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Abstract 

Problem: In 2016 the Surviving Sepsis Campaign updated their clinical practice guidelines to 

focus on the early detection and management of sepsis. Multiple randomized controlled trials 

showed with each delayed hour of antibiotic administration, there was an increased mortality rate 

of 0.5 to 4% among septic patients. Based on this data, the guidelines strongly recommended that 

intravenous antibiotics be administered within one hour of sepsis diagnosis.  In response to the 

updated guidelines, hospital data was reviewed, and it was found that only 35% of all septic 

patients were receiving antibiotics within the recommended window of sepsis diagnosis. 

Purpose: To implement and evaluate the effectiveness of a standardized sepsis protocol/order set 

in the inpatient medical unit. Methods: A sepsis order set, based off the 2016 Surviving Sepsis 

Campaign Guidelines, was embedded in the electronic medical record and incorporated as part of 

the medical unit’s pre-existing Early Warning Signs (EWS) System. Time from sepsis diagnosis 

to time of antibiotic administration was evaluated weekly during the implementation phase and 

compared to data from three months prior to the implementation phase. Additional outcomes 

included provider use of the sepsis order set and 30-day mortality rates. EWS nurses and 

physician members of the sepsis team assisted providers with identification of septic patients on 

the unit and implementation of the sepsis order set.  Results: The median percentage of patients 

receiving antibiotics within three hours of sepsis diagnosis increased from 0% (n=24) to 100% (n 

= 27). The providers utilized the sepsis order set approximately 93% of the time. Thirty-day 

mortality rates increased from 20% to 26% however were not statistically significant. 

Conclusions: The implementation of a sepsis order set has shown to increase the percentage of 

septic patients receiving antibiotics within three hours of sepsis diagnosis. Incorporation of the 

sepsis order set into a pre-existing EWS protocol may have assisted with noted improvements.   
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Introduction 

Sepsis is a severe life-threatening systemic response to infection (Rhodes, et al, 2017). If 

not identified and treated early, sepsis can lead to multi system organ failure and eventually 

death. Sepsis has a mortality rate between 25-30% with mortality rates of up to 60% for septic 

shock (Buchman, et al, 2020). Each year approximately 1.7 million adults are diagnosed with 

sepsis in the United States (CDC, 2016). Of those 1.7 million, nearly 270,000 die. Additionally, 

sepsis is one of the costliest hospital admissions accounting for $23.663 billion annually 

(Buchman, et al, 2020). In 2002 the Surviving Sepsis Campaign was created by the Society of 

Critical Care Medicine (SCCM) and the European Society of Intensive Care Medicine (ESICM) 

to assist hospitals in improving sepsis management and outcomes. The guidelines created by the 

Surviving Sepsis Campaign were most recently updated in 2016 with a focus on the early 

detection and management of septic patients (Rhodes, et al 2017).  

As a result of this campaign, the hospital system was chosen to participate in a national 

sepsis tracking project from 2017 to 2018. Each month the charts of patients with diagnostic 

codes of sepsis on discharge were reviewed for compliance with The Surviving Sepsis Campaign 

Practice Guidelines. Data was examined and major issues were identified. A major issue 

identified was that only 35% of septic patients were receiving antibiotics within three hours of 

sepsis diagnosis. The guidelines make a strong recommendation for the administration of 

intravenous antibiotics within three hours of sepsis diagnosis, with one hour being optimal, as 

each hour of delay to antibiotic administration increases mortality rates by 0.5 to 4% (Ferrer, et 

al, 2014). The purpose of this project was to implement and evaluate the effectiveness of a 

standardized sepsis protocol/order set on the percentage of septic patients that receive antibiotics 

within three hours of diagnosis in the inpatient medical unit of a large teaching hospital. 
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Literature Review 

This evidence review described the importance of early antibiotic administration in septic 

patients, and examined effective strategies used to implement sepsis protocols at various clinical 

sites. A large retrospective analysis of data from patients with sepsis and septic shock by 

Seymour, et al (2018) examined the times to administration of antibiotics. Those patients who 

received antibiotics within three hours demonstrated significant lower in hospital mortality than 

those who received antibiotics later than three hours. A systematic review by Shermin, et al 

(2017) of RCTs, meta-analyses, prospective trials and retrospective cohort studies published over 

ten years (2005-2015) continued to support the recommendation that patients with sepsis and/or 

septic shock should receive early antibiotic therapy, with the greatest benefit noted in those who 

received therapy within one hour of sepsis diagnosis. Given these findings, the 2016 Surviving 

Sepsis Campaign Guidelines strongly recommended the administration of antibiotics within three 

hours in septic patients. 

Multiple quality improvement projects have been conducted based on the Surviving 

Sepsis Campaign Guideline recommendations. Since the recommended guidelines were only 

published in 2017, randomized controlled trials have not been conducted and published. 

Evidence reviewed consists of multiple retrospective studies and observational studies. One 

systematic review has been published since the guideline update and reviewed the effectiveness 

of multiple interventions including, clinical pathways (order sets), sepsis teams, screening alerts 

and triage systems (Uffen, et al, 2020). No studies were found that compared the interventions to 

each other, however the intervention that was most studied was the use of clinical pathways. 

Findings from the 19 studies reviewed showed evidence that the use of a clinical pathway 

significantly improved time to antibiotic administration. The review concluded that at this time 
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clinical pathways are the preferred method of improving management of septic patients. Several 

studies are further included to emphasize the efficacy of order set implementation in septic 

patients.  

Arabi, et al (2017) demonstrated a decrease in time to antibiotic administration from 4.8 

hours pre order set to 3.0 hours post. Additionally, the percentage of antibiotics administered 

within 3 hours improved by 8.7%.  Bruce et al (2015) demonstrated a significant reduction in 

time to antibiotic administration post implementation of a nurse driven protocol delivered 

through an order set. Time decreased from 135 minutes to 108 minutes. Ferguson, et al (2019) 

found a 25% increase in antibiotics administered within one hour of sepsis diagnosis with the 

implementation of a sepsis alert system and generation of a sepsis order set. McDonald, et al 

(2018) demonstrated a 62-minute decrease in time to antibiotic administration with the initiation 

of an electronic based order set. Finally, there was one study that looked at the long-term 

outcomes on order set implementation and antibiotic times in septic patients. Scheer et al (2017) 

completed a 7.5 year longitudinal, observation study, pre and post implementation of a sepsis 

order set. A 25.8% increase in antibiotics administered within one hour of sepsis diagnosis was 

found after the implementation of education and an order set protocol. 

The studies included in this evidence review took place in multiple clinical settings 

including medical wards and emergency departments. The results were similar across all clinical 

settings. The implementation of an order set resulted in significant improvements in time to 

antibiotic administration in septic patients. The quality of evidence was determined using 

Melynk and Fineout-Overholt’s (2014) level of evidence rating system and Newhouse’s (2006) 

quality of evidence rating system. See tables 1 and 2. 
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Theoretical Framework 

Lewin’s theory of planned change was used as the guiding theoretical framework for this 

project. The practice change relied heavily on the inpatient providers and nurses changing a 

practice that has been in place for decades. Lewin’s Theory of Planned Change focuses on 

changing people’s ideas and perspectives in order to implement a practice change (Shirey, 2013). 

The theory incorporates three phases: Unfreezing, moving or transitioning, and refreezing. Over 

the past three years a team devoted to the management of septic patients has worked on 

unfreezing the notion that sepsis has not been a problem in this organization. Through extensive 

data collection and presentations to leadership, the organization recognized the extent of the 

problem and that a significant change was needed.  

The transitioning phase was strengthened by incorporating the education of sepsis and 

use of the sepsis order set into a system that is already highly regarded by the nursing and 

provider staff. This system is the Early Warning Signs System (EWS) that is used to identify 

patients at risk for deterioration and provide quick intervention. EWS employs nurses that serve 

as a liaison between unit nursing staff and providers to quickly implement orders and ensure 

appropriate patient management. These nurses have been used as champions, along with 

identified members of the regular nursing staff and provider staff to assist with the movement 

and transition phase. The order set was embedded in the electronic health record and easily 

accessible to providers. Champions and the EWS nurses continued to be available as new 

provider and nursing turnover occurred in order to ensure sustainability and refreezing of the 

new intervention. 
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Methods 

A quality improvement project was conducted on the inpatient medical unit of a large 

teaching hospital. All patients newly diagnosed with sepsis while on the unit were included. 

Patients were excluded if they did not receive a diagnosis of sepsis while on the medical floor or 

received a sepsis diagnosis in the emergency department or at another hospital and were started 

on antibiotics prior to transfer to the inpatient medical unit. Patients were not excluded due to 

age, race, gender, sexual identify, language barriers, or ethnicity. An implementation team that 

consisted of physicians, inpatient staff nurses, managers, nurse educators, pharmacy, and 

informatics was formed and created a sepsis algorithm (Appendix A) based off the 2016 

Surviving Sepsis Campaign guidelines. The algorithm was integrated in the EHR as an order set 

and incorporated as part of the EWS system (Figure 1). Septic patients were defined as patients 

with an EWS score of greater than or equal to three and who had evidence of infection. The 

order set contained labs, intravenous fluid resuscitation, and intravenous antibiotics.   

 The outcomes measured were the median percentage of septic patients receiving 

antibiotics within three hours of sepsis diagnosis and 30-day mortality rate of septic patients on 

the unit. Additional structural and processes measured included the number of nursing and 

inpatient provider staff that completed sepsis training and the number of septic patients on which 

the new order set was used. Multiple implementation strategies were utilized to address the 

structural, process and outcome measures. Professional role revision incorporated nursing and 

provider sepsis champions into the inpatient medical unit culture. Sepsis training was 

incorporated as part of the nursing staff annual competencies. Posters were displayed around the 

unit (Figure 2), an educational PowerPoint (Appendix B) was made available via the hospital 

intranet, and EWS nurses were available around the clock to remind providers to utilize the 
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sepsis protocol and complete the order set. At weekly team meetings run chart data, barriers and 

facilitators were reviewed. The most relevant barrier identified was resident and/or intern 

hesitancy in sepsis diagnosis and order set use. The most relevant facilitator was utilization of the 

EWS nurses to assess patients quickly and educate providers on the sepsis protocol and order set. 

In response to these barriers, residents and interns were re-educated by attending physicians on 

the importance of early sepsis identification.  Additionally, attending physicians encouraged the 

EWS nurses and staff nurses to reach out if resistance was met with the residents and/or interns.  

 New antibiotic alerts on inpatients were collected weekly from the pharmacy and 

compared to the EWS clinical data base. Patients on the medical inpatient unit with an EWS 

score of greater than/equal to three were further reviewed to determine if criteria for sepsis were 

met. Data was collected from the chart reviews using the Sepsis Data Collection Form (Figure 

3). Time of sepsis diagnosis was defined as the time a patient with a known infection had an 

EWS score of greater than/equal to three, or the time a patient with an EWS score of greater 

than/equal to three showed evidence of new infection. Time of antibiotic order placement and 

time of antibiotic administration were determined through chart review of the electronic 

medication administration record (MAR). Use of order set was determined through chart review 

of the orders in the EHR. Data was analyzed using descriptive statistics and run charts to identify 

trends in the percentage of patients diagnosed with sepsis that received treatment within three 

hours and compared to data collected three months prior to implementation. The project was 

submitted through the local institutional review board (IRB) and determined to be non-human 

subjects research. Pharmacy alerts and the EWS clinical database are kept on site and password 

protected behind a firewall. Patients are assigned a de-identified code and data is kept separately 

on a password protected computer.  
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Results 

Results were analyzed using a quantitative run chart to compare differences in the median 

percentage of patients receiving antibiotics within three hours of sepsis diagnosis pre- 

implementation and during implementation (Figure 4). Findings indicated that the median 

percentage of septic patients on the inpatient medical unit who received antibiotics within three 

hours of sepsis diagnosis increased from a median percentage of 0% pre-implementation (n=24) 

to a median percentage of 100% during implementation (n=27). A trend was identified from 

week eight to week fourteen that corresponded with re-education of providers. At the same time 

frontline staff were educated to bring concerns about timely assessment and diagnosis of septic 

patients by interns and resident to the attending physicians. Providers utilized the order set 93% 

of the time. Decreases in order set compliance corresponded with physician rotation. 30-day 

mortality rates were analyzed using a one-tailed student t-test (p<0.05). 30-day mortality 

increased from 20% pre-implementation to 26% during implementation, however the increase 

was not found to be statistically significant (p=0.779).  

Age, number of comorbidities and EWS scores were compared between the pre-

implementation and implementation group (Table 3). Difference in means were analyzed using 

the one-tailed student t-test (p< 0.05). The differences in the average age between groups 

(p=0.44) and average EWS scores between groups (p=0.34) were not statistically significant. The 

average age of the pre-implementation group was 71 years old, and the average age of the 

implementation group was 72 years old. Average EWS score of the pre-implementation group 

was 5.5 and average EWS score of the implementation group was 5.7, with higher scores 

indicating greater concern for sepsis. The only statistically significant difference found between 

the pre implementation and implementation group was the average number of comorbidities 
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(p=0.03). The average number of comorbidities in the pre-implementation group was 2.79, the 

average number of comorbidities in the implementation group was 2.11. These comorbidities 

included diabetes, hypertension (HTN), history of stroke (CVA), chronic obstructive pulmonary 

disease (COPD), cancer, chronic kidney disease (CKD) and congestive heart failure (CHF).  

Unintended barriers and problems involved the COVID 19 pandemic and are reviewed in 

the discussion section. There were no unexpected benefits. EWS nurses were found to be a 

stronger facilitator than expected. There were no unintended failures or costs associated with the 

intervention.  

Discussion 

This quality improvement project provides support for the effective implementation of a 

sepsis order set in an inpatient medical unit. Additionally, the project supports the findings of 

Uffen, et al (2020) which demonstrated that clinical pathways/order sets were most effective in 

improving time to antibiotic administration in septic patients. The order set was utilized by a 

majority of the providers and its use significantly improved the median percentage of septic 

patients receiving antibiotics within three hours of sepsis diagnosis. Ferrer et al (2014) 

demonstrated that administration of antibiotics within three hours of sepsis diagnosis 

significantly decreased mortality rates of septic patients. Although project findings show a slight 

increase in 30-day mortality rates, the findings were not statistically significant. The project was 

evaluated after an implementation phase of 14 weeks. A longer evaluation period may have 

demonstrated the decrease in mortality rates that are consistent with findings from previous 

studies.  

The most significant limitation to the implementation of this quality improvement project 

was the COVID 19 pandemic. Due to the need to deploy strict isolation precautions on the 
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inpatient medical unit, the capacity of the medical unit decreased from 80-beds to 40-50 beds. 

Due to the decreased bed capacity nurse to patient ratio decreased from five to one, to four to 

one. Although COVID patients were seen on the inpatient medical unit and developed symptoms 

of sepsis, they were only included in the project if their sepsis diagnosis was due to a secondary 

infection versus COVID 19 itself. This was because worsening COVID 19 patients were not 

started on antibiotics as that was not considered best practice. Although the decrease in patient 

capacity limited the sample size there were still enough patients that met inclusion criteria to 

meet the projected sample size. The timing of the project implementation occurred 

approximately midway through the COVID 19 pandemic. Therefore, the three-month pre-

implementation patients were similar in characteristics to the patients in the implementation 

group.  

 Nursing education was also impacted by the COVID 19 pandemic. Due to a surge in 

COVID patients, emergency nursing personnel were deployed to the inpatient medical unit. 

These nurses came from other hospitals around the United States and had to be trained quickly 

on unit procedures. The emergency nursing staff were not familiar with the EWS system like the 

regular unit nursing staff . The EWS nurses educated the emergency nursing personnel and 

provided support as champions. Due to this additional support the emergency nursing personnel 

were able to overcome the training limitation within a one-week time frame.  

Finally, limitations were seen with provider education and provider adherence to the 

sepsis algorithm. New providers rotated through the unit every three weeks, equating to 

approximately 50 providers that needed education. Due to this high turnover, tracking education 

was difficult. A PowerPoint was available on the hospital intranet to all providers and the chief 

resident reminded providers to complete the training. The EWS nurses were used as champions 
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to provide just in time education to providers on the sepsis algorithm and encourage algorithm 

adherence, which helped achieve the 93% compliance rate despite education limitations.  

Conclusion 

The quality improvement project demonstrated that the implementation of a sepsis order 

set improved the median percentage of septic patients receiving antibiotics within three hours of 

sepsis diagnosis on a medical inpatient unit. Although sample size was small, findings were 

significant, and implementation of the project was shown to be feasible. The project was easily 

incorporated into a pre-existing EWS system. Other healthcare settings with a similar EWS 

system should be able to incorporate a similar sepsis protocol/order set into their system. At the 

conclusion of this project implementation the EWS system had expanded to the inpatient surgical 

unit and the emergency room. Given the overall improvement in time to antibiotic administration 

the sepsis order set/protocol will be incorporated into the EWS system on these units as well.  

The care of septic patients is costly and can have high mortality rates. The 

implementation of a sepsis protocol/order set has been shown to improve overall patient 

outcomes, decrease mortality rates and decrease costs. Although costs were not analyzed as a 

part of this project future quality improvement projects may wish to examine the changes in cost 

after the implementation of a sepsis protocol/order set. Sepsis continues to evolve as new 

infections present, such as COVID 19, and education on diagnosis, management and treatment 

need to continue to improve patient outcomes. COVID 19 patients with septic symptoms not due 

to a secondary infection were not included as part of the implementation group, however future 

QI projects may wish to see if a sepsis protocol/order set related to COVID 19 would improve 

outcomes of COVID 19 patients.  
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Table 1 

Evidence Review Table 

Citation: Arabi, Y.M., Al-Dorzi, H.M., Alamry, a., Jijazi, R., Alsolamy, S., Salama, M.A.,…, & Taher, S. (2017). The impact of a 
multifaceted intervention including sepsis electronic alert system and sepsis response team on the outcomes of patients with sepsis 
and septic shock. Annals of Intensive Care, 7 (57), 1-10. doi: 10.1186/s13613-017-0280-7. 
 

Level  IV  

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

“The objective of this 
study was to examine 
the impact 
of an improvement 
project utilizing a 
multifaceted 
intervention 
that includes an e-alert 
system and Sepsis 
Response Team (SRT) 
on the compliance with 
the sepsis resuscitation 
bundle and outcome 
of adult patients with 
sepsis and septic shock 
presenting 
to the emergency 
department (ED).” 

pre/post 
implementation study. 

Pre-intervention 
(n=436) 
Intervention stage I 
(n=195) 
 
Intervention stage II 
(n=699) 
 
Group Homogeneity: 
Source and 
signs/symptoms of 
sepsis similar among all 
3 groups. Those Pre 
intervention more 
diagnosed with septic 
shock those post phase 
and I and phase II 
(75.2% vs. 49.2% vs. 
16.5%). 

Control: Pre-
intervention stage 
sepsis identification and 
management based on 
assessment by ED 
physician, primary 
admitting service and 
critical care team.  
 
Intervention stage I-
electronic alert tool 
(based on SIRS and 
qSOFA criteria) built 
into EHR, electronic 
order set and clinical 
pathways created based 
on SSC. 
Intervention stage II-
All items in 
intervention I, plus 
Sepsis response team 
(SRT) consisting of 
ICU physician and ICU 
RN that followed the 
clinical pathways from 
intervention I and 
collaborated with care 
team.  
 

Primary outcome was 
hospital mortality. 
Secondary outcomes 
were need for 
mechanical ventilation 
and length of stay in the 
intensive care unit and 
in the hospital.  

 

Time to antibiotic 
administration was also 
measured.   

 

Time Period 

Chart review 

Pre intervention: over 
21 months 

Intervention I: 6 months 

Addition of 
intervention II: 6 
months.  

Statistical Procedures: 
Mann-Whitney and 
Chi-Square tests. 
Multivariate logistic 
and linear regression 
analysis for association 
between 
implementation phase 
and mortality and LOS.  
Significance set at:= 
P<0.05 
 
Results:  
Hospital mortality 
decreased from 47.7 % 
to 30.8% (phase I, 
P=0.13) to 16.9% 
(phase II, p=0.003). 
 
Need for mechanical 
ventilation: 60.8% vs. 
27.7% (phase I, p less 
than 0.00001) vs. 
11.2% (phase II, p less 
than 0.00001)  
 
LOS in ICU decreased 
from 13.3 days to 8.6 
(phase I, p=0.002) days 
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 to 5.1 days (phase II, p 
less than 0.00001) 
 
Length of stay in 
hospital decreased from 
29.3 days to 25.7 
(phase I, p=0.73) days 
to 15.3 days (phase II, 
p=0.12) 
 
 
Time to antibiotic 
administration was 
decreased from 4.8 
hours pre-intervention 
to 3.0 hours post stage I 
implementation 
(P=0.0004) and further 
decreased to 1.9 hours 
post stage II 
implementation 
(P<0.0001). Percentage 
of antibiotics 
administered within 3 
hours improved form 
67.7% pre intervention 
to 76.4% post stage I 
implementation 
(P<0.0001) and further 
improved to 89.4% post 
stage II implementation 
(P<0.0001). 

Citation: Armen, S.B., Freer, C.V., Showalter, J.W., Crook, T., Whitener, C.J., West, C.,…, & Hollenbeak, C.S. (2016). Improving 
outcomes in patients with sepsis. American Journal of Medical Quality, 31 (1), 56-63. doi:10.1177/1062860614551042 
 

Level: IV 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 
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“The purpose of this 
study was to determine 
whether this initiative 
significantly 
improved sepsis 
outcomes. The initiative 
was 
multifaceted and 
included mandatory 
education, protocol 
and systems 
development, creation 
of evidence-based 
treatment algorithms 
and electronic order 
sets, and continuous 
compliance monitoring 
through the 
development 
of electronic quality 
dashboards.” 

pre/ post 
implementation study. 

N=2731 
Pre intervention 
(n=1401) 
Post intervention 
(n=1331) 
Homogeneity: Majority 
were males (57.6% 
control, 57.9% 
intervention), white 
(88.3% control, 86.7% 
intervention). Pre-
existing Comorbidities 
were similar across 
both control and 
intervention groups.  

Control: Patients pre 
intervention 
 
 
Intervention: 
Electronic order sets 
based on sepsis 
treatment bundle that 
focused on antibiotic 
administration and fluid 
resuscitation.  
 
System wide education 
including posters, e-
modules and reference 
cards.  

Outcomes evaluated: 
sepsis mortality, , 
number of ICU days, 
hospital length of stay 
and total hospital costs.  

Outcomes measured 
before start of initiative 
and compared to sepsis 
outcomes one year 
after. 

Statistical Procedures: 
Multivariate analysis 
using logistic 
regression.  
 
Significance level set at 
P<0.05 
 
Results:  
Patients in the post 
intervention group had 
a 30% less chance of 
dying than those in the 
pre intervention group 
after controlling for 
comorbidities and 
expected mortality 
(23.5% pre vs. 18.9% 
post, P=.003) 
Additionally, patients 
had 2.2 less overall 
days in the hospital 
(15.6 pre vs. 13.1 post, 
P=.0015), including 1.1 
shorter days in the ICU 
than those in the pre-
intervention group (6.6 
pre vs. 5.5 post, 
P=.0351), and an 
average of $1969 less 
in hospital costs 
($46,631 pre vs. 
$44,630 post, P=.4532). 

Citation: Bruce, H. R., Maiden, J., Fedullo, P. F., & Kim, S. C. (2015). Impact of nurse-initiated ED sepsis protocol on compliance 
with sepsis bundles, time to initial antibiotic administration, and in-hospital mortality. Journal of Emergency Nursing, 41(2), 130–
137. https://doi-org.proxy-hs.researchport.umd.edu/10.1016/j.jen.2014.12.007 

Level: IV 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 
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“The aims of this study 
were to (1) evaluate the 
impact of a 
nurse-initiated ED 
sepsis protocol on (a) 
time to initial 
antibiotic 
administration, (b) 
compliance with 3-hour 
SSC 
bundle targets, and (c) 
in-hospital mortality 
rate and 
(2) identify in-hospital 
mortality predictors in 
admitted ED 
patients diagnosed with 
severe sepsis or septic 
shock.” 

pre-post 
implementation study. 

Included patients with 
diagnosis of sepsis or 
septic shock.  
 
 
N=195 
Before implementation 
(n=62) 
Transition (n=58) 
After protocol (n=75) 

Control: Patients with 
diagnosis of sepsis or 
septic shock in chart 6 
months prior to 
intervention.  
 
 
Intervention: 
Nurse initiated ED 
sepsis protocol through 
order set 
 
Sepsis identified 
through meeting of 2 
SIRS criteria 
 
Protocol initiated: 
Lactate draw 
Blood Culture draw 
Antibiotic 
administration 
IV fluid bolus 
 
Mandatory online 
training on protocol for 
physicians and nurses 
prior to 
implementation.  

Retrospective chart 
review six month prior 
to intervention.  

Standardized data 
collection tool (does not 
indicate which tool) 
used to extract 
individual data from 
record,: transitions 
phase (6 months) and 
post protocol phase (6 
months) 

 

Outcomes:  

Compliance with 3 hour 
target of serum lactate 
measurement, blood 
cultures before 
antibiotics, board 
spectrum antibiotic 
administration, Fluid 
administration.  

 

Time to initial 
antibiotic 
administration 

 

Length of hospital stay 

 

Statistical Procedure: 
Descriptive Statistics: 
Chi Square and Mann-
Whitney 
 
Bivariate correlations 
with Kendall Tau test.  
Significant variables 
entered into 
multivariate logistic 
regression with 
backward elimination 
of non-significant 
variable.  
Significance level: 
P<0.05 
 
Results 
Statistically significant 
improvement in 
compliance with lactate 
measurement (before 
protocol 83.9% vs. after 
protocol 98.7%, 
P=.003). 
Similar compliance 
rates with antibiotic 
administration within 3 
hour window (pre 
protocol 75.8% vs 
77.3% post protocol, 
p=.842) however 
median time to 
antibiotic 
administration was 
decreased by 27 
minutes (pre protocol 
135 minutes vs. post 
protocol 108 minutes, 
P=.021). Compliance 
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In hospital mortality  with fluid 
administration 
improved but was not 
found to be statistically 
significant (pre protocol 
67.9% vs. post protocol 
80.6%, P=.139). No 
significance found in 
length of stay (8 days 
pre-protocol and 8 days 
post protocol, P=.762) 
or in hospital mortality 
rate (24.2% pre 
protocol vs. 21.3% post 
protocol, P=.838) 

Citation: Ferguson, A., Coates, D. E., Osborn, S., Blackmore, C. C., & Williams, B. (2019). Early, nurse-directed sepsis care. The 
American Journal of Nursing, 119(1), 52–58. https://doi-org.proxy-
hs.researchport.umd.edu/10.1097/01.NAJ.0000552614.89028.d6 

Level: IV 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

“Quality improvement 
(QI) initiative designed 
to promote early 
recognition and 
treatment of sepsis, and 
to gauge its effect on 
sepsis-related mortality 
rates, bundle adherence, 
and the need for rapid 
response team (RRT) 
calls.” 

Retrospective 
interrupted time series 
cohort evaluation.   

Those with a discharge 
code of sepsis were 
included 
 
 
Pre intervention 
(n=3423) 
Intervention (n=4782) 
Post intervention 
(n=1483) 
 
Group Homogeneity: 
Not really discussed. 
52.1% female pre 
intervention, 49.3% 
female post 
intervention, 51.4% 
female during 

Control: Those with a 
discharge code of sepsis 
18 months prior to 
intervention. 
 
Intervention: 
Phase One: ED Code 
Sepsis 
All patients screened 
using SIRS criteria. 
Those who met criteria 
for possible sepsis 
immediately seen by a 
provider, labs obtained 
with point of care 
materials.  
 
Phase Two: Inpatient 

Primary Outcome: in 
hospital sepsis related 
mortality rate.  

 

Secondary outcomes: 
Bundle adherence at 
one hour, bundle 
adherence at 3 hours 
and antibiotic 
administration at one 
hour. 

 

Evaluated pre-

Statistical Procedures: 
Interrupted time series 
regression using 
Durbin-Watson statistic 
and Conchrane-Orcutt 
procedure with Prais-
Winsten estimation for 
correction to identify 
autocorrelation.  Patient 
characteristics (chi 
Square), patient 
outcomes (t test).  
 
Significance level: 
P<0.05 
 
Results: 
In hospital mortality 
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intervention. No other 
comparisons evaluated.  

Power Hour 
Initiated by nurse when 
patient met criteria 
using SIRS. Initiated by 
electronic order set. 
Order set included POC 
lactate, blood cultures, 
saline bolus and 
signaled pharmacy to 
anticipate antibiotic 
orders.  

intervention, 
intervention and post 
intervention using in 
hospital sepsis related 
mortality rate. Used 
retrospective chart 
analysis to determine 
completion times for 
each bundle element.. 
In hospital mortality 
rate was recorded as 
number of deaths 
among patients 
diagnosed with sepsis. 

 

Control: 18 months 

Intervention: 18 months 

Post intervention: 18 
months. 

rate dropped by 36% in 
the post intervention 
period (P<0.001). 
Bundle adherence at 
three hours improved 
form 40.5%  to 73.7%  
post intervention 
(P<0.001). Bundle 
adherence at one hour 
improved from 2.3% to 
19.5% post intervention 
(P<0.001) and 
antibiotic 
administration at one 
hour improved from 
6.6% to 31.1% 
(P<0.001). 

Citation 

McDonald, C.M., West, S., Dushenski, D., Lapinsky, S.E., Soong, C., Van den Broek, K., Ashby, M., Wilde-Friel, G., Kan, C., 
McIntyre, M., & Morris, A. (2018). Sepsis now a priority: A quality improvement initiative for early sepsis recognition and care. 
International Journal of Quality in Health Care, 30 (10), 802-809. doi: 10.1093/intqhe/mzy121. 

Level: IV 

Purpose/Hypothesis Design Sample Intervention Outcomes Results 

“The aim of our quality 
initiative was to 
improve the 
identification, process 
of care and ultimately 
outcomes 
of all patients 
presenting to our ED 

Retrospective cohort 
study pre and post 
intervention. 

Control: Records 
reviewed for codes of 
sepsis, septicemia and 
all infections, patients 
who met SIRS criteria 
in addition to suspected 
or confirmed infection 
source. Excluded if 

Control: Those with 
sepsis diagnosis via 
chart review 6 months 
prior to intervention.  
 
Intervention:  
Triage based algorithm 
and treatment order 

Timing 

Control: Records 
reviewed for 6 months 
prior to intervention. 

Statistical Procedures: 
t- test for continuous 
variables, Chi Square 
for dichotomous 
variables, Mann 
Whitney test for 
comparison of medians. 
Significance level 
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with sepsis.” concurrent acute non-
infective illness, 
comfort care (n=346). 
Post-intervention: 
Included if received 
electronic sepsis flag 
(met two or more SIRS 
criteria with suspected 
infection or known risk 
factor for sepsis, 
patients with non sepsis 
diagnosis were 
excluded (n=270). 
 
 
Homogeneity: Patients 
were similar in age 
(68.6 years pre, 66.1 
years post) and gender 
(male 48.6% pre, male 
47.0% post). No other 
preexisting 
comorbidities 
examined.  

sets. Algorithm initiated 
at triage, electronic 
sepsis flag placed to 
alert provider order set 
initiated which 
included: oxygen 
administration, urinary 
catheter insertion, 
peripheral IV insertion, 
1L fluid bolus, labwork 
for lactate and blood 
cultures. Paper order set 
for ongoing fluid 
resuscitation and 
antibiotic therapy based 
on Antimicrobial 
Stewardship program.  

 

Post intervention: 6 
month collection 
period.  

 

Performance data 
tracked using sepsis 
score card that tracked 
outcomes. 

 

Outcomes:  

Time to assessment by 
ED physician, time to 
lactate measurement, 
time to blood culture 
collection, time to fluid 
and antibiotic 
administration. ICU 
admission, LOS and 
deaths. Chart review, 
data tracked monthly 
through use of a sepsis 
score card. 

P<0.05  
 
Results: 
Time to assessment by 
an emergency physician 
decreased (99.8 minutes 
pre vs. 77.4 minutes 
post, P<0.001). 
Percentage of patients 
with lactate measured 
increased (76.3% pre 
vs. 98.9% post, 
P,0.001), time to lactate 
draw decreased (131.1 
min pre vs. 71.8 min 
post, P<0.001). 
Percentage of patients 
with blood cultures 
collected increased 
(95.1% pre vs. 99.3% 
post, P=0.003) time to 
blood culture draw 
decreased (109 min pre 
vs. 73 minutes post, P 
<0.001). Time to 
antibiotic 
administration 
decreased (253 minutes 
pre vs. 191 minutes 
post, P=0.003) 
Percentage receiving 
fluid boluses increased 
(64.7% pre vs. 94.4% 
post, P,0.001). Time to 
first fluid bolus 
decreased (131min pre 
vs. 90.7min post, 
P,0.001).   

Citation 
Rhodes, A., Evans, L.E., Alhazzani, W., Levy, M.M., Antonelli, M., Ferrer,R.,…, & Dellinger, L.P. (2017).  Surviving sepsis 

Level: VII 
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campaign: International guidelines for management of sepsis and septic shock: 2016. Intensive Care Medicine, 43, 304-377. doi: 
10.1007/s00134-017-4683-6 

Purpose/ 
Hypothesis 

Design Sample Intervention Outcomes Results 

Update to the 2012 
International Guidelines 
for Management of 
Sepsis and Septic 
Shock. Guideline 
updates focused on 
early sepsis 
identification and 
management.  
 
“The recommendations 
in this document are 
intended to provide 
guidance for the 
clinician caring 
for adult patients with 
sepsis or septic shock.” 
 
 

Large systematic 
review of literature 
from 2011 through 
2016.  Key words used 
included sepsis, severe 
sepsis, septic shock, 
sepsis syndrome and 
critical illness.  
 
Recommendations for 
feasibility made from a 
panel of experts. 

Number of articles 
identified from each 
individual search were 
not mentioned.  
 
Total number of panel 
members was not 
indicated, although 31 
COI forms were 
submitted.  

Independent literature 
search was performed 
with the assistance of 
librarians for each of 
the five sections 
examined. Panel 
experts from Society of 
Critical Care Medicine 
and European Society 
of Intensive Care 
Medicine 
 
Panel members 
presented draft 
statements and 
recommendations based 
on literature review. 
Additional panel 
members voted using 
electronic voting 
system, acceptance was 
considered when 75% 
of panel members voted 
with 80% agreement.  

Overall Guideline 
Recommendations 
based on GRADE 
quality of evidence. 

 

Five sections were 
examined 
(hemodynamics, 
infection, adjunctive 
therapies, metabolic, 
and ventilation). For 
each section searches of 
at least two databases 
were conducted and 
consensus was reached 
among the guideline 
panel members. 

Overall 
recommendations based 
on GRADE review of 
evidence were made to 
develop hospital wide 
sepsis program 
improvement efforts 
focusing on early 
screening and treatment 
initiation based on the 
following targets, initial 
fluid resuscitation 
target of 3 hours and 
initial antibiotic target 
of 1 hour.  
 
Solutions recommended 
to address delays in 
antibiotic 
administration include 
use of stat order sets. 
Experts state that most 
issues can be addressed 
by quality improvement 
initiative including 
defined order sets. 

Citation 

Scheer, C.S., Fuchs, C., Kuhn, S.O.,Vollmer, M., Rehberg, S., Friesecke, S.,…, & Gründling, M. (2017). Quality Improvement 
initiative for severe sepsis and septic shock reduces 90-day mortality: A 7.5-year observational study. Critical Care Medicine, 45, 
241-252. doi: 10.1097/CCM.0000000000002069 

Level: V 

Purpose/Hypothesis Design Sample Interventions Outcomes Results 
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“We hypothesized that 
continuous training of 
ICU staff is 
associated with a 
reduction of 90-day 
mortality and that an 
increase in compliance 
with the 1-hour interval 
for broad spectrum 
antibiotic 
administration is 
positively correlated 
with the outcome of 
severe sepsis and septic 
shock patients.” 

A 7.5 year longitudinal, 
observation study, pre 
and post 
implementation of a 
quality improvement 
initiative 

204 patients were 
observed in the pre 
implementation phase. 
Patients included were 
those with a diagnosis 
of septic or septic 
shock.   
 
1,169 patients were 
observed during the 
implementation phase. 
Patients included were 
over 18 and had a 
diagnosis of sepsis or 
septic shock.  
 
Homogeneity: Gender, 
age, and Acute 
Physiology and Chronic 
Health Evaluation 
Scores (APACHE II) 
were similar in both 
groups.  
 
Male: 68.1% pre vs. 
62.5% post 
Age: 67.5 years pre vs. 
66.5 years post. 
APACHE II: 24.8 pre 
vs. 22.9 post  

Control: Diagnosis of 
sepsis or septic shock 
via chart review two 
year prior to 
implementation.  
 
 
Intervention: 
Education: Quarterly 
training courses and 
morbidity and mortality 
conferences that were 
sepsis related for 
physicians and nurses 
in ED and ICU. 
 
Treatment protocol: 
lactate draw, blood 
cultures before 
antibiotics, broad 
spectrum antibiotics 
within one hour of 
diagnosis, 
administration of fluid, 
invasive blood pressure 
monitoring and 
vasopressors with 
persistent hypotension 
despite adequate fluid 
resuscitation.  

Timing: 

Pre intervention data 
over 2 years.  

 

Postimplementation 
data observed over 7.5 
years.  

Data collection via 
chart review and 
recorded in a database.  

 

 

Outcomes: 

Primary outcome was 
90 day mortality. 
Secondary outcomes 
included mortality rates 
in the ICU, the hospital 
and after 28 days, 
length of stay before 
diagnosis, ICU length 
of stay after diagnosis 
and hospital length of 
stay, time to broad 
spectrum therapy and 
compliance with 
elements of 
resuscitation bundle. 

Statistical Procedures: t 
test for continuous 
variables or Wilcox 
Mann-Whitney U test, 
Fisher exact test for 
categorical variables. 
Survival functions 
suing Kaplan-Meier 
estimates. Multivariate 
Cox proportional 
hazards regression 
analysis to estimate 
impact of independent 
variables.  
 
P<0.05 
 
Results: 
Those patients observed 
after the 
implementation phase 
demonstrated a 
decrease in 90-day 
mortality from 64.2 % 
to 45%, and a decrease 
in hospital length of 
stay from 44 days to 36 
days. Overall 
compliance with each 
section of the 
resuscitation bundle 
was increased; 
however, the largest 
effect was seen with 
increase in 
administration of 
antibiotics within the 
one hour window 
(48.5% pre 
implementation, 74.3% 
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post implementation, 
P<0.001). 

Citation: Uffen, J.W., et al., (2020) Interventions for rapid recognition and treatment of sepsis in the emergency department: a 
narrative review, Clinical Microbiology and Infection, https://doi.org/10.1016/j.cmi.2020.02.022 

Level: II 

Purpose/Hypothesis Design Sample Interventions Outcomes Results 

“This narrative review 
describes currently 
applied interventions or 
interventions we can 
start 
using today, such as 
screening scores, 
(automated) triage 
systems, sepsis teams 
and clinical pathways in 
sepsis care; and it 
summarizes evidence 
for the effect of 
implementation of these 
interventions in the ED 
on patient management 
and outcomes.” 

Systematic review Search conducted in 
PubMed resulting in 39 
articles. Limited to 
English language and 
completed in the ED, 
however some studies 
included wards as well. 
 
Screening score: Six 
studies reviewed 
 
Triage system: Six 
studies reviewed 
 
Clinical pathways: 19 
studies reviewed. 
 
Sepsis teams: Eight 
studies reviewed. 

Studies specifically 
needed to have any of 
the following 
interventions to be 
included: screening 
score, triage system, 
clinical pathway or 
sepsis team 
 
 

Screening score: 
sensitivity and 
specificity of qSOFA, 
SIRS and early warning 
signs. 

Triage systems: Time to 
antibiotic 
administration, 
mortality rates, LOS.  

 

Clinical Pathways:  

All studies did not 
examine all outcomes 
but the outcomes 
measured included, 
changes in compliance 
with adherence to fluid 
administration, 
antibiotic 
administration, lab 
draws and changes in 

Screening score: 
sensitivity of qSOFA 
reported and ranged 
anywhere from 37% to 
70%, specificity 64% to 
94%. SIRS sensitivity 
77% to 94% (although 
not reported in all 
studies reviewed), 
specificity 12% to 38%. 
EWS sensitivity 63% to 
87% and specificity 
43% to 87% although 
not reported in all 
studies reviewed.  
 
Triage systems: Three 
studies found decreased 
times to antibiotic 
administration, five 
studies found decreased 
mortality rates, two 
studies found decreased 
LOS. 
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mortality rates, LOS 
and ICU admissions. 

 

Sepsis teams: 

Outcomes included 
mortality rates, LOS, 
time to antibiotic 
administration, time to 
fluid administration, lab 
draws. 

 

 

 
Clinical Pathways: 15 
studies reported 
decreased mortality 
rates and reported 
actual values ranging 
from 2% decreased to 
50% decrease, two 
studies reported 
decreased mortality but 
gave no values, and two 
studies did not report an 
mortality rates. 
 
Seven studies reported 
decrease in LOS 
ranging from half a day 
to two days. 
 
Four studies reported 
on ICU admissions and 
all four found no 
significant difference in 
ICU admissions.  
 
Six studies reported 
decreased time to 
antibiotic 
administration ranging 
from a decrease in time 
of 30 minutes to 2.5 
hours.  
 
Once study reported 
decreased time by 30 
minutes to fluid 
administration. 
 
One study reported a 
15%  increase in lab 
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draws completed  
 
Sepsis Teams:  
 
Eight studies reported 
mortality rates, with six 
reporting no change in 
mortality rates and two 
reporting decreases in 
mortality rates by 
approximately 10%. 
 
One study found a 
decrease in LOS by 10 
days. 
 
Five studies specifically 
reported on antibiotics: 
Two reported decrease 
in time to antibiotic 
administration one a 30 
minute decrease and 
one a 50 minute 
decrease. Three 
reported increased 
percentages of 
antibiotics being 
administered within 
three hours ranged from 
15% to 40% increase.  
 
Two studies found 
increased percentage of 
fluid administration 
within three hours (15% 
and 40%). 
 
Three studies found 
increases in percentages 
of lab draws of 
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approximately 20%, 
one additional study 
reported an increase in 
lab draws but did not 
report numbers.  
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Table 2 

Evidence Synthesis Table 

Level of 
Evidence 

# of 
Studies 

Summary of Findings Overall Quality 

II 1 Review 39 total studies with 19 studies examining the 
use of clinical pathways, all of the studies used some sort 
of order set as the clinical pathway. Of the 19 studies 
reviewed, six studies reported decreased times to 
antibiotic administration. 

The overall quality of the review was good (B). The 
review was limited by the studies available. No 
randomized controlled trials were included because there 
has not been enough time since the introduction of the 
Surviving Sepsis Campaign Updated Guidelines to 
conduct a full RCT. This review is the only systematic 
review that has come out since the publication of the 
updated sepsis guidelines. Studies included were 
retrospective, pre/post implementation 

IV 5 Four studies found significant improvement in time to 
antibiotic administration with the initiation of order sets. 
The fifth study, Armen et al (2016), demonstrated the 
effectiveness of an order set intervention although 
antibiotic administration times were not measured.  
 
Arabi, et al (2017) demonstrated a decrease in time to 
antibiotic administration from 4.8 hours pre order set to 
3.0 hours post.  Percentage of antibiotics administered 
within 3 hours improved from 67.7% to 76.4%. 
Significant decreases in sepsis mortality, ICU LOS and 
overall hospital LOS were also noted. 
 
Bruce et al (2015) demonstrated a significant reduction in 
time to antibiotic administration post implementation of a 
nurse driven protocol delivered through an order set. 
Time decreased from 135 minutes to 108 minutes. There 
was not a significant decrease in compliance with having 
antibiotics administered within 3 hours (75.8% pre vs. 
77.3% post). This is most likely because the average time 
to antibiotic administration pre intervention was at 135 

For all four studies the overall quality was good (B). Since 
the meta-analyses in the Surviving Sepsis Updated 
Guidelines, which demonstrate the importance of early 
antibiotic administration were only published in 2017, 
there has not been enough time for extensive randomized 
controlled trials examining best interventions to comply 
with the new guideline recommendations. Each of the four 
studies are pre/post implementation studies with sufficient 
sample sizes, strong attempts at group homogeneity and 
consistent results. The outcomes for the studies and the 
interventions are based off level A recommendations 
(GRADE) from a substantive guideline based on extensive 
literature reviews and endorsed by high level experts. 
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minutes which is already less than the 180-minute 
window.  
 
Ferguson, et al (2019) found a significant increase in 
antibiotics administered within one hour of sepsis 
diagnosis with the implementation of a sepsis alert 
system and generation of a sepsis order set (6.6% pre to 
31.6% post). Significant improvements were also seen in 
hospital mortality in those with sepsis and adherence to 
addition items in the one-hour bundle (e.g. obtaining 
lactate and blood cultures). Of note this study included 
two combined interventions, an alert system and order 
set, so it is difficult to determine the impact of the order 
set independently.  
 
McDonald, et al (2018) demonstrated a significant 
decrease in time to antibiotic administration with the 
initiation of an electronic based order set. Time to 
antibiotic administration decreased (253 minutes pre vs. 
191 minutes post). Other significant improvements were 
seen in time to provider assessment, lab draws and fluid 
boluses.  
 
Armen, et al (2016) indicated a significant decrease in 
sepsis mortality, LOS and cost when and order set 
focused on antibiotic administration and fluid 
resuscitation was implemented. Although the study did 
not specifically measure time to antibiotic administration 
the results indicate that an order set intervention 
significantly improves overall sepsis outcomes. 

V 1 Scheer et al (2017) demonstrated a significant 
improvement in time to antibiotic administration after the 
implementation of education and an order set protocol 
with the largest effect seen with administration of 
antibiotics within the one hour window (48.5% pre 
implementation, 74.3% post implementation). Additional 

Level B quality. This is an observation study which 
decreases the level of quality, however the observational 
period is longitudinal, over 7.5 years, with a substantial 
sample size. Strong attempts were made a matching 
populations and results were consistent. 
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improvements were seen in overall mortality, hospital 
LOS and overall bundle compliance. 

VII 1 The Surviving Sepsis Campaign Updated Clinical 
Practice Guidelines are based on an extensive review of 
the literature, including multiple RCTs and meta-
analyses. Recommendations for the administration of IV 
antibiotics in patients with a diagnosis of sepsis within 
one hour was rated as a level A based on GRADE 
criteria. Experts highly recommend implementing 
hospital wide programs in order to meet this goal 
(Rhodes, et al, 2017). 

Level A quality. This is an extensive summative review of 
the literature including multiple RCTs and meta-analyses 
along with the opinions of panels of subject matter 
experts. The guidelines are endorsed by the Society of 
Critical Care Medicine and European Society of Critical 
Care Medicine. 
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Table 3.  

Comparison of Baseline Characteristics of Pre-implementation Group and Implementation 

Group 

 Pre-Implementation Implementation 

 n=24 n=27 

 Range Mean (SD) Range Mean (SD) 

Age (years) 40-94 71.5 (11.7) 26-93 72.1 (15.5) 

EWS scores 3-7 5.5 (1.1) 3-8 5.7 (1.7) 

Total Comorbidities 0-6 2.79 (1.5) 0-4 2.11 (1.1) 

Type of Comorbidity n % n % 

     CHF 5 21 3 11 

     Diabetes 16 67 7 26 

     CAD 5 21 4 15 

     CKD 6 25 5 19 

     CVA 8 33 1 4 

     HTN 16 67 21 78 

     Cancer 9 38 13 48 

     COPD 2 8 2 8 
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Figure 1 

EWS Process Map 
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Inpatient Nursing Staff EWS Nurse Provider Pharmacy 

Tech or RN 
completes 
routine vitals 
on patient.  

RN completes EWS 
template and 
calculates score. 

EWS score >5 or 
score of 3 in one 
category? 

No further work 
up needed. 

EWS RN notified and 
assesses patient 

Provider notified if 
concern for 
deterioration 

Known infection 
or concern for 
new infection 

Work up patient 
for non-sepsis 
concern 

Provider 
assesses patient 

Provider orders 
sepsis order set in 
EMR 

Calls pharmacy 
to notify of stat 
medication orders 

Pharmacy 
verifies orders 
and prepares 
medication 

Meds 
sent to 
inpatient 
unit 

RN draws labs and 
sends to lab. Patient 
taken for additional 
tests as ordered.  

RN gets med, scans 
and administers. Time 
documented in EMR 
and can be tracked. 

Stop 

Key: 

Oval: Start or end of process  RN: Registered Nurse 

Rectangle: Step in process  EMR: Electronic medical record

Diamond: decision point  practice change 

EWS: Early warning signs 
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Figure 2 

Sepsis Educational Poster  
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Figure 3 

Sepsis Data Collection Form 

Patient Code Date  Time of Sepsis 
Diagnosis 

Antibiotic Order 
Time in CPRS 

Antibiotic 
Administration 
Time in BCMA 

Hours Between 
order and 
administration 
time 

Antibiotic orders 
placed via order 
set (yes=1, no=0) 
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Figure 4 

Run Chart 
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Appendix A 

Sepsis Algorithm 
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Appendix B 

Sepsis Educational PowerPoint 
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