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Introduction

Sepsis is a major healthcare problem, with high incidence and poor 
mortality outcome [1]. The Surviving Sepsis Campaign (SSC) was 
first launched in 2002 with the goals of increasing clinician and public 
awareness of the sepsis problem, enhancing the standard of care and 
decreasing mortality [2]. The SSC Guidelines for management of severe 
sepsis and septic shock were first published in 2004 [3], providing 
recommendations that are intended to guide clinical practice. In order 
to facilitate the implementation of the guidelines, the key elements in 
the treatment of sepsis were organized into two bundles of care, the 
“resuscitation” and “management” bundle, including interventions to 
be accomplished within specified timeframes [4]. A bundle is a set 
of diagnostic or therapeutic processes that when implemented as a 
group may act synergistically, providing a greater survival benefit 
than each individual component.

Several published data show that performance improvement or 
implementation programs on compliance with sepsis bundles was 
associated with lower risk of death in patients with severe sepsis and 
septic shock [5,6]. Thus, On May 1, 2013, NYSDOH Title 10 New 
York Codes Rules and Regulations (NYCRR) Sections 405.2 and 405.4 
were amended to require that hospitals have in place evidence-based 
protocols for the early recognition and treatment of patients with 
severe sepsis and septic shock that are based on generally accepted 
standards of care. Medical staffs were responsible for the collection, 
use, and reporting of quality measures related to the recognition 
and treatment of severe sepsis for purposes of internal quality 
improvement and hospital reporting to the department.

Abstract

Sepsis is a commonly encountered diagnosis affecting nearly 1.7 million adults in the USA annually. 
According to Center for Disease Control (CDC), over 270,000 Americans die of sepsis each year and 1 in 
3 hospital mortalities is attributed to sepsis.

The Surviving Sepsis Campaign (SSC) Guidelines for management of severe sepsis and septic shock 
published in 2004 provide key elements in the treatment of sepsis that are organized into two bundles of 
care, the “resuscitation” and “management” bundles, including interventions to be accomplished within 
specified timeframes. In this quality improvement study, we implemented a sepsis intervention protocol 
(SIP) intended to increase adherence to 3-hour and 6-hour bundles, and to examine the impact on 
mortality of patients presenting with severe sepsis and septic shock in our emergency department.

We analyzed data from our emergency department as reported to the New York State Department of 
Health (NYSDOH) from 2017Q2 to 2018Q2 (April 2017 -June 2018), the period prior to implementation 
of SIP, compared to data from 2018Q3 to 2019Q2 (July 2018 to June 2019) after implementation of SIP. 
The implementation of SIP resulted in increased3-hour and 6-hour bundle adherence and showed a 
clinically significant reduction of the mean pre-intervention hospital percent mortality of 40.3% to a mean 
post-intervention hospital percent mortality of 28.7%. A t-test analysis of the pre and post intervention 
mean hospital percent mortality revealed a reduction in mortality outcomes that was also statistically 
significant (p <0.05). Our study demonstrates that a well-designed and implemented SIP can increase 
bundle adherence and is highly effective in reducing mortality among high-risk population.

However, consistent adherence to sepsis bundles in the management 
of patients has remained a challenge. The purpose of this quality 
improvement project was to examine the outcome implications of 
implementing a sepsis intervention protocol to increase adherence 
to 3-hour and 6-hour bundle, and the impact on mortality in our 
emergency department.

Methods

Design, overview and setting

This quality improvement study was performed in the emergency 
department. Our study protocol was reviewed and approved by our 
Institutional Review Board (IRB) with a waiver of informed consent 
as the study was deemed a performance improvement intervention.

Patients

All adult patients who presented to the emergency department 
from September 2018 through June 2019, were screened for this
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Figure 3: Sepsis checklist for implementation of time sensitive measures in the sepsis resuscitation and management bundles.
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project. Patients with severe sepsis or septic shock at the time of 
presentation as defined by Center for Medicare and Medicaid service, 
were identified through the use of a written screening guide (Figure 1).

Sepsis intervention protocol

ED physicians, nurses, CNA, pharmacists and lab technician were 
educated regarding implementation of time sensitive measures of 
sepsis bundles through lectures and monthly nursing orientation 
at the end of September through October of 2018 (Figure 2). Sepsis 
posters highlighting time sensitive measures were posted throughout 
the emergency department. Time sensitive measures in the 3-hour 
bundle include obtaining timely initial lactate level, administration 
of IV fluids at a rate of 30 ml/kg of body weight within 2 hours, and 
timely blood cultures draw prior to administration of antibiotics. 
In the 6-hour bundle, time sensitive measures include obtaining 
repeat lactate within 4 hours if initial lactate >2, assessing patient 
responsiveness to fluid resuscitation and prompt administration 
of vasopressors within 4 hours if patient is not responsive to fluid 
resuscitation.

An ED sepsis kit which included two liters of crystalloids, and a 
timer as reminder for timely re-measurement of lactate was created. 
Patients presenting to the ED who demonstrated clinical deterioration 
and met two or more criteria on the sepsis screening guide (thereby 
demonstrating that they were likely to have severe sepsis or septic 
shock) were intended to trigger a sepsis code (SIP=sepsis intervention 
protocol). Sepsis resuscitation and management bundle elements were 
implemented using a sepsis checklist to capture the above time sensitive 
measures to be completed by nurses and physicians (Figure 3). Checklist 
review process by Quality Assurance and Performance Improvement 
department along with ED leadership allowed for real time feedback.

Results
We analyzed data of cases of patients with severe sepsis and septic 

shock in our emergency department which were reported to the New 
York State Department of Health (NYSDOH) from 2017 Q2 to 2018 
Q2 (April 2017 - June 2018), the period prior to implementation of 
SIP. We compared the results to data from 2018 Q3 to 2019 Q2 (July 
2018 to June 2019) the period after implementation of SIP. A total of 
512 cases of patient with severe sepsis and septic shock was reported, 
of which there were a total of 180 deaths during the time under review 
for this project.

A demographic analysis of hospital data pre and post implementation 
of SIP showed a higher proportion of patient aged 70 to 79 years 
(about 24 to 26% of total number of cases) constituting the majority 
of patients with severe sepsis or septic shock. Of note, 88.4 to 88.6 
% of total number of cases in our hospital were African Americans 
compared to statewide averages of which only 15.9 to 16.3% were 
African Americans. A mild gender difference was also noted with 
female patient constituting a slightly higher majority (of 50.2 to 
53.6%) compared to (46.4 to 49.8%) of male cases in our hospital. The 
reverse situation was noted when comparing statewide data which 
showed a slightly higher male to female percentages (Table 1a & 1b).

As show in the trend percentages in figure 4, prior to 2018 Q3 our 
hospital percentages of timely lactate level, timely blood culture prior 
to antibiotic administration and timely re-measurement of lactate 
level in sepsis cases, were below statewide percentages. Consequently, 
3-hour and 6-hour bundle adherence percentages were also below 
statewide averages (Figure 4e & 4f). Of note however, timely broad-
spectrum antibiotic administration was similar or above statewide 
percentages.
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Your Hospital State
N % %

Total 211
Age
18-29 7 3.33% 2.7%
30-39 0 0.0% 3.6%
40-49 15 7.1% 6.1%
50-59 25 11.8% 13.3%
60-69 50 23.7% 20.9%
70-79 56 26.5% 23.4%
80-89 40 19.0% 21.0%
90-110 18 8.5% 9.0%
Gender
Male 98 46.4% 51.8%
Female 113 53.6% 48.1%
Unknown 0 0.0% 0.0%
Race Group
White 10 4.7% 64.1%
African American 187 88.6% 16.3%
Native American 0 0.0% 0.2%
Asian 5 2.4% 4.0%
Pacific Islander 0 0.0% 0.1%
Other Race 9 4.3% 14.1%
Multi-racial 0 0.0% 1.2%
Ethnicity
Spanish/Hispanic Origin 14 6.6% 11.2%
Not of Spanish/Hispanic Origin 190 90.0% 79.8%
Unknown 7 3.3% 9.0%

Your Hospital State
N % %

Total 225
Age
18-29 9 4.0% 2.6%
30-39 17 7.6% 3.6%
40-49 18 8.0% 5.7%
50-59 38 16.9% 13.6%
60-69 41 18.2% 21.7%

70-79 54 24.0% 23.5%
80-89 31 13.8% 20.6%
90-110 17 7.6% 8.7%
Gender
Male 112 49.8% 53.4%
Female 113 50.2% 46.5%
Unknown 0 0.0% 0.1%
Race Group
White 15 6.7% 63.8%
African American 119 88.4% 15.9%
Native American 1 0.4% 0.2%
Asian 4 1.8% 4.1%
Pacific Islander 0 0.0% 0.0%
Other Race 5 2.2% 14.5%
Multi-racial 1 0.4% 1.4%
Ethnicity
Spanish/Hispanic Origin 15 6.7% 10.7%
Not of Spanish/Hispanic Origin 205 91.1% 81.4%
Unknown 5 2.2% 7.8%

Table 1a: Cumulative demographic distribution data of patients 
from 2017 Q3 to 2018 Q2 prior to implementation of SIP.

Table 1b: Cumulative demographic distribution of patients from 
2018 Q3 to 2019 Q2 post implementation of SIP.

%20http://dx.doi.org/10.15344/ijcrt/2015/101
https://doi.org/10.15344/2456-8007/2020/149


Int J Clin Res Trials                                                                                                                                                                                                 IJCRT, an open access journal                                                                                                                                          
ISSN: 2456-8007                                                                                                                                                                                                     Volume 5. 2020. 149  

Citation: Igiebor O, Nakeshbandi M, Mehta N, Ozaki R, Lucchesi M, et al. (2020)  Impact of Sepsis Intervention Protocol (SIP) on Adherence to Three-hour and 
Six-hour Bundles and Mortality Outcomes in the Emergency Department. Int J Clin Res Trials 5: 149. doi: https://doi.org/10.15344/2456-8007/2020/149

       Page 6 of 8

0

20

40

60

80

100

120

2017Q2 2017Q3 2017Q4 2018Q1 2018Q2 2018Q3 2018Q4 2019Q1 2019Q2

Timely Lactate Level

Hospital% statewide%

0
10
20
30
40
50
60
70
80
90

100

2017Q2 2017Q3 2017Q4 2018Q1 2018Q2 2018Q3 2018Q4 2019Q1 2019Q2

Timely Blood Culture prior to antibiotics

Hospital% statewide%

76
78
80
82
84
86
88
90
92
94
96
98

2017Q2 2017Q3 2017Q4 2018Q1 2018Q2 2018Q3 2018Q4 2019Q1 2019Q2

Timely Broad Spectum Antibiotics 
administration

Hospital% statewide%

0
10
20
30
40
50
60
70
80
90

2017Q2 2017Q3 2017Q4 2018Q1 2018Q2 2018Q3 2018Q4 2019Q1 2019Q2

Trended 3-hour bundle adherence percentage by 
quarter, compared to statewide

Hospital % Statewide%

0

10

20

30

40

50

60

2017Q2 2017Q3 2017Q4 2018Q1 2018Q2 2018Q3 2018Q4 2019Q1 2019Q2

Trended 6-hour bundle adherence percentage by 
quarter, compared to statewide

hospital % Statewide%

(a) (b)

(c) (d)

(f)

Figure 4: Trended hospital percentages compared to statewide percentages of: (a) timely lactate level, (b) timely blood culture prior to antibiotics (c) 
timely broad spectrum antibiotic administration (d) timely lactate re-measurement  (e) 3-hour bundle adherence and (f) 6-hour bundle adherence.

(d)

The implementation of SIP in 2018 Q3, resulted in improved 
adherence and performance of the sepsis bundle (Figure 4). 
Consequently, a clinically significant reduction of the mean pre-
intervention hospital percent mortality of 40.3% to a mean post-
intervention hospital percent mortality of 28.7% was observed (Figure 
5). Furthermore, as shown in Table 2, a two-sample t-test analysis of 
the mean hospital percent mortality before and after implementation 
of SIP demonstrated a reduction in mortality outcome that was 
statistically significant (p<0.05).

Discussion

This quality improvement project demonstrates that an evidence-
based protocol for the early recognition and treatment of patients 
with severe sepsis and septic shock is an effective tool for increasing 

compliance with sepsis resuscitation and management bundle 
elements as its primary outcome. The use of a sepsis checklist by 
health care providers after the implementation of SIP in October 
2018 significantly improved performance bundle elements. The most 
remarkable finding in this project was the statistically significant 
reduction in mortality outcomes of patient with severe sepsis and 
septic shock since implementation of the SIP.

We did not perform a statistical analysis of each bundle elements 
to assess if the improved trended percent performance of these 
elements upon implementation of SIP were statistically significant. 
Furthermore, we noted that timely broad spectrum antibiotic 
administration were also above or similar to statewide percentages 
before and after implementation of SIP. The timeliness of antibiotic 
administration has been proven to decrease mortality. Thus, reducing
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are medical emergencies with an extremely high mortality rate. A 
sepsis intervention protocol (SIP) as demonstrated in this project can 
be useful in severe sepsis and septic shock as it increases completion 
of time-sensitive measures via the use of a sepsis checklist, compliance 
with bundle elements and improves mortality outcomes. The SIP was 
easy to implement, essentially without cost, improved compliance 
with sepsis bundle and mortality outcomes, making it an attractive 
tool for institutions to consider when meeting the goals of early goal-
directed therapy for severe sepsis and septic shock.
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