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• Early, protocolized resuscitation to 

targeted physiologic endpoints 

• Facilitates early, aggressive resuscitation 

 Rivers, Nguyen et al NEJM: 354 (19): November 8,2001 



Single Center EGDT Studies   

Site Author n design Protocol 

Henry Ford Rivers 263 Random EGDT ONLY 

Cooper Trzeciak 38 Hist Control YES 

BIDMC Shapiro 130 Hist Control YES 

Barnes Micek 120 Prosp obs YES 

Carolinas  Jones 157 Prosp obs YES 

River et al. NEJM 2001;  Trzeciak et al. Chest 2006. 

Shapiro CCM 2006;   Micek CCM. 2007;  

Jones et al. Chest 2007 
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Dellinger et al Intensive Care Med. 2013:39:165-228 



3 EGDT Validation Trials 

• ProCESS (United States) 

• ARISE (Australia) 

• ProMISe (England) 

 

 

 



ProCESS 

.  

ProMISe ARISE 

PROCESS Investigators. New England Journal of Medicine. 2014;370(18):1683-93  

Mouncey PR,, et al.  New England Journal of Medicine. 2015.  

ARISE Investigators New England Journal of Medicine. 2014;371(16):1496-506.  

 

3 EGDT Validation Trials 



Mortality Rates for EGDT Trials 



Intravenous Fluids in Triad Trials 



All Fluids Over 72 hours 
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Vasopressor Administration 



Other Processes of Care 

PROCESS Investigators, A randomized trial of protocol-based care for early septic shock. 

New England Journal of Medicine. 2014;370(18):1683-93 



Mortality Rates for EGDT Trials 



Implications of EGDT triad trials 
Backdrop: All patients received 

– Early Identification 

– Aggressive Fluid Resuscitation (about 4-5 
liters in first 6 hours) 

– Early antibiotics (>97% all groups) 

– Other care elements provided 

1. A team based EGDT protocol or empiric 
structured protocol was not beneficial  

2. Systematic Screening and Aggressive 
treatment is needed to reproduce these findings 



Question: How much fluids 

should we give a patient with 

Severe Sepsis during the initial 

phases? 



The Pendulum is Swinging 

Too Much 

Fluid 

 

Too Little 

Fluid 

 



Each Has Theoretical Advantages 

Liberal Fluids Conservative Fluids 

Augment preload to increase CO and 

organ perfusion 

Reduce overall fluids and positive fluid 

balance 

Decrease vasopressor use and its 

detrimental effects 

Early vasopressors to treat 

vasodilation 

?Increase Microcirculatory Flow 

 

Prevent worsening of pathologic 

edema (due to sepsis-induced barrier 

dysfunction) 

Current early empiric approach 

 

Observational studies of Fluid and 

Fluid Balance Associated with Poor 

Outcomes 



Negative Fluid Balance is 

Associated with Better Outcomes 



Data in support of Conservative 

Approach ?  

• Observational Studies finding Association 

between fluid volume/balance and 

Adverse Outcome 

– Confounding by Indication 

– Fluid Administration is really, really good 

biomarker of illness severity 

– Association does not equal causation 

• FEAST trial provocative but different 

population/setting 



Support for a Liberal Approach ? 
 

• Physiologically logical 

• Historical Shifts and Mortality trends 

support this approach 



Fluids in Usual Care  

Pre- and Post- Rivers 
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Mortality in Usual Care  

Pre- and Post- Rivers 
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• Studies are Largely observational 

• Well conducted trials are needed 

 

Limitations and Opportunity 



Challenge to the EDs and ICUs 

• Early Identification 

• Assure “appropriate” fluid resuscitation in 
all patients (~ 4 liters in ED) 

• Assure early/appropriate antibiotics 

• Optimize other care elements 

• We cannot return to Sepsis Circa 2000 

 

Systematically in ALL patients!!! 



EFFECTIVE SEPSIS 
RESUSCITATION IN MEDICALLY 
COMPLEX PATIENTS 

LAURENCE DUBENSKY, MD 
ASSISTANT PROGRAM DIRECTOR  
RESIDENCY IN EMERGENCY MEDICINE  



E-QUAL SEPSIS INITIATIVE  

DISCLOSURES: 

DISCLAIMER: 

▸ None 

▸ Expert opinion / consensus recommendations 

▸ Actively evolving evidence  



E-QUAL SEPSIS INITIATIVE  

OBJECTIVES 

▸ Address provider concerns about medically complex care: 

▸ Volume overload - liberal vs conservative 

▸ POCUS - ECHO 

▸ Early vasopressors in fluid restricted models 

 

▸ CHF - right heart failure and pulmonary HTN 

▸ ESRD - hemodialysis and peritoneal dialysis 

▸ Cirrhotic / Liver disease 

▸ Goals of Care 

Chest. 2014 Jun;145(6):1407-18 



REFRESHER 

▸ SEP-1 measures: 

NO EXCLUSIONS  
FOR  

EXISTING 
CONDITIONS 



E-QUAL SEPSIS INITIATIVE 

FLUID RESPONSIVENESS 

▸ Increase in SV by 10-15% in response to 250-500cc bolus 

▸ Important to assess fluid tolerance and responsiveness before 

fluid loading 

▸ Venous capacitance and myocardial dysfunction  

▸ <40% of patients are fluid responders 



E-QUAL SEPSIS INITIATIVE 

FLUID RESPONSIVENESS 



E-QUAL SEPSIS INITIATIVE 

HEART FAILURE & PULMONARY HTN 

▸ Types of heart failure 

▸ Systolic vs diastolic 

▸ Left, right and 
biventricular 

▸ Beside ECHO or recent 
ECHO is key 

▸ Volume responsiveness  

▸ Considerations in right heart 
failure and pulmonary HTN 

Annals of the American Thoracic Society, Vol. 11, No. 5 (2014), pp. 811-822. 



E-QUAL SEPSIS INITIATIVE 

HEART FAILURE & PHYSIOLOGY 



E-QUAL SEPSIS INITIATIVE 

RIGHT HEART FAILURE 
& PHYSIOLOGY 
▸ ECHO guided resuscitation  

▸ LV only pumps what it receives 

▸ Isolated right heart failure will 
not show “CHF” on CXR 

▸ Does not respond well to 
aggressive fluid resuscitation 

▸ Intubation is associated with 
increased mortality 

Annals of Emergency Medicine , Volume 66 , Issue 6 , 619 - 628 



E-QUAL SEPSIS INITIATIVE 

RHF / PAH & SEPSIS 
▸ Fragile patient population 

▸ Most common causes are LHF & 
COPD 

▸ Exacerbated by: 

▸ Hypoxia 

▸ Acidosis (lactate / hypercarbic) 

▸ Excess fluid 

▸ Hypothermia 

▸ Anemia 

▸ Unable to tolerate permissive 
hypercapnia or acidosis  



E-QUAL SEPSIS INITIATIVE 

Circle of Death! 



E-QUAL SEPSIS INITIATIVE  

RHF / PAH & SEPSIS 

▸ Early vasopressors  

▸ Norepinephrine / Epinephrine  

▸ Vasopressin (pulmonary vasodilator) 

▸ Decrease RV afterload 

▸ Dobutamine in isolation should be avoided (beneficial 

as combo therapy) 

▸ Avoid phenylephrine  

▸ May add iNO (even non ventilated patients),  PDEi 



E-QUAL SEPSIS INITIATIVE 

RHF / PAH & SEPSIS 

▸ Down regulation of Beta receptors 

 

▸ Many patients with PPM 

 

▸ Able to augment CO by raising HR on PPM 

 

▸ ECMO and RVAD for refractory patients 



E-QUAL SEPSIS INITIATIVE 

RHF / PAH & INTUBATION 

▸ Avoid at all costs 

▸ Profound hemodynamic effects 

▸ Loss of sympathetic tone 

▸ Increased thoracic pressure 

▸ RSI medications 

▸ Risks weighed against hypoxia & 
hypercarbia  

▸ ARDS type management but low 
PEEP 

▸ NIV is the better choice  



E-QUAL SEPSIS INITIATIVE 

RHF / PAH: SUMMARY 

▸ Fluids are high risk 

▸ Early pressors / inotropes 

▸ Avoid hypoxia, acidosis, hypothermia  

▸ Avoid intubation 

▸ Pulmonary vasodilators  

▸ ECMO / RVAD 

▸ Goals of Care Discussions  



E-QUAL SEPSIS INITIATIVE 

END STAGE RENAL 
DISEASE 
▸ Marked increased risk for 

infection 

▸ Immunocompromised state 

▸ Baseline fluid overload  

▸ fragile volume status 

▸ Many co-morbid/causative 
conditions 

▸ DM, HTN, CHF 

▸ Access is often infectious source 

Adv Chronic Kidney Dis. 2013 Jan;20(1):102-9 



E-QUAL SEPSIS INITIATIVE 

FLUIDS & END STAGE 
RENAL DISEASE 
▸ Fluid limited / restricted 

▸ Volume assessment / 
Intravascularly volume 
depleted 

▸ fragile volume status 

▸ Choice of crystalloid (NS, LR, 
balanced) 

▸ Plasmalyte / Normsol  

▸ Avoid large volume NS 



E-QUAL SEPSIS INITIATIVE 

SOURCE & END STAGE RENAL DISEASE 



E-QUAL SEPSIS INITIATIVE  

SOURCE & END STAGE RENAL DISEASE 

▸ Dialysis access until proven 
otherwise  

▸ Source control  

▸ May limit ability for dialysis 
during resuscitation 

▸ fragile volume status 

▸ Blood cultures from temporary 
access 

▸ All treated as Health Care 
Associated Infections  



E-QUAL SEPSIS INITIATIVE 

MISCELLANEOUS  

▸ Unable to use urine output 

as quantitive goals 

 

▸ Be mindful of patients that 

produce urine  



E-QUAL SEPSIS INITIATIVE 

END STAGE RENAL DISEASE: SUMMARY 

▸ Very sick population, high mortality 

▸ Source control  

▸ Fluid responsiveness essential  

▸ Early vasopressors / Dobutamine 

▸ NIV, High Flow O2 > ETT 

▸ Consider: Avoiding NS as crystalloid 
(acidemia) 



E-QUAL SEPSIS INITIATIVE  

PERITONEAL DIALYSIS  

▸ Intra-abdominal static fluid 
infections 

▸ Tolerate more fluid 

▸ Peritonitis 

▸ Get fluid sample (PD nurse) 

▸ Intra-abdominal antibiotics 

▸ Skin or Catheter Infection 

▸ IV antibiotics  



E-QUAL SEPSIS INITIATIVE  

CIRRHOSIS AND LIVER DISEASE 

▸ Marked increased risk for infection 

▸ Chronic alcohol abuse - independent  risk 
factor for septic shock 

▸ Advanced disease is associated with 
increased risk for SBP and infection 

▸ Advanced disease, Child-Pugh C & MELD 
>17 associated with increased mortality 

Critical Care. 2013;17(2):R78. doi:10.1186/cc12687. 

Medicine. 2016;95(8):e2877 



E-QUAL SEPSIS INITIATIVE 

CIRRHOSIS / ACLD 

Clin Gastroenterol Hepatol. 2011;9(9):727-738 



E-QUAL SEPSIS INITIATIVE 

CIRRHOSIS AND THE HEART 

▸ Largely volume overloaded 

 

▸ Cardiomyopathy: Cirrhosis 
- 50% (alcoholic) 

 

▸ Hyperdynamic Circulatory 
Syndrome  

 

▸ Beta-Blocker use 
Hepatol Int. 2011 Sep;5(3):800-7 



E-QUAL SEPSIS INITIATIVE  

CIRRHOSIS AND 
FLUIDS MECHANICS 

▸ Splanchnic vasodilation 

 

▸ Hypoalbumenemia 

 

▸ Type of crystalloid  

 

▸ Vasopressors and Inotropes 

WJG. 2014;20(10):2555-2563. 



E-QUAL SEPSIS INITIATIVE 

CIRRHOSIS : MISCELLANEOUS  

▸ Lactic Acidosis without shock  

▸ Use other markers for shock evaluation 

▸ Fluid responsiveness, tolerance assessment  

▸ Found to have adrenal insufficiency or RAI more 
frequently than non-cirrhotics  (up to 65% in sepsis) 

▸ Role for corticosteroids  

▸ SBP should be considered early  

▸ Antibiotics  



E-QUAL SEPSIS INITIATIVE 

CIRRHOSIS AND 
COLLOIDS 

▸ Increased survival with 

colloids 

▸ Extrapolated from SBP  

▸ Decreased risk for AKI and 

RRT 

▸ AKI significantly 

increased mortality  

▸ No consensus on algorithm  



E-QUAL SEPSIS INITIATIVE  

CIRRHOSIS : SUMMARY 

▸ Very sick population, high mortality 

▸ Fluid responsiveness essential 

▸ Consider colloids (improve mortality, decrease 
AKI/RRT) 

▸ Consider corticosteroids  

▸ Early vasopressors / Vasopressin      (hyporesponsive) 

▸ Consider: Variceal bleeding & Abdominal Compartment 
Syndrome  



E-QUAL SEPSIS INITIATIVE 

GOALS OF CARE : HIGH RISK 
POPULATIONS 



E-QUAL SEPSIS INITIATIVE 

QUESTIONS? 

▸ Fluids are high risk 

▸ Early pressors / inotropes 

▸ Case specific, patient specific management  

▸ Avoid intubation / Use NIV 

▸ Goals of Care Discussions  


