported that
all Staphylococci remained fully susceptible to
Vancomycin. Rahbar M et al.,7 found S.aureus
were resistant to penicillin (82.6%) but
sensitive to Cotrimoxazole and Vancomycin.
MRSA is resistant to B-lactam antibiotics
which include Penicillin and Cephalosporins.
This leads to the fact that patients with MRSA
cannot be treated with readily available drugs
such as Penicillin and Cephalosporins. MRSA
bacteremia is associated with an increased
mortality rate, longer duration of hospital stay,
and puts a lot of financial pressure on patients
economically or the economy of the country
as a whole. MRSA is a greater risk factor for
mortality because it is very difficult to treat.
(Khairulddin et al.,)8. The emergence of
MRSA will put lots of pressure on health
facilities to stock much more expensive drugs
such as Vancomycin and Teicoplanin which
are currently used in the treatment of MRSA
infections. An increased number of cases are
being reported nowadays of Vancomycin
resistance.

Table.1 Distribution of staphylococcus infection
Serial No.
1.
2.
3.
4.
5.
6.
7.

Age group
0-1 year
2-5 years
6-18years
19-45 years
46-65 years
≥66 years
Total

Proportion
45 (24.46%)
11(5.98%)
11(5.98%)
49(26.63%)
38(20.65%)
30(16.30%)
184(100%)

Table.2 Sensitivity and resistance of Staphylococcus aureus
Sensitivity
Sensitive
Resistant
Intermediate
Total

Amika
50
10
0
60

Amoxiclav
40
20
0
60

Ampisal
52
8
0
60

Ampicillin
62
122
2
184

Aztreon
54
6
0
60

Cipro
123
57
4
184
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Clinda
118
70
0
184

Cotri
145
34
5
184

Eryth
103
71
10
184

Genta
140
44
0
184

Levo
44
16
0
60

Lino
60
0
0
60

Netli
38
22
0
60

Tobra
50
10

Vanco
60
0

60

60
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Fig.1 Distribution of staphylococcus infection

Fig.2 Sensitivity of Staphylococus aureus
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Fig.3 Resistance of Staphylococus aureus

The day is not far when resistance to these
high-end antibiotics will be common and we
will have nothing in hand because new drug
development is a time-consuming and costly
procedure. To prevent the spread of MRSA in
hospitals, employers should ensure the
availability of adequate facilities and supplies
that encourage workers to practice good hand
hygiene (Khairlddin et al.,)8. Non-adherence
to infection control practices, such as hand
hygiene, is the most potentially modifiable
cause of healthcare-associated infections in
hospitals.8

2.

3.

4.
Staphylococcus aureus was the commonest
organism among GPC isolates. S.aureus was
the most common isolated organism in the
adults and infant group. Staphylococcus
aureus
was
maximum
sensitive
to
Vancomycin and Linezolid while maximum
resistant to penicillin.
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