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Abstract
Sepsis, the second leading cause of death is due to infections. Intensive care units (ICUs) are having
the highest burden of treating the patients with sepsis and nosocomial infections compared to other
areas of hospitals. Our objective was to identify the bacteriological profile and their antibiogram
of sepsis cases in all ICUs. A sum of 102 blood samples were collected from patients with clinically
suspected sepsis with elevated CRP. Processed by an automated method using Bact/Alert & growth
were identified by Standard guidelines. Out of 102 samples, 54 (53%) were shown positive by culture.
Gram-negative bacilli were the predominant and their number were 33 (61.1% ) and the commonest
organisms were from the Enterobacteriaceae family. Escherichia coli was the highest number with 15
(27.7%) followed by Klebsiella pneumoniae 10 (18.51%), & the rest were single isolates of Salmonella
typhi, Proteus mirabilis and Citrobacter koseri. Nonfermenter isolated were Acinetobacter baumanii
3 (5.6%), Pseudomonas aeruginosa 2 (3.7%). The Gram-positive cocci were 17 & 32.4% of culture
positivity. Coagulase-negative Staphylococcus was the highest isolated accounting for 9 (16.6%)
followed by Staphylococcus aureus 6 (11.1%) and Enterococcus faecalis (3.7%). Culture positivity will
be more when CRP is also included in the selection of samples for sepsis and Gram-negative bacilli
are the leading cause in septicemia and organisms belonging to the Enterobacteriaceae family still
dominate in septicemia infections in ICUs and a real challenge for treatment are MDRs which needs
to be detected regularly by using screening tests.
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INTRODUCTION
Infection that triggers the inflammatory
syndromic response leads to sepsis.1 It is a life
threatening cause of Blood Stream Infection (BSI)
with high morbidity and mortality globally2 and
2nd leading cause of death. Nosocomial infections
are more prone for patients who admitted in
Intensive Care Units (ICUs).3 The most common
cause of infection is due to bacteria followed
by fungi, virus and protozoans.4 In 2017, World
Health Organization (WHO) estimated that out
of 48.9 million cases, 11 million sepsis-related
death occurred globally, especially in children
below 5 years of age - global sepsis estimated
were 20 million cases in that 2.9 million deaths
occurred worldwide. 5 Gram Positive Bacteria
(GPB) along with Gram Negative Bacteria (GNB)
developed resistance against antimicrobial
agents. 6 Coagulase negative Staphylococcus
(CoNS) were the predominant GPB,7 Escherichia
coli were the common GNB found in BSI.8 Some of
the resistant pathogens were Extended Spectrum
beta lactamases (ESBL) Escherichia coli, and other
Enterobacteriaceae spp., metallo-beta-lactamase
producing Pseudomonas aeruginosa, Methicillin
resistant Staphylococcus aureus (MRSA), AmpC
β-lactamases & Carbapenemase producing
Klebsiella pneumoniae, Vancomycin Intermediate
Staphylococcus aureus (VISA), Vancomycin
Resistant Enterococcus (VRE).9 Our objective was

to identify the bacteriological profile and their
antibiogram of sepsis cases in all ICUs.
MATERIALS AND METHODS
A cross sectional study was conducted
(March 2019 - February 2020) in a tertiary care
hospital which was authorized by Institutional
Ethics Committee (1585/IEC/2019). Patients who
were admitted in all the Intensive Care Units
belonging to all age groups with clinical diagnosis
of sepsis with elevated C-reactive protein (CRP)
were included and those who were not willing
to participate in this study were excluded. Before
commencing antibiotics, whole blood (Adult 5-7
ml, Children 2-4 ml) were drawn under aseptic
precautions by a trained phlebotomist as per
WHO guidelines10 and it was directly inoculated
into the Brain Heart Infusion broth (BHI) with an
anticoagulant sodium polyanethol sulphonate
(SPS) by automated method (Bact/Alert). The
positive broths were subcultured onto Nutrient
agar, MacConkey agar and 5% sheep blood agar and
incubated for 24 hours at 37°C. A negative broth
was followed up till the end of 6th day to declare
no growth. Further identifications were done
in growth positive organisms by Gram staining,
cultural characteristics, other preliminary tests
and standard biochemical tests. The antibiogram
was done by Kirby Bauer’s disc diffusion method
on cation adjusted Muller Hinton agar and results

Table 1. Number of Methicillin Sensitive / Resistant isolates among different Staphylococcus species
Organisms

Using Cefoxitin 30µg disk & inhibition zone
diameter measurement(in mm)11
Susceptible to
Cefoxitin

Resistant to Cefoxitin

Total Number of Organism (n=15)
Staphylococcus epidermidis (n=5)
[CX ≥ 25mm — S, CX ≤ 24 mm — R]
Staphylococcus lugdunensis (n=2)
[CX ≥ 22 mm — S, CX ≤ 21 mm — R]
Staphylococcus xylosus (n=2)
[CX ≥ 25 mm — S, CX ≤ 24 mm — R]
Staphylococcus aureus (n=6)
[CX ≥ 22 mm — S, CX ≤ 21 mm — R]
TOTAL

2

3

1

1

2

0

3
8

3
7

Antibiogram For Cefoxitin-Among 15 Staphylococcus species, nearly 50% showed resistance to cefoxitin.
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elevated CRP levels, out of which 54 (53.7%) were
culture positive and 48 (46.3%) had no growth. Out
of 102 samples, number of male and female were
63 (61%) and 39 (39%) respectively shown in Fig. 1,
Age wise distribution shows the group belonging
to 51 to 60 were more prone for sepsis as shown
in Fig. 2. Among the 102 samples, majority were
received from IMCU with number 41 (40%),
followed by RICU which were accounted of 29
(29%). Other ICUs with more than 5% of samples
were from SICU – 13 (12%) and NICU – 6 (7%). ICUs
with less than 5% of samples were ER ICU with 4
(3.5%), CT ICU with 3 (3%), PICU with 3 (2.5%),
SD ICU with 2 (2%), NSICU with 1(1%) shown in
Fig. 3.
A total of 54 organisms were isolated
from 102 samples. Among 54 samples, bacterial
organisms were the most contributors (n=50),
followed by fungus (n=4) and no growth were
accounted on 48 samples. Among 54 positive
samples, 23 (42.6%) were from IMCU and 17

were interpreted with Clinical and Laboratory
Standards Institute (CLSI) guidelines.11 Antibiotics
tested were Amoxyclav (30 μg), Imipenem (10 μg),
Ceftriaxone (30 μg), Gentamicin (10μg and 120μg),
Cefoxitin (30μg), Vancomycin (30 μg), Piperacillin
(100 μg), and Linezolid (30 μg), Ciprofloxacin
(5 μg), Erythromycin (10 μg), Chloramphenicol
(30 μg), Teicoplanin (30 μg), Colistin (10μg),
Tigecycline(30μg), Piperacillin/Tazobactam
(100/10 μg), Amikacin (30 μg), Clindamycin (2 μg),
Ceftazidime (30 μg), PolymyxinB (10 μg), Ampicillin
(30 μg), Cotrimoxazole (Trimethoprim1.25 μg/
Sulfamethoxazole 23.75 μg). Screening test for
MRSA was done using Cefoxitin (30 μg) disc.
For detecting ESBL production, Ceftazidime +
Clavulanic acid (30/10 μg) and Ceftazidime (30 μg)
were used. The results were analysed according to
CLSI guidelines11 (Table: 1, Table: 2, Table: 3)
RESULTS

A sum of 102 samples were obtained
from clinically suspected sepsis individuals having

Table 2. Number of Vancomycin Sensitive Enterococcal species
Organisms

Using Vancomycin 30µg disk inhibition zone
diameter measurement (in mm)11
Susceptible to Vancomycin
Inhibition zone ≥ 17 mm - S,

Resistant to Vancomycin
Inhibition zone ≤ 14 mm - R

Total Number of Organism (N=2)
Enterococcus faecalis (n=2)

2

0

Antibiogram of Vancomycin-Enterococcus faecalis showed 100% sensitivity to vancomycin

Fig. 1. Gender wise Distribution (n=102)
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(31.5%) from SICU followed by SICU AND NICU – 6
(11.1%) and 3 (5.6%) respectively. GNB accounted
for 33 (61.1%) whereas GPC as 17 (31.5%) as
shown in Fig. 4.

The predominant bacterial organism in
GNB was Escherichia coli- 15 (27.7%) followed by
Klebsiella pneumoniae 10 (18.51%), Acinetobacter

Table 3. Gram negative bacilli profile & their Susceptibility pattern to 3rd generation cephalosporins
Organisms

Susceptible to 3rd
Generation
Cephalosporins11

Resistant to 3rd
Generation
Cephalosporins11

Total No. of Organism (n=33)
Klebsiella pneumoniae (n=10)
Escherichia coli (n=15)
Pseudomonas aeruginosa (n=2)
Acinetobacter baumanii (n=3)
Citrobacter koseri (n=1)
Salmonella typhi (n=1)
Proteus mirabilis (n=1)

3
10
2
3
1
1
1

7
5
0
0
0
0
0

Antibiogram of Cephalosporin-Among 33 Gram negative isolates 12 showed resistance to Cephalosporins

Fig. 2. Age wise Distribution (n=102).

Fig. 3. ICU Wise Distribution (n= 102).
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baumanii 3 (5.6%), Pseudomonas aeruginosa
(3.7%), single isolate of each Salmonella typhi,
Proteus mirabilis and Citrobacter koseri (1.8%)
were isolated.
In case of Gram Positive Bacteria
Coagulase negative Staphylococcus (CoNS)
9 (16.6%) was the commonest, next were
Staphylococcus aureus 6 (11.1%) and Enterococcus
faecalis 2 (3.7%).

nosocomial infections encountered in ICUs with
sudden deaths than patients admitted to other
types of units.12,13
Depending on variances in local sepsis
epidemiology, the burden of sepsis may vary
over time and between settings within a context.
Furthermore, the prevalence of culture positive
sepsis reported from several ICU in South Asia
ranged from 6 to 56%, 52.9% in this study was near
comparable with the study by Lisa Mellhammar et
al 18 having 54%, most likely is due to discrepancies
in study design and terminology.12,14-18
In our study culture positivity was 52.9%
among elevated CRP Patients similar to the study
of Jyoti et al study who also got 49% with CRP
elevated above 6mg/dl12 n a study done by Abera
Kumalo culture positivity was a 16% & even low
as near 7% in recent study by Bajaj A et al.19 in
may be because they did not take CRP positivity
as adjunct criteria for selecting samples.20
In our study, major positive samples were
from IMCU (42.6%) similarly higher percentages
are seen in other studies also, a study done by
Calik Z had highest percentage with 81% of his
samples were from IMCU. The variations in sample
percentage from different ICUs depend on the
health care catering of that hospital.21
Gram negative bacteria 33 (61.1%)
organisms were isolated more compared to Gram
positive cocci 17 (31.5%) in our study. Similarly

DISCUSSION
Sepsis due to infection is the most
common & dangerous of all the forms of

Fig. 4. Gram stain wise distribution (n=50).

Fig. 5. Microorganism wise Distribution (n=54).
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GNB was most commonly isolated organisms
in many studies evident in Bajaj et al.18 from
southern India region (65%) & from northern
India one study done by Surbhikhurana et al, a 4
years study showed a percentage variations from
78% to 85%. This is well known as Gram-negative
bacilli produces endotoxins that kick start the
septicemia.22-25
Enterobacteriaceae was the most isolated
organisms followed by non-fermenter as seen in
many studies and Among Enterobacteriaceae,
Escherichia coli is the commonest followed
by Klebsiella pneumoniae. Similar pattern of
bacteriological profile of organisms were isolated
in some other studies like Alhashem F et al.25
Antimicrobial resistance to drugs such as
colistin has contravened one of the final lines of
defence against infections caused by multidrugresistant bacteria.26 There were 48 samples which
were culture negative accounting for 47.05 %. This
may be because of empirical usage of antibiotics
before the sample collection which could have
made the organisms nonviable, or sepsis could be
due to non-cultivable bacteria or it could be due
to viral etiology which needs detection methods
like PCR which has its own constrains of selection
of primers & costly equipment and etc.
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