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Abstract

Rapid initiation of antibiotic treatment is considered crucial in patients with severe infections such as septic
shock & bacterial meningitis. The initiation of treatment with inappropriate antimicrobial agents (in relation to
the subsequently demonstrated sensitivity of the pathogen) as the initial empiric therapy may be the single
most common cause of prolonged delays in the introduction of effective therapy. Only in 5% of cases were
antibiotics administered within 1 hr of the decision making, in 47% of cases it took 1-2 hrs. Only in 33% of
cases antibiotics were prescribed within one hour of decision making. In 95% of cases antibiotics were
administered within one hour of prescription. Sepsis is the main cause of death in patients treated in intensive
care units (ICU). Current sepsis guidelines recommend administration of antibiotics within one hour of ED
triage. However, the quality of supporting evidence is moderate & studied have shown mixed results
regarding the association between antibiotics administration timing & outcome in septic shock. The aim of
this study was to assess whether timing of administration of appropriate antibiotics within one hour of
admission to the ICU impact patient outcomes. Timing of ICU admission noted from the patient’s ICU nursing
chart when the first vital parameters are noted by the nurse. Timing of administration of 1st dose of antibiotic
and antibiotic that is administered within the first one hour of admission is noted from ICU nursing chart (in
minutes from the timing of ICU admission). Appropriateness of antibiotic is assessed from the microbiology
culture and sensitivity result. Outcome measures is noted from the ICU database. Data is then recorded
systemically in the data collection form and finally entered in the excel sheet for analysis. All the data is then
analysed by statistician by appropriate statistical tests. A total of 53 patients, including 63.2% in the sepsis
group and 53.4% in the septic shock group received antibiotics within the first hour. 87.5 % patients who
received antibiotic within one hour of admission were discharged compared to 81.0% patients who received
first dose of antibiotic beyond one hour of admission. The commonest gram-negative organisms were E. coli
and Klebsiella in both groups. The commonest antibiotic administered was Meropenem in both groups. All
patients who received appropriate antibiotic were discharged compared with only 69.2% patients discharged
whose antibiotic choice was inappropriate. Mortality was 30.8% in the group whose initialantibiotic choice was
inappropriate while no patients died in the group where the patient received appropriate empirical therapy.
In my study it is demonstrated that gram-negative bacteria remain the major pathogen in sepsis as has been
demonstrated in most ICUs in India. When appropriateness as well as timing of administration were
compared simultaneously, all patients who received appropriate antibiotic within one hour or more than one
hour survived to discharge. However, if antibiotic choice was inappropriate, 25% patients died even if they
received the antibiotics within one hour and if the first dose was delayed beyond the first hour, the mortality
further increased to 40%. There was no significant difference in the mean of ICU length of stay and mean
hospital length of stay of patients based on appropriateness of empirical antibiotic therapy.
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crucial in patients with severe infections such as
septic shock and bacterial meningitis, but may not be
as important for other infectious syndromes. A better
understanding of which patients can tolerate a delay
in the start of therapy is important for antibiotic
stewardship purposes. Infections with a high bacterial
burden, such as those seen in infective endocarditis,
require treatment with antibiotics with rapid
bactericidal activity. In most cases, more than 1
antibiotic is used to provide synergistic activity and
rapid killing. Another factor that can affect the efficacy
of antibiotics is their ability to penetrate and remain
(for an adequate time) at the site of infection. The
ability of antibiotics to penetrate necrotic tissues,
abscesses, or biofilms also can limit their efficacy.
Infections can be difficult to treat and require
prolonged antibiotic courses [1].

Injudicious prescribing of antibiotics in the
management of infectious diseases results in
overprescribing of antibiotics and, ultimately, the
development of microbial resistance to antibiotics [2-
4].In situations where antibiotics are selected
presumptively, as occurs particularly in the empiric
treatment of infections, inappropriate prescribing of
antibiotics can pose a major problem in antibiotic
usage. Prescribers in such instances may over-
prescribe antibiotics in combinations to cover for
diagnostic imprecision [5]. This is particularly
common in developing countries where empiric
prescribing of antibiotics is a mainstay of treating
infections. Most developing countries lack functional
or efficient systems of operating microbiology
laboratories, a situation that was not conducive to
routine identification and antibiotic sensitivity testing
of pathogens [6,7].

Inappropriate prescribing of antibacterial agents is
accepted as a cause of treatment failures and
increased costs of treating infections
[8]. Inappropriate prescribing has been associated
with microbial resistance development to antibiotics,
and successful intervention studies to improve
antibiotic prescribing have actually been found to
reduce antimicrobial resistance [9]. Timely
antibacterial treatment is associated with reduced
length of hospital stays and reduced mortality [10,11].
Therapeutic deficiencies identified with some
antibiotic prescriptions may not be seen as results of
inappropriate prescribing, particularly in settings
where the drugs are prescribed in combination to treat
infections empirically. It is possible for only a subset
of such prescribed antibiotics to be effective against
the pathogens causing the infection, making the
therapeutic infectiveness of others in the prescribed

set less obvious. In other circumstances, as seen for
example in cases of viral infections closely mimicking
bacterial infections in clinical presentations, patients’
recovery may not in any way be attributable to
prescribed antibiotics [12]. Prescribers may interpret
the outcomes of treatments they offered in all these
instances as results of the effectiveness of the
prescribed antibiotics, potentially eliminating their
recognition of therapeutic inadequacies of ill-
prescribed antibiotics. Together, these situations
explain the perpetuation of inappropriate prescribing
of antibiotics in clinical practice despite the negative
effects the practice has on patient management for
infections. Studies that investigate the impacts of
appropriately and  inappropriately  prescribed
antibiotics on treatment outcome parameters are
scarce. We believe that prescribers may become less
resistant to prescribing antibiotics appropriately if they
are aware of the impacts antibiotic prescribing have
on treatment outcomes [13].

Review Of Literature

1.In 2018, Richard Y Kim et al, did a study on
Antibiotic Timing and Outcome in Sepsis. An
observational cohort study was conducted on 117
patients who came through the University of Louisville
Hospital ED and subsequently were directly admitted
to the intensive care unit (ICU). They found no
significant association between time in the ED
(emergency department) and mortality between
survivors and non-survivors (5.5 versus 5.7 hours, P
=0.804). After adjusting for expected mortality, a 22%
increase in mortality risk was found for each hour
delay from triage to antibiotic(s) ordered; a 15%
increase in mortality risk was observed for each hour
from triage to antibiotic(s) given. Both time from triage
to antibiotic(s) ordered (hazard ratio [HR] = 0.8, P =
0.044) and time from triage to antibiotic(s) delivery
(HR = 0.79, P = 0.0092) were independently
associated with an increased hospital stay (HR =
0.79, P = 0.0092). They concluded that though no
significant association between mortality and ED time
was demonstrated, we observed a significant
increase in mortality in septic patients with both
delays in antibiotic(s) order and administration. Delay
in care also resulted in increased hospital stays both
overall and in the ICU.

2.1n 2017, Robert Sherwin et al, conducted a study
onDoes Early and Appropriate  Antibiotic
Administration Improve Mortality in Emergency
Department Patients with Severe Sepsis or Septic
Shock? It included studies were randomized
controlled trials, meta-analyses, prospective trials,
and retrospective cohort studies. These studies were
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identified by a rigorous search methodology. No
review articles, case series, or case reports were
included. Predefined criteria were used to evaluate
the quality and appropriateness of selected articles as
part of a structured review. It concluded that patients
with severe sepsis and septic shock should receive
early and appropriate antibiotics in the emergency
department. Patients with septic shock who received
appropriate antimicrobial therapy within 1 h of
recognition had the greatest benefit in mortality.

3.1n 2017, Vincent X Liu et al, studied The Timing of
Early Antibiotics and Hospital Mortality in sepsis. It
was a retrospective study of 35,000 randomly
selected inpatients with sepsis treated at 21
emergency departments between 2010 and 2013 in
Northern California. The primary exposure was
antibiotics given within 6 hours of emergency
department registration. The primary outcome was
adjusted in-hospital mortality. They used detailed
physiologic data to quantify severity of illness within 1
hour of registration and logistic regression to estimate
the odds of hospital mortality based on antibiotic
timing and patient factors. They concluded that in a
large, contemporary, and multicentre sample of
patients with sepsis in the emergency department,
hourly delays in antibiotic administration were
associated with increased odds of hospital mortality
even among patients who received antibiotics within
6 hours. The odds increased within each sepsis
severity strata, and the increased odds of mortality
were greatest in septic shock.

4. In 2015, Sarah A. Sterling et al, did a review and
meta-analysis on The Impact of Timing of Antibiotics
on Outcomes in Severe Sepsis and Septic Shock.
It was performed using a pre-defined, written protocol
of The Cochrane Database, CINAHL, PubMed, and
Scopus databases with no start date to January
2015. The effect of time to antibiotic administration on
mortality was assessed in two ways based upon the
SSC (Surviving Sepsis Campaign) Guideline
recommendations: a. Antibiotic administration within
three hours of hospital presentation/ED triage; b.
Antibiotic administration within one hour of severe
sepsis/septic shock recognition. A total of 10,208
patients receiving antibiotics within 3 hours of triage
of whom 2574 died and 5970 patients receiving
antibiotics in 3 or more hours after triage of whom
1793 died. It was concluded that in patients with
severe sepsis and septic shock, administration of
antibiotics within three hours of ED triage or within
one hour of recognition of severe sepsis/septic shock
did not confer mortality benefit. These results
suggest that currently recommended specific timing
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metrics in international guidelines are not supported
by the currently available evidence.

5. In 2014, Ferrer, Ricard et al, conducted a study
on Empiric Antibiotic Treatment Reduces Mortality
in Severe Sepsis and Septic Shock from the First
Hour. It was a retrospective analysis of a large
database collected prospectively for the Surviving
Sepsis Campaign. A total of 28,150 patients with
severe sepsis and sepsis shock, from January 2005
through February 2010, were evaluated. The result of
the analysis of this large population of patients with
severe sepsis and sepsis shock demonstrate that
delay in first antibiotic administration was associated
with increased in-hospital mortality. In addition, there
was a linear increase in the risk of mortality for each
hour delay in antibiotic administration. These results
underscore the importance of early identification and
treatment of sepsis patients in the hospital setting.

6.In 2011, Michael A Puskarich et al,
studied Association Between Timing of Antibiotic
Administration and Mortality from Septic Shock in
Patients Treated with a Quantitative Resuscitation
Protocol. It was a pre-planned analysis of a
multicentre randomized controlled trial of early sepsis
resuscitation. Of 291 included patients, mortality did
not change with hourly delays in antibiotic
administration up to 6 hours after triage. Mortality was
significantly increased in patients who received initial
antibiotics after shock recognition compared with
before shock recognition; however, among patients
who received antibiotics after shock recognition,
mortality did not change with hourly delays in
antibiotic administration. It was concluded that in the
large, prospective study of emergency department
patients with septic shock, found no increase in
mortality with each hour delay to administration of
antibiotics after triage. However, delay in antibiotics
until after shock recognition was associated with
increased mortality.

7.1n 2010, Shahla Siddiqui and Junaid Razzak,
reviewed a study on Early versus late pre-intensive
care unit admission broad spectrum antibiotics for
severe sepsis in adults to assess the difference in
outcomes with early compared to late administration
of antibiotics in patients with severe sepsis in the pre-
intensive care unit (ICU) admission period. They
defined early as within one hour of presentation to the
ED and planned to include randomized controlled
trials of early versus late broad-spectrum antibiotics
in adult patients with severe sepsis in the ED, prior to
admission to the intensive care unit. It was concluded
that they were unable to make a recommendation on
the early or late use of broad-spectrum antibiotics in
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adult patients with severe sepsis in the ED pre-ICU
admission. There is a need to do large prospective
double blinded randomized controlled trials on the
efficacy of early (within one hour) versus late broad-
spectrum antibiotics in adult severe sepsis patients.
Since it makes sense to start antibiotics as soon as
possible in this group of seriously ill patients,
administering such antibiotics earlier as opposed to
later is based on anecdotal suboptimal evidence.

8. In 2010, Gaieski, David et al, conducted a study
on Impact of time to antibiotics on survival in patients
with severe sepsis or septic shock in whom early
goal-directed therapy was initiated in the emergency
department. It was a single-centre cohort study. The
emergency department of an academic tertiary care
centre from 2005 through 2006. Two hundred and
sixty-one patients undergoing early-goal therapy.
This study suggested that elapsed time from triage
and qualification of early goal-directed therapy to
administration of appropriate antimicrobials are
primary determinants of reduce mortality in patients
with severe sepsis and septic shock treated with early
goal- directed therapy.

9. In 2007, D. Lepur and B. Barsic, conducted a study
on Community-Acquired Bacterial Meningitis in

Adults: Antibiotic Timing in Disease Course and 2.

Outcome. Two hundred and eighty-six patients with

community-acquired bacterial meningitis aged 14 3.
years and more were included in this retrospective 1.

cohort study. Observational period was between 1 2
January 1990 and 31 December 2004. This study
emphasizes the importance of early and adequate

antibiotic treatment in the management of bacterial S.
meningitis which significantly enhances the chances 6.
for favourable outcome. 7.

10.In 2006, Kumar et al, studied the classicg

retrospective cohort study of 2,731 septic shock ICU 9
patients. It showed a strong correlation between
delay in effective antibiotic therapy and in-hospital
mortality after recurrent or persistent arterial
hypotension (P <0>in vitro activity for the isolated
pathogenic microorganism or the underlying clinical
syndrome).

11. In 2005, N. Proulx et al, did a retrospective study
on Delays in the administration of antibiotics are
associated with mortality from adult acute bacterial
meningitis. They reviewed 123 cases of adult acute
bacterial meningitis in 119 patients aged =216 years
admitted to hospital from January 1990 to March
2002, using multivariate regression analysis to
assess the association between meningitis mortality
and door-to-antibiotic time. The study suggests that
there is an independent incremental association

between delays in administrating antibiotics and
mortality from adult acute bacterial meningitis.

12.In 2004, Peter M. Houck et al, performed a
retrospective study on Timing of Antibiotic
Administration and Outcomes for Medicare Patients
Hospitalized with Community-Acquired Pneumonia.
They used medical records from a national random
sample of 18209 Medicare patients older than 65
years who were hospitalized with community-
acquired pneumonia from July 1998 through March
1999. Outcomes were severity adjusted mortality,
readmission within 30 days of discharge, and length
of stay (LOS). The concluded that antibiotic
administration within 4 hours of arrival was associated
with decreased mortality and LOS among a random
sample of older inpatients with community-acquired
pneumonia who had not received antibiotics as
outpatients. Administration within 4 hours can prevent
deaths in the Medicare population, offers cost savings
for hospitals, and is feasible for most inpatients.

Aims and objective

To assess whether timing of administration of
antibiotics within one hour of admission to the ICU
impact patient outcomes.

To assess whether appropriateness of the empiric
antibiotic administered impact patient outcomes.

Outcomes that will be assessed include:
Primary outcome: ICU mortality
Secondary outcomes:

Hospital mortality

ICU length of stay

Hospital length of stay

Need for mechanical ventilation

Need for vasopressor support

Need for dialysis

Study rationale

Currently, there are no studies from India that have
investigated the appropriateness of empiric therapy of
antibiotics within one hour of admission to ICU
impacts patients' outcome. Given the high
prevalence of sepsis or septic shock patients in Indian
ICUs, their high mortality rates and the financial
burden associated with severe sepsis. It will be
important to explore if a simple measure like early
administration of appropriate antibiotics decreases
hospital length of stay (LOS) and related health care
costs. The study will able to assess whether early
administration of antibiotics improves patient
outcomes and thus establish a better antibiotic
protocol in ICU.
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Study Setting

The study will be conducted at AMRI Hospital,
Dhakuria, Gariahat Road, Kolkata- 700029.

Study Design
This is a prospective observational cohort study.
Study Duration

Patients will be observed during the study period
commencing from 1stJuly, 2020 to 31st March
2021.

Study Population

The study was conducted with all consecutive adult
(= 18 years of age) patients admitted with a
suspected sepsis in the ICU during the study
period.

Inclusion Criteria

All patients admitted to the ICU during the study
period with diagnosis of Sepsis and Septic shock
and receiving empirical antibiotics within one hour.
Exclusion Criteria

Patients not receiving antibiotics in the ICU.

for

Patients receiving antibiotics

prophylaxis.

surgical

Definition
Sepsis and Septic shock - is defined as per the
Sepsis 3 definition.

Sepsis is defined as life-threatening organ
dysfunction due to a dysregulated host response to
infection.

Clinical criteria for Sepsis according to sepsis 3
definition:

Organ dysfunction is defined as an increase of 2
points or more in the SOFA score.

Patients with suspected infection who are likely to
have a prolonged ICU stay or to die in the hospital
can be promptly identified at the bedside with
gSOFA (“HAT”); i.e. 2 or more of:

Hypotension: SBP less than or equal to 100
mmHg;

Altered mental status (any GCS less than 15);
Tachypnoea: RR greater than or equal to 22.

Septic Shock - Septic shock is a subset of sepsis in
which underlying circulatory and cellular/ metabolic
abnormalities are profound enough to substantially
increase mortality.

Clinical criteria for septic shock according to sepsis
3 definition:

Archives of Urology and Nephrology

o Persistent hypotension requiring vasopressors to

maintain MAP greater than or equal to 65 mmHg.

o Lactate greater than or equal to 2 mmol/l.

Study Methods

Timing of ICU admission - time noted from the
patient’'s ICU nursing chart when the first vital
parameters are noted by the nurse.

Timing of administration of 1st dose of
antibiotic will be noted from ICU nursing chart ( in
minutes from the timing of ICU admission ).

Antibiotic that is administered within the first
one hour of admission will be noted from ICU
nursing chart.

Appropriateness of antibiotic - will be assessed
from the microbiology culture and sensitivity results
once available.

Outcome measures - will be noted from the ICU
database.

Data will be then recorded systemically in the data
collection form and finally entered in the excel sheet
for analysis.

All the data will be then analysed by statistician by
appropriate statistical tests.

Variables

Variables that will be collected: Patient
demographics (age, sex, type of admission
(medical or surgical), source of admission,
APACHE IV score, co-morbidities, choice of
antimicrobials use and actual time of initial

parenteral antibiotic (empirical or documented)
administration.

The time of initiation of effective antimicrobial
therapy will also be documented.

The ICU and hospital discharge status, ICU and
hospital length of stay and requirement of ICU
support (mechanical ventilation, dialysis,
vasopressor support) was noted.

Vitals that were recorded will include the mean
values in 1st hour -Systolic BP, heart rate,
respiratory rate and mean arterial pressure (MAP).
Laboratory parameters that were
collected included creatinine, lactate, CRP, INR,
platelets and bilirubin. Statistical analysis was done
using appropriate statistical tests on SPSS
software.

Ethical Approval

Ethical approval was taken from the AMRI Ethics
Committee prior to data collection process.

Statistical Analysis
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Descriptive statistics was described as means and
standard deviation, frequencies and percentages.
Student’s t tests were used to assess the difference
between means and Chi square tests were used to
determine differences between categorical variables.
P<0>.

Results
Baseline Characteristics

There was a total of 53 patients (n=53) admitted
during study period. 71.7% patients were admitted

with sepsis and the rest 28.3% with septic shock
(Figure 1). Males constituted 50.9% of patients with
sepsis and 49.1% of septic shock patients (Figure 2).
There was no significant difference in the mean age
of patients admitted with sepsis or septic shock
(72.21+£10.7years vs. 60.27+21.2 years, p=0.058).
The mean APACHE IV score of sepsis patients was
54.1 and septic shock was 75.5 and the mean SOFA
score of sepsis is 5.23 and septic shock is 8.08. The
baseline characteristics of the study population are
described in Table 1.

Table 1: Shows the baseline characteristics of the study population.

Characteristics Sepsis Septic shock P

Age, mean +SD 72.21£10.7 60.27+21.2 0.058
Sex, n (%)

Male 47.4% 60.0% 0.407

APACHE IV score, mean +SD 54.110.9 75.5+19.4 0.0

SOFA score, mean =SD 5.23+1.8 8.08+2.2 0.0

Distribution of sepsis and septic shock patients

Fig 1: Shows the distribution of sepsis and septic shock patients

B SEPTIC SHOCK
B SEPSIS

Percent of Sex Distribution

Fig 2: Shows the sex distribution of sepsis patients
Co-morbidities

There was no significant difference in the distribution
of co-morbidities between the two groups. Majority of

B MALE
m FEMALE

patients in both groups had two co-morbidities -
36.8% in sepsis group and 40.0% of patients in the
septic shock group. The distribution of co-morbidities
is highlighted below in Table 2, Figure 3.
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Co-morbidities, n (%) Sepsis Septic shock
None 18.4 20.0
One 26.3 13.3
Two 36.8 40
Three or more 18.4 26.6
Distribution of comorbities in
study population
40,
40,
;. 26.3 W Sepsis
15 420 M septicshock
20. 7 33
10.
0. 7
Mone one Two Three or
mare

Fig 3: Shows the distribution of co-morbidities

Location of sepsis recognition
The majority of patients were identified at the

Table 3: Shows the location of sepsis patients.

emergency (86.8% vs. 86.7% in sepsis and septic
shock) followed by ward (7.9% vs. 0% respectively)

Location of sepsis recognition, n (%) Sepsis Septic shock
Emergency 86.8 86.7
Ward 7.9 0
HDU 0 6.7
Others 5.3 6.7
Location of sepsis recognition
86.86.7
90.
67.5
M Sepsis
45, .
m Septicshock
22.5 79 0 5.3

Emergency
Fig 4: Describes location of sepsis recognition
Requirement of inotropes, vasopressor, IMV and NIMV

More septic shock patients required inotropes,
vasopressors, IMV (Invasive mechanical ventilation),

HDU

NIMV (Non invasive mechanical ventilation) support
compared to sepsis patients (26.7% vs.15.8%,
p=0.362; 40% vs.18.4%, p=0.1; 13.3% vs 7.9,
p=0.542; and 60% vs 7.9, p=0.00; respectively)
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Table 4: Shows distribution of inotropes, vasopressors, IMV, and NIMV in sepsis and septic shock patients

lonotropes,Vasopressors,IMV,NIM,

n (%) Sepsis Septic shock p
lonotropes 15.8 26.7 0.362
Vasopressor 18.4 40.0 0.1
IMV 7.9 13.3 0.542
NIMV 7.9 60 0.00

lonotropes, vasopressors, IMV, NIMV in sepsis and
septicshock patients

60.
60. l_
45. 7 40. a
I
w oz - b
18.4
, 15-3_1 13.3 -
15, l ! 7.9’— 7.9
0./
lonotropes IMV
Fig 4: Describes the location of sepsis recognition
Baseline physiological and laboratory parameters group compared to sepsis group (Lactate:

The systolic blood pressure was significantly lower in
the septic shock group compared to sepsis group
(125.3+35.7 vs 147.8+36.1, p=0.037). There was no
major difference in the respiratory rate and diastolic
blood pressure between groups. Blood lactate,
INR and serum creatinine were higher in septic shock

2.0+1.7mmols/l vs. 1.3+0.8mmols/l, p=0.114; INR:
1.09+ 0.06 vs 1.2+ 0.2, p=0.034, Creatinine:
2.7£2.3mg/dl vs. 1.92+1.8mg/dl) but only the
difference in INR was found be statistically
significant. There was no difference in the CRP,
bilirubin and platelet values between groups (Table
5).

Table 5: Describes baseline physiological parameters in sepsis and septic shock patients

Baseline physiological parameters, mean £ SD Sepsis Septic shock p

Systolic blood pressure 147.84+36.1 125.3+35.7 0.037
Heart rate, per minute 91.74£23.5 110.4+30.3 0.065
Respiratory rate, per minute 25.8+12.02 25.4+7.4 0.241

Baseline laboratory values, mean + SD at closest time of sepsis recognition

Lactate (mmols/l)
Creatinine (mg/dl)
CRP

INR

Platelets (lakhs/cumm)
Bilirubin (mg/dl)

1.3+0.8 2.04£1.7 0.114
1.92+1.8 2.7+2.3 0.193
91.2+90.5 91.4+75.9 0.829
1.09+0.16 1.2+0.2 0.036

21+1.1 2.03x1.1 0.6

1.1+2.7 1.1+1.4 0.34

Compliance with initial resuscitation goals

63.2% in the sepsis group and 53.4%% in the septic
shock group received antibiotics within the first hour.
There was no significant difference in surviving sepsis

protocol compliance between the two groups (Table
6, Figure 6). 87.5 % patients who received antibiotic
within one hour of admission were discharged
compared to 81.0% patients who received first dose
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of antibiotic beyond one hour of admission (87.5% vs 81.0%, p= 0.515).

Table 6: Showing dose administration time in sepsis and septic shock patient

Dose given within, n (%) Sepsis Septic shock P
15 min 31.6 40.0

30 min 7.9 6.7

45 min 5.3 0.0 0.731
60 min 18.4 6.7

>1hr 36.9 46.7

Dose given within, n(%)

50.
375
B Dose given within, n(%) Sepsis
25. . . o )
M Dose givenwithin, n(%) Septic shock
12.5
0.

15 min 30 min 45 min 60 min >1 hr
Fig 6: Shows dose administration time in sepsis and septic shock patients

Table 7: Shows discharge and death in patients who received antibiotics within one hour and more than one hour

Dose s given within, n (%)  Discharge Death P
One hour 87.5 12.5

0.515
More than one hour 81.0 19.0

Discharge and death in patients who received

More than one hour

® Death
|

within one hour

0. 225 45, 67.5  90.

Fig 7: Shows discharge and death in patients who received antibiotics within one hour and more than one hour.

Culture positivity was seen only in 28.9% of patients

withsepsis and 40.0% of patients with septic shock.
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Majority of the isolates were gram negative
organisms. Gram positive organisms were isolated only
in 7.9% of patients with sepsis. The commonest gram-

Table 8: Shows the details of organisms isolated

negative organisms were E. coli and Klebsiella in both
groups (sepsis 5.3% and 13.1% and septic shock 0%
and 20% respectively (Table 8, Figure 7)

Culture report n (%) Sepsis Septic shock
No growth in culture 71.1 60.0
Positive Culture 28.9 40.0
Organisms isolated
Gram positive bacteria
Staphylococcus aureus 0 13.3
Streptococcus pneumoniae 53 6.7
Gram negative bacteria
Klebsiella 13.1 20.0
E. coli 5.3 0
Proteus mirabilis 2.6 0
Fungi
Candida albicans 2.6 0

Organism Isolated

20

20. ‘

15. 13 131

Staph aureus Klebsiella

Fig 8: Shows the details of organisms isolated

Antibiotic administration details

The commonest antibiotic administered was
Meropenem in both groups (sepsis: 55.3 %and septic
shock: 66.7%) (Table 9, Figure 9). 100% patients
whose initial antibiotic choice was appropriate were
discharged

Table 9: Shows antibiotic details

7
5.3 5.3
5. 71 26 2.6
0. 0 0 0
0. "

B Sepsis
Septic shock

as compared to only 69.2% who received an
inappropriate antibiotic empirically. In the group who
received the initial appropriate antibiotic, no patient
died as compared to a mortality of 30.8% if the initial
choice of antibiotic was inappropriate.

Commonest antibiotics administered in 1st hour, n (%)

Variable Sepsis  Septic shock P
Beta- lactamase inhibitor 23.7 6.7
Carbapenem 55.3 66.7
Cephalosporin 10.5 13.3
Glycopeptide 2.6 0

Penicillin 2.6 0
Tetracycline 5.3 13.3
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Commonest antibiotics administered in first hour

66.7
70.
52.5
35.
17.5
B Sepsis
0. B Septic shock
Beta- Cephalosporin Penicillin
lactamase
inhibitor
Figure 9: Appropriateness of initial antibiotic and outcome
Table 10: Shows choice of antibiotic
Choice of antibiotic, n (%) Discharge Death P
Appropriate 100 0
0.205
Inappropriate 69.2 30.8
Choice of antibiotic, n(%)
100
100.
75.
M Discharge
50. M Death
25.
Appropraite Inappropriate
Fig 10: Showing choice of antibiotic
Table 11: Choice of antibiotic
Choice of antibiotic, n (%) Discharge Death p
Within one hour
Appropriate 100 0
0.338
Inappropriate 75 25
More than one hour
Appropriate 100 0
0.439
Inappropriate 60 40
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Choice of antibioticwithin one hour, n(%)

100

100

75

50

B Appropriate
]

25

Discharge

Fig11 a: Choice of antibiotic within one hour, n (%)

Death

Choice of antibioticin more than one hour, n(%)

100

75

50

25

Discharge

Fig 11b: Choice of antibiotic in more than one hour, n (%)

ICU outcome

There was no significant difference in the mean ICU
length of stay and mean hospital length of stay of
patients who received appropriate antibiotic and

Table 12: Length of stay

Death

B Appropriate

|
inappropriate  antibiotic = (8.23£3.4vs.11.85+7.7,
p=0.423; 11+7.25 vs 12.54+7.6, p=0.864

respectively). The baseline characteristics of the
study are described in Table 12

Characteristics Appropriate Inappropriate p
ICU LOS (days), mean £SD 8.23+3.4 11.85+7.7 0.423
Hospital LOS (days), mean £SD 11+7.25 12.54+7.6 0.864

Discussion

This prospective observational study conducted from
February 2021 to April 2021 in AMRI ICUs had
included 53 numbers of patients who were ill enough
to be admitted in critical care units. Prognosis was
assessed by means of APACHE IV and SOFA score
in this prospective study. Demographic

characteristics of patients, comorbidities,
microbiological findings, choice of antimicrobials
used, and the actual time of initial parenteral
antibiotic(empiric/documented) administration were
evaluated. APACHE IV score is a standard scoring
system to understand the level of severity of illness
and it could be affected by many parameters.
Knowing the level of illness is important for treating
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the patients who needs appropriate care at
appropriate time, otherwise the outcome may worsen.
There are many studies which looked at use of
antibiotics in sicker group of patients like who were in
shock stage and their outcome.

In this study mortality was 30.8% in the group whose
initial antibiotic choice was inappropriate while no
patients died in the group where the patient received
appropriate empirical therapy. When appropriateness
as well as timing of administration were compared
simultaneously, all patients who received appropriate
antibiotic within one hour or more than one hour
survived to discharge. However, if antibiotic choice
was inappropriate, 25% patients died even if they
received the antibiotics within one hour and if the first
dose was delayed beyond the first hour, the mortality
further increased to 40%. Same result was found in
study by Kumar et al in 2009.

87.5 % patients who received antibiotic within one
hour of admission were discharged compared to
81.0% patients who received first dose of antibiotic
beyond one hour of admission (87.5% vs 81.0%, p=
0.515). The fact was also found by P. Naucler et al in
2020.

We found that culture positivity was seen only in
28.9% of patients with sepsis and 40.0% of patients
with septic shock. Majority of the isolates were gram
negative organisms. Gram positive organisms were
isolated only in 7.9% of patients with sepsis. The
commonest gram-negative organisms were E. coli
and Klebsiella in both groups (sepsis 5.3% and 13.1%
and septic shock 0% and 20% respectively). It was
also stated in a study by Roberta Capp et all in 2011.

Conclusion

In my study it is demonstrated that gram-negative
bacteria remain the major pathogen in sepsis as has
been demonstrated in most ICUs in India. Systolic
blood pressure was significantly lower and Lactate,
INR and creatinine were higher in septic shock group
compared to sepsis group. All patients who received
appropriate antibiotic were discharged compared with
only 69.2% patients discharged whose antibiotic
choice was inappropriate. Mortality was 30.8% in the
group whose initial antibiotic choice was
inappropriate while no patients died in the group
where the patient received appropriate empirical
therapy. When appropriateness as well as timing of
administration were compared simultaneously, all
patients who received appropriate antibiotic within
one hour or more than one hour survived to
discharge. However, if antibiotic choice was
inappropriate, 25% patients died even if they received

Archives of Urology and Nephrology

the antibiotics within one hour and if the first dose was
delayed beyond the first hour, the mortality further
increased to 40%. There was no significant difference
in the mean of ICU length of stay and mean hospital
length of stay of patients based on appropriateness of
empirical antibiotic therapy.
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pandemic.
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