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The Early Pathogenesis  
of Sepsis
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Hemodynamic and 
Inflammatory Phenotypes
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Why Expand 
The Diagnostic and Therapeutic 

Landscape of Sepsis Care? 

Going to the disease instead of 
waiting for it to come to you



IOM Reports
1990’s



The number of 
ED visits

between 2013 and 
2016 increased 2.3 

million per year

AMA Network Open, April 19, 2019 

145 million visits/year
(1.7 million with sepsis)
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The Landscape of 
Early Sepsis Care  in 1997
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The Landscape of Early Sepsis Care -1997
• No SIRS criteria
• No risk stratification

– No Lactate
• No antibiotic recommendations
• No quality assurance measures
• No Surviving Sepsis Campaign
• No CMS measure

• No resuscitation standards:
– No fluid therapy 

recommendations
– No MAP endpoints
– No recognition of 

myocardial dysfunction
– No reassessment standards



Cases/year Mortality (%)

Stroke 591,996 6-7

AMI 540,891 10

Trauma 697,025 5-16

Sepsis 859,858 15-20

Severe Sepsis 791,000 27-40

Septic Shock 200,000 36-47

Pneumonia 1,187,180 5-9





Task Force of the American College of 
Critical Care Medicine 

Practice parameters for hemodynamic 
support of sepsis in adult patients in 

sepsis. 

Crit Care Med 1999 ;27:639-60

Fluids Vasopressors

Hematocrit of 30%

SvO2

LactateInotropes

November 8, 2001



Changing the Landscape 
Systems Approach To Poor Sepsis Care

A Composite of Multiple Studies

Early Recognition (SIRS) 
+                                     

Risk Stratification 
(Lactate)

Recognition of 
poor sepsis care 
in the US ED’s

Hemodynamic 
Optimization   

Strategies

Sepsis Alert
Cultures, 

Antibiotics and 
Source Control

Recognition of 
Global Tissue 
Hypoxia and 

Cryptic Shock

Continuous 
Quality
Sepsis  

Improvement
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The Sepsis Policy Landscape 

SSC originated
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SSC #2 SSC #3 SSC #4

and CDC

NQF Approval #2
with ProCESS, ARISE 
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and 

Specifications
SEP-1 
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Rory 
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and
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The Sepsis
Alliance
Dr. Flatly

Saving patients from sepsis is a race 
against time CDC calls sepsis a medical 

emergency; encourages prompt action for 
prevention, early recognition

Tuesday, August 23, 2016, 1:00 p.m. ET
https://www.youtube.com/watch?v=pRtwfsTIR9s

https://www.youtube.com/watch?v=pRtwfsTIR9s


NEJM, 2014

NEJM, 2014

NEJM, 2015
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Improved
Usual-Standard Care
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Antibiotics
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Fluid Challenge
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Early ICU Admission



The Outcome Evidence of 
Early Sepsis Care



Results From State to National Health Care Policy



• Nearly 50,000 patients with sepsis 
treated at 149 New York hospitals.

• Compliance with early intravenous, 
fluids, antibiotics, and other elements of 
the early-resuscitation bundle increased 
from 41.5% to 55.2%.

• Mortality fell from 30.2% to 25.4%. 

• Decreased hospital LOS, Levy, 2018.

June, 2017
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There is still much 
work to do!
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Two Decades of Diminishing Mortality
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Inflammatory Phenotypes 
Guiding Therapy:

Revisiting Previous Therapies
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• Peak concentration 

at 3 hours.

• Enrollment window 
up to 24 hours after 
onset.

• Drug be g infusion 
after the window of 
maximal biomarker 
activity.Opal SM, Crit Care Med 1997;25:1115-24.

Fisher CJ, JAMA 1994;271:1836-43.
Fisher CJ, Crit Care Med 1994;22:12-21.
Boermeester MA, Arch Surg 1995;130:739-48.

72 hour infusion



The Futures of Diagnostics

• Multiple markers define 
disease and transitions 
more comprehensively. 

• Multi-marker panels can 
aid in differential 
diagnosis and better 
define therapy. 



Importance of Early Diagnosis and Clinical Care

Early 
Detection
and Risk 

Stratification

Appropriate 
Disposition

QA 
Measures: 
Improved 
Outcomes 

Early and 
Rapid 
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and 
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Phenotypes
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