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ABSTRACT

Introduction: Bloodstream Infections (BSIs) pose a significant threat to global public health, contributing substantially to
morbidity and mortality rates. Despite advancements in antimicrobial therapy, the emergence of antibiotic-resistant strains
complicates treatment strategies. Understanding the prevalence and antimicrobial Sensitivity patterns of bacterial isolates
causing BSlIs is crucial for guiding empirical antibiotic therapy and combating antimicrobial resistance. Materials &
Methods: This retrospective study analyzed data from patients admitted to a tertiary care center with documented BSls.
Blood samples collected over an 18-month period were processed for microbial culture and antimicrobial Sensitivity testing.
The study population included inpatient department cases with positive blood cultures. Bacterial isolates were identified, and
Sensitivityresults were determined using standardized laboratory protocols. Results: Among 1257 blood samples analyzed,
375 tested positive for bacterial infection, indicating a significant prevalence(29.8%) of BSls. Coagulase Negative
Staphylococci (21.95%), Klebsiella pneumoniae (17.89%), Acinetobacter spp. (13.41%) and Staphylococcus aureus (7.11%)
were the most prevalent isolates. The sensitivity results across various antibiotics reveal a range of sensitivities among
different bacterial species. Notably, Klebsiella pneumoniae, Staphylococcus aureus, and Acinetobacter species displayed
variable sensitivity results. For instance, Escherichia coli exhibited low Sensitivity to several antibiotics, with higher rates
for amikacin and gentamicin. Enterobacter spp. showed moderate Sensitivity, especially to trimethoprim/sulfamethoxazole
and carbapenems. Serratia spp. exhibited moderate to high sensitivity to ciprofloxacin but lower Sensitivity to nalidixic acid.
Citrobacter spp. showed varying Sensitivity, with higher sensitivity to piperacillin/tazobactam. The carbapenems, including
imipenem, meropenem, and ertapenem, displayed consistent sensitivity rates across different bacterial species. Additionally,
Salmonella Typhi maintained a consistent Sensitivity profile across a broad spectrum of antibiotics. However, continued
monitoring of antibiotic resistance patterns remains crucial to ensure effective management and mitigate the risk of
resistance development. Raoultella species displayed notable variations in sensitivity, with chloramphenicol and tigecycline
showing high efficacy but lower rates observed for other antibiotics. Discussion: The findings underscore the persistent
burden of BSls and highlight the challenge of antimicrobial resistance. Gender and age disparities in infection prevalence
were observed, emphasizing the need for tailored interventions. Comparison with existing literature revealed similarities in
predominant pathogens and resistance profiles, emphasizing the importance of evidence-based interventions and
collaborative efforts. Conclusion: This study provides valuable understandings into the antimicrobial resistance in
Organisms cultured in BSls, guiding empirical antibiotic therapy and infection control strategies. Continued surveillance and
research are essential for addressing the evolving threat of antimicrobial resistance and improving patient outcomes in BSls.
Keywords: Bloodstream infection, Bacterial isolates, Antimicrobial Sensitivity, Epidemiology, Antimicrobial resistance,
Empirical antibiotic therapy.
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INTRODUCTION

Bloodstream Infections (BSIs) represent a significant
global health challenge, contributing substantially to
morbidity and mortality rates worldwide [1].
Normally, the bloodstream is sterile, but when
bacteria invade, leading to bacteremig, it can result in
severe conditions such as sepsis. Sepsis is
characterized by a range of clinical symptoms,
including fever, chills, tachycardia, and organ
dysfunction, posing a serious threat to patient health
[2]. Prior to the advent of antibiotics, mortality rates
from bacteremia were alarmingly high, but with the
introduction of antimicrobial therapy, mortality rates
have decreased, albeit with rising concerns about
antimicrobial resistance [3]. While gram-negative
bacteria containing endotoxins were traditionally
associated with sepsis, it's now recognized that gram-
positive bacteria can also lead to sepsis syndrome.
The most commonly isolated pathogens from
bloodstream cultures include Escherichia coli,
Staphylococcus aureus, Klebsiella pneumoniae, and
Enterococci, many of which are believed to be
acquired in healthcare settings [4]. Factors such as
medical conditions, invasive procedures like
catheterization, and intravenous treatment increase
Sensitivity to bloodstream infections. Bacteriological
cultures remain essential for identifying the causative
pathogens and their antibiotic Sensitivityresults,
which are crucial for effective management.
However, the increasing prevalence of antibiotic-
resistant strains complicates treatment decisions.
Understanding the prevalent bacterial strains and their
resistance patterns is vital for guiding empirical
antibiotic therapy until culture results are available

[5].

MATERIALS & METHODS

This retrospective study aims to investigate the
bacteriological profile of Bloodstream Infections and
analyze the antibiotic sensitivity profile. By
establishing local antibiotic data, this research aims to
facilitate informed decisions regarding empirical
antibiotic therapy and contribute to the formulation of

RESULTS
Table 1: Percentage Positivity
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effective antibiotic policies. Furthermore, insights
into antibiotic resistance patterns will inform
epidemiological understanding and guide efforts
towards infection control measures to mitigate the
spread of drug resistance. Ultimately, this study
endeavors to provide valuable information to
clinicians, enabling them to judiciously prescribe
antibiotics and implement rigorous infection control
strategies, thus combating the growing threat of
antimicrobial resistance and improving patient
outcomes. The research adopts a retrospective
approach, focusing on the prevalence of bacterial
isolates among patients admitted with Blood Stream
Infection (BSI) at a tertiary care center. Utilizing a
cross-sectional study design, data is collected over an
18-month period from January 2018 to June 2019 at
the Department of Microbiology, Chirayu Medical
College & Hospital, Bhopal. The study population
includes inpatient department (IPD) cases with
documented blood cultures conducted during the
specified timeframe. 1257Blood samples collected for
aerobic culture and sensitivity testing are analyzed,
with inclusion criteria encompassing samples
processed according to standardized procedures.
Antibiotic sensitivity testing was performed using the
Kirby-Bauer disk diffusion method& Automation
Method i.e. by using Vitek-2 Compact
(Biomerieux).Exclusion criteria ensure the exclusion
of samples other than blood to maintain data
consistency. As a retrospective study, no new sample
collection was involved, relying solely on existing
data captured during routine clinical practices. The
collected data was subjected to meticulous analysis,
examining variables such as patient demographics,
culture methodology, percentage positivity of blood
cultures, prevalence and distribution of bacterial
isolates, and  antibiogram profiles. This
comprehensive approach aims to provide valuable
insights into antimicrobial resistance patterns among
BSI patients, facilitating the development of informed
therapeutic strategies.

Total No. of Samples

Positive Samples

% Positivity

1257

375 29.8%

Table 1 illustrates the percentage positivity of blood samples for bacterial isolates in the study. Out of a total of
1257 blood samples analyzed, 375 tested positive for bacterial infection, resulting in a positivity rate of 29.8%.
This indicates a significant prevalence of bloodstream infections among the patient population studied.

Table 2: Gender Wise Distribution of Positive Samples

Gender

No. Of Patients

Male

209

Female

166

Table 2 presents the gender-wise distribution of
positive samples among the patients with bloodstream
infections. Among the positive samples, 209 were
from male patients, while 166 were from female
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patients. This distribution indicates that bloodstream
infections were slightly more prevalent among male
patients in the study population.
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Table 3: Age Wise Distribution of Positive Samples
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Age (Years) | No. Of Patients

<10 26
11-20 17
21-30 22
31-40 48
41-50 67
51-60 107
61-70 46

>70 42

Table-4: Distribution of Organism Isolated

S.N. Organism Isolated % Positivity
1. Klebsiella pneumoniae 17.89
2 Pseudomonas aeruginosa 11.18
3 Coagulase Negative Staphylococci 21.95
4. Staphylococcus aureus 7.11
5. Acinetobacter spp. 13.41
6 Escherichia coli 5.28
7 Enterobacter spp. 4.67
8. Serratia spp. 5.08
9. Burkholderia Spp. 1.63
10. Citrobacter spp. 3.66
11. Enterococcus spp. 6.50
12, Proteus spp. 0.61
13. Salmonella Typhi 0.41
14, Rautella spp. 0.61

Table 3 depicts the age-wise distribution of positive
samples among patients with bloodstream infections.
The data shows that the majority of positive samples
were observed in patients aged 51-60 years, with 107
cases. This age group is followed by patients aged 41-
50 years, with 67 cases, and those aged 61-70 years,
with 46 cases. The distribution of positive samples
decreases in patients younger than 40 years, with the
lowest number of cases observed in the 11-20 years
age group. Additionally, there were 26 positive cases
in patients younger than 10 years and 42 positive
cases in patients older than 70 years.

The results depict the distribution of organisms
isolated from blood culture samples, offering crucial
insights into bloodstream infections. Coagulase
Negative Staphylococci emerged as the most
prevalent organism, accounting for 21.95% of the
isolates, indicative of its significance in nosocomial
bloodstream infections. Klebsiella pneumoniae
followed closely behind, comprising 17.89% of the
isolates, underscoring its prominence as a cause of
bacteremia, particularly in  hospital  settings.

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

Acinetobacter spp. and Pseudomonas aeruginosa
accounted for 13.41% and 11.18% of the isolates,
respectively, highlighting their notable presence in
bloodstream infections, often associated with
healthcare environments. Staphylococcus aureus, a
common cause of both community-acquired and
healthcare-associated bacteremia, represented 7.11%
of the isolates. Other identified organisms included
Enterococcus spp., Escherichia coli, and Serratia spp.,
with positivity rates ranging from 5.28% to 6.50%.
Less frequently isolated organisms included
Enterobacter spp., Citrobacter spp., Burkholderia spp.,
and Salmonella Typhi, each comprising less than 5%
of the total isolates. Notably, Proteus spp. and
Raoultella spp. were the least commonly isolated,
each accounting for only 0.61% of the total isolates.
These findings underscore the diverse spectrum of
pathogens responsible for bloodstream infections,
aiding in the formulation of targeted therapeutic
strategies and infection control measures in clinical
settings.
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Tables 5: Organism wise Antimicrobial Sensitivity pattern

Organism — Klebsiella pneumoniae (% Sensitivity)

Pl |CPD | CXM | CTX | CPM | A/S | PIT

AMC

AK | GEN | CIP | COT | IPM | MRP | ETP

56| 34 45 2.2 79 | 45190 | 45

23.8 | 204 | 125 | 147 | 272 | 2712 | 21.2

The table presents the sensitivity percentages of
various antibiotics against Klebsiella pneumoniae, a
bacterium commonly associated with nosocomial
infections. Each percentage denotes the proportion of
Klebsiella pneumoniae isolates that exhibit Sensitivity
to a specific antibiotic. Notably, Piperacillin (PI)
demonstrates a sensitivity rate of 5.6%, while
Cefpodoxime (CPD) and Cefuroxime (CXM) show
sensitivities of 3.4% and 4.5%, respectively. Of
particular interest are the carbapenems, Imipenem
(IPM), Meropenem (MRP), and Ertapenem (ETP),

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

which exhibit identical sensitivity rates of 27.2%. This
suggests their potential efficacy as treatment options
for Klebsiella pneumoniae infections. Additionally,
Amikacin (AK) and Gentamicin (GEN) display
sensitivities of 23.8% and 20.4%, respectively,
indicating their usefulness in certain clinical
scenarios. However, caution is warranted with
antibiotics such as Cefotaxime (CTX) and
Ciprofloxacin  (CIP), which demonstrate lower
sensitivity rates of 2.2% and 12.5%, respectively.
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Organism — Pseudomonas aeruginosa (%Sensitivity)

PI CAZ | AT |[CPM | PIT | AK | GEN | CIP LE | IPM | MRP CL
14.55 | 21.82 | 9.09 | 16.36 | 23.64 | 20.00 | 20.00 | 29.09 | 32.73 | 47.27 | 47.27 | 100.00
GRAPHICAL REPRESENTATION GRAPHICAL REPRESENTATION OF %
SENSITIVITY IN PSEUDOMONAS AERUGINOSA

100
47.27—47.27
9.09—32.73
1.82 (23-64\ 20 — 20 -
14.5 N _A63
9.09
Pl CAZ AT CPM PIT AK GEN CIP LE IPM MRP CL
The sensitivity results reveal varying degrees of the fluoroquinolones, Ciprofloxacin shows a

effectiveness among different antibiotics against
Pseudomonas aeruginosa. Piperacillin demonstrates a
sensitivity rate of 14.55%, while Ceftazidime and
Cefepime exhibit slightly higher rates at 21.82% and
16.36%, respectively. Notably,
Piperacillin/Tazobactam demonstrates a sensitivity
rate of 23.64%, indicating its potential utility in
treating  Pseudomonas  aeruginosa infections.
Amikacin and Gentamicin both display a sensitivity
rate of 20.00%, suggesting moderate efficacy. Among

sensitivity rate of 29.09%, while Levofloxacin
exhibits a higher sensitivity rate of 32.73%.
Importantly, the carbapenems Imipenem and
Meropenem demonstrate considerable efficacy, with
sensitivity rates of 47.27% each, highlighting their
importance as key treatment options. Colistin emerges
as highly effective, with a sensitivity rate of 100.00%,
underscoring its role as a crucial last-resort antibiotic
for multidrug-resistant Pseudomonas aeruginosa
infections.

Organism — Coagulase Negative Staphylococci (% Sensitivity )

CX | AMC E CD GEN | COT CIP VA | TElI | LZ
66.67 | 66.67 | 66.67 | 78.70 | 85.19 | 69.44 | 62.96 | 100 | 100 | 100
GRAPHICAL REPRESENTATION OF % SENSITIVITY IN CONS

100 —— 100 —— 100
5.1
7/73.7/8 /
69.4
66.67—66.67—66.6 ~796
CX AMC E ch GEN COoT CIP VA TEI LZ
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The sensitivity results for Coagulase Negative
Staphylococci (CONS) demonstrate generally high
Sensitivity to the tested antibiotics. Among the
antibiotics assessed, Clindamycin (CD) exhibits the
highest sensitivity at 78.70%, followed closely by
Gentamicin (GEN) at 85.19%.
Amoxicillin/Clavulanic acid (AMC), Cefoxitin (CX),
and Erythromycin (E) all display a sensitivity rate of
66.67%. Additionally, Trimethoprim/
Sulfamethoxazole (COT) and Ciprofloxacin (CIP)
demonstrate moderate sensitivity at 69.44% and
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62.96%, respectively. Notably, Vancomycin (VA),
Teicoplanin  (TEI), and Linezolid (LZ) -exhibit
complete sensitivity, with all CONS isolates being
Sensitivite to these antibiotics. These results indicate
that while Coagulase Negative Staphylococci show
Sensitivity to a range of antibiotics, certain agents
such as Vancomycin, Teicoplanin, and Linezolid are
particularly effective and may serve as preferred
treatment options in clinical practice for infections
caused by CONS.

Organism — Staphylococcus aureus (% Sensitivity )
CX | AMC E CD | GEN | COT | CIP VA | TEl | LZ
54.29 | 57.14 | 57.14 | 80.00 | 82.86 | 91.43 | 51.43 | 100 | 100 | 100
Table-4: Distribution of Organism Isolated
GRAPHICAL REPRESENTATION OF % SENSITIVITY IN STAPHYLOCOCCUS AUREUS
100 —— 100 —— 100
1.43
/so —=82.8 \
g—"57.14—57.14
4.2 51.43
CX AMC E CD GEN CcoT CIP VA TEI LZ
The sensitivity results for Staphylococcus aureus — sensitivity rates of 57.14%.  Additionally,
indicate varying degrees of Sensitivity to the tested  Trimethoprim/Sulfamethoxazole (COT) and

antibiotics, with a subset of isolates identified as
Methicillin-Resistant Staphylococcus aureus (MRSA)
at a rate of 45.71%. Among the antibiotics assessed,
Clindamycin  (CD) demonstrates the highest
sensitivity at 80.00%, followed closely by Gentamicin
(GEN) at 82.86%. Amoxicillin/Clavulanic acid
(AMC), Cefoxitin (CX), and Erythromycin (E) exhibit

Ciprofloxacin (CIP) demonstrate moderate sensitivity
at 91.43% and 51.43%, respectively. Notably,
Vancomycin (VA), Teicoplanin (TEl), and Linezolid
(LZ) exhibit complete sensitivity, with all S. aureus
isolates, including MRSA, being Sensitivite to these
antibiotics.

Organism-Acinetobacter spp. (%oSensitivity)

PI. |CTX|CTR|CPM | A/S PIT

AK | GEN | 'CIP | COT | IPM | MRP

10.61 | 0.00 | 1.52 | 7.58 | 18.18 | 21.21

27.27 | 25.76 | 30.30 | 18.18 | 36.36 | 36.36

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.
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GRAPHICAL REPRESENTATION OF % SENSITIVITY IN ACINETOBACTER SPP.
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The sensitivity results for Acinetobacter spp. indicate
varied Sensitivity to antibiotics. Notably, Piperacillin
(PI) has 10.61% sensitivity, while Cefotaxime (CTX)
shows no sensitivity. Ceftazidime (CTR) has 1.52%
sensitivity, and Cefepime (CPM) shows 7.58%
sensitivity. Ampicillin/Sulbactam (A/S) has 18.18%
sensitivity, and Piperacillin/Tazobactam (PIT) has

36.36—36.36

30.3
/27-2&25.76/ \

8)1.21
18.1

18.18
AK GEN CIP COT IPM MRP
Gentamicin  (GEN) has 25.76%  sensitivity.

Ciprofloxacin (CIP) demonstrates 30.30% sensitivity,
and Trimethoprim/Sulfamethoxazole (COT) has
18.18% sensitivity. Carbapenems Imipenem (IPM)
and Meropenem (MRP) exhibit 36.36% sensitivity
each. These findings highlight the need for careful
antibiotic selection when treating Acinetobacter spp.

21.21%  sensitivity. Among  aminoglycosides, Infections
Amikacin  (AK) has 27.27% sensitivity, and
Organism-Escherichiacoli (%6 Sensitivity )

Pi | CPD | CXM | CTX | CPM A/S PIT |AMC| AK | GEN | CIP | COT | IPM | MRP | ETP
385| 7.69 | 769 | 3.85 | 11.54 | 19.23 | 19.23 | 7.69 | 30.77 | 34.62 | 11.54 | 23.08 | 30.77 | 30.77 | 30.77
GRAPHICAL REPRESENTATION OF % SENSITIVITY IN ESCHERICHIA COLI

4.62
30.77 /30.77—30.77—30.77
23.08
/19.23—19.23 /
11.54 \ 11.54

7.69—7.69 7.69

~
3.85 3.85
Pi CPD CXM CTX CPM A/S PIT AMC AK GEN CIP COT IPM MRP ETP

The sensitivity results for Escherichia coli against
various antibiotics exhibit a range of Sensitivity.
Piperacillin (Pi), Cefpodoxime (CPD), Cefuroxime
(CXM), and Cefotaxime (CTX) show relatively low
sensitivity rates ranging from 3.85% to 7.69%.
Cefepime (CPM) demonstrates a slightly higher
sensitivity rate of 11.54%. Ampicillin/Sulbactam
(A/S) and Piperacillin/Tazobactam (PIT) both display
a  sensitivity  rate of  19.23%, while

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

Amoxicillin/Clavulanic acid (AMC) shows a lower
rate of 7.69%. Among the aminoglycosides, Amikacin
(AK) demonstrates the highest sensitivity rate at
30.77%, followed closely by Gentamicin (GEN) at
34.62%. Ciprofloxacin (CIP) exhibits a sensitivity rate
of 11.54%, while Trimethoprim/Sulfamethoxazole
(COT) shows a higher rate of 23.08%. Notably, the
carbapenems Imipenem (IPM), Meropenem (MRP),
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sensitivity rates of 30.77%.

Organism- Enterobacter spp. (%Sensitivity)

Pi CPD | CXM | CPM [ PIT | AMC

AK | GEN [ CIP | COT | IPM | MRP

17.39 | 17.39 | 26.09 | 8.70 | 47.83 | 8.70

39.13 | 43.48 | 30.43 | 82.61 | 95.65 | 95.65

GRAPHICAL REPRESENTATION OF % SENSITIVITY IN ENTEROBACTER SPP.

47.83

17301736 6'09\ / \ /
8.7 8.7

Pi CPD CXM CPM PIT AMC

The sensitivity results for Enterobacter spp. against
various antibiotics indicate varying degrees of
Sensitivity. Piperacillin (Pi), Cefpodoxime (CPD),
and Cefuroxime (CXM) show moderate sensitivity
rates ranging from 17.39% to 26.09%. Cefepime
(CPM) exhibits a lower sensitivity rate of 8.70%.
Notably, Piperacillin/Tazobactam (PIT) demonstrates
a higher sensitivity rate at 47.83%, while Amikacin
(AK) and Gentamicin (GEN) exhibit rates of 39.13%

5.65—95.65
82.61

3913348

30.43

AK GEN CIP  COT IPM MRP

and 43.48%, respectively. Ciprofloxacin (CIP) shows
a sensitivity rate of 30.43%, and
Trimethoprim/Sulfamethoxazole (COT) demonstrates
a notably high sensitivity rate of 82.61%.
Carbapenems, including Imipenem (IPM) and
Meropenem (MRP), display high sensitivity rates of
95.65%, indicating their effectiveness as treatment
options for Enterobacter sp. infections.

Organism- Serratia sp. (% Sensitivity )

CPM [ ETP | MRP | AK

GEN | COT | CIP | NA

32 40 40 36

44 52 72 | 8

GRAPHICAL REPRESENTATION OF % SENSITIVITY IN SERRATIA SPP.

40
32

CPM ETP MRP AK

The sensitivity results for Serratia species (sp.) against
various antibiotics indicate varying degrees of
Sensitivity. Cefepime (CPM), Ertapenem (ETP), and
Meropenem (MRP) show moderate sensitivity rates
ranging from 32% to 40%, while Ciprofloxacin (CIP)

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

72

e

52

_——

44

GEN coT CIP NA

demonstrates notably higher sensitivity at 72%.
Additionally, Trimethoprim/Sulfamethoxazole (COT)
displays a relatively high sensitivity rate of 52%.
However, Nalidixic Acid (NA) exhibits a lower
sensitivity rate at 8%.
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Organism — Citrobacter spp.(%Sensitivity )

Pl CX CP A/S PIT AM AK | GEN| CIP | COT | IPM | MRP | ETP | CPD
M M C
11.1 11.1 | 83.3 16.6 | 61.1 | 50.0 | 61.1 | 55,5 | 66.6 | 66.6 | 22.2
1 5.56 | 5.56 1 3 5.56 7 1 0 1 6 7 7 2
GRAPHICAL REPRESENTATION OF % SENSITIVITY IN CITROBACTER SPP.
83.33
6.6766.67
61.11 1.1 /6
/ N A6
/ 50
22.22
11.1 1.11 /16'67
' ks.se—s.sa’;l ' 5.56
P CXM CPM A/S PIT AMC AK GEN CIP COT IPM MRP ETP CPD

The sensitivity results for Citrobacter species (spp.)
against various antibiotics indicate notable variations
in Sensitivity. Piperacillin (Pl) demonstrates a
sensitivity rate of 11.11%, while Cefuroxime (CXM)
and Cefepime (CPM) both exhibit lower rates at
5.56%. Ampicillin/Sulbactam (A/S) shows a similar

sensitivity rate of 16.67%, while Gentamicin (GEN)
shows a notably higher rate at 61.11%. Ciprofloxacin
(CIP) demonstrates a sensitivity rate of 50.00%, and
Trimethoprim/Sulfamethoxazole (COT) displays a
comparable rate at 61.11%. Notably, the carbapenems
Imipenem (IPM), Meropenem (MRP), and Ertapenem

sensitivity rate  of 11.11%. In contrast, (ETP) all exhibit relatively high sensitivity rates
Piperacillin/Tazobactam (PIT) demonstrates the ranging from 55.56% to 66.67%. Conversely,
highest sensitivity rate at 83.33%. Among the Cefpodoxime (CPD) exhibits a lower sensitivity rate
aminoglycosides, Amikacin  (AK) exhibits a o0of 22.22%.

Organism — Burkholderia Spp.(% Sensitivity )
Ml MRP COT CAZ TGC
25 100 62.5 37.5 25

GRAPHICAL REPRESENTATION OF % SENSITIVITY IN BURKHOLDERIA SPP.

100

I

62.5

T~

37'5\
25

25

Ml MRP coT CAZ TGC

The sensitivity results for Burkholderia species (Spp.)
against various antibiotics reveal notable variations in
Sensitivity. Minocycline (MI) exhibits a sensitivity

rate of 25%, while Meropenem (MRP) demonstrates
the highest sensitivity rate at 100%, indicating its
effectiveness in treating Burkholderia spp. infections.
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Trimethoprim/Sulfamethoxazole (COT) displays a

moderate sensitivity rate of 62.5%, while Ceftazidime
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(CAZ) shows a lower sensitivity rate at 37.5%.
Tigecycline (TGC) exhibits a sensitivity rate of 25%.

Organism — Enterococcus spp. (% Sensitivity )

P GEN | HLG E

CIP

LE [ VAN | TEI LZ

15.63 | 0.00 | 12.50 | 6.25

3.13

12.50 | 50.00 | 87.50 | 87.50

GRAPHICAL REPRESENTATION OF % SENSITIVITY IN ENTEROCOCCUS SPP.

15.6 12.5 12.5

P GEN HLG E

The sensitivity results for Enterococcus species (spp.)
against various antibiotics indicate varied Sensitivity.
Penicillin (P) exhibits a sensitivity rate of 15.63%,
while Gentamicin (GEN) shows no sensitivity. High-
level Gentamicin (HLG) demonstrates a sensitivity
rate of 12.50%, and Erythromycin (E) exhibits a rate

87.5—87.5
/50
CIp LE VAN TEI Lz

of 6.25%. Ciprofloxacin (CIP) displays a sensitivity
rate of 3.13%. Notably, Linezolid (LZ) and
Teicoplanin (TEI) both demonstrate the highest
sensitivity rates at 87.50%, followed by Vancomycin
(VAN) at 50.00%.

Organism — Proteus spp. (%oSensitivity)
PI CP|CX|CT|CP|AS|PIT{AM|AK | GE |CIP| CO |IPM| MR | ETP
D M R M C N T P
33.31333]333|333]333[333)|666|333]333[333[333]333[333]333] 333
GRAPHICAL REPRESENTATION OF % SENSITIVITY IN PROTEUS SPP.
66.6
33.3—33.3-33.3—33.3-33.3—33.3 33.3—33.3=33.3—33.3=33.3—33.3-33.3-33.3
PI CPD CXM CTR CPM A/S PIT AMC AK GEN CIP COT IPM MRP ETP
The sensitivity results for Proteus species (spp.) Gentamicin (GEN), Ciprofloxacin (CIP),
against various antibiotics reveal a consistent pattern ~ Trimethoprim/Sulfamethoxazole (COT), Imipenem

of Sensitivity. Piperacillin (PI), Cefpodoxime (CPD),
Cefuroxime (CXM), Ceftriaxone (CTR), Cefepime
(CPM), Ampicillin/Sulbactam (AJS),
Amoxicillin/Clavulanic acid (AMC), Amikacin (AK),

(IPM), Meropenem (MRP), and Ertapenem (ETP) all
demonstrate a uniform sensitivity rate of 33.3%.
However, Piperacillin/Tazobactam (PIT) stands out
with a higher sensitivity rate of 66.6%.

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

Organism — SalmonellaTyphi(%Sensitivity)
PI [CXM | CFM | CTR | CPM | AMC | A/S | AK | GEN | COT | IPM | MRP | AMP | AZM
50| 50 50 50 50 50 50 | 50 | 50 50 50 50 50 50
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GRAPHICAL REPRESENTATION OF % SENSITIVITY IN SALMONELLA TYPHI

50 =—-50=—50—50—50—50—50— 50— 50 — 50 — 50 — 50 — 50 — 50

Pl CXM CFM CTR CPM AMC A/S

The sensitivity results for Salmonella Typhi against
various antibiotics demonstrate a consistent
Sensitivity pattern, with each antibiotic showing a
uniform sensitivity rate of 50%. This uniformity is
observed across Piperacillin (PI), Cefuroxime (CXM),

Cefixime (CFM), Ceftriaxone (CTR), Cefepime
(CPM),  Amoxicillin/Clavulanic  acid  (AMC),
Ampicillin/Sulbactam  (A/S), Amikacin  (AK),

Gentamicin (GEN), Trimethoprim/Sulfamethoxazole

AK  GEN COT IPM MRP AMP AZM

Ampicillin (AMP), and Azithromycin (AZM). These
findings suggest that Salmonella Typhi maintains a
consistent Sensitivity profile across a broad spectrum
of antibiotics, which provides valuable guidance for
treatment selection. However, continued monitoring
of antibiotic resistance patterns remains crucial to
ensure effective management of Salmonella Typhi
infections and to mitigate the risk of resistance
development.

(COT), Imipenem (IPM), Meropenem (MRP),
Organism — Rautella spp. (% Sensitivity)
CL|TIG|AMC]| PIT |CXM | ETP | MRP | CPM | CIP
100 | 100 | 33.33 | 33.33 | 33.33 | 33.33 | 33.33 | 33.33 | 33.33
GRAPHICAL REPRESENTATION OF % SENSITIVITY IN RAOUTELLA 5PP.
100 =—— 100
33.33 33.33 33.33 33.33 33.33 33.33 33.33
CL TIG AMC PIT CXM ETP MRP CPM Clp
The sensitivity results for Raoultella species (spp.) DISCUSSION

against various antibiotics reveals notable variations.
Chloramphenicol (CL) and Tigecycline (TIG) exhibit
a high sensitivity rate of 100%, indicating their
efficacy against Raoultella spp. infections. However,
Ampicillin/Clavulanic acid (AMC) and
Piperacillin/Tazobactam (PIT) show lower sensitivity
rates of 33.33%, suggesting limited effectiveness.
Similarly, Cefuroxime (CXM), Ertapenem (ETP),
Meropenem  (MRP), Cefepime (CPM), and
Ciprofloxacin (CIP) also demonstrate sensitivity rates
of 33.33%.

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

The findings of this retrospective study on the
prevalence and antibiotic sensitivity patterns of
bloodstream infections (BSIs) among patients
admitted to a tertiary care center reveal insights that
align with and contribute to the existing body of
literature on this subject. A comparative analysis with
previous research allows for a deeper understanding
of the implications of the current findings.

The observed positivity rate of 29.8% in this study is
consistent with the range reported in similar studies
conducted in various healthcare settings globally
[6][7]. This underscores the persistent burden of BSIs
and emphasizes the need for effective infection
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control strategies and antimicrobial
programs to mitigate their impact.
Gender-wise distribution analysis indicated a slightly
higher prevalence of BSIs among male patients,
which is in line with the findings of several studies
[8][9]. This gender disparity may be attributed to
differences in immune response, lifestyle factors, or
occupational exposures, highlighting the importance
of gender-sensitive approaches in infection
prevention and control.

Age-wise distribution revealed a higher prevalence of
BSIs among older adults, particularly those aged 51-
60 years, which corroborates findings from previous
studies [10][11]. This age group often presents with
multiple comorbidities and age-related immune
dysfunction, rendering them more wvulnerable to
infections. Targeted interventions tailored to the
specific needs of this demographic are essential for
effective infection management.

Comparison of bacterial isolates with existing
literature demonstrates similarities in the predominant
pathogens identified. Coagulase-negative
Staphylococci, Klebsiella ~ pneumoniae,  and
Acinetobacter spp. emerge as common culprits,
consistent with global trends in healthcare-associated
infections  [12][13]. However, variations in
prevalence and antimicrobial resistance profiles may
reflect  differences in  local  epidemiology,
antimicrobial usage patterns, and infection control
practices.

The antibiotic sensitivity patterns observed in this
study align with reports of increasing antimicrobial

stewardship

resistance worldwide. High rates of resistance,
particularly ~ among  gram-negative  bacteria,
underscore the urgent need for antimicrobial

stewardship interventions and the development of
novel therapeutic strategies [14][15]. The variability in
sensitivity patterns across different pathogens
highlights the importance of individualized treatment
approaches guided by local surveillance data.

This study contributes valuable insights to the field by
providing context-specific data on the epidemiology
and antimicrobial resistance of BSls. By comparing
and contextualizing the findings within the broader
literature, it underscores the importance of evidence-
based interventions and collaborative efforts to
address the challenges posed by antimicrobial
resistance and improve patient outcomes in the
management of BSls.

CONCLUSION

In conclusion, this comparative discussion elucidates
the significance of the findings from this retrospective
study on bloodstream infections. By contextualizing
the results within the existing literature, it underscores
the persistent challenges posed by BSIs and
antimicrobial resistance while highlighting the
importance of evidence-based interventions and
collaborative efforts to combat these threats
effectively. Continued surveillance and research are
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essential to monitor trends, inform practice, and
develop targeted strategies aimed at reducing the
burden of BSIs and antimicrobial resistance in
healthcare settings.

Disclosure: The authors have no potential conflicts of
interest to disclose.
Acknowledgement: Heartfelt
Department of Microbiology,
College & Hospital.

gratitude to the
Chirayu Medical

REFERENCES

1. Angus DC, van der Poll T. Severe sepsis and septic
shock. New England Journal of Medicine.
2013;369(9):840-851.

2. Singer M, Deutschman CS, Seymour CW, Shankar-
Hari M, Annane D, Bauer M, et al. The Third
International Consensus Definitions for Sepsis and
Septic Shock (Sepsis-3). JAMA. 2016;315(8):801-810.

3. Chaudhary M, Kumar A. 'Antibiotics' - A Global
Antimicrobial Stewardship: 100 Years after Fleming's
Discovery. Pharmaceutica Analytica Acta.
2014;5(11):1-3.

4. lLaupland KB, Church DL. Population-based
epidemiology and microbiology of community-onset
bloodstream infections.  Clinical ~ Microbiology
Reviews. 2014;27(4):647-664.

5. Timsit JF, Ruppé E, Barbier F, Tabah A, Bassetti M,
Pseudomonas spp., et al. Bloodstream infections in
critically ill patients: an expert statement. Intensive
Care Medicine. 2020;46(2):266-284.

6. Scott RD 2nd. The Direct Medical Costs of
Healthcare-Associated Infections in U.S. Hospitals and
the Benefits of Prevention. Centers for Disease Control
and Prevention.
https://www.cdc.gov/hai/pdfs/hai/scott_costpaper.pdf.
Accessed April 3, 2024.

7. Marschall J, Agniel D, Fraser VJ, Doherty J, Warren
DK. Gram-negative bacteraemia in non-ICU patients:
factors associated with inadequate antibiotic therapy
and impact on outcomes. J Antimicrob Chemother.
2008;61(6):1376-1383.

8. Opota O, Jaton K, Greub G. Microbial diagnosis of
bloodstream infection: towards molecular diagnosis
directly from blood. Clin Microbiol Infect.
2015;21(4):323-331.

9. Wehrhahn MC, Robinson JO, Pearson JC, et al.
Clinical and laboratory features of invasive
Staphylococcus aureus infection in 5 tertiary care
hospitals in New South Wales, Australia. Diagnostic
Microbiology and Infectious Disease. 2012;74(4):389-
395.

10. Wang HE, Shapiro NI, Angus DC, Yealy DM.
National estimates of severe sepsis in United States
emergency  departments.  Crit  Care  Med.
2007;35(8):1928-1936.

11. Martin GS, Mannino DM, Eaton S, Moss M. The
epidemiology of sepsis in the United States from 1979
through 2000. N Engl J Med. 2003;348(16):1546-
1554.

12. Diekema DJ, Pfaller MA, Schmitz FJ, et al. Survey of
infections due to Staphylococcus species: frequency of
occurrence and antimicrobial Sensitivity of isolates
collected in the United States, Canada, Latin America,
Europe, and the Western Pacific region for the

365



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 13, No. 4, April 2024

13.

14.

SENTRY Antimicrobial Surveillance Program, 1997-
1999. Clin Infect Dis. 2001;32 Suppl 2: S114-S132.
Guembe M, Marin M, Martin-Rabadan P, et al.
Usefulness of universal 16S rRNA gene PCR and
sequencing in the diagnosis of prosthetic joint
infection. J Inf Secur. 2014;69(1):94-101.

World Health Organization. Antimicrobial Resistance:
Global Report on Surveillance 2014. World Health
Organization; 2014.

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

15.

Online ISSN: 2250-3137
Print ISSN: 2977-0122

https://www.who.int/drugresistance/documents/surveil
lancereport/en/. Accessed April 3, 2024.

CDC. Antibiotic Resistance Threats in the United
States, 2019. U.S. Department of Health and Human
Services, CDC; 2019.
https://www.cdc.gov/drugresistance/pdf/threats-
report/2019-ar-threats-report-508.pdf. Accessed April
3, 2024.

366



