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eMethods. Additional Details About Data Collection and Medical Record Review Process 
 
SEP-1 cases were obtained from each hospitals’ quality officer responsible for CMS reporting at  
Brigham and Women’s Hospital, Massachusetts General Hospital, University of Iowa Hospitals 
and Clinics, and University of California, Irvine Medical Center. Investigative teams at each 
hospital were then responsible for abstraction the data elements in the REDCap data collection 
tool.  
 
For cases at Massachusetts General Hospital and Brigham and Women’s Hospital, experienced 
analysts populated elements that were electronically available in the Enterprise Data 
Warehouse (marked in the REDCap form as “electronically extractable”).  For the cases at 
Massachusetts General Hospital, college graduate level clinical research assistants 
experienced in sepsis cohort enrollment and data extraction manually abstracted other objective 
elements of the REDCap form, then an experienced emergency medicine clinical pharmacist 
and emergency physician abstracted cases for the detailed clinical questions about patients’ 
presentation and ED course.  At Brigham and Women’s Hospital, all questions that were not 
electronically populated were abstracted by fellows in Infectious Diseases and 
Pulmonary/Critical Care Medicine.  For UC Irvine and University of Iowa, all data elements were 
manually abstracted by the investigative team, which included Emergency Medicine clinical 
pharmacists and attending physicians in Emergency Medicine and Infectious Diseases. 
 
All datasets were stripped of identifiers, collated by the coordinating team at Harvard Pilgrim 
Health Care Institute, and then inspected by analysts and the principal investigator for 
completeness.  Any missing data identified during the data collation phase were backfilled by 
the investigators at each site, resulting in no missing data elements in the final analytic dataset.  
 
At each site, an initial 15 cases were independently reviewed by at least two reviewers and the 
key clinical aspects were discussed and resolved amongst the reviewers to ensure a 
standardized process moving forward.  Afterwards, reviewers completed each case review 
independently.  Cases for which there were questions about how to abstract data elements were 
flagged and brought to monthly investigator meetings for group discussion and adjudication.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



© 2025 Rhee C et al. JAMA Network Open. 

eTable 1. SEP-1 Compliance Rates and Outcomes by Hospital Site 
 
 

Hospital SEP-1 Compliance In-Hospital Death Death, Discharge 
to Hospice, or ICU 
Admission ≥3 Days 

Hospital A 91 / 150 (60.7%) 28 / 122 (18.7%) 55 / 150 (36.7%) 

Hospital B 98 / 147 (66.7%) 30 / 147 (20.4%) 54 / 147 (36.7%) 

Hospital C 67 / 143 (46.9%) 14 / 143 (9.8%) 45 / 143 (31.5%) 

Hospital D 79 / 150 (52.7%) 9 / 150 (6.0%) 46 / 150 (30.7%) 
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eTable 2. Full Multivariable Model Results for Associations Between SEP-1 Compliance and 
Hospital Mortality 
 
The following tables show the intermediate and final multivariable models for the associations 
between SEP-1 compliance and hospital mortality incorporating successively complex sets of 
covariates.  The models were selected by BIC (Bayesian information criteria) using a forward-
backward stepwise search algorithm. The algorithm searches between a specified minimal 
model, which is the model selected in the previous layer, and a specified maximal model, which 
consists of the previously selected model plus all new predictors. To check the robustness and 
performance of the selected models, we calculated cross-validated area under the curves 
(AUCs) by repeating 10-fold cross validation 100 times (denoted as cv-AUC). All the cv-AUC 
values are close to the original model’s AUC values, suggesting that these models are likely not 
overfitting the data and their performances are consistent and robust across different subsets of 
data.  
 
At layer 1, the model only includes SEP-1 compliance and each individual hospital as predictors 
as in univariable association analysis (BIC=480.57, AUC = 0.66, cv-AUC=0.65).  
 
eTable 2a. Selected Multivariable Model After Adding Baseline Characteristics  
(Layer 2: BIC=443.82, AUC=0.76, cv-AUC=0.75) 
 

Predictor Odds 
Ratio 

Lower 
95% CI 

Upper 
95% CI 

p-value 

(Intercept) 0.18 0.10 0.31 <0.001 

SEP-1 Compliance 0.71 0.42 1.18 0.184 

Hospital B (vs A) 1.52 0.82 2.84 0.183 

Hospital C (vs A) 0.37 0.18 0.77 0.008 

Hospital D (vs A 0.65 0.27 1.55 0.329 

Elixhauser Comorbidity Score 2.35 1.79 3.09 <0.001 

 
 
eTable 2b. Selected Multivariable Model After Adding Infection Source  
(Layer 3, BIC=440.12, AUC=0.78, cv-AUC=0.76) 
 

Predictor Odds 
Ratio 

Lower 
95% CI 

Upper 
95% CI 

p-value 

(Intercept) 0.21 0.12 0.38 <0.001 

SEP-1 Compliance 0.71 0.43 1.20 0.2.00 

Hospital B (vs A) 1.55 0.83 2.91 0.171 

Hospital C (vs A) 0.41 0.19 0.86 0.018 

Hospital D (vs A 0.64 0.27 1.53 0.314 

Elixhauser Comorbidity Score 2.28 1.72 3.00 <0.001 

Urinary Source of Infection 0.32 0.14 0.70 0.004 
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eTable 2c. Selected Multivariate Model After Adding Physiologic Variables and Severity of 
Illness  
(Layer 4: BIC=425.87, AUC=0.82, cv-AUC=0.80) 
 

Predictor Odds 
Ratio 

Lower 
95% CI 

Upper 
95% CI 

p-value 

(Intercept) 0.24 0.12 0.46 <0.001 

SEP-1 Compliance 0.86 0.50 1.49 0.599 

Hospital B (vs A) 1.61 0.83 3.12 0.161 

Hospital C (vs A) 0.41 0.19 0.88 0.023 

Hospital D (vs A 0.59 0.24 1.44 0.244 

Elixhauser Comorbidity Score 1.98 1.48 2.64 <0.001 

Urinary Source of Infection 0.34 0.15 0.76 0.009 

Thrombocytopenia 3.92 2.11 7.30 <0.001 

Fever (Measured or by Symptoms) 0.38 0.22 0.66 0.001 

 
 
 
eTable 2d. Selected Multivariate Model After Adding Clinical Markers of Complexity  
(Layer 5: BIC=396.67, AUC=0.87, cv-AUC=0.85) 
 

Predictor Odds 
Ratio 

Lower 
95% CI 

Upper 
95% CI 

p-value 

(Intercept) 0.13 0.06 0.27 <0.001 

SEP-1 Compliance 1.08 0.61 1.91 0.803 

Hospital B (vs A) 1.09 0.54 2.22 0.807 

Hospital C (vs A) 0.31 0.14 0.71 0.005 

Hospital D (vs A 0.50 0.20 1.27 0.147 

Elixhauser Comorbidity Score 2.01 1.48 2.73 <0.001 

Urinary Source of Infection 0.36 0.15 0.85 0.020 

Thrombocytopenia 5.44 2.78 10.64 <0.001 

Fever (Measured or by Symptoms) 0.44 0.25 0.79 0.006 

Bedside Procedure in the ED 6.82 3.61 12.89 <0.001 
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eFigure 1. Distribution of Bedside Procedures in the Emergency Department 
 
The listed percentages are relative to all sepsis cases in the cohort (n=590). 
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eFigure 2. Distribution of Acute Concurrent Nonbacterial Illnesses 
 
The listed percentages are relative to the cases that had an acute non-bacterial condition 
(n=255). 
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eFigure 3. Association Between SEP-1 Compliance and In-Hospital Death in Univariable and 
Maximally Adjusted Multivariable Models for Severe Sepsis Cases Only (N=376) and Septic 
Shock Cases Only (N=214) 
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eFigure 4. Association Between SEP-1 Compliance and Composite Outcome (In-Hospital 
Death, Discharge to Hospice, or ICU LOS ≥3 Days) in Multivariable Models Incorporating 
Successively Detailed Sets of Covariates (All Sepsis Cases, N=590) 
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eAppendix. Chart Review Abstraction Tool 
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