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Abstract

Objectives: There is strong evidence that appropriate antibiotic
medication is the cornerstone of effective severe sepsis, sepsis and
septic shock treatment. It has been acknowledged that delaying the
start of proper antibiotic medication increases the risk of death. This
study was a single-centre retrospective observational study involving
ICU patients to investigate the association between antibiotic treat-
ment timing and survival.

Design: Retrospective chart review of every patient with severe
sepsis, sepsis and septic shock admitted to ICU.

Setting: Every patient with severe sepsis, sepsis and septic shock
was admitted to ICU of Advanced Medical Research Institute (AMRI),
Dhakuria, Kolkata over the 10 months of observational single centre
study. This hospital provides tertiary care with 20 ICU beds.

Patients: Two hundred eighty-four patients brought to the intensive
care unit (ICU) with severe sepsis, sepsis and septic shock, from June
2013 to March 2014, was evaluated.

Measurements and main results: Following the diagnosis of sepsis,
284 individuals were given antibiotics and were included in the study.
In-hospital mortality was 29.7% for the entire group. There was a sig-
nificantly higher level of statistical significance in the risk of mortality
linked with the number of hours between the start of the antibiotic
dose and death. Regardless of the amount of organ failure, the results
were identical in patients with severe sepsis and septic shock.

Conclusions: Examination of this specific patient group who had
severe sepsis, sepsis and septic shock revealed that a delay in the de-
livery of the initial antibiotic was linked to a higher in-hospital mortal-
ity rate. Every hour that antibiotic distribution did not occur increased
mortality risk. These findings highlight how critical it is to recognize and
treat severe sepsis, sepsis and septic shock as soon as possible in the
hospital setting.

Keywords: Severe sepsis; Sepsis and septic shock; Antimicrobial
therapy; Timing; Antibiotic administration; Sepsis treatment; Hospital
mortality rate.
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Introduction

Sepsis is characterized as Systemic Inflammatory Response
Syndrome (SIRS) in the context of an infection, whether indicat-
ed or assumed. Features of SIRS Could be as well evident in con-
ditions like acute severe pancreatitis, trauma and burn. Severe
sepsis is that part of disease spectrum where there is sepsis in-
duced at least two organs dysfunction acute respiratory distress
and acute renal failure or cardiovascular dysfunction [1]. Septic
shock is a life-threatening illness characterized by hypotension
which is not responding to adequate fluid management, along
with impaired organ function and/or failure. Septic shock can
develop in patients infected with a variety of gram-positive and
gram-negative bacteria, viruses, fungi, rickettsiae, spirochetes,
protozoa, and parasites. The sepsis syndromes are a disease
phase that evolves from sepsis (infection with an inflammatory
response) to severe sepsis (organ malfunction) to septic shock
(tissue hypoperfusion).

Severe sepsis and septic shock are medical emergencies
which affect 18 million individuals per year world wide [2]. This
rate may represent an underestimation on a global assessment,
as some developing countries lack the advanced microbiology
services necessary to quantify the devastation secondary to in-
fection.

Sepsis is by definition a consequence of infection. Efforts to
identify and manage the clinical site of infection and to estab-
lish the microbiology are of critical importance. While this ap-
pears to be self-evident, studies indicate a surprising frequency
of inadequate or absent workup, and suboptimal or inappropri-
ate antibiotic therapy [3]. In one large prospective trial of over
2,000 patients, antimicrobial therapy in which the offending
bacterium is exposed was later shown to be resistant occurred
in 32% of patients [4]. Mortality is reduced from 34% to 18%
when appropriate antimicrobials are prescribed at the onset of
sepsis [5].

The choice of antimicrobials is focused on the patient’s his-
tory and physical exam, data collection including imaging stud-
ies, Gram stain data, and a knowledge of local and regional re-
sistance patterns and epidemiology. Select antibiotic with low
resistance potential & good safety profile is very important. The
primary sites of in sepsis and septic shock, however, remain ei-
ther intra-abdominal (includes urinary) or pulmonary in over
90% of cases.

The optimum timing of application of antimicrobials remains
nebulous. SCC guidelines suggest that an antimicrobial regimen
should be started within one hour of a diagnosis of sepsis. There
are, however, no published data that establish a crucial ‘time to
antibiotic’ interval. SSC also recommends that antibiotics be re-
evaluated after 48-72 hours to determine the adequacy of the
antimicrobials and to when those drugs not required [6].

Rapid administration of appropriate antibiotics in correct
doses plays a major role in patient survival [7]. In adults diag-
nosed with septic shock, efficient antimicrobial use in the first
hour of recorded hypotension was linked with better outcome
to hospital discharge. Regardless of an ongoing rise in death
rates with increasing complications, only 50% of patients with
septic shock acquired efficient antimicrobial treatment within
6 hrs of reported hypotension. Infections with gram-negative

bacteria linked with septic shock greater than anything else,
etiologic agent; therefore, antibiotic selection must include
those drugs with superior gram-negative coverage. The selec-
tion of appropriate antibiotics should be based on sound clinical
judgment plus knowledge of the antibiotics used. The principles
of rational therapy include the following: (1) know the type of
microorganisms or suspected organism being treated; (2) be
familiar with resistant organisms in both the community as
well as the hospital; and (3) initiate combination therapy with
a beta-lactam antibiotic plus an aminoglycoside or use immu-
notherapy with either a carbapenem or selected third genera-
tion cephalosporin. After culture results are known, the antibi-
otic regimen should be narrowed to cover the specific infecting
microorganism using the least expensive, least toxic antibiotic
available.

The choice of antimicrobials for patients with severe sepsis,
sepsis, or septic shock depends on various factors, including the
suspected source of infection, local resistance patterns, and pa-
tient-specific factors. Here are some antibiotics frequently used
for treating severe sepsis, sepsis and septic shock:

1. Broad-spectrum Beta-lactam Antibiotics:

Piperacillin-tazobactam; Ceftriaxone; Ceftazidime; Merope-
nem; Imipenem-cilastatin.

2. Glycopeptides:
Vancomycin; Teicoplanin.
3. Oxazolidinones:
Linezolid.
4. Aminoglycosides:
Gentamicin; Tobramycin; Amikacin.
5. Fluoroquinolones:
Ciprofloxacin; Levofloxacin.
6. Tetracyclines:
Doxycycline; Minocycline.
7. Clindamycin
8. Metronidazole
9. Antifungal Agents (if indicated):
Fluconazole; Amphotericin B; Caspofungin.

In the Intensive Care Unit department, we investigated the
result of antibiotic scheduling on survival in patients with se-
vere sepsis, sepsis and septic shock. We expected that earlier
antimicrobial treatment administration in patients (within the
time limit advised by the Surviving Sepsis Campaign) would
be related to improved mortality. Nonetheless, these findings
must be validated, and the most appropriate time of antibiotic
delivery in sepsis patients remains unknown. As a result, this
research aimed to look at the relationship between antibiotic
administration timing and mortality to see if there was an ideal
time window for intensive antibiotic therapy in patients with
severe sepsis, sepsis and septic shock. We also wanted to ex-
amine the mortality rate in patient population of severe sepsis,
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sepsis and septic shock, who received appropriate antibiotics
and inappropriate antibiotics therapy according to their blood
culture reports.

Patient selection
e Inclusion cirteria:

All patients admitted in Intensive Care Unit and on antibiotic
any moment throughout their stay in the Intensive Care Unit,
was included.

e Exclusion cirteria:

Post operative patients after elective surgery who came for
observation to Intensive Care Unit or patients who received an-
tibiotics as routine prophylaxis were excluded.

Patients who received antibiotics, but discharged from In-
tensive Care Unit or hospital on a release bond (DORB) were
excluded.

Study design

This was a single-center retrospective observational research
including ICU patients.

Study setting and duration

We conducted a retrospective chart review of every patient
with severe sepsis, sepsis and septic shock admitted to Inten-
sive Care Unit of Advanced Medical Research Institute (AMRI),
Dhakuria, Kolkata over the 10 months period observational re-
search study between June 2013 to March 2014. The hospital
has tertiary care status with 20 ICU beds.

Ethical approval

This study was approved by the institution’s research ethics
board.

Methodology
Data was recorded on a standardized data collection form.

Clinical data: Data regarding the following details were ob-
tained for each patient from medical records: Admission date
in hospital & ICU, age, sex, co-morbidities present, admission
diagnosis and APACHE IV score. It was noted that a number of
comorbid conditions were present: Heart Failure, Diabetes Mel-
litus, Chronic Obstructive Pulmonary Disease (COPD), Hepatic
Dysfunction, Renal failure, cerebrovascular accident, Heart Fail-
ure, Malignancy, Administration of immunosuppressive drugs,
Chronic Kidney Disease (CKD). Patients categorized in SIRS, se-
vere sepsis, sepsis and septic shock, according to 1991 Society
of Critical Care Medicine/American College of Chest Physicians
unanimity on what constitutes sepsis. According to the crite-
ria, two of the following four requirements had to be met by
case patients in addition to a recorded or suspected illness: (1)
a respiratory rate of 20 breaths/min or Pco, of 32 mm Hg; (2)
a heart rate of 90 beats/min and (3) a WBC count of 4,000/L,
12,000/L, or 10% immature (bands) forms; (4) a core tempera-
ture of 36°C or 38°C. A shock condition defined as chronic hy-
potension needing pressor treatment. Also indicated was the
infection’s origin.

were given following an ICU admission. The antibiotic’s dos-
age and delivery technique were recorded. If the patient was
given an antibiotic as a first treatment and the cultured bacteria
showed in vitro responsiveness to that antibiotic, then antibiot-
ic delivery was deemed suitable. Antibiotics were deemed suit-
able in the event of negative cultures if they were administered
in compliance with regional protocols and were broad spectrum
medications.

Outcome data: Outcome data included intensive care unit
and hospital mortality, so also the morbidity data, which includ-
ed intensive care unit and hospital duration of stay and reso-
lution of organ failure from time of antibiotic administration.
Appropriate statistical test applied to analyze the data.

Statistical analysis

e Demographic variables were discussed using mean + SD
values.

e Patients’ mortality rate described in percentage and Odds
ratio.

Odds ratio is a statistical parameter used for determining the
significance of time axis on the mortality. Odds ratio represents
odds of death with increase in delay of antibiotic administration
and is calculated as below.

Time | Expired = Survived Total % Mortality = Odds Ratio
Series Patients
0-1hr X1 Y1 T1=X1+Y1 | (X1/T1)X100
1-2hr X2 Y2 T2=X2+Y2 | (X2/T2)X100 OR

Odds Ratio (OR) = (X2/Y2) / (X1/Y1)

Odds ratio greater than 1 signifies the increase in mortality
with respect to delay in antibiotic administration represented
by time series.

Results and data analysis

During this 10-month period observational single center
study between June 2013 to March 2014, ICU admissions to-
taled 488 patients. 204 of them were removed because no anti-
biotics were given. Post operative patients after elective surgery
who came for observation to ICU and patients who received an-
tibiotics, but discharged from ICU or hospital on a release bond
(DORB).

Total 284 patients were fit the inclusion criteria.

Total 488 patients were admitted into ICU during 10 months of study period ‘

1

| 284 patients included in this study | <———=>  [204patients exclnded from this study|
(Received antibiotic during ICU stay)

(Didn 't receive any antibiotic, Post op.

Patients and Patient’s outcome was DORB)

Figure 1: Magnetic Resonance of Cholangio Pancreatography; in-
\trahepatic bile

Microbiological data: Microbiologic data collected from the J
culture report that sent for the patients, were noted including
the results and date.

Treatment data: It was recorded when the first antibiotics
www.jcimcr.org Page 3



Demographic and descriptive data

The average age of patients was 63.45+16.69, with 54%
males and 46% females. Average APACHE IV score determined
from the most abnormal results within 24 hrs of infection was
49.24+18.74. The Patient population divided into No severe
sepsis, sepsis and septic shock category, according to the sever-
ity of infections. Almost half of the patient population fell on
sepsis category. The frequency of chronic co-morbidities among
severe sepsis, sepsis and septic shock patients were noted,
highest co morbid conditions are Hypertension (49%) and Dia-
betes Mellitus (35%). The frequency of clinically defined infec-
tion sites is listed. Renal (36%) and Chest (21%) are the mostly
found source of infections resulting in sepsis, severe sepsis and
septic shock patients. Patient’s characteristics and clinical data
is displayed in Table 1.

CTabIe 1: Patients characteristics and clinical data >
Variable Mean1SD or n (%)*

Age 63.45+16.69
Sex (Female) 132 (46%)
Sex (male) 152 (54%)
Severity of illness
APACHE** |V 49.24+18.74
Comorbid conditions
Diabetes mellitus 95 (35%)
Hypertension 133 (49%)
Chronic kidney disease 35(13%)
Malignancy 7 (3%)
Source of infection
BRAIN and MENINGES 6 (3%)
CHEST 43 (21%)
CARDIAC 7 (3%)
ABDOMEN 15 (7%)
RENAL 75 (36%)
UNKNOWN 29 (14%)
OTHERS 33 (16%)

*Results expressed as mean  SD or n (%)
**APACHE: acute physiology and chronic health evaluation

Patient’s age group distribution

The entire patient population is split up into four age cat-
egories. The majority of the patients were in the age group of
60-79 yrs (45%) and the lowest number patients were in the age
group of 20-39 yrs (10%). Patient’s age groups distributions are
described in Figure 1.

Gender ratio of patients

Among total patients, male patients were 152 (54%) and fe-
male patients 132 (46%). The male patient’s ratio was 8% higher
than female patients.

Sepsis spectrum of patients

Total 284 patients divided into four groups according to se-
verity of infections. 127 patients had sepsis, 76 patients had no
sepsis, 45 patients had severe sepsis and 36 patients had septic
shock. The sepsis patient population is highest 45% and Septic
shock patient population is lowest 12%. Sepsis spectrum of to-
tal patients is shown in Figure 3.

dac )i -
120 | ? -
100 | i

Number of Patients

Age20-39 i s

Agean-59 -
Age60-79

Age BD- above

Figure 1: Column chart showing the age distribution of patients
\\into four separated categories j

~

\\Figure 2: Pie-chart showing gender ratio percentage of patients

~

/
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Figure 3: Pie-chart showing percentage sepsis spectrum of total
atients
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Source of sepsis infections

The sources of infections like meningitis, chest, cardiac, ab-
dominal, renal, unknown and others were noted in severe sep-
sis, sepsis and septic shock patients. The major sources of in-
fections are renal (mainly urinary tract infection), presented in
75(36%) patients, Chest, presented in 43(21%) patients, Abdo-
men, presented in 15(7%) patients; Cardiac, presented in 7(3%)
patients; Meningitis presented in 6(3%) patients, unknown
sources, presented in 29(14%) patients and other sources, pre-
sented in 33(16%) patients.

4 N

WAL NINGTTES € (5%

GTHERS
33(16M)

UNKNOWN

9{14%) CANIIAL

Fiam)

REMAL
5 (M)

Figure 4: Pie-chart showing percentage source of infection among
sepsis, severe sepsis and septic shock patient population

\ /
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Chronic comorbid conditions

The pre-existing chronic co-morbidities Chronic kidney dis-
ease, Diabetes Mellitus, Malignancy and Hypertension were
listed among severe sepsis, sepsis and septic shock patients.
Hypertension presented in 133 patients (49%), Diabetes Mel-
litus presented in 95 patients (35%), Chronic kidney disease
presented in 35 patients (13%) and Malignancy presented in 7
patients (3%).

4 N

Chronic kidney
disease
35(13%)

Malignancy
7{3%)

Diabetes
mellitus
95 (35%)

Figure 5: Pie-chart showing percentage chronic co-morbidities of
patients with severe sepsis, sepsis and septic shock

\ /

Initial antibiotic administration time (min) after emergency
room admission

The median time between being admitted to the emergency
room and receiving an antibiotic was 138.5 minutes for No sep-
sis patients (n=76), 136 minutes for Sepsis patients (n=127), 139
minutes for Severe sepsis patients (n=36) and 140 minutes for
septic shock patients (n=45).

The mean time between being admitted to the emergency
room and receiving an antibiotic was 169.45 for No sepsis pa-
tients (n=76), 174.02 minutes for Sepsis patients (n=127), 185
minutes for Severe sepsis patients (n=36) and 204 minutes for
septic shock patients (n=45).

4 N

MOSSS PATNNTS AP PATINTS. | S15TK SHOCKPATINTS SIS S0P PATHNTS
Figure 6: Line graph showing median time of initial antibiotic ad-
ministration (min) after being admitted to the emergency room
among different Sepsis spectrum patient population j
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Figure 7: Column graph showing mean time (tstd. error of mean)
of initial antibiotic administration (min) after being admitted to the
emergency room among different Sepsis spectrum patient popula-
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Initial antibiotic administration time (min) after being ad-
mitted to the Intensive Care Unit

The median time from being admitted to the Intensive Care
Unit to initial antibiotic administration was 90 minutes for No
sepsis patients (n=76), 90 minutes for Sepsis patients (n=127),
90 minutes for Severe sepsis patients (n=45) and 90 minutes for
septic shock patients (n=36).

The mean time of initial antibiotic administration time (min)
after ICU admission was 121.12 for No sepsis patients (n=76),
114.21 minutes for Sepsis patients (n=127), 130.13 minutes
for Severe sepsis patients (n=36) and 129.58 minutes for septic
shock patients (n=45).

. )
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——MEDIAN TIME OF INITIAL ABX FROM ICU ADM

Figure 8: Line graph showing median time of initial antibiotic ad-
ministration (mins) after being admitted to the Intensive Care Unit
\\among different Sepsis spectrum patient population j
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Figure 9: Column graph showing mean time (tstd. error of mean)
of initial antibiotic administration (min) after being admitted to
the Intensive Care Unit among different Sepsis spectrum patient
population

%

Patient outcome in sepsis pateint population

Among 127 sepsis patients, only 45 received antibiotics with-
in 1 hour of Intensive Care Unit admission, 79 received antibi-
otics within 1-6 hours of Intensive Care Unit admission, and 3
received antibiotics after 6 hours of Intensive Care Unit admis-
sion. Overall mortality in sepsis patients was 17/127 (13.39%).

Figure 10 depicts the time from after being admitted to the
Intensive Care Unit to initial antibiotics, sorted by the hospital’s
ultimate result (percentage mortality). We discovered a cor-
relation between in-hospital mortality and the time from after
being admitted to the Intensive Care Unit to administration of
antibiotics during the first 6 hours of resuscitation.

45(35.43%) patients, who were administered antibiotics
within 60 min after Intensive Care Unit admission. When com-
pared with patients who were received antibiotics after 1hr and
within 6 hr (n=79) of Intensive Care Unit admission, patients
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receiving antibiotics after 1hr and within 6 hr had a elevation
in the mortality percentage, 8.52% (OR=2.51), and patients re-
ceiving antibiotics after 6 hrs have a significantly elevation in
mortality percentage, 51.48% (OR=11.17).

Figure 11 shows impact of initial antibiotic administration
time (min) after Intensive Care Unit admission on the percent-
age mortality of sepsis Patients. We found elevation in mortality
associated with delay to administration of antibiotics during the
every hour after Intensive Care Unit admission. Mortality was
6.67% (lowest) if effective antimicrobials were administered
within first hours of Intensive Care Unit admission, 7.84% in
the second hour, 11.11% in the third hour, 28.57% in the fourth
hour, 37.5% in the fifth hour, 50% in the sixth hour, and 66.67%
(highest) in after sixth hour.

e N

70,00

5000 |
ELT: i
3000

20,00
15.19

Mortality rate (%]

000

01 hr 1-6 hr il

Time {hrs

Figure 10: Line graph showing impact of initial antibiotic adminis-
tration time (hr) after ICU admission on the percentage mortality

\\of sepsis patients /
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Figure 11: Line graph showing impact of initial antibiotic adminis-
tration time (min) after ICU admission on the percentage mortality
\\of sepsis patients /

Patient outcome in severe sepsis patient population

Among 45 severe sepsis patients, only 16 received antibiot-
ics within 1 hour of Intensive Care Unit admission, 28 received
antibiotics within 1-6 hours of Intensive Care Unit admission,
and 1 received antibiotics after 6 hours of Intensive Care Unit
admission. Overall mortality in severe sepsis patients was 9/45
(20%).

Figure 12 depicts the time from Intensive Care Unit admis-
sion to initial antibiotics, stratified by final hospital outcome
(Percentage mortality). We found association between in-hos-
pital mortality and the time from Intensive Care Unit admis-
sion to administration of antibiotics during the first 6 hours of
resuscitation. A total of 16 patients received antibiotics within
60 min after ICU admission. When compared with patients who
received antibiotics after 1 hr and within 6 hr (n=28) of ICU ad-
mission, patients receiving antibiotics after 1 hr and within 6
hr had a raise in the mortality percentage, 18.75% (OR=5.00),
and patients receiving antibiotics after 6 hrs have a significantly
raise in mortality percentage, 75.00%.

4 A
FL00
60,00 oy
_sn0o
E 200
E_ 20,00 37.50
3 w0 857
55 10,00
000 Gof T84 1111
G460 Min 61-120 Min 121180 181240 241300 301360 >361Min
Ml Min Min Min

Time {Min)

Figure 12: Line graph showing impact of initial antibiotic adminis-
tration time (hr) after ICU admission on the percentage mortality
\\of severe sepsis Patients /

Figure 13 shows impact of initial antibiotic receiving time
(min) after Intensive Care Unit admission on the percentage
mortality of severe sepsis Patients. We discovered a correla-
tion between an raise in fatality and prolonging administering
of antibiotics during the every hour after Intensive Care Unit
admission. Mortality was 6.25% (lowest) if effective antimicro-
bials were administered within first hours of Intensive Care Unit
admission, 8.33% in the second hour, 33.33% in the third hour,
33.33% in the fourth hour (no change in mortality rate during
fourth hour), 40.00% in the fifth hour, 50% in the sixth hour, and
100% (highest) in after sixth hour.

e N

120.00

100.00

B0.00

EALE

Martafivy rate %)

D00

10,00
13,33 3x33

60 Min G110 Min 121-180 Min 181-240 Min 241300 Man 301360 Min >361 Min

Tieme [Win]

Figure 13: Line graph showing impact of initial antibiotic adminis-
tration time (min) after Intensive Care Unit admission on the per-
\\centage mortality of severe sepsis patients /

Patient outcome in septic shock pateint population

Among 36 septic shock patients, only ten patients were giv-
en antibiotics within 1 hour of Intensive Care Unit admission,
24 patients were given antibiotics within 1-6 hours of Intensive
Care Unit admission and 2 patients were given antibiotics after
6 hours of Intensive Care Unit admission.

Overall mortality in septic shock patients was 52.78%. Alto-
gether mortality rate is highest in Septic shock patients than se-
vere sepsis and sepsis patients.

Figure 14 depicts the time from Intensive Care Unit admis-
sion to initial antibiotics, stratified by final hospital outcome
(percentage mortality). We discovered a correlation between
the length of time from ICU admission to the start of antibi-
otic administration during the first six hours of resuscitation
and in-hospital mortality. Within 60 minutes of their Intensive
Care Unit admission, total ten patients in all received antibiot-
ics. Patients who received antibiotics after one hour and within
six hours (n=24) of admission to the Intensive Care Unit had a
high mortality rate (28.33%; OR=3.27), and those who received
antibiotics after six hours had a significantly higher mortality
rate (41.67%).
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Figure 14: Line graph showing impact of initial antibiotic adminis-
tration time (hr) after ICU admission on the percentage mortality

\\of septic shock patients. j

Figure 15 shows impact of initial treatment with antibiotics
(minutes) after Intensive Care Unit admission on the percent-
age mortality of septic shock patients. We discovered a higher
death rate when antibiotics failed to be given promptly during
the first hour following Intensive Care Unit admission and every
hour after that. Mortality was 30% (lowest) if effective antimi-
crobials were administered within first hours of ICU admission,
35.71% in the second hour, 40% in the third hour, 0% (no septic
shock patient were given antibiotics in this hour during study
period) in the fourth hour, 100% in the fifth hour, 100% in the
sixth hour, and 100% in after sixth hour.
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Figure 15: Line graph showing impact of initial antibiotic adminis-
tration time (min) after ICU admission on the percentage mortality
of septic shock patients®:

SThe data point at 181-240 min time range is excluded from line
graph since no subject is recorded within this range.
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Microbiologic pathogens in severe sepsis, sepsis and septic
shock

Of the 208 patients with severe sepsis, sepsis, and septic
shock, 78(37.50%) had positive blood cultures for pathogenic
organisms. Table 11 lists the organisms that were isolated from
the samples (sputum, ETT, blood, urine, pus, and body fluid)
along with the frequency at which they appeared in patients
with severe sepsis, sepsis and septic shock.

In contrast to 27/130 (20.77%) for blood culture negative in-
fections (OR=1.14), the death rate for blood culture positive in-
fections was 18/78 (23.08%). Seven patients did not receive the
proper antibiotics, out of the 78 patients with positive blood
cultures, and 71 of them received antibiotics in the intensive
care unit (ICU) that the causative organism was susceptible to.
Patients treated appropriately for blood culture positive severe
sepsis, sepsis and septic shock infection in the intensive care
unit had a mortality rate of 15/71 (21.13%) compared to 3/7
(42.86%) for those treated inappropriately (OR=2.80).

Figure 16 shows mortality graph in Positive blood cultures
and negative blood cultures in severe sepsis, sepsis and septic
shock patient population.

Figure 17 shows mortality graph in patient population of
severe sepsis, sepsis and septic shock, who received appropri-
ate antibiotics and inappropriate antibiotics according to their
blood culture reports.

4 N

23.08

2300 |

2250 —

200 ——

21.50

2100 g
20.50

20,00

19.50

Positive blood cultures

Mortality rate (%)

Megative blood cultures

Figure 16: Column graph showing mortality graph in Positive blood
cultures and negative blood cultures in severe sepsis, sepsis and

\\septic shock patient’s population j
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Figure 17: Column graph showing mortality graph in Positive blood
culture patients, who received appropriate antibiotics and inap-
propriate antibiotics in severe sepsis, sepsis and septic shock pa-

tient’s population
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Figure 18: Column graph showing primary microbiologic patho-
gens in severe sepsis, sepsis and septic shock patients.
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Discussion

The 10 months study includes 284 patients being admitted
for severe sepsis, sepsis and septic shock or not affected by sep-
sis. The patient population exhibits a well-balanced age and sex
distribution, with sepsis patients primarily classified into three
severity categories: severe sepsis, sepsis and septic shock.

Infections that result into different types of sepsis include
mostly renal (36%) and chest (21%) in this sample patient popu-
lation. In these three types of sepsis highest co-morbidities are
hypertension with 49% at first place followed by diabetes mel-
litus with 35%.

The lowest death rates were linked to starting an effective
antimicrobial therapy within the first hour of being admitted to
the Intensive Care Unit (ICU): 6.25% for patients with severe
sepsis, 6.67% for patients with sepsis and 30% for patients in
septic shock. In the initial six hours following ICU admission,
the mortality rate rose by an average of 9.59% for patients with
severe sepsis, 4.67% for patients with sepsis and 8.39% for pa-
tients experiencing septic shock for each extra hour until effec-
tive antimicrobial initiation was implemented.

The mortality rate for sepsis patients increased to 1.18%
when effective antimicrobial therapy was started between the
first and second hours after intensive care unit admission, and
it was 50% when effective antimicrobial therapy was delayed
until five or six hours after Intensive Care Unit admission. When
effective antimicrobial therapy was started within the between
the first and second hour of Intensive Care Unit admission, the
mortality rate rose to 2.08%; however, when effective antimi-
crobial therapy was delayed until five or six hours after Inten-
sive Care Unit admission, the mortality rate for patients with
severe sepsis was 50%.

When effective antimicrobial therapy was started between
the first and second hour of an Intensive Care Unit admission,
the mortality rate rose to 5.71%; however, when effective an-
timicrobial therapy was delayed to 5-6 hrs after Intensive Care
Unit admission, the mortality rate for patients suffering from
septic shock was 100%. By the second hour following admis-
sion to the Intensive Care Unit, the odds ratio of death had in-
creased significantly, and the ratio increased with longer delays.
These results imply that a crucial therapeutic variable linked to
the mortality from severe sepsis, sepsis and septic shock is the
delay in starting an effective antimicrobial therapy after the In-
tensive Care Unit admission time.

For patients with sepsis, the median time from emergency
admission to the administration of effective antimicrobial ther-
apy was 136 minutes, and from ICU admission to that time it
was 90 minutes. For patients with severe sepsis, the median
time from emergency admission to the administration of ef-
fective antimicrobial therapy was 139 minutes, and from ICU
admission to that time it was 90 minutes. For patients in sep-
tic shock, the median time from emergency admission to the
administration of effective antimicrobial therapy was 140 min-
utes, whereas it was 90 minutes for ICU patients.

Within an hour of being admitted to the intensive care unit,
35.43% of all patients with sepsis received effective antimicro-
bial therapy. By three hours after ICU admission, 82.68% and
97.64% of patients by 6 hours had gotten them, respectively.
Effective antimicrobial therapy was administered to 35.56%
of all severe sepsis patients within the first hour of ICU admis-
sion, 75.56% by the third hour, and 97.78% by the sixth hour.

Effective antimicrobial therapy was administered to 27.78% of
all septic shock patients within the first hour of ICU admission,
80.56% by the third hour, and 88.89% by the sixth hour.

These results are anticipated. Within the first hour of diag-
nosing severe sepsis and septic shock, broad spectrum antibiot-
ics should always be given, according to the international con-
sensus guidelines of the Surviving Sepsis Campaign (SSC) [8].
A sizable retrospective study that was released in 2006 serves
as the main foundation for this recommendation [9]. According
to Kumar et al.’s study, patients who received antibiotics within
the first hour of recorded hypotension went on to survival rate
of 79.9%. For every hour that passed during the next six hours
without antimicrobial therapy, the average reduction in survival
was 7.6%. The data we provided in this report validated these
conclusions.

Furthermore, a sufficient number of cases enable the proof
that this mortality effect extends to patient subgroups in rela-
tion to pathogenic bacteria isolation and appropriate versus in-
appropriate antibiotic administration. This suggests that the un-
derlying processes of infection are similar in all of these groups
and highlights the significance of starting appropriately chosen
therapy early on. Delays in initiating effective antimicrobial
therapy harm survival rates for both patient groups with posi-
tive and negative cultures.

A healthcare professional can’t determine whether an anti-
biotic prescription is appropriate because the basis for antibi-
otic appropriateness is culture data, which is not available for
24 to 96 hours or further after the initial antibiotic administra-
tion. Therefore, using these criteria to assess how the timing of
antibiotics affects results doesn’t seem right.

It’s interesting to note that this problem goes beyond seman-
tics, especially in light of the high rate of culture-negative infec-
tions (62.50% in this study), which gives rise to two different
standards of appropriateness depending on whether a positive
culture is present or not. In addition, every study on infections
needs to analyze the causative organism subjectively. Making
such a determination is especially challenging when multiple
cultures yield positive results for different organisms. The data
on antibiotic sensitivity and pathogenic organisms have made
appropriateness of antibiotics a significant confounding factor
in our results [10].

There are a few issues with this study that should be taken
into account. First, only 24-hour time intervals were reported,
and the study’s overall mortality rate of 21.63% was meager.
Second, nearly all of patients received antibiotics within three
hours of being evaluated, and as time points get longer, it be-
comes more challenging to draw firm conclusions about asso-
ciations due to the relatively small numbers of patients in the
subsequent time points and the wide confidence intervals. Evi-
dently, more information is required to understand the connec-
tion between patient outcome and time to source control.

In general, compliance with sepsis guideline recommenda-
tions was poor. Only one-third patients received their first an-
timicrobial agent according to current guideline recommenda-
tions before or within 1 hour of ICU admission of severe sepsis,
sepsis and septic shock patient population.

Within this patient population it was noted that patients are
mostly affected with Escherichia coli and Klebsiella pneumoniae
with 30% and 23% respectively. Mortality rate is greater in the
patients with positive blood cultures than with negative blood
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cultures by an odds ratio of 1.14 (>1), and an even more intrigu-
ing discovery is that, with an odds ratio of 2.80 (>1), the mortal-
ity rate for patients who did not receive the proper antibiotic
treatment is higher than that of patients who received it. This
means that patients with positive blood cultures who are not
given the right antibiotics have a higher chance of dying. Other
studies have also shown an increase in mortality in patients
with inappropriate initial antibiotic treatment [11,12].

The study included the prospective data collection and single
center design. Patient population has a good demography of
age and sex distribution. This study used short-term prospec-
tive data collection and is therefore not influenced by secular
trends. This study is well organized by categorization of the pa-
tient population into different categories of sepsis severity and
data points are finely differentiated with antibiotic administra-
tion time. This study also includes the microbiological assess-
ment of patient groups that reveals the evidence of pathogens
responsible for mortality and effectiveness of appropriate anti-
biotic administration.

Conclusion

We were able to show a correlation between hospital mor-
tality and the timing of antibiotic administration following In-
tensive Care Unit admission in this prospective study of patients
with severe sepsis, sepsis, and septic shock who received effec-
tive antimicrobial therapy after Intensive Care Unit admission.
Increased mortality was linked to even a one-hour delay in the
administration of antibiotics following their admission in the in-
tensive care unit.

The lowest death rates were linked to starting effective anti-
microbial therapy within the first hour of being admitted to the
intensive care unit. These rates were 6.67% (lowest) for patients
with sepsis (Figure 10), 6.25% (lowest) for patients with severe
sepsis (Figure 12), and 30% (lowest) for patients with septic
shock (Figure 14). In the first six hours following admission to
the Intensive Care Unit, the mortality rate rose by an average
of 4.67% for patients with sepsis, 9.59% for patients with se-
vere sepsis, and 8.39% for patients experiencing septic shock
for each extra hour that effective antimicrobial initiation was
delayed. All patients with severe sepsis, sepsis, and septic shock
had an increasing mortality rate with an increasing duration of
initial antibiotic administration.

More data on the relationship between time to source con-
trol and patient result are needed. Adequacy of empirical anti-
biotic treatment is important for the survival in severe sepsis,
sepsis and septic shock and choice of initial antibiotic treatment
is an important decision in the therapy of these patients. The ef-
fect of the timing of antibiotic treatment on sepsis, severe sep-
sis, and septic shock mortality was only indirectly supported by
the available data, and there is considerable variation in the evi-
dence regarding this matter. Therefore, randomized controlled
trials are required to clarify the effects of timing antibiotic treat-
ment on survival. Initiatives for improving quality of care should
not be limited to sepsis; instead, they should concentrate on
the prompt identification and appropriate management of in-
fections in order to stop them from developing into severe sep-
sis and septic shock.

It is quite evident in this research study and other similar
studies that, how critical the time factor is for survival of sepsis
patients. In summary, severe sepsis, sepsis and septic shock are
time critical diseases, and therefore, one of significant concern

to the medicine physician. To the cardiologist, “time is muscle,”
to the neurologist, “time is brain”, to the physician caring for the
septic patient, “time is survival.”
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