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Objectives

3

Review the seven core elements in CDC’s Hospital Sepsis Program Core 
Elements and their importance in achieving optimal sepsis outcomes

Identify resources and tools to assist with implementation of each of 
the elements.

Review key sepsis management best practices



Sepsis  is a Public  Health  Problem

1.7 million 
hospitalizations, 
more than heart 
attack and stroke 
combined1

2.5 million 
hospitalizations 
related to sepsis in 
2021 (AHRQ report 
to Congress, 2024)

Sepsis is 
common 

350,000 deaths, 33-
50% of all hospital 
deaths2,3

Sepsis is 
deadly Most costly cause 

of hospitalization 
($38 billion in 2020; 
52 billion in 2021)

Sepsis is 
costly

OSF St. Francis Lunch and Learn - 10.17.24

1-Rhee, et al. JAMA, 2017.
2-Liu, et al. JAMA, 2014.

3-Rhee, et al. JAMA Network Open, 2019.



Sepsis is a Major Driver of Morbidity

OSF St. Francis Lunch and Learn - 10.17.24

3-fold increase in
mod-severe 

cognitive impairment1

1-2 new 
functional 
limitations

(ADLs)1

Increased risk for re-
hospitalization2

(recurrent infection/sepsis, 
acute kidney injury, and 

aspiration)

Post-acute 
mortality4

Only 55% of previously employed patients return to work within 6 months5

Half with 
psychological 

symptoms3

1-Iwashyna, et al. JAMA, 2010. 
2-Prescott, et al. JAMA, 2015.

3-Bienvenu, et al. Intensive Care Med, 2018.
4-Prescott, et al. BMJ, 2016.

5-McPeake, et al. AnnalsATS, 2019. 
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CDC Hospital Sepsis Program Core Elements

The CDC Hospital Sepsis 
Program Core Elements were 
launched in 2023 and 
modeled after the CDC’s 
successful Hospital Antibiotic 
Stewardship work. 

The Core Elements provide a 
“managers guide” for 
establishing and running an 
effective program to monitor 
and optimize hospital sepsis 
care. 



Elements within the Program

Hospital Leadership Commitment Accountability Multi-Professional Expertise

Identify an Executive Sponsor: Appoint 
a senior administrator (CCO, CMO, CNO) 
to ensure program has resources and 
support.

Assign Sepsis Program Leaders: Provide 
dedicated time. Amount of time required 
based on type and size of hospital.

Identify sepsis as a hospital priority and 
communicate this to hospital staff.

Provide resources: IT, data analytics, etc

Ensure relevant staff from key clinical 
groups and departments have sufficient 
time to help with sepsis.

1-2 Co-Leaders for Sepsis 
Program: Strongly 
recommend a physician and a 
nurse.

Set concrete goals to improve 
processes and outcomes, 
monitor progress toward the 
goal, and revise as needed.

Identify unit-level physician 
and nurse champions.

Report sepsis program 
activities and outcomes to 
senior hospital leadership 
regularly.

Collaborate across hospital 
locations: Clinicians and leaders 
from the ED, inpatient wards, 
and ICUs should be fully engaged 
in sepsis program activities.

Engage multi-professional 
experts: Antimicrobial 
stewardship, critical care, 
emergency medicine, hospital 
medicine, infectious disease, 
nursing, pharmacy, and social 
work.

Engage relevant support 
services: IT, data management 
and analytics, QI and patient 
safety. 



Elements within the Program

Action Tracking Reporting Education

Reporting sepsis treatment 
and outcomes to relevant 
staff can help maintain staff 
engagement and motivate 
behavior change.

Regular reports to hospital, 
unit, and clinical leaders at 
routine intervals with trends 
over time and benchmarking.

Additional reporting: 
focused feedback to 
individual clinicians, live 
sepsis dashboard.

Include sepsis-specific 
training in the onboarding 
process for healthcare staff.

Provide annual sepsis 
education to staff.

Provide written and verbal 
education on sepsis to 
patients, families, and 
caregivers prior to discharge.

Post information on sepsis 
recognition, hold grand 
rounds, include sepsis training 
in RN annual competencies. 

Categories of tracking 
include:
• Sepsis epidemiology 

metrics
• Sepsis management 

metrics
• Sepsis outcomes metrics
• Progress towards 

achieving sepsis program 
goals

• Use, usability, and impact 
of sepsis program tools

• Chart reviews of sepsis 
hospitalizations

• Chart reviews for clinician 
feedback and education

Implement a standardized 
process for sepsis screening.

Develop and maintain a 
hospital guideline or 
standardized care pathway 
for management of sepsis.

Create hospital order sets for 
management of sepsis.

Develop structures and 
processes to facilitate prompt 
antimicrobial delivery.

Develop effective hospital 
hand-offs for sepsis patients.



Best Practices in Sepsis 
Management 



SEP-1: Early Management Bundle

To be completed within 3 hours of time of presentation *

1. Measure lactate level

2. Obtain blood cultures prior to administration of antibiotics

3. Administer broad spectrum antibiotics

4. Administer 30ml/kg crystalloid for hypotension or lactate ≥4mmol/L

* Time of presentation is defined as the time of earliest chart annotation consistent 
with all elements of severe sepsis or septic shock, as ascertained through chart 
review.



SEP-1: Continued

TO BE COMPLETED WITHIN 6 HOURS OF TIME OF 
PRESENTATION:

5. Apply vasopressors (for hypotension that does not respond to initial fluid 
resuscitation) to maintain a mean arterial pressure (MAP) ≥65mmHg

6. In the event of persistent hypotension after initial fluid administration (MAP < 
65 mm Hg) or if initial lactate was ≥4 mmol/L, re-assess volume status and 
tissue perfusion and document findings according to table 1.

7. Re-measure lactate if initial lactate elevated.



Guideline Recommendations and Newer Data

Antimicrobial timing
Fluid resuscitation 
volume

Early
Ongoing

Fluid type

2021 SSC Guideline rec(s)

Background

Newer literature

Impact on Guidelines 



Antimicrobial Timing

Time-to-antibiotics 
matters, particularly for 
patients in shock

Diagnostic uncertainty 
is common in practice 
(~22% of sepsis 
diagnoses overturned) 

Seymour, et al. NEJM. 2017.
Liu, et al. AJRCCM. 2017.

Peltan, et al. Chest. 2019.
Pak, et al. CID. 2023.

Hechtman, et al. AJRCCM. 2024.
Klouwenberg, et al. Critical Care, 2015.

Taylor, et al. AnnalsATS, 2020.
Hooper, et al. Clinical infectious Dis., 2023

Background for Recommendations



When hospitals shorten time to antibiotic 
delivery  for sepsis, do they prescribe more or 
broader antibiotics?

Prescott, et al. JAMA Internal Medicine, 2022.

Trends in 152-hospital cohort (20132018)
Time-to-antimicrobial for sepsis declined (by 37 minutes)

Antibiotic initiation in all SIRS-positive declined (by 0.3%)

Days of therapy in all SIRS-positive declined (by 0.6 days)

Use of broad-spectrum coverage in all SIRS-positive dec. (by 2-4%)



Guideline Recommendations and Newer Data

Antimicrobial timing
Fluid resuscitation volume

Early
Ongoing

Fluid type

2021 SSC Guideline rec(s)

Background

Newer literature

Impact on Guidelines 



Initial Fluid Resuscitation Volume

Initial Fluid Resuscitation Volume



Why 30ml/kg? – Strong Theoretical Rationale

Restore intravascular volume
Treat hypotension
 Improve organ perfusion
Halt further progression of sepsis

Liu, et al. Annals ATS, 2013.
Kuttab, et al. CCMed, 2019.

Wang, et al. Am J Emerg Med, 2021.



Why 30 ml/kg? – Trial Data 

Earlier SSC Guidelines (2004, 2008, 2012) 
recommended EGDT.1

Subsequent RCTs (ARISE, ProCESS, and 
ProMISe)2,3,4 and an individual-patient meta-
analysis (PRISM)5: showed no difference 
between usual care (evolved), EGDT, or other 
protocolized resuscitation.

Virtually all patients in ARISE, ProCESS, and 
ProMISE got ≥30 ml/kg.

Interpretation: EGDT is not wrong, just not 
required. 

1Rivers, et al. NEJM, 2001.
2Peake, et al. NEJM, 2015.

3Angus, et al. NEJM, 2016.
4Mouncey, et al, NEJM, 2016.

5Rowan, et al. NEJM, 2017.

EGDT



Why 30 ml/kg? Prospective Observational Data

Improved implementation of sepsis 
bundles (inc. 30ml/kg) are associated 
with reduced mortality over time in 
pre/post and Difference-In-Difference 
studies

Ferrer, et al. JAMA, 2008.
Levy, et al. Intensive Care Medicine, 2010.

Van Zanten, et al. Critical Care Medicine, 2014.
Levy, et al. AJRCCM, 2018.

Kahn, et al. JAMA, 2019.

…but multicomponent intervention, 
confounded by increasing 
recognition



Why 30 ml/kg? Prospective Observational Data



Ongoing Fluid Resuscitation Volume



Why No Recommendation on Subsequent Resuscitation?

Semler, et al. Journal Intensive Care Med, 2020.
Chen, et al. Chest, 2015.

Hjortrup, et al. Intensive Care Med, 2016.
MacDonald, et al. Intensive Care Med, 2018.

Corl, et al. Crit Care Med. 2019. 

5 pilot RCTs – 
no signal

Wide heterogeneity in 
definitions of 

conservative vs. liberal



Update 1: CLASSIC and CLOVER Trials

Meyhoff, et al. NEJM, 2022.
Shapiro, et al. NEJM, 2023.

“Fluid-heavy” vs “fluid-restrictive” approaches to resuscitation 
beyond 30ml/kg are equivalent

No difference in outcomes, 
stopped early for futility

“Vasopressor early” versus 
“Fluid heavy” strategy

(3.3L vs 5.4L)

No difference in outcomes

“Restrictive” versus “usual care” 
approach to fluid resuscitation

(4.5L vs 6.0L)



Update 2: FRESH Trial

 Patients: 
 124 patients with septic shock in 13 ICUs in 

US and UK

 After receiving a mean 2.3L fluid 
resuscitation

 Intervention:  
 Protocol-guided fluid and vasopressor 

titration based on results of a passive leg 
raise test to assess fluid responsiveness 
(>10% increase in stroke volume). 

 Comparator: Usual care

 Outcome: Fluid balance (primary)

Douglas, et al. CHEST, 2020. 



FRESH Trial Outcomes 

Outcomes
Intervention 

(N=83)
Control
(N=41) p

Fluid balance at 72 hours or day 3, mean 0.7 L 2.0 L 0.02

Receipt of renal replacement therapy 5% 18% 0.04

Receipt of invasive mechanical ventilation 18% 34% 0.04

Length of ICU stay, mean 3.3 day 6.2 day 0.11

Douglas, et al. CHEST, 2020. 



Initial and Ongoing Fluid Resuscitation Volume

*Unchanged: virtually all patients in FRESH, CLASSIC, and CLOVERS received 30ml/kg pre-randomization.

*My impression: perhaps “fluid restrictive” vs “fluid liberal” is the wrong paradigm, and more personalized 
approaches like in FRESH trial may be better



Guideline Recommendations and Newer Data

Antimicrobial timing
Fluid resuscitation volume
Fluid type

2021 SSC Guideline rec(s)

Background

Newer literature

Impact on Guidelines 



Fluid Type



Background for SCC Statement

26% vs 31% in-hospital mortality
5% absolute risk reduction

consistent across adjusted analyses 
aOR 0.74 (0.59, 0.93) 

Semler, et al. NEJM, 2018. 
Brown, et al. AJRCCM, 2019

Feasible to give majority balanced fluid Associated with mortality benefit



Background for Recommendation

In meta-analysis of 13 trials (35,884 patients), there is high 
probability that balanced solutions reduce mortality in 
critically ill patients overall, particularly in sepsis.

Effect is strongest if balanced fluids are started in ED.

An EHR-implementation program to prioritize balanced 
fluids over normal saline was associated with an increase in 
use of balanced fluid use

Hammond, et al., NEJM Evidence, 2021.
Jackson, et al. Chest, 2021.

Zampieri, et al., AJRCCM, 2022.
Bledsoe, et al. JAMA Network Open, 2022. 



Fluid Type: Suggest  Recommend Balanced Fluids?

Evidence supports benefit of balanced fluids in critically ill patients, particularly with 
sepsis, and particularly when used throughout resuscitation.

Hospital policies and structures (e.g., order sets, activatable orders, stocking of fluid 
in ED/ICU) should prioritize balanced fluids.



Summary

Sepsis is common, deadly and costly

Hospital Sepsis Program Core Elements

 A guide to build a successful hospital sepsis program to optimize outcomes

Early identification of sepsis and rapid aggressive treatment is key to positive outcomes

Antimicrobial timing:

 Deliver ASAP in sepsis or undifferentiated shock possibly due to sepsis

 Do a rapid evaluation of possible sepsis, treatment decision in 3 hours

Fluid Type:

 Use balanced fluid (e.g. Lactated Ringers) in all or nearly all patients

Fluid resuscitation volume

 30ml/kg actual body weight should be default, but some may need less

 Further resuscitation beyond 30ml/kg should be guided by serial clinical assessment and use of dynamic assessment for 
fluid responsiveness.
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