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Abstract

Background: Blood stream infections cause significant morbidity and mortality worldwide. Rational use of
antimicrobials is required for proper management. Appropriate selection of empirical antibiotic therapy for diagnosed
sepsis is difficult. Objective: The main objective of this study is to evaluate the prescribing pattern of antibiotics in
patients with sepsis in a tertiary care hospital of Eastern India. Methods: The study was carried over a period of one year
at the Department Of Medicine, Kalinga Institute of Medical Sciences (KIMS), Bhubaneswar. We studied 100 patients
with sepsis regarding empirical antibiotics prescribed on initial evaluation. Results: As per the prescription analysis, the
antibiotics used as empirical treatment based on class were penicillin derivatives (72%), macrolide (40%), nitroimidazole
(40%), Cephalosporin (28%), fluoroquinolones (18%), aminoglycoside (13%), Carbapenems (3%) and oxazolidinone
(4%). 56% patients received a combination of two antibiotics. We had seen improvement in 86% of the patients and
discharged them. The rest were either shifted to the specialty care or left the hospital against medical advice.
Conclusion: This study found that beta-lactam antibiotics like piperacillin, amoxyclav and cephalosporins are mostly
used in the empirical treatment of sepsis. Early initiation of antibiotics is associated with improved outcomes in severe
sepsis and septic shock. The addition of two or more antibiotics increases the coverage especially of Gram-negative
bacteria.

Keywords: Blood stream infections, Empirical antibiotics, Sepsis, Gram-positive bacteria, Gram-negative bacteria

Introduction

Sepsis is caused by introduction of different pathogenic frequently prescribed drugs used among hospitalized

organisms into the human host [1]. Bacterial blood
stream infections are a leading cause of significant
patient morbidity and mortality [2]. Severe sepsis and
septic shock are medical emergencies in medical
practice. Severe sepsis or septic shock affects 18 million
individuals per year worldwide. Sepsis syndrome is a
spectrum of diseases. It ranges from SIRS (systemic
inflammatory response syndrome) with possible
infection in one end to severe sepsis, septic shock and
multiple organ failures in the other end [3-6]. The
burden of sepsis on health care is extensive in number;
it is the leading cause of death in non-coronary

intensive care units (ICUs). Antibiotics are the most
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patients [7]. There are widespread concerns about the
appropriate use of these agents both in India and
globally. Prescribing drugs is an important skill which
needs to be updated continuously. The empirical
antibiotic therapy is generally the initial antibiotic
regimen started within 24 hours of admission. Patients
get antibiotics before the drug sensitivity report [8]. As
per international guidelines, the immediate treatment of
severe sepsis or septic shock need antibiotic
administration within the first hour of recognition as it
directly impacts infon mortality [9]. It is very important
to be rationale while choosing the empirical antibiotic.
The appropriate selection of empirical antibiotic therapy
for positive blood cultures is difficult. Bacteria are only
partially identified on Gram stain and drug
susceptibility reports will take an additional 24-48 hours
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after a culture is reported as positive [10]. Antibiotic

sensitivity pattern to common pathogen after the use of e Temperature >38°C or <36°C

empirical antibiotics has been changing day by day. So, e Heart rate >90 beats/ minute

it is necessary to determine antibiotic sensitivity pattern e Respiratory rate >20 breaths/minute

and do bacteriological analysis in different regions e WBC >12,000 cells/mm3, <4000 cells/mm3 or >10
across the world before prescribing antibiotics. % immature (band forms) and had a suspected
Therefore, the purpose of this study was to analyse data infection according to medical record.[12]

on the pattern of empirical antibiotics prescribed in

sepsis patients. We excluded postoperative patients, known cases of

CKD, acute stroke or ACS and patients who are HIV
positive from the study. We collected blood cultures of

Aims and objectives T ) .
all the patients immediately after admission and were

The aim of this study is to evaluate the prescribing sent for culture. On receipt of positive culture reports,
pattern of antibiotics in patients with sepsis in a tertiary we analyzed the pattern of antibiotic sensitivity and
care hospital of Eastern India. antibiotics changed wherever applicable. The pattern of

drug used and the pattern of organisms grown were
Materials and Methods evaluated by analyzing the drug prescriptions and the

This study was a prospective study, which was blood culture reports.

conducted for a period of one year from July 2015 to
June 2016. One hundred patients with sepsis admitted to
the Department Of Medicine of Kalinga Institute of
Medical Sciences (KIMS), Bhubaneswar were studied
regarding antibiotics prescribed on initial evaluation.

The demographic and clinical treatment data of 100
patients was collected in the following format:

Age and sex of the patient
Past history of diabetes

Physical parameters like temperature, heart rate and
The study included adult patients >18 years of age who respiratory rate

presented to medicine department during the study
period with more than or equal to two of the systemic
inflammatory response syndrome (SIRS) criteria as
defined by ACCP/SCCM consensus conference [11].

Diagnosis of patients
The empirical antibiotic used at evaluation
Average number of antibiotics per patients/patient

Results

During the study period of one year from July, 2015 to June, 2016 total 100 patients were evaluated, consisting of 48
(48%) male patients and 52 (52 %) females. Based on the diagnostic criteria of sepsis, three groups of WBC count range
were identified: count <4000/mm3, 4000-12000/mm3 and >12000 /mm3. On analysis, it showed that 8% of patients had
a count less than 4000/mm3 and 6 % had a count between 4000-12000/mm3. The majority 86% had count >12000/mm3
and most of the time it is very high (Table.1).

Most common antibiotics used were piperacillin (56%) and metronidazole (40%). Most patients (56%) received a
combination of two antibiotics (Fig.1). If we analyze based on the class of antibiotics: Penicillin derivatives (72%),
macrolide (40%), cephalosporin (28%), fluoroquinolones (18%), aminoglycoside (13%), carbapenems (3%) and
oxazolidinone (4%) (Fig.2). 48 patients (48%) had a known history of diabetes mellitus at the time of diagnosis. 86% of
the patients showed improvement and were discharged and the rest were either shifted to specialty care or left the
hospital against medical advice.

Table-1: Distribution of patients based on WBC count at diagnosis.

SI. No. WBC Range No. of patients %
1 <4000 8 8
2 4000-12000 6 6
3 >12000 86 86

Results: Majority of patients presented with very high WBC counts
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Sl. Antibiotic No. of % Sl. Antibiotic No. of %

No. patients No. patients
1 Piperacillin 56 56 8 Amoxyclav 16 16
2 Metronidazole 40 40 9 Clarithromycin 35 35
3 Ceftazidime 2 2 10 Ceftriaxone 25 25
4 Ciprofloxacin 2 2% 11 Azithromycin 5 5
5 Netilmycin 7 7 12 Amikacin 6 6
6 Ofloxacin 16 16 13 Cefepime 1 1
7 Imipenem 3 3 14 Linezolid 4 4

Results: Piperacillin (56%) is the most common antibiotics used in the study

Table-3: Distribution of patients according to the number of antibiotics prescribed.

No. of Antibiotics No. of Patients
1 10
2 56
3 28
4 6

Results: Majority of patients with sepsis received a combination of two antibiotics (56%)

Table-4: Distribution of patients according to the class of antibiotics.

Class of antibiotics No. of patients
Penicillin group 72
Macrolide 40
Nitroimidazole 40
Fluoroquinolones 18
Aminoglycosides 13
Cephalosporins 28

Oxazolidinediones
Carbapenems

Results: Penicillin (72%) is the most common class of antibiotics used as empirical treatment of severe sepsis.

Discussion

The main purpose of the study was to evaluate the
prescription pattern of empirical antibiotics at the initial
diagnosis of sepsis at the Department of Medicine,
KIMS, Bhubaneswar. An audit of prescribing patterns
of antibiotics can reflect the quality and standard of
clinical practice. Patients had been administered a
variety of empirical antibiotics during the study period.

A prescription by a doctor may be taken as a reflection
of physician’s attitude to the diseases and the role of
drug treatment. It also provides an insight into the
nature of health care delivery system [13].

International Journal of Medical Research and Review

Appropriate empirical antibiotics are crucial for the
survival of patients with severe sepsis. Formerly,
multidrug resistant pathogens were found almost
exclusively in nosocomial infections. Recently / It has
been observed that the community-acquired infections
are now often caused by antibiotic-resistant bacteria (for
example, extended-spectrum b-lactamase producing
Enterobacteriaceae, multidrug-resistant Pseudomonas
aeruginosa, or methicillin-resistant Staphylococcus
aureus). This striking change in epidemiology may
explain why the initial therapy frequently includes a
combination of different antibiotics [14].
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The choice of empirical antimicrobial therapy depends
on a number of complex issues. This might be related to
the patient’s history, drug intolerances, underlying
pathology or disease, the clinical syndrome, and
susceptibility patterns of pathogens in the community,
in the hospital, and that previously have been
documented to colonize or infect the patient [15].

At the American College of Emergency Physicians
scientific assembly 2013, the results of a prospective
study done on 5787 adults with severe sepsis or septic
shock was presented. This study reflected that patients
who are managed according to 4 clinical goals (blood
cultures before antibiotics, lactate before 90 minutes, IV
antibiotics before 180 minutes, and 30 mL/kg of IV
fluids before 180 minutes) were significantly less likely
to die in the hospital than were those for whom all 4 of
these goals were not met [16].

Gaieski et al. found overall mortality decreased by
13.7% in a cohort receiving uniform, algorithmic
hemodynamic  resuscitation ~ when  appropriate
antibiotics were administered in less than one hour from
triage time (33.2% vs. 19.5%; OR 0.3; 95% CI 0.11 to
0.83; p=0.02) [17].

The Brazilian Medical Association guidelines on
management of sepsis mentioned that broad-spectrum
empirical therapy should be used for severe sepsis or
septic shock patients, aiming to offer the patient the best
early antibiotic therapy. When choosing a broad-
spectrum therapy, the following criteria should be
considered: the primary infective source, the agent’s
susceptibility according to acquisition (either hospital or
community), previous infections and recent anti-
microbials use [18].

Hariharan et al reported that 60% of the patients studied
in a Caribbean ICU received combination of two
antibiotics [19].

Antibiotic resistance among pathogenic bacteria is a
matter of concern worldwide. Widespread and
inappropriate use of antimicrobials is an important
cause of resistance. Formulation of hospital antibiotic
policy based on local susceptibility of the
microorganisms is an urgent need [20].

The choice of empiric antibiotic therapy should be

based on the most likely source of organisms, clinical
settings (community- vs. hospital-acquired sepsis),
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recent antibiotic use, and local antibiotic resistance
patterns. The risk of resistance or super infection can be
reduced by narrowing empiric antibiotic therapy once
the causative organism has been identified. In 2010, a
metanalysis  found that combination therapy
demonstrated survival benefit and improved clinical
response in patients who had septic shock. However,
combination antibiotic therapy did not improve sepsis
survival compared with monotherapy in
hemodynamically stable patients. When there is a risk
of Pseudomonas aeruginosa bacteremia, anti-
pseudomonal combination therapy is recommended
[21].

Different studies have demonstrated lower mortality
and length of stay in patients with pneumococcal
bacteremia or with community-acquired pneumonia
receiving combination therapy, including a B-lactam
plus a macrolide or a quinolone, than in those receiving
monotherapy [22, 23, and 24]. In these studies, the
benefits seem to be restricted to more-severe patients or
to those in septic shock [22, 25].

There are many studies done on the prescription pattern
of antibiotics on neonatal sepsis though studies on adult
sepsis are few. In a study by Vaniya et al in neonatal
sepsis, the majority of neonates (92.56%) were
prescribed 2 to 5 antibiotics and 29.59% of neonates
were prescribed two antibiotics. Average number of
antibiotics of all patients being admitted was 3.74 +
1.38. Most frequently used antibiotics in decreasing
frequency were Amikacin (97.19%), ampicillin +
sulbactam (60.17%),vancomycin (57.64%), ceftazidime
(38.71%), cefotaxime (34.22%),ciprofloxacin (26.23%),
piperacillin + tazobactam (19.07%) [26].

In a study by Syed et al most of the patients were
managed with 1-2 antibiotics (85%) and only 13%
received 3-4 antibiotics in ICU, whereas in the northern
counter part of the country 70% patients received 2 or
less antibiotics, whereas western countries report still
lower antibiotic prescription. Metronidazole,
cephalosporins and penicillins are most commonly
prescribed antibiotics reported by several studies
conducted in ICUs of tertiary care hospitals of our
country [27].

In a study conducted by Diaz-Martin et al the most
frequently prescribed antibiotic agents were b-lactams
(n = 902; 65.7%), carbapenems (n = 345; 25.1%), and
quinolones (n = 282; 20.6%). It concluded that B-
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Lactams, including carbapenems, are the mainstay of
empiric therapy in patients with severe sepsis and septic
shock. [14]. Our study also found on similar lines that
beta-lactam antibiotics like piperacillin, amoxyclav and
cephalosporins are mostly used in the empirical
treatment of sepsis. The higher rates of antibiotic
prescription in our institute could be because of its
tertiary settings with many critical patients being
referred from other centres.

Conclusion

Early initiation of antibiotics is associated with
improved outcomes in severe sepsis and septic shock.
The addition of two or more antibiotics increases the
coverage especially of Gram-negative bacteria.

The choice of empirical antibiotics should depend on
common bacteria in the community and their
susceptibility pattern. It is also important to note that
report of antibiotic resistance is increasing at an
alarming rate.

A key factor in the development of an antibiotic
resistance is inappropriate use of antibiotics. Physicians
need to understand that antibiotics are precious and
finite resources. And/and unless conscious efforts are
made to address the problem of drug resistance,
multidrug resistant organism untreatable by ever known
antibiotic may emerge reversing the medical progress
by ranking and returning as back to pre-antibiotic.

Though early antibiotics initiation is important for
sepsis patients the physician should be rationale with
the use of antibiotics.
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