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ABSTRACT 

Introduction: Gram negative bacteremia is a 

global health problem. It is a huge challenge to the 

physicians because of the rapidly emerging 

resistance to multiple drugs among the 

microorganisms. Empirical use of broad-spectrum 

antibiotics is an important step in treating patients 

with gram negative sepsis. De-escalation is an 

integral part of Antimicrobial Stewardship 

programme. 

Methodology: it is a Descriptive study done in 

Hospitals Affiliated to Manipal University which  

was  conducted  from September  2016  to July  

2018.Adults ≥18 years with culture proven gram 

negative bacteremia were included in the study and 

excluded patients who died  before the culture 

reports are available. 

Results and Discussion: During the study period, 

300  patients with positive blood cultures were 

identified. Of which patients with  non eligible 

pathogens  (n=99)  and patients who died before 

culture reports are available and polymicrobial 

organisms( n=45) were excluded. 156 patients were 

analysed. Out of 156 patients, antibiotics were de-

escalated in  38 patients(24.4%), and  not de-

escalated  in 118 (75.6%).  Among 118 patients, 

antibiotics were escalated in 67 (42.9%) and not 

changed in 51 (32.7%). There was no difference in 

mortality rates between de-escalation and non-de-

escalation group. (p=1.00)    

Conclusion 

In our study,  rate of de-escalation  was 24% 

among patients with gram negative bacteraemia. 

This is of concern as we  enrolled patients who 

were candidates for de-escalation based on blood 

culture reports. Training programmes must be 

conducted at regular intervals in hospitals to 

 increase awareness about the benefits of de 

escalation among all antibiotic prescribers . De-

escalation is a simple tool to combat AMR. 

Keywords: Sepsis, Bacteremia, Antimicrobial 

Stewardship, De-escalation. 

 

I. INTRODUCTION 
Gram negative bacteremia is a global 

health problem. It is a huge challenge to the 

physicians because of the rapidly emerging 

resistance to multiple drugs among the 

microorganisms [1]. Mortality due to Gram 

negative bacteraemia ranges from 12-38% [2]. The 

most important Gram-negative organisms in the 

hospital setting includes Escherichia coli, 

Pseudomonas aeruginosa , Klebsiella pneumoniae 

which represent  28 % of all microorganisms and 

71 % of total Gram negative  organisms involving 

healthcare acquired infections [3] 

 

Antimicrobial therapy for gram-negative 

bacteraemia can be divided into two distinct 

treatment phases with unique approaches: empiric 

therapy and directed therapy. Empiric therapy is 

drugs  given  when an infection is suspected but not 

yet confirmed. Definitive therapy is drugs given  

when the clinician has confirmed the type of 

infection, causative pathogen, and pathogen 

antimicrobial susceptibilities[4] 
 

Empirical use of broad-spectrum 

antibiotics is an important step in treating patients 

with gram negative sepsis. The ‘spectrum’ of 

antibiotic refers to the number of pathogens against 

which it is effective. In  patients with septic shock , 

delay in administration of appropriate antibiotic is 

associated  with up to a 7.6% absolute increase in 

mortality per hour.[5]  Early initiation of broad-

spectrum antibiotics is considered the standard of 

care according to Surviving Sepsis Guidelines. The 

choice of antibiotics should take into account the 

patient's history, comorbidities, clinical syndrome, 

health care exposures, and previous culture results 

in addition to local resistance patterns.
 
However, 

the use of broad-spectrum antibiotics has some 

problems i.e. antibiotic-related side effects, cost 

issues and the emergence of resistance. [6] Rational 

use of antibiotics is more important to prevent the 

emergence of multidrug resistant (MDR) bacteria 

which can lead to therapeutic deadlock, especially 

in ICUs.  
 

Antimicrobial Stewardship (AMS)  is an 

activity that includes appropriate selection, dosing, 

route and duration of antimicrobial therapy. AMS 

when combined with infection control program can 

limit the emergence and transmission of 

antimicrobial resistant bacteria. De-escalation is an 

integral part of Antimicrobial Stewardship 
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programme.[7] 'Antibiotic de-escalation refers to 

the practice of starting with a broad-spectrum 

empiric antibiotic regimen, designed to avoid 

inadequate therapy, combined with a commitment 

to change from broad-spectrum to narrow-spectrum 

therapy and from multiple agents to fewer 

medications and if possible even a single agent'.[8] 

Surviving sepsis guideline has not only 

championed the need for early usage of appropriate 

empirical broad spectrum antimicrobials but it has 

highlighted the importance of de-escalation  when 

the causative agent has been identified.[9]  

Antibiotic de-escalation is one of the strategies 

recommended to avoid selection of MDR isolates. 

There are hardly any studies in India documenting 

antibiotic de-escalation practices in gram negative 

bacteremia, hence the need for this study.  

 

II. MATERIALS AND METHODS 
Study type- Descriptive study 

Study setting- Hospitals Affiliated to Manipal 

University(KMC Attavar, KMC Ambedkar circle) 

Duration of data collection- The study was  

conducted  from September  2016  to July  2018. 

Inclusion criteria:    

Adults ≥18 years with culture proven gram 

negative bacteremia. 

Exclusion criteria:  

 Patients who died  before the culture reports are 

available. 

 Patients with typhoid  and  polymicrobial 

infections. 

Sampling method: Study participants were  

selected by non probability sampling.  

 

Sample size estimation: 

The sample size of  156  was calculated 

based on expected proportion of  de-escalation as 

39% based on previous study [11], relative 

precision as 20%, power as 80% and Confidence 

Interval 95% (CI) .Formula used for sample size 

calculation was : n = 4pq/d
2
 

 

Data collection: 

The following patient details were  

collected using a proforma: socio demographic 

data, presence of comorbid illness, implicated 

bacteria, antibiotic sensitivity profile , initial 

empiric antibiotic used. SOFA score was  

calculated on the day when blood culture was 

drawn . The patient’s need for admission to 

intensive care was  noted. Information about 

antibiotic de-escalation or the lack of it and 

mortality was  collected.  

Patients who are treated empirically with broad-

spectrum antibiotics or an antibiotic regimen 

consisting of multiple agents were considered as 

candidates for de-escalation. 

     Opportunities for de-escalation were assessed. 

De-escalation was  evaluated  once, the culture 

sensitivity reports are  available. 

 

Study definitions 

A broad-spectrum antibiotic is defined as 

a third or fourth-generation cephalosporin, 

extended-spectrum penicillin, or a carbapenem.[10] 

Antibiotic strategies once culture results are 

available  were  classified as: ‘‘no change’’ 

(empirical therapy was maintained without 

modification), ‘‘escalation of therapy’’ (the switch 

to or addition of an antibiotic with a broader 

spectrum), and ‘‘de-escalation’’ (switch to a drug 

class resulting in a less broad spectrum of 

coverage).[6]  

Appropriate antibiotic- Antimicrobial therapy 

was considered appropriate when atleast one of the 

antibiotics had an in vitro activity against the 

identified microorganism  

 

III. STATISTICAL ANALYSIS 
Continuous data was expressed as mean 

(SD), and was  compared using the Mann–Whitney 

U-test. Categorical data was  expressed as counts 

and percentages, and  compared using the chi-

square test. A p value of <0.05 was considered 

statistically significant. 

 

IV. RESULTS: 
During the study period, 300  patients with 

positive blood cultures were identified. Of which 

patients with  non eligible pathogens  (n=99)  and 

patients who died before culture reports are 

available and polymicrobial organisms( n=45) were 

excluded. 156 patients were analysed. Majority of 

the patients 74 (47.4%)  in our study belonged to 

the age group of more than 60 years. Mean age was 

57.78  ± 13.57 years. Majority of  our patients were  

males 85 (54.5%). 

The commonest  gram negative organism 

in our  study was  Escherichia coli 94(60.3%). 

Klebsiella, Pseudomonas, Acinetobacter were also 

isolated from blood cultures in our study and the 

common comorbidities seen in our study  was 

hypertension 84(55.1%) and diabetes 83(53.2%). 

Majority of the patients 99 (63.5%)  in our study 

had  SOFA score  of <5 . In our study 87 (55.8%) 

patients required ICU care. Various combinations 

of antibiotics  was  used in our  study. Out of 156 

patients, Piperacillin / Tazobactum was  the most 

used antibiotic 58 ( 37.2% ). Carbapenems were 

used in 33 (21.2%). 
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Out of 156 patients, antibiotics were de-

escalated in  38 patients(24.4%), and  not de-

escalated  in 118 (75.6%).  Among 118 patients, 

antibiotics were escalated in 67 (42.9%) and not 

changed in 51 (32.7%). Majority of patients in de-

escalation group had SOFA score <5 which is same 

as in non-de-escalation group. 

 

 
 

Among 156 patients in the study population 141 

(90.4%) were alive and 15 (9.6%) died during the 

study period. Out of 94 (60.25% ) patients who had 

E.coli bacteremia 9 (5.7% ) died. 

Among patients with SOFA score of 0-5, most of 

them were alive and majority of patients with 

SOFA score >10 died. Among 38 patients in whom 

antibiotics were de-escalated, 35(92.1%)  were 

alive . There was no difference in mortality 

between both the groups. 

 

V. DISCUSSION 
In our study de-escalation rate was 24% . 

The mean age was 57.78 ± 13.7 years. Majority  

85(54.5%) were males. Mean SOFA score was 

4.96± 2.586. There was no difference in mortality 

rates between de-escalation and non-de-escalation 

group. (p=1.00)    

 

Shime et al. [11]  conducted a study on de-

escalation practices  in immunocompetent patients 

presenting with bacteraemia due to antibiotic-

sensitive pathogens at Kyoto Prefectural University 

of Medicine in Japan. They included both gram 

negative and gram positive pathogens in their 

study. E coli was the commonest organism in their 

study. Out of  201 candidates, antimicrobial 

therapy was deescalated in 79 (39%) and remained 

unchanged or was escalated in 122 (61%) patients. 

Shime et al. conducted another  study in Japan 

wherein they analysed  de-escalation practices  in 

the treatment of  bacteremia caused by specific 

gram-negative bacilli (SPACEs; Serratia, 

Pseudomonas, Acinetobacter, Citrobacter, and 

Enterobacter).In their study de-escalation was done 

in 57% of patients.They also concluded that there 

was no significant  difference in in-hospital 

mortality between the de-escalation group  and the 

non-de-escalation group . [12] De escalation was 

associated with significantly lower costs of 

antimicrobial therapy in their study. Khasawneh et 

al.[13]  conducted a study in West Texas  on  

 bacteremia due to urinary tract infections.. De-

escalation was  done in 34(45%)  patients .  

Resistance to fluoroquinolones, bacteria other 

than Escherichia coli and discharge to long-term 

care facilities predicted failure to de-escalate 

antibiotics. The same study  showed a trend in in-

hospital mortality favoring the de-escalation group 

(1/34 patients) over the non-de-escalation group 

(6/31 patients)  but it was  not statistically 

significant ((p = 0.06). %). Khasawneh et al.[10] 

analysed de-escalation practices for bacteremic 

HAP  in  USA. They included both gram positive 

and gram negative organisms in their study. 

Among the 60 patients who were eligible for de-

escalation,  physicians failed to de-escalate 

antibiotics in 27 cases (45.0%). Discharge to a 

long-term care facility predicted failure to de-

escalate antibiotics, while an infectious diseases 

consultation was significantly associated with 

antibiotic de-escalation. The average daily cost of 

antibacterial therapy in the de-escalation group was 

$25.7 compared with $61.6 in the group where de-

escalation was not implemented. The difference in 

mean length of hospital stay and mortality between 

the two groups was not statistically significant. 

Carugati et al. [14] analysed de-escalation practices 

in patients with bacteremic CAP .They included 

both gram positive and gram negative organisms. 

Two hundred and sixty-

one bacteraemic CAP patients were included. 

Gram-positive bacteria were responsible for 88.1% 

of the cases (Streptococcus pneumoniae, 75.9%). 
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Gram-negative bacteria were responsible for  7.3% 

of the cases. DET was performed in 

165 patients (63.2%). The N-DET group was 

characterized by a more severe presentation at 

admission. After adjustment for confounders, DET 

was not associated with an increased risk of 30-day 

mortality. 

A Cochrane review done by Silva et al 

[15]  in 2013 concluded that there was no 

sufficient  evidence to recommend for or against 

de-escalation in adults with sepsis .  Paul et al [16] 

in their meta-analysis have  mentioned 

that observational studies showed lower mortality 

following antibiotic de-escalation (culture guided 

results)  among patients with bacteraemia, 

pneumonia or severe sepsis, whereas  RCTs 

favored no de-escalation . Ohji et al [17] conducted 

a  systematic review and meta-analysis  on de-

escalation therapy for a variety of infections. A 

total of 23 studies evaluating the effectiveness and 

safety of de-escalation therapy  were identified. 

They  concluded that  de-escalation may improve 

mortality in both community-acquired and ICU 

acquired pneumonia . However, they also 

mentioned that  quality of the studies used in their 

analyses was generally low.  

Our study  has  some limitations. It is a single 

center study . We included patients with  Gram 

negative bacteremia. So our results cannot be 

applied for gram positive organisms. Our institute 

caters predominantly to an urban population. We 

did not assess de-escalation practices in other Gram 

negative bacteremia like Salmonella typhi. We did 

not assess factors influencing de-escalation. Data 

regarding infection relapse  or long-term mortality  

was not captured. We did not collect data about 

side effects of antibiotics. We did not collect details 

about intravenous to oral antibiotic switch . 

 

VI. CONCLUSION 
In our study,  rate of de-escalation  was 

24% among patients with gram negative 

bacteraemia. This is of concern as we  enrolled 

patients who were candidates for de-escalation 

based on blood culture reports. Training 

programmes must be conducted at regular intervals 

in hospitals to  increase awareness about the 

benefits of de escalation among all antibiotic 

prescribers . De-escalation is a simple tool to 

combat AMR. Hospitals must try to identify  the 

reasons that impair the decision towards de-

escalation so that steps can be taken to curb the 

clinician's reluctance to adopt de escalation 

strategy. 

Summary 

We evaluated  156 patients with Gram negative 

bacteremia. 

 Mean age of our study population  was 57.78 ± 

13.57 years. 

 Majority of patients in our study were males 

85 (54.5%). 

 Escherichia coli was  the most common 

organism isolated in our study 94 (60.3%) 

 De-escalation rate in our study is 38 (24.4%) 

 Mortality rate in our study is 15 (9.6%) 

 There was no significant difference in the 

outcome among the de-escalated and non-de-

escalated group. 

 

Source of Funding : Self funding 

Ethical clearance: 
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