
Thank you to Dr. Homayouni and Dr. Bozyk for mentorship, guidance, and support

Thank you to OUWB School of Medicine and William Beaumont Corewell Health 
University Hospital for the resources to conduct this research

Acknowledgements 

1. Seymour CW, Rosengart MR. Management of sepsis and septic shock in the 
emergency department. J Emerg Med. 2015;48(5):675-682. 
doi:10.1016/j.jemermed.2014.12.048
2. Seymour CW, Liu VX, Iwashyna TJ, et al. Assessment of clinical criteria for 
sepsis: For the Third International Consensus Definitions for Sepsis and Septic 
Shock (Sepsis-3). JAMA. 2016;315(8):762-774. doi:10.1001/jama.2016.0288
3. Rhee C, Dantes R, Epstein L, et al. Physician documentation of sepsis 
syndrome is associated with more aggressive treatment. Crit Care Med. 
2017;45(8):e812-e819. doi:10.1097/CCM.0000000000002419
4. Lane DJ, Ichelson RI, Drennan IR, et al. Prehospital sepsis alert notification 
decreases time to initiation of CMS sepsis core measures. Ann Emerg Med. 2018.
5. Evans L, Rhodes A, Alhazzani W, et al. Surviving Sepsis Campaign: 
International guidelines for management of sepsis and septic shock 2021. 
Intensive Care Med. 2021;47(11):1181-1247. doi:10.1007/s00134-021-06506-y

References

• Improving early identification systems in the ED may represent 
a key opportunity to improve outcomes

• Future quality metrics may benefit from greater flexibility in 
defining sepsis onset and incorporating clinical judgment

• Additional multicenter studies are needed to further evaluate how 
SEP-1 metrics relate to meaningful patient outcomes

Implications

• Just over half of the 1,561 ED patients with sepsis met CMS 
SEP-1 3-hour bundle requirements

• Baseline demographics (age, sex, race) were not associated 
with SEP-1 bundle compliance, suggesting that patient 
demographics alone do not explain variation in SEP-1 
performance

• Earlier recognition of sepsis was strongly associated with 
improved outcomes. Shorter time from ED arrival to sepsis 
identification was associated with both increased SEP-1 
bundle completion and lower 30-day mortality

• Mortality was primarily driven by patient factors, including 
increasing age, cardiovascular disease, acute myocardial 
infarction, malignancy, and major injury

• Several comorbidities demonstrated lower mortality, which 
may reflect residual confounding, differences in healthcare 
utilization, or documentation patterns

Conclusions

Strong Predictors of Mortality
• Age
• Acute MI
• Non-ischemic heart disease
• Pelvic fracture
• Lung cancer

Conditions Associated with Lower Mortality
• Hyperlipidemia
• Asthma
• Osteoporosis

Table 4. Multivariable Analysis of Factors Associated 
with 30-Day Mortality in ED Sepsis Patients

Factors associated with SEP-1 compliance:
• Earlier DOI recognition
• Non-ischemic heart disease
• Parkinson’s & Dementia (non-Alzheimer’s borderline)
• Depression
• Hypothyroidism

Delays in recognition were associated with lower bundle 
completion rates

Table 3. Multivariable Analysis of Factors Associated with SEP-1 
3-Hour Bundle Compliance

• Thirty-day mortality occurred in 18.6% 
of patients

• Patients who died were significantly 
older than survivors

• Female race had borderline association

• Race was not significantly associated 
with 30 day mortality

Table 2. Patient Characteristics Stratified by 30-Day Mortality

• A total of 1,561 patients met CMS 
SEP-1 sepsis criteria during the study 
period

• SEP-1 3-hour bundle compliance 
occurred in 54.5% of cases

• There were no significant demographic 
differences between SEP-1 pass and 
fail groups

Table 1. Baseline Characteristics of Patients by SEP-1 3-Hour Bundle Compliance

Results

Diagram 1: Inclusion criteria for cohort grouping

• Retrospective chart review of adult (≥18 ) Corewell Health 
University Hospital ED patients diagnosed with sepsis from Jan 
2022-Dec 2022

• Used in-house automated algorithm to extract data:

� CMS SEP-1 t-zero and 3-hour bundle criteria
� SEP-1 pass/fail rates
� 30-day mortality

Methods

Sepsis and Septic Shock
• Life-threatening response to infection, leading to organ 

dysfunction and high mortality
• Septic shock, a severe subset, results in hypotension and 

higher mortality

Impact of Sepsis
• 1/3 hospital deaths involve sepsis; 1/5 sepsis patients die 

or are discharged to hospice

CMS SEP-1 Sepsis Bundles
• 3-Hour: Antibiotics, blood cultures, lactate levels
• 6-Hour: Repeat lactate, vasopressors, tissue perfusion

Challenges with “Time Zero” (“t-zero”)
• The point of suspected sepsis and treatment initiation 

based on infection, SIRS criteria, and organ dysfunction
• Current debate whether t-zero is too strict and delays 

treatment, leading to worse outcomes

Study Aims:
• Characterize the timing of CMS t-zero criteria and 

assess the validity of SEP-1 guidelines
• Evaluate SEP-1 pass/fail rates and inpatient mortality 

outcomes for ED sepsis patients

Introduction & Aims
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