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Background

Causes of sepsis are multifactorial and can be exacerbated by 

environmental factors

There are racial1,2,3 and socioeconomic3,4 disparities in pediatric 

sepsis recognition and outcomes 
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OBJECTIVE
To describe the spatial distribution of pediatric sepsis and 

identify ”hot-spots” in our community



Methodology 

Using Electronic Health Data to 

Identify Pediatric Sepsis Patients



Redefining Pediatric Sepsis

Based on chart review

Based on billing codes
• Is independent of billing/coding practices

• Is based on objective clinical parameters

• Reflects infection AND organ dysfunction

• Uses a consistent algorithm (in place of 
variable physician review)





Methodology

Design: Retrospective single center study

Data Source:  EPIC

Inclusion Criteria: Patients with sepsis as defined by algorithm (excluded cardiac and NICU 

patients) from Jan 20, 2011 – May 20, 2021

Exposure: Patient zip code

Covariables: Race/ethnicity, social disorganization index

Outcome:  Mapping the following using ArcGIS Pro

- All sepsis encounters per zip code

- All sepsis encounters per 10,000 children in zip code

- Encounter distribution by race and social disorganization index



Table 1: 
Demographic and 

Clinical Characteristics 
of Pediatric Sepsis 

Cohort Identified by 
Algorithm 2011-2021

Characteristic

Overall, 

N = 4,532 Died, N = 441

Survived, 

N = 4,091 p-value
Age 0.007

0-5 years 2,201 (49%) 199 (45%) 2,002 (49%)

6-11 years 911 (20%) 84 (19%) 827 (20%)

12-17 years 1,030 (23%) 101 (23%) 929 (23%)

18 years and older 390 (8.6%) 57 (13%) 333 (8.1%)

Sex 0.507

Female 2,082 (46%) 196 (44%) 1,886 (46%)

Male 2,450 (54%) 245 (56%) 2,205 (54%)

Race/Ethnicity <0.001

Non-Hispanic White 1,975 (44%) 212 (48%) 1,763 (43%)

Non-Hispanic Black 1,269 (28%) 94 (21%) 1,175 (29%)

Hispanic or Latino 629 (14%) 52 (12%) 577 (14%)

Other 659 (15%) 83 (19%) 576 (14%)

Number of Complex Chronic Conditions <0.001

None 1,090 (24%) 7 (1.6%) 1,083 (26%)

One 852 (19%) 52 (12%) 800 (20%)

Two or More 2,586 (57%) 382 (87%) 2,204 (54%)

Insurance Status 0.742

Private 2,153 (48%) 214 (49%) 1,939 (47%)

Public 2,343 (52%) 225 (51%) 2,118 (52%)

Self-pay/Charity 36 (0.8%) 2 (0.5%) 34 (0.8%)

Social Disorganization Index 0.002

Low 1,816 (40%) 207 (47%) 1,609 (39%)

High 2,716 (60%) 234 (53%) 2,482 (61%)

Source of Admission <0.001

ED 2,054 (45%) 74 (17%) 1,980 (48%)

ICU 702 (16%) 141 (32%) 561 (14%)

Inpatient 745 (16%) 67 (15%) 678 (17%)

OSH 858 (19%) 157 (36%) 701 (17%)

Perioperative 169 (3.7%) 2 (0.5%) 167 (4.1%)



Regional Sepsis Encounters (Count) by Zip Code, 2011-2021



Regional Sepsis Encounter Rate by Zip Code, 2011-2021



Regional ED Sepsis Encounter Rate by Zip Code, 2011-2021



Philadelphia Sepsis Encounter Rate by Zip Code, 2011-2021



Philadelphia Sepsis Encounters by Race, 2011-2021



Regional Sepsis Encounters by Race, 2011-2021



Philadelphia ED Sepsis Encounters by Social Disorganization Index, 2011-2021



Limitations

Single center cohort

Retrospective

Relies on zip code 

Strengths

Utilizes a novel (and efficient) 

way to identify sepsis

Provides important spatial 

data and context to sepsis 

equity and improvement 

efforts

Conclusions

Conclusions

Identification of areas with high sepsis prevalence

Demonstration of large ED catchment area, with 

implications for longer distance/time 

Visualized racial segregation of community and 

distance/time to CHOP

Greater distance and/or time has implications for 

potential delays in sepsis recognition or treatment

Future Directions

Closer look at environmental variables in hot-spot zip codes

Re-analyze differences in mortality 
• Adjusting for distance to CHOP
• Examining bypass of hospitals 
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