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	Of the 120 million ED visits per year in the US, 2.9% or 1,600,000 are sepsis related. The ED comprises over 50% of all hospital sepsis cases (1). The average ED waiting times was 5-6 hours and frequently approaches 24 hours nationally and internationally (2-4). The most common  ICU admission in the elderly (5).
	Prolonged ED length of stays negatively impact outcome (6, 7). Early physiologic scoring systems revealed early interventions impact morbidity and mortality before ICU admission (8-11). Many ED patients are admitted to a non-ICU setting and later succumb to an acute cardiopulmonary deterioration (12).
	The first study using SIRS in the ED revealed that the more SIRS criteria, longer the ED length of stay, greater degree of admission, increased length of hospital stays and costs (13, 14). The evidence for early cultures, antibiotics and source control was considered best practice but the evidence was lacking about the optimal timing (15). Animal model investigations have shown that antibiotics and hemodynamic optimization potentiate each other (15).
	In the transition from SIRS to severe disease, cardiovascular insufficiency is the most significant organ dysfunction (13, 16). The first investigation of SIRS alone and with lactate revealed a high degree of sensitivity for illness severity and high mortality. This detects cryptic shock which prevents triage errors and sudden cardiopulmonary complications (17, 18). A fluid challenge and shock index were also risk stratification methods insufficiency (19-22). The association of SIRS, inflammation, organ failure and shock was examined in cardiac arrest patients (23).
	In the experimental model, survival rates are superior combined therapy (antibiotics and hemodynamic optimization) (15). By expert opinion and observation, antibiotic administration is most beneficial within 6 hours (24, 25). This includes early surgical source control when indicated (26, 27).
	Protocolized care improves outcomes based on work by Shoemaker et al (28, 29).  The optimization of preload (CVP), afterload (MAP) and balancing DO2 (arterial oxygen content and cardiac output) with VO2 as reflected by ScvO2 and serial lactates (lactate clearance) reflect one-half a century of investigations (30-34).  EGDT was examined in (post-resuscitation phase of cardiac arrest, undifferentiated shock, trauma, cardiac failure) prior to its application to sepsis (17, 18, 22, 28, 30, 31, 33, 35-42).
	The adult model of EGDT was derived from the American College of Critical Care Medicine and expert opinion (17, 18, 22, 30, 31, 39, 41, 42).  This protocolized care has long been part of the treatment for pediatric septic shock (43, 44).
	EGDT is a transparent standard operating procedure which increases awareness and decreases medical errors. It provides a systematic approach which, can be quantitated and is amenable to a continuous quality improvement (CQI) program (45).


Table 1.	History of the Systems Based Approach to the Development of EGDT
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	The Trio of EGDT Trials
	EGDT Study

	Requisite for enrollment 
and usual care

	Considered standard care:
Screening  using SIRS
Fluid challenge 
Lactate screening for cryptic shock
Early antibiotic administration
	No pre-existing standards
Usual care was developed as a requisite for the EGDT study

	Enrollment
	Enrollment (8/site/year)
2 to 12 hour window of enrollment in the ED
Weekdays and no weekends (ProMISe)
Exclusion rate of 2 to 1 
	Single center
1-2 hour enrollment 
9% exclusion

	Fluid challenge
	Fluid challenge - 1 liter or surrogate
2-3 liters before enrollment
Similar fluid in all treatment groups from ED arrival to 6 hours 
	30 ml/kg
42% more volume in EGDT group for treatment effect

	Trial duration and Timing
	Conduction began 7-8 years after EGDT (2008-2015) 
Duration ranging between 4 to 8 years
SSC guidelines were published in 2004, 2008, and 2012	
	No existing sepsis protocols
3 year duration


	Blinding
	Open labeled study in the ICU 
	 ICU was blinded to care provided in the ED and study variables.
ICU was blinded to lactate 
and ScvO2) for 72 hours

	Trial conduction 
	Duration of the ED stay less than 3 hours and transferred to ICU
Average ED length of stay is greater than 5 hours in reality
Delayed resuscitation bundle completion possible after 6 hours
High volume and tertiary care centers
CVP placement over 50% of control groups in trio of EGDT trials
No control for delayed EGDT
A reduction in sample size after interim analysis low mortality
	Performed in ED only
6-8 hours in the ED
Delayed care improves outcomes

	Co-morbidities
	Fewer patients with heart failure and liver disease
Younger patients
	Increased:
Cardiovascular, Liver
Neurologic, Renal

	Mechanical Ventilation
	Rate of 26%
No delayed increase after enrollment
Protective lung strategies
Conservative fluid management strategies

	Rate of 54%
No protective lung or 
fluid management strategies
Increase use of delayed MV in the control group over 72 hours.

	Illness severity
	Acute pulmonary edema excluded
Acute lung injury excluded
	Lower temperature, 
Lower PaCO2
Higher respiratory rate

	Hemodynamic Phenotypes
	ScvO2 and CVP goals were met at baseline
50% more vasopressors (vasodilatory)
Steroid use 8-37%
	Lower ScvO2
Higher lactate
Lower CVP
No steroid use

	Sudden cardiopulmonary 
Events
	Not a predominant feature because of early ICU admission and treatment team
	Significant reduction 
from 20 to 10%

	ICU phase of care 
(up to 72 hours)
	Similar fluid, vasopressor therapy and mechanical ventilation
Unblinded care
Delayed EGDT possible
Lactate and ScvO2 use unblinded
	More fluid in control group
Less vasopressor use, less fluid therapy and mechanical 
ventilation in the EGDT groups 
Blinded care 
No use of lactate or ScvO2 in the 
care of patients.

	Sources of improved care 

	Preexisting sepsis protocols, pre-hospital care, sepsis alerts and 
screens, rapid response systems, telemedicine, glucose control, 
steroid use, protective lung strategies, conservative hemoglobin strategies, 
palliative care, national limits on ED length of stay 
(Australia and United Kingdom), ultrasound and other monitoring.
	Preceded these advancements

	Generalizability and 
External Validity
	Performed in academic centers in industrialized countries
Specialized care delivery via sepsis team/ICU hybrid
Transferred patients excluded

	EGDT replicated
 in community and academic centers worldwide
Effective in delayed care


Table 3.    Summary of Methodological Comparisons (derived from Nguyen et al. (46-48))





[bookmark: OLE_LINK12]Figure 1.	Trending mortality rates of observational studies of severe and septic shock in the United States (40, 45, 49-58), United Kingdom (59-66) and Australia and New Zealand (3, 67-71). 



	Studies
	Studies
N
	Patients
N
	Control
Mortality
	Intervention
Mortality

	Quasi experimental studies (72-75)
	4
	1120
	45.8
	28.5

	Prospective Observational (60, 69, 76-118)
	44
	143523
	39.1
	26.8

	Prospective with historical controls (119-127)
	9
	2250
	45.5
	29.6

	Retrospective (64, 128-137)
	12
	2616
	38.2
	24.4

	Randomized Control Trials (40, 45, 70, 138-149)
	12
	5756
	45.5
	35.6



Figure 2.	Accompanying the decrease in sepsis mortality is a consistent reduction in mortality irrespective of study design. Outcome studies of protocolized sepsis interventions. The black columns are the intervention group and the grey columns are the control or non-intervention groups. N represents the number of studies followed by the total number of patients. The mortality reflects the average of all studies.
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