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Abstract

Background: Septicemia remains a critical cause of mortality, particularly in low- and middle-income countries
like India. Rising antimicrobial resistance (AMR) necessitates evidence-based prescribing to improve clinical
outcomes. This study aimed to assess the impact of microbiological culture results on antimicrobial prescribing
patterns.

Methods: A prospective observational study was conducted in a tertiary care teaching hospital over 12 months.
Blood culture—positive patients of all ages and both genders were included. Data regarding demographics,
clinical diagnosis, organism isolates, culture sensitivity results, empirical and definitive antimicrobial therapy,
and adverse drug reactions were collected using a pre-validated proforma and analyzed using descriptive
statistics.

Results: Out of 120 patients, 53% were male and 47% female. Staphylococcus aureus (48%) was the most
common isolate followed by Klebsiella pneumoniae (18%) and Enterococcus species (8%). A total of 248
antimicrobials were prescribed empirically with penicillins, aminoglycosides and cephalosporins groups being
the most common. Only a small proportion belonged to the Access group. Therapy was modified in 42% of
cases following culture sensitivity reports. Vancomycin, meropenem, and piperacillin—tazobactam were the
most commonly used definitive agents. Resistance patterns showed high MRSA prevalence, while vancomycin
and linezolid retained full sensitivity. Two mild and preventable adverse drug reactions were reported.
Conclusion: The Study highlights a predominance of Gram-positive pathogens and extensive use of Watch and
Reserve antimicrobials. Culture-guided modification significantly optimized therapy in many cases.
Strengthening antimicrobial stewardship and promoting Access-group antimicrobial use are crucial to curb
rising AMR and improve septicemia outcomes.
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Introduction

Septicemia, defined as ‘the presence of pathogenic
microorganisms or their toxins in the bloodstream,’
is a severe condition that triggers a systemic
inflammatory response known as “sepsis”. [1] It is
one of the major causes of morbidity and mortality
and the most common healthcare associated
infection. [2]

A recent scientific publication estimated that in
2017 there were 48.9 million cases and 11 million
sepsis-related deaths worldwide, which accounted
for almost 20% of all global deaths. In 2017, nearly
50% of worldwide sepsis cases were in children,
amounting to around 20 million cases. This
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condition led to approximately 2.9 million deaths
among children under the age of 5. Regional
disparities in sepsis incidence and mortality exist;
approximately 85% of sepsis cases and sepsis-
related deaths worldwide occurred in low- and
middle-income countries. [3] India is burdened by a
high incidence of sepsis, with an estimated 11
million individuals affected yearly and a mortality
rate of nearly 3 million. As per study by an
international research consortium, sepsis claims
more lives in India than in other South Asian
countries except Afghanistan. [4]
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Treatment for septicemia requires antimicrobials
and antimicrobial resistance (AMR) is a key
contributor to the failure of treatment, leading to
the rapid progression of sepsis and septic shock.
Sepsis patients with resistant pathogens have been
found to have a higher risk of hospital mortality.
[5] In 2019 alone, worldwide 1.27 million deaths
were directly caused by AMR, surpassing the total
of HIV and Malaria combined. [6] Alarmingly, by
2050, Asia is predicted to experience 4.7 million
deaths directly by AMR. India possesses one of the
world’s highest antimicrobial resistance rates. [7]

To combat antimicrobial resistance, the AWaRe
classification of antimicrobials was developed in
2017 by the WHO Expert Committee on Selection
and Use of Essential Medicines as a tool to support
antimicrobial stewardship efforts at local, national
and global levels. The AWaRe classification is
intended as a tool for monitoring antimicrobial
consumption, defining targets and monitoring the
effects of stewardship policies that aim to optimize
antimicrobial use and curb antimicrobial resistance.
Antimicrobials are grouped into three categories
called Access, Watch, and Reserve. These groups
consider how different antimicrobials affect
antimicrobial resistance. It's important to use
antimicrobials correctly to make sure they keep
working well. [8]

The WHO's plan from 2019 to 2023 aims for each
country to use at least 60% of all antimicrobials
from the Access group. These antimicrobials are
considered safer and less likely to lead to
resistance, so using more of them helps to protect
their effectiveness. [9] The distribution of
pathogens and their susceptibility pattern to
antimicrobials vary regionally and even in the same
region, they change over time. [10]

Therefore, the knowledge on the frequency of the
causative microorganisms and their susceptibility
to various antimicrobials, is needed to provide
guidance toward an empirical therapy.

The present study was conducted to assess the
sensitivity and  resistance  profiles of
microorganisms isolated from septicemic patients
and it will help to find the best treatment for a
bacterial infection. An AWaRe index could be help
to estimate the relative use of narrow spectrum and
broad-spectrum antimicrobials in clinical practice.
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Materials and Methods
Study Design: A prospective observational study.

Study Setting: Departments of Pediatrics,
Medicine, Surgery, Orthopedics, and OBGY in a
tertiary care teaching hospital.

Study Duration: 12 months
Sample Size: 120

Ethical Considerations: The study protocol,
proforma and informed consent form in English
and Gujarati were submitted and approved by
Institutional Ethics Committee (Approval No:
PDUMC/IEC/50/2023). Written informed consent
was taken from all participants or guardians (for
pediatric patients).

Inclusion Criteria

o Patients who were diagnosed with septicemia
with  positive  microbiological  culture
sensitivity testing.

o Patients of either sex and of all ages.

Exclusion Criteria

o Patients having malaria, tuberculosis and HIV
infection.

o Inadequate case record or data.

e Not willing to participate.

Data Collection: Data were collected using a pre-
validated proforma:

e Demographics

e  Clinical diagnosis

o  Empirical antimicrobial therapy
e Blood culture organism

o  Sensitivity report

o Definitive antimicrobial therapy

Data Analysis: Data analyzed using descriptive
statistics. Results presented as numbers and
percentages.

Results

Total 120 blood culture positive septicemic patients
were enrolled in the study for total 12 months. Out
of 120 patients analyzed, 64(53%) were male and
56(47%) were female. Most of patients 57 (48%)
belong to Adult age group (19- 65 years) followed
by 55 (46%) belong to Child age group (up tol2
years).

Table 1: Age group wise Distribution

Serial No. Age Groups Total Number of Patients [N=120]
1 0 — 12 years (Child) 55 (46%)

2 13 - 18 years(Adolescence) 05 (4%)

3 19- 65 years (Adult) 57 (48%)

4 >65 years (old age) 03 2%)

Staphylococcus Aureus, a gram positive bacteria,
was highest in number 58 (48 %) followed by the
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Klebsiella pneumoniae, a gram negative bacteria
were 21 (18%) out of 120 patients have been
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isolated from blood culture followed by Acinetobacter baumannii, Salmonella Typhi, and
Enterococcus species were 10 (8%) and gram Pseudomonas Aeruginosa were 10 (8%), 10 (8%),
negative  bacteria  like  Escherichia  coli, 7 (6%) and 4 (4%) respectively.

Isolated microorganisms

10 (8%)
58 (48%) |
10(8%) /
/
4
4
21 (18%) >
@ Staphylococcus aureus EKlebsiella pneumoniae
Enterococcus species Escherichia coli
B Acinetobacter baumannii @ Salmonella Typhi
B Pseudomonas aeruginosa

Figure 1: Bar chart showing distribution of isolated micfoorganismé '

In total, 248 antimicrobials were prescribed among 120 patients as Empirical therapy. Among the 120
prescriptions analyzed, two antimicrobials per prescription were most common (n = 93), followed by three
antimicrobials (n = 18), while a single antimicrobial was prescribed in nine cases (n = 9) only as shown in
Table-2.

Figure-2: Number of Antimicrobials per prescription
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é 80
% 70
g e
E o
z
40 18
9
30
1 2 3
Total number of Antimicrobials
Figure 2: Number of antimicrobials per prescription
As shown in Table-2, Penicillin group of common group was Aminoglycosides (Gentamycin
antimicrobials drugs like Ampicillint sulbactam, and Amikacin) and third most common group was
Piperacillint+ Tazobactam, Amoxicillin+ Clavulanic Cephalosporins (Ceftriaxone, Cefotaxime,
acid were prescribed most commonly. Second most Cefosulbactam, and Cefixime).
Table 2: Empirical antimicrobial drugs with their groups
Antimicrobial Name of drug Number of patients receiving | Total no.of drug
group the drug [N-120] [N-248]
Penicillins Ampicillin + sulbactam 36 56
Piperacillin+ Tazobactam 16
Amoxicillin + Clavulanic acid 04
Aminoglycosides Gentamycin 36 50
Amikacin 14
Cephalosporins Ceftriaxone 38 44
Cefotaxime 03
Cefosulbactam 02
Cefixime 01
Nayee et al. International Journal of Current Pharmaceutical Review and Research
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Nitroimidazole Metronidazole 41 41
Carbapenems Meropenem 25 25
Glycopeptide Vancomycin 22 22
Macrolides Azithromycin 04 04
Fluoroquinolones Levofloxacin 03 03
Lincosamide Clindamycin 02 02
Polymyxin Colistin 01 01

As shown in Table-2, total 16 Antimicrobial agents
were prescribed as empirical treatments in which
only 6 from Access group, 8 from Watch group and

2 from Reserve group of WHO AWaRe index. [8]

Out of 120 patients,
therapy had been

empirical antimicrobial
changed to definitive

antimicrobial therapy in 51(42%) patients after
culture sensitivity testing. Total 71 antimicrobials
were prescribed among 51 patients, in which

antimicrobials therapy was changed after culture
and sensitivity testing as Definitive therapy, 31
patients received 1 antimicrobial and 21 patients
received 2 antimicrobials.

As shown in Table-3, Vancomycin was the most
commonly used drug in definitive antimicrobial

therapy. Second most common drug was
Meropenem and third was Piperacillin  +
Tazobactam.

Table 3: Definitive antimicrobial drugs with their groups

Antimicrobial group Name of drug Number of patients | Total number of drug
receiving the drug [N-51] | [N-71]
Glycopeptide Vancomycin 27 27
Carbapenems Meropenem 17 17
Penicillin Piperacillin+Tazobactam 09 09
Aminoglycosides Amikacin 03 05
Gentamycin 02
Polymyxin Colistin 05 05
Oxazolidinones Linezolid 04 04
Lincosamide Clindamycin 02 02
Cephalosporins Ceftriaxone 01 02
Cefotaxime 01
Nitroimidazole Metronidazole 01 01
Fluoroquinolones Levofloxacin 01 01

As shown in Table-3, total 12 Antimicrobial agents
were prescribed as definitive treatments in which
only 4 from Access group, 6 from Watch group and
2 from Reserve group of WHO AWaRe index. [8]

Culture sensitivity and resistance testing of all

septicemia was collected as part of the study.
Gram positive microorganism, Staphylococcus
Aureus was the most commonly isolated during the
study.

Figure-3 shows the antibiogram of Staphylococcus

microorganisms isolated from patients with Aureus.
Sensitive Resistance
LINEZOLID 100%
VANCOMYCIN 100%
w2
S TETRACYCLINS 88% 12%
e COTRIMOXAZOLE 76% 24%
- CLINDAMYCIN 31% 69%
2 CEFTRIAXONE 42% 58%
& CEFOTAXIM + CLAVULANIC ACID 100%
= GENTAMYCIN 53% 47%
&
Z AMIKACIN 100%
PIPERACILLIN + TAZOBACTAM 100%
AMPICILLIN + SULBACTAM 100%
PERCENTAGE OF TOTAL DRUGS TESTED
Figure 3: The antibiogram of Staphylococcus Aureus isolates showing Sensitivity
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A Gram negative microorganism, Klebsiella pneumoniae was the second most common isolated during the

study. Figure-4 shows the antibiogram of Klebsiella

Sensitive

COLISTIN

LINEZOLID

VANCOMYCIN
TETRACYCLINS
COTRIMOXAZOLE
CLINDAMYCIN
MEROPENEM

IMIPENEM
FLUOROQUINOLONES
GENTAMYCIN

AMIKACIN

PIPERACILLIN + TAZOBACTAM
AMPICILLIN + SULBACTAM

ANTIMICROBIAL DRUGS

pneumoniae.

Resistance

100%
100%
100%

65%
25%
31%
73%
75%
22%
60%
53%
47%

35%
75%
69%

27%
25%

78%
40%
47%
53%

100%

PERCENTAGE OF TOTAL DRUG TESTED

Figure 4: The antibiogram of Klebsiella pneumoniae isolates showing Sensitivity

Another Gram positive microorganism, Enterococcus species were the third most commonly isolated during the
study. Figure-5 shows the antibiogram of Enterococcus species.

Sensitive Resistance
LINEZOLID 100%
VANCOMYCIN 89% 11%
§ TETRACYCLINS 50% 50%
= COTRIMOXAZOLE 100%
g CLINDAMYCIN 100%
§ CEFTRIAXONE 100%
E FLUOROQUINOLONES 17% 83%
5 GENTAMYCIN 75% 25%
= AMIKACIN 100%
PIPERACILLIN + TAZOBACTAM 100%
AMPICILLIN + SULBACTAM 100%

PERCENTAGE OF TOTAL DRUG TESTED

Figure 5: The antibiogram of Enterococcus species isolates showing Sensitivity

The comparison of antimicrobials used in the study
with the Gujarat State Essential Drug List (2022—
23), the National List of Essential Medicines
(NLEM 2022), and the WHO Essential Medicines
List (23rd edition, 2023) is shown in Table 4.

Most commonly used antimicrobials, including
piperacillin—tazobactam, amoxicillin—clavulanic
acid, gentamicin, amikacin, ceftriaxone,
cefotaxime, cefixime, metronidazole, meropenem,
vancomycin, azithromycin, levofloxacin, and
clindamycin, were listed in all three essential

Nayee et al.

medicine lists. Some antimicrobials such as
ampicillin—sulbactam and cefosulbactam—were
not included in any of the essential medicine lists.
Colistin was included in the Gujarat state list and
the WHO list, but was absent from NLEM 2022.
Linezolid was listed only in the WHO Essential
Medicines List.

This comparison highlights formulary differences
and the essentiality assigned to various
antimicrobials across state, national, and WHO
guidelines.
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Table 4: State essential drug list, NLEM and WHO essential medicine list

Sr Name of antibiotics State (Gujarat) Essential | NLEM- | WHO Essential
No. drug list (2022-23) 2022 Medicine list (23"9) 2023
1 Inj. Ampicillin + sulbactam No No No
2 Inj. Piperacillint+ Tazobactam Yes Yes Yes
3 Inj. Amoxycillin + Clavulanic acid | Yes Yes Yes
4 Inj. Gentamycin Yes Yes Yes
5 Inj. Amikacin Yes Yes Yes
6 Inj. Ceftriaxone Yes Yes Yes
7 Inj. Cefotaxime Yes Yes Yes
8 Inj. Cefosulbactam No No No
9 Inj. Cefixime Yes Yes Yes
10 Inj. Metronidazole Yes Yes Yes
11 Inj. Meropenem Yes Yes Yes
12 Inj. Vancomycin Yes Yes Yes
13 Inj. Azithromycin Yes Yes Yes
14 Inj. Levofloxacin Yes Yes Yes
15 Inj. Clindamycin Yes Yes Yes
16 Inj. Colistin Yes No Yes
17 Inj. Linezolid No No Yes

Two cases of fixed drug eruption, each affecting
one patient and suspected to be caused by
nimesulide and ceftriaxone respectively. Both
reactions were classified as probable on the WHO
causality scale, assessed as mild on the Hartwig
and Siegel severity scale, and judged preventable
by the Modified Schumock & Thornton scale.

Discussion

This study assesses the impact of microbiological
culture results on antimicrobial prescribing pattern
in 120 blood culture proven septicemic patients.
The usefulness of microbiological cultures has been
questioned many times, but in the present era of
increasing antimicrobial resistance it is more
important than ever to avoid unnecessary broad-
spectrum antimicrobial therapy. It has been
demonstrated that adjusting antimicrobial therapy
according to the results of microbiological culture
findings leads to a narrowing of antimicrobial
therapy. Thereby, the emergence of antimicrobial
resistance can be avoided or delayed. [11]

In addition, it has been repeatedly demonstrated
that 40-70% of use of these agents is inappropriate,
with consequent waste of resources. Several
hospitals have implemented different strategies to
curb the overuse of specific antimicrobial agents,
with varying outcomes. [12]

Our study observed a predominance of Gram-
positive bacteria (56.66%), with Staphylococcus
aureus being the most common isolate (48.33%).
Similar findings have been reported in studies by
Ajay L. Das et al. [2,13], whereas other reports
document Gram-negative predominance. [10,14]
Such variations likely reflect differences in regional
epidemiology and local hospital infection patterns.
A total of 248 antimicrobials were prescribed

Nayee et al.

empirically, with most patients receiving two
antimicrobials. Study performed by Tamma et al on
combination therapy for treatment of infections
with bacteria do not support the use of combination
antimicrobial therapy. The potential benefits of
combination therapy for patients with severe sepsis
warrant further investigation through well-designed
randomized trials. [15]

Penicillin group [total-56] of antimicrobials drugs
like  Ampicillin+  sulbactam,  Piperacillin+
Tazobactam, Amoxicillin + Clavulanic acid and
aminoglycosides [total-50] antimicrobial agent like
Gentamycin and Amikacin were most commonly
used drugs as an empirical antimicrobial therapy in
our study. Similar results were shown in the study
performed by Berlid et al. [11] Whereas study
performed by Savita Choudhary et al showing
Cephalosporins, Piperacillin + Tazobactam and
Clindamycin were prescribed most commonly as
empirical therapy. [13] The reason behind use of
these drugs may be the most patients were from
Pediatric and Medicine departments where these
drugs are commonly prescribed.

In our study in 51[42%] patients, antimicrobial
therapy was modified or changed according to the
blood culture and sensitivity reports. Study
conducted by Panaligan et al. has shown that
modification of therapy was in 7.2% patients only
and another study has shown modification in 27%
patients. [14,16] This could be because physicians
were more inclined to start on newer broad-
spectrum antimicrobials and those were sensitive to
organisms. Berild et al study has shown
modification of therapy in 64.60% patients. [11] In
our study, Total 71 antimicrobials were prescribed
among 51 patients, in which antimicrobials therapy
was changed after culture and sensitivity testing as
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Definitive therapy. Vancomycin [27] was the most
commonly used drug in definitive antimicrobial
therapy. Second most common drug was
Meropenem [17] and third was Piperacillin +
Tazobactam [09]. Choudhary S et al study has
shown that Meropenem, Teicoplanin, and
Piperacillin + Tazobactam were the most
commonly prescribed drugs. [13]

Resistance patterns observed in this study were
concerning. Among S. aureus isolates, 43% were
MRSA, and high resistance was noted to multiple
agents including penicillin (96%) and ciprofloxacin
(89%), while no resistance was observed to
vancomycin or linezolid. These findings mirror
those of Dharmapalan D. et al.[17] Enterococcus
species showed high resistance to macrolides and
fluoroquinolones but preserved susceptibility to
vancomycin and linezolid, similar to prior data.
[17]

Klebsiella pneumoniae isolates exhibited very high

resistance to cephalosporins and moderate
resistance to aminoglycosides and
fluoroquinolones, while retaining susceptibility to
colistin. Comparable resistance trends have been
documented in regional studies. [17,18] Rising
resistance to cephalosporins and aminoglycosides
reflects global patterns, as highlighted by
surveillance data from the European Union. [18]

Study performed by Eiland III et al showed that
early treatment of infections with appropriate,
definitive antimicrobial therapy has proven to
reduce mortality, length of hospital stay, and
healthcare costs. [19] Another study performed by
Kollef showed that inappropriate inadequate initial
empirical therapy is associated with increased
mortality, morbidity, and length of hospital stay.
[20] To ensure the rational use of antimicrobials
and prevent the development of resistance, it's
crucial to implement antimicrobial stewardship
programs and establish a local antibiogram specific
to the hospital's microorganisms. This involves
adopting control measures such as restricting the
use of certain antimicrobials, implementing
therapeutic ~ guidelines, and  continuously
monitoring the resistance patterns of common
pathogens in the hospital. These actions are
recommended to enhance the appropriate and
effective utilization of antimicrobials.[21] Effective
stewardship programme can decrease antimicrobial
use by 20-40%, incidence of health care associated
infections, lengths of stay, and prevalence of
bacterial resistance. [22]

The future of antimicrobial and survival of every
human being that acquires a bacterial infection will
depend on the serious commitment of many
stakeholders including government authorities,
policy makers, health-care workers, pharmaceutical
companies and consumers. Addressing
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antimicrobial resistance is challenging;
paradoxically, raising antimicrobial prices could
control their overuse, yet we must maintain a
delicate balance to ensure access. Innovative
approaches in quality assurance, healthcare
financing, and social marketing offer promising
avenues for tackling this complex issue. [23]

Conclusion and Limitations

Our study shows that microbiological culture
results affect antimicrobial prescribing in only 42%
of cases. However, this finding should not
undermine the essential role of microbiological
investigations in diagnosing suspected infections.
Integrating the review of microbiological results
into medical practice for patients receiving
antimicrobials can significantly improve
antimicrobial prescribing practices.

Standard treatment guidelines are issued at national
and state levels but routine survey and updating of
sensitivity profile of microbial organisms at every
hospital /setup is necessary to keep pace with the
development of resistance. Therefore, Each and
every hospital must have its own local antibiogram
mentioning empirical therapy options and
circulated among clinical branches to disseminate
the sensitivity profile at regular interval.

The study also has important limitations, including
its single-center design with a small sample size,
inclusion of only culture-positive cases and being a
one-time study, continuous surveillance of
antimicrobial sensitivity patterns was not assessed.

References

1. Brant, E.B., Seymour C.W., Angus D.C.
Sepsis and Septic Shock. In: Harrison's
Principles of Internal Medicine. (21% ed.) New
Delhi: McGraw Hills LLC; 2022. p. 8256-
8283.

2. Ajay Kumar Lal Das. A Prospective Study on
Antibiotic Sensitivity Pattern in Septicaemic
Patients Attending Emergency Medicine
Department of a Tertiary Care Teaching
Hospital. Int J] Med Res Prof. 2015, 1(3); 92-
95.

3. Rudd KE, Johnson SC, Agesa KM,
Shackelford KA, Tsoi D, Kievlan DR, et al.
Global, regional, and national sepsis incidence
and mortality, 1990-2017: analysis for the
Global Burden of Disease Study. Lancet
(London, England). 2020;395(10219):200-11.

4. Sepsis claims more lives in India than in other
South Asian countries. Hindustan Times. 14
January 2023. Available from: https://www.
hindustantimes.com/lifestyle/health/sepsis-
claims-more-lives-in-india-than-in-other-
south-asian-countries-here-s-all-you-need-to-
know-about-the-disease-101673665488600.
html

International Journal of Current Pharmaceutical Review and Research

973


https://www.hindustantimes.com/lifestyle/health/sepsis-claims-more-lives-in-india-than-in-other-south-asian-countries-here-s-all-you-need-to-know-about-the-disease-101673665488600.html
https://www.hindustantimes.com/lifestyle/health/sepsis-claims-more-lives-in-india-than-in-other-south-asian-countries-here-s-all-you-need-to-know-about-the-disease-101673665488600.html
https://www.hindustantimes.com/lifestyle/health/sepsis-claims-more-lives-in-india-than-in-other-south-asian-countries-here-s-all-you-need-to-know-about-the-disease-101673665488600.html
https://www.hindustantimes.com/lifestyle/health/sepsis-claims-more-lives-in-india-than-in-other-south-asian-countries-here-s-all-you-need-to-know-about-the-disease-101673665488600.html
https://www.hindustantimes.com/lifestyle/health/sepsis-claims-more-lives-in-india-than-in-other-south-asian-countries-here-s-all-you-need-to-know-about-the-disease-101673665488600.html
https://www.hindustantimes.com/lifestyle/health/sepsis-claims-more-lives-in-india-than-in-other-south-asian-countries-here-s-all-you-need-to-know-about-the-disease-101673665488600.html

International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

13.

Nayee et al.

World Health Organization. Factsheets-Sepsis.
19 July,2023. Available at: https://www.
who.int/news-room/fact-sheets/detail/sepsis
C.J.L. Murray, K.S. Tkuta, F. Sharara, L.R.
Swetschinski, G.R. Aguilar, A.P. Gray, C.
Han, C. Bisignano, P.C. Rao, E. Wool, S.
Johnson, A.J. Browne, M.G. Chipeta, F. Fell,
S. Hackett, G. Haines—Woodhouse, B.H.K.
Hamadani, E.a.P. Kumaran, B. McManigal, M.
Naghavi, Global burden of bacterial
antimicrobial resistance in 2019: a systematic
analysis, Lancet 399 (10325) (2022) 629-655.
Available form: https://doi.org/ 10.1016/s0
140-6736(21)02724-0.

Treatment Guidelines for antimicrobial use in
common syndromes, in: Antimicrobial
Resistance, ICMR, New Delhi, 2023.
Available online at: Guidelines | Indian
Council of Medical Research | Government of
India (icmr.nic.in). (Accessed 19 January
2024).

Web Annex C. WHO AWaRe (access, watch,
reserve) classification of antibiotics for
evaluation and monitoring of use, 2023. In:
The selection and use of essential medicines
2023: Executive summary of the report of the
24th WHO Expert Committee on the Selection
and Use of Essential Medicines, 24 — 28 April
2023. Geneva: World Health Organization;
2023 (WHO/MHP/HPS/EML/2023.04).
Licence: CC BY-NC-SA 3.0 IGO

World  Health  Organization. =~ AWaRe
classification of antibiotics for evaluation and
monitoring of use, 2023.Available at:
https://www.who.int/publications/i/item/WHO
-MHP-HPS-EML-2023.04

Shah AJ, Mulla SA, Revdiwala SB. Neonatal
sepsis: High antibiotic resistance of the
bacterial pathogens in a neonatal intensive care
unit of a tertiary Care hospital. J Clin Neonatol
2012;1:72-5.

Berild D. Mohseni A, Diep LM, Jensenius M.
Ringerta SH. Adjustment of Antibiotic
Treatment According to the Results of Blood
Culture Leads to Decreased Antibiotic Use and
Cost. Journal of Antimicrobial Chemotherapy
2006, 57.326-30.

Raveh D, Levy V. Schlesinger Y, Greenberg
A, Rudensky B. Yinnon AM. Longitudinal
Surveillance of Antibiotic Use in the Hospital.
QJ Mol 2001, 94: 141-52.

Choudhary S, Yadav AK, Sharma S,
Pichholiya M. Effect of blood culture reports
on antibiotics use by physicians in septic
patients of intensive care unit. International
Journal of Research in Medical Sciences.
2015;3(9): 2425-2428.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Panaligan MM, Magtolis LGV, Pena AC.
Influence of blood culture and sensitivity
results on the antibiotic choices of attending
physicians in the management of bacteremia.
Phil J Microbiol Infect Dis. 1998;27(1):28-32.
Tamma PD, Cosgrove SE, Maragakis LL.
Combination Therapy for Treatment of
infections with Gram-Negative Bacteria.
Clinical Microbiology Reviews 2012, 25 (3)
450-70.

Regalario BR, Alinea MCD. Antibiotic
prescribing patterns of pediatric residents: do
the results of blood cultures make a difference?
PIDSP J. 2012;13(1):51-6.

Dharmapalan D, Sheth A, Yewale V. High
reported rates of Antimicrobial resistance in
India Neonatal and pediatric Blood Stream
Infection. JPIDS 2017:6 (September); e63.
Summary of the Latest Data on Antibiotic
Resistance in the European Union. Available
online:https://www.ecdc.europa.eu/sites/defaul
t/files/media/en/publications/Documents/antibi
otic-resistance-in-EU-summary.pdf [Accessed
on June 25, 2024].

Eiland III EH, Beyda N, Han J, Lindgren W,
Ward R, English TM et al. The Utility of
Rapid  Microbiological and  Molecular
Techniques in Optimizing Antimicrobial
Therapy. SRX Pharmacology, vol. 2010,
Article ID 395215, 6 pages, 2010,
doi:10.3814/2010/395215.

Kollef MH. Broad Spectrum Antimicrobials
and the Treatment of Serious Bacterial
Infections: Getting It Right Up Front, Clinical
Infectious Diseases 2008, 47, 53-13.

Mistry VR, Pandya AS, Chaudhari JS,
Sondarva DB, Pillai A, Hotchandani SC Use of
Antimicrobial Prophylaxis in Clean Elective
Orthopedic Surgical  Procedures  and
Identifying Common Infective Organisms. Int
J Med Sci Public Health 2013, 2:994- 1000.
Vernaz N, Hill K, Leggeat S. Temporal Effects
of Antibiotic Use and Clostridium Difficile
Infections. J Antimicrob Chemother 2009, 63:
1272-75.

Laxminarayan R, Duse A, Wattal C, Zaidi
AKM, Wertheim HFL, Sumpradit N et al.
Antibiotic Resistance-The Need for Global
Solutions. The Lancet Infectious Diseases
2013; 13 (12) 1057-98.

Gupta S, Sakhuja A, Kumar G, McGrath E,
Nanchal RS, Kashani KB. Culture-negative
severe sepsis: nationwide trends and outcomes.
Chest. 2016;150(6):1251-1259. doi: 10.1016/j.
chest.2016.08.1460.

International Journal of Current Pharmaceutical Review and Research

974


https://www.who.int/news-room/fact-sheets/detail/sepsis
https://www.who.int/news-room/fact-sheets/detail/sepsis
https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2023.04
https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2023.04
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Documents/antibiotic-resistance-in-EU-summary.pdf
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Documents/antibiotic-resistance-in-EU-summary.pdf
https://www.ecdc.europa.eu/sites/default/files/media/en/publications/Documents/antibiotic-resistance-in-EU-summary.pdf

