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Purpose/Aim:  
Background

Sepsis is an infectious syndrome that can rapidly become life threatening. In 2008, the US had 1.4 million hospitalizations due to sepsis with care totaling an estimated $14.6 billion. Sepsis related rates of hospitalizations climbed from 11.6 per 10,000 population in 2000 to 37.7 per 10,000 in 2008 with an average length of stay that is 75% longer than those hospitalized for other conditions [1]. While only 2% of hospitalizations in 2008 were for septicemia or sepsis, they accounted for 17% of in-hospital deaths [1]. 

UHC data reported the sepsis mortality index of 1.56 (observed mortality 39%/expected mortality 25%) at the University of Texas Medical Branch (UTMB) from April-June 2011. This high mortality index and the institution’s mission to provide high-quality patient care motivated this Clinical Safety & Effectiveness project, which began in November 2011. As a result, we implemented new processes of care from detection to treatment of sepsis using evidence-based guidelines. 
Approximately 85% of patients at UTMB with sepsis are admitted through the ED. Therefore, close collaboration between nursing and the Emergency Department (ED) are essential for improving the care of patients with sepsis.
Early aggressive treatment increases the chance of survival 


[2] ADDIN EN.CITE . The “Surviving Sepsis Campaign” is an international effort organized by physicians that developed and promoted widespread adoption of practice improvement programs grounded in evidence-based guidelines [3]. Our goal was to improve both early detection and treatment of sepsis. We relied on these and similar guidelines tested by a number of institutions, which have shown decreased hospital mortality due to sepsis, as a platform for our endeavors in this project.
AIM statement

Overall aim
Achieve an absolute reduction in sepsis mortality of adult inpatients patients from 34% to 17% by 6/15/2013. The process begins when patients arrive at UTMB and ends at discharge.  

This is important because it aligns with the UTMB institutional strategic goal to improve the care of patients.

Rapid-Cycle Sepsis Team Aim Statement
To screen 90% of adult non-trauma ED patients for sepsis by 6/15/2012.
Tools and Measurement:  
A multidisciplinary team was formed consisting of ICU (surgical, medical, anesthesia) physicians and nurses, administrators, medical coders, and ED physicians. Data collection sheets of 50 septic patients (Figure 1) were created, completed, and analyzed retrospectively via chart audits to discern our own mortality data. Detailed manual review also allowed the team to review the existing process of care for septic patients.
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Figure 1
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The Ishikawa Fishbone Diagram (Figure 2) resulted from the team’s multidisciplinary experience and, with the chart audits, revealed areas for improvement in the care of septic patients at UTMB. Additionally, the Fishbone Diagram served as a tool for education and organization as we identified multiple aspects which could be immediately addressed and others which were long-term goals. 
Figure 2
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A process map was created showing the initial patient flow (Figure 3a) and an ideal patient flow (Figure 3b) in the UTMB ED. We focused our group efforts on a rapid-cycle aim to screen ED patients for early identification of sepsis and initial treatment. A detailed decision flow was created based on the Surviving Sepsis Guidelines for the ongoing management of septic patients, but based on the capabilities of the UTMB ED (Figure 3c).
Figure 3a 







Figure 3b
[image: image16.png]5 section ~
Clipboard. 5 Sides.

Fi

EDUCATION

- Interns isicn Grand ouncs
0 gy i 222

- Iterna i resigent cres nc E8Corcer
iy

- EDfacuty/nursing

- Nursng /D e August otz

ED Patient Flow: AFTER

Thata Changeis an Improvement?

)

B Z U S e Aa|A-

Font

Click to add notes

12 Tent Direcion - Shsperil- @Fng
EdaignText - S Snape Outine - | 2 Repiace -
) Convert to smartart - {3 E Ig Select -

Paragraph & ating

ED Patient Flow: AFTER

ED Triage: Starts tool then hands off to primary RN

P Sepsis CSE FINAL:



[image: image17.png]Phase Limits

Phase LCL  Avg  ucL
Greensheets ~ 437%  59.0%  74.4%
Epic 61.4%  759%  90.3%





Figure 3c
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Statistical process control charts were utilized to monitor interventions in the project (see Intervention Results section).

Other Measurements
Long term: sepsis mortality on a semi-annual and annual basis.
Short term: 
1. Rates of sepsis screening 
2. Use of blood cultures and lactate levels  
3. Time to antibiotic from identification  
Intervention and Improvement:  

1. Education of multidisciplinary staff including nurses, physicians, nutritionists, and respiratory therapists on the resuscitation bundle:
a) Internal Medicine Grand Rounds: May 2012
b) National expert invited to provide optimal dialogue for change: Dr. Bryant Nguyen May 2012

c) Internal Medicine resident lectures and EPIC order set education: March 2012
d) ED faculty/nursing

e) ICUs: MICU, SICU March 2012
f) Nursing/MD initiative: August 2012

g) Interdepartmental meetings for team building 
2. Created a revised workflow (Figure 3c) for the UTMB ED based on Early Goal-Directed Therapy (EGDT) guidelines. Revisions were made based on the capabilities available at the UTMB ED: June 2012.
3. Sepsis screening checklist initiated by triage nursing in the ED

a. Phase 1 manual screening using a paper form (“Greensheets” - Figure 4a): April 2012, 
b. Phase 2 electronic entry (Figure 4b): November 2012
Figure 4a Front, Back
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Figure 4b
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4. Created and implemented the EHR Sepsis orderset to improve compliance with all aspects of EGDT (Figure 5): April 2012
Figure 5
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5. Addition of additional antibiotics to local Pyxis in accordance with evidence-based guidelines for the treatment of sepsis based on suspected source. This was an effort to decrease time to appropriate antibiotic therapy: February 2012.
Intervention Results: 
Of adult non-trauma admitted from the UTMB ED and diagnosed with sepsis:

Overall aim: decreased mortality in septic patients. 

Figure 6 Overall average mortality in Septic Patients admitted from the ED decreased from baseline of 25.9% to 15.4%.
Figure 6
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Rapid-cycle aims:

1. Mean compliance with screening sheets improved from 59% to 76% (Figure 7)
Figure 7

2. Time to antibiotic: triage to administration of first antibiotic decreased from 361 minutes to 297 minutes (Figure 8).
Figure 8
3. Blood cultures and lactic acid screening (Figure 9) increased from 29% to 68%.
Figure 9
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4. EHR Orderset implementation and usage increased from ~ 10% to ~ 35% (Figure 10).
Figure 10
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Revenue Enhancement /Cost Avoidance / Generalizability:  
Since 2012 implementation of screening, EHR ordersets, education, and antibiotic availability via Pyxis, there has been a significant decrease in the UTMB institutional sepsis morality index from 39% to 17%. None of our interventions had a direct attributable cost to the institution. Review of analysis on the median total cost and length of stay per septic ED patient from 2011 through 2012 showed increases in both. This is attributed to the fact that treating sepsis with resultant increases in survival lead to longer hospitalizations and greater expense. Early recognition and treatment of early sepsis may decrease cost and LOS which is anticipated, but cases of severe sepsis and septic shock which patients may initially present likely account for these longer LOS and total cost cases.
Conclusion: 

With focused effort, we were able to improve both screening of patients for sepsis and subsequent initiation of Early Goal-Directed Therapy. 
Overall, the institutional sepsis mortality rate decreased from 39% to 17% and sepsis mortality index decreased from 1.56 to 0.9 from June 2011 to the final quarter of 2012 based on UHC data.
This methodology is readily transferrable to additional ED’s and to community hospitals using existing protocols. 
Ongoing screening and key metric analyses will assess the durability of the interventions.

Next Steps:

1. Extension of existing interventions beyond the ED and into the medical/surgical floors, ICUs and outpatient clinics

2. Implementation of POCT lactate testing

3. Post compliance rates of orderset usage and EGDT compliance in the ED and ICUs for staff and MDs to see

4. Post sepsis mortality in the ED and ICUs for staff and MDs to see on a quarterly basis
5. Hang posters explaining early recognition and management of sepsis in ICUs and medical/surgical floors for staff reference and reminder
6. Creation, utilizing EHR, of a “reporting workbench” which will provide a complete data report on patients coded as septic and allow quick RCA of these cases to aid in identifying measures for ongoing improvement. 
7. Creation/implementation within EHR of a Best Practice Alert (BPA) to alert personnel any time the patient meets SIRS criteria to evaluate for sepsis upon entering the medical chart (Figure 11)

Figure 11
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