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OBJECTIVES

• Definition

• History

• Management

• Future directions



HISTORIC SEPSIS DEFINITION

• 1991 Consensus

• Infection plus 2 SIRS criteria:

• T >38 or <36

• Hr >90

• RR >20 or PaCO2 <32

• WBC >12K or <4K
Systemic inflammatory response 
syndrome criteria in defining severe 
sepsis. N Engl J Med. 2015;372(17):1629-
1638.

Incidence and prognostic value of the 
systemic inflammatory response 
syndrome and organ dysfunctions in ward 
patients. Am J Respir Crit Care Med. 
2015;192(8):958-964

Presenter Notes
Presentation Notes
Consensus based-largely on belief that sepsis was inflammation based
Does not distinguish sepsis from uncomplicated infection
SIRS represents adaptive host response
Did not predict need for ICU 
SIRS criteria met by many inpatients who never develop infection or experience adverse outcome.
1 in 8 pts admitted to ICU with infection and organ dysfunction did not meet SIRS criteria
Remained in place for over 20 years



CHALLENGES TO DEFINITION

• Sepsis represents a clinical syndrome(s) rather than discrete illness

• 80 yo with heart failure and UTI, HR 90 and AMS vs 32yo with pneumonia, 
fever, HR 130

• Sepsis is the primary cause of death from infection

• Sepsis syndrome is shaped by pathogen and host factors

• Dysregulated hoist response and organ dysfunction

• Sepsis-induced organ dysfunction may be occult

• Any organ dysfunction should raise the possibility of infection

• Local organ dysfunction may occur from infection

Presenter Notes
Presentation Notes
No gold standard test
Heterogeneous with host and pathogen factors
Now recognized to have inflammatory and anti-inflamatory effects, as well as direct effects on the cardiovascular, coagulation, neural, metabolic, hormonal
Hinges on suspected infection
Ultimately not a true consensus guideline:
Not endorsed by American college of chest physicians, Infectious disease society of America or any EM society



SOFA SCORE

Third International Consensus Definitions for Sepsis and Septic Shock.  JAMA 
2016;315(8)801-810

Presenter Notes
Presentation Notes
Sequential organ failure assessment associated with increased mortality
requires lab values such as PaCO2, platelets, creatinine, bilirubin
Variables and cutoffs determined by consensus
Not intended as a clinical tool
SOFA > or = 2 reflects a mortality of 10%
STEMI mortality 8.1%
qSOFA found to preform similarly to SOFA outside the ICU (Ward, ED and pre-hospital 
Addition of lactate  did not help improve predictive risk of qSOFA 2 or more
qSOFA ultimately has lower sensitivity (55%) for mortality than SIRS (64%) or SOFA(68%), but highest specificity for mortality (84%) vs SIRS and SOFA 64% and 65%
QSOFA impacted by baseline factors (dementia, low baseline BP), disease (Pneumonia increase RR),  secondary abnormalities (Shock, hypox/hypercap, resp compensation 
Lactate has very low specificity (shock of any kind, ischemic limb, mesenteric ischemia, seizure, exertion, anemia, hypoemia, liver failure, malignancy, alcohol, medications, toxins

Both are mortality predictors, not necessarily screening tools for sepsis

 



QSOFA VS CURB65

Presenter Notes
Presentation Notes
Comparing qSOFA to CURB65

Risk stratification of CAP patients in the ED. CURB 65 no points for comorbid factors

Preformed better that PSI for mortality and need for ICU with a higher specificity

Consider a pneumonia patient-most common source for septic shock

50yo
24 Breaths per minute
T 101
HR 110
BP95/65
BUN 15
Normal mentation

Transfer to ICU vs outpatient antibiotics
PORT score also low with 0.1% mortality



WHAT ABOUT PROCALCITONIN AND 
CRP?

• Procalcitonin rises within 4 hrs

• Peak 12-48 hrs

• Falsely low in immune suppression, 
chronic infections, atypical bacteria

• False positive in renal failure, 
methamphetamine, pancreatitis, surgery, 
burns, ischemic bowel

• CRP rises within 6hrs

• Peak 12-48hrs

• Falsely low in liver failure

• Elevated in viral infections, Lupus flare, 
pancreatitis, fat emboli, post-ROSC

Presenter Notes
Presentation Notes
Not validated as a tools for diagnosis of sepsis or for initiation of antibiotics

PCT released from neuroendocrine cells in the lungs and intestines in response to IL-1 (TNFa and IL6)

CRP produced by hepatocytes and alveolar macrophages in response to IL6

Biomarkers are validated as an antibiotic-stopping tool. RCTs have demonstrated that procalcitonin use reduces antibiotic exposure and might even decrease mortality

Trend may be more important




SEPTIC 
SHOCK

Presenter Notes
Presentation Notes
A state of circulatory failure, Infection causing persistent hypotension despite fluid resuscitation
Sepsis III definition vs clinical criteria: 
Surviving sepsis registry 28,150 pts with infection plus 2 sirs and 1 or more organ dysfunction-Validated in U of Pittsburg and Kaiser patient sets
Mortality 42.3% and 49% for fluid resistant hypotension and elevated lactate >2 and >4mmol/L
Elevated lactate alone 25.7% and 29.9%
Fluid resistant hypotension with lactate <2mmol/L 30.1% mortality




TREATMENT

• Fluids

• Vasopressors

• Antibiotics

• Source control

• Steroids



RIVERS TRIAL

Early Goal-Directed Therapy 
Collaborative Group. Early goal-
directed therapy in the treatment of 
severe sepsis and septic shock. N 
Engl J Med. 2001 Nov 
8;345(19):1368-77

Presenter Notes
Presentation Notes
2001 NEJM
Bundle of interventions with improved mortality
Landmark study, fundamental changes to recognition and treatment of SEPSIS

Single center
Non-blinded
Patients in experimental arm treated by primary investigator
Higher than expected mortality in control arm 40 vs 60% mortality
Number of patients removed for unclear reasons
Primary investigator patenting SvO2 catheter
Hasn’t been repeatable
CvO2 catheter and transfusion disproven,

Hawthorne effect





SURVIVING SEPSIS CAMPAIGN

• IDSA did not endorse Guidelines

• Difficulty identifying if infection is present

• Difficulty determining if infection the cause of organ dysfunction

• Up to 40% of ICU admissions for sepsis later determined to not have infection*

• Multiple definitions 

• One-size–fits–all recommendations

• Timing of antibiotics 

• Multidrug and combination therapy recommendations

Likelihood of infection in 
patients with presumed 
sepsis at the time of intensive 
care unit admission: a cohort 
study. Crit Care 2015; 19:319.

Presenter Notes
Presentation Notes
Rivers trail backbone for SSC
Marketing for Eli-Lilly for Apc and Edwards life sciences, maker of SvO2 catheter
IDSA did not endorse 2016 guidelines citing 
difficulty identifying if infection is present
Whether organ dysfunction is due to infection
none of the iterations of definitions provides optimal sensitivity or specificity
Timing may lead to increased us of inappropriate or broader spectrum agents
Combination and multi-drug terminology unclear

2018 Guideline began combining 3 and 6 hour bundles into single 1 hr bundle
Strong recommendations based on weak evidence







2018 SSC

Bundle Element Grade of Recommendation and Level of 
Evidence

Measure lactate level. Remeasure if initial 
lactate >2 mmol/L

Weak recommendation; low-quality 
evidence

Obtain blood cultures before 
administration of antibiotics Best practice statement

Administer broad-spectrum antibiotics Strong recommendation, moderate quality 
of evidence

Rapidly administer 30ml/kg crystalloid for 
hypotension or lactate ≥4 mmol/L

Strong recommendation, low quality of 
evidence

Apply vasopressors if patient is 
hypotensive

Strong recommendation, moderate quality 
of during or after fluid resuscitation to 
maintain evidence

Mean arterial pressure ≥65 mm Hg

Point: Should the 
Surviving Sepsis 
Campaign 
guidelines be 
retired? Yes
Chest. 2019; 155:12-1

Presenter Notes
Presentation Notes
3 and 6 hr bundles combined into 1hr bundle



FLUID

• 30ml/kg LR

• Blood volume 5-6liters

• Primary dysfunction is vasodilatation

• Component of cardiac dysfunction and microvascular effects

• No high-quality evidence that large volume resuscitation is associated 
with improved outcome

• Only ~1/2 critically ill patients fluid responsive

• Benefits to cardiac output offset by hemodilution

• Effects transient due to extravasation of fluid

• Increased risk of intubation, renal failure, and mortality

Comparison of fluid 
compartments and fluid 
responsiveness in septic and non-
septic patients. Anaesth Intensive 
Care. 2011;39(6):1022-1029

Presenter Notes
Presentation Notes
30ml/kg represent average pre-randomization fluid given in the PROCESS, ARISE and PROMISE trails
Volume likely reflects practice influenced by the Rivers trial which had been debunked in three multicenter RCTS

One size fits all recommendation based on weak evidence, recently downgraded in SSC

In a large retrospective review of over 26,000pts, no mortality benefit in fluid given over 6-12hrs vs withing 6 hours

In healthy patients 70% of fluid extravasated in 30 min in healthy
Estimated to only be 5% intravascular at 1 hr in critically ill due to endothelial dysfunction
Fluid boluses may also worsen  endothelial injury 
Hypervolemia increases release of atrial natriuretic peptide and shedding of the endothelial glycocalyx. Crit Care. 2014;18(5):538

Peds resp failure
Fluid Bolus Over 15-20 Versus 5-10 Minutes Each in the First Hour of Resuscitation in Children With Septic Shock: A Randomized Controlled Trial. Pediatr Crit Care Med. 2017;18(10):e435-e445

Fluid retrictive strategy in 

Renal failure
Restricting volumes of resuscitation fluid in adults with septic shock after initial management: the CLASSIC randomised, parallel-group, multicentre feasibility trial. Intensive Care Med. 2016;42(11):1695-1705.


Mortality-stopped early
Effect of an Early Resuscitation Protocol on In-hospital Mortality Among Adults With Sepsis and Hypotension: A Randomized Clinical Trial. JAMA. 2017;318(13):1233-1240



F L U I D  
A P P R O A C H

https://emcrit.org/ibcc/sepsis/

Presenter Notes
Presentation Notes
Emphasis on individual patient
LR 
Albumin 



VASOPRESSORS

• Peripheral use acceptable

• Earlier use in hypotensive patients

• Sequential addition of vasopressors

• Norepinephrine, vasopressin epinephrine

• VANISH trial suggested less use of renal replacement therapy may be 
lower with initial use of vasopressin vs norepinephrine

• A comparison of epinephrine to norepinephrine found similar results 
in achieving MAP goals, 

• No difference in mortality

• 12.9% Epi group dropped due to metabolic side effects

• Avoid dopamine

Presenter Notes
Presentation Notes
Peripheral vasopressors acceptable in resuscitation.  Norepi has higher consequences if extravasated.  

Old adage that you have to fill the tank before you start pressors.  
Trickling fluid in and staring at the patient.  Use fluid to correct volume while improving the MAP.
If the primary problem is vasodilatation, we should shrink the tank.

Current practice is sequential addition of vasopressors

JAMA. 2016 Aug 2;316(5):509-18 Vanish 10% lower, wide confidence intervals
Remains hard to titrate due to long half life
Pulmonary vasodilation

Intensive Care Med. 2008 Dec;34(12):2226-34 Epi vs norepi
Transient metabolic, no difference in mortality
Consider epi in Low EF on POCUS, inappropriately low HR, 

N Engl J Med. 2010 Mar 4;362(9):779-89  Dopamine
greater number adverse events (arrhythmia) 12% higher 
higher mortality in cardiogenic shock

�Crit Care Med.  2015 Nov;43(11):2292-302. Pediatric study.  7% Higher mortality with dopamine








SOURCE CONTROL

• Nephrolithiasis

• Cholangitis

• Bowel perforation

• Necrotizing fasciitis

• Urologic

• Hardware

Association between time to source 
control in sepsis and 90-day 
mortality.  Jama Surgery, 
2022;157(9):817-826

Presenter Notes
Presentation Notes
1/3 of hospitalized patients hospitalized with sepsis undergo source control procedure

No high quality data on timing

Source control within six hours of community acquired sepsis associated with reduced risk odds-adjusted mortality.

35-54yo had greatest risk reduction.  Critically ill Women less likely to receive prompt care and undergo interventions compared to men

Transfer status, surgeon availability, physiologic stress of intervention did not moderate association

Highest association with GI, abdominal and soft tissue interventions, compared with orthopedic and cranial



ANTIBIOTICS

• Given as soon as possible after sepsis or septic shock 
identified

• Directed to expected source of infection

• 33% of patients with suspected sepsis turn out to have 
non-infectious mimics

• Balancing timing and appropriateness

Duration of hypotension before 
initiation of effective antimicrobial 
therapy is the critical determinant of 
survival in human septic shock.  Crit 
Care Med 2006;34:1589-96.

Etiology of illness in patients 
with severe sepsis admitted to 
the hospital from the emergency 
department. Clin Infect Dis 
2010;50:814-20.

Cooperative antimicrobial therapy of septic 
shock database research group initiation of 
inappropriate antimicrobial therapy results in 
fivefold reduction of survival in human septic 
shock.  Chest 2009;136:1237-48.

Presenter Notes
Presentation Notes
Timing important.  For each 1 hour delay from time of hypotension onset, survival decreases by 7.6%

Specific infections require rapid antibiotic administration such as meningitis and fasciitis

Other retrospective studies suggested improved mortality with shorter time to antibiotics.  Much greater benefit for septic shock vs sepsis without shock.

Only one RCT of antibiotic timing. Compared prehospital admin on the ambulance vs in the ED in the Netherlands.  Mortality at 28 days identical despite antibiotics given median 26min  sooner.

Patients with septic shock warrant emergent broad spectrum coverage
Balance antimicrobial coverage with risks of c. diff, kidney injury, antimicrobial resistance.

In a retrospective study of 5715 patients with septic shock
Appropriate abx defined as in vitro activity if isolated and appropriate for clinical syndrome if no isolate
81% deemed appropriate.  
52% survival vs 10.3% vs 19.8%
Adjusted for APACHEII, comorbidities, 

Hemodynamically stable pts may benefit from additional workup
Adequate diagnostic evaluation-CT Scan






ANTIBIOTICS

• Local antibiogram

• Patient factors

• Prior culture results

• Prior antibiotic exposure

• Immune compromise

• Indwelling or drainable sources

• Adequate tissue penetration for 
suspected source

• Antifungals and antivirals

Presenter Notes
Presentation Notes
Local antibiogram increases use of active agents

Likelihood of resistant organisms

Not giving vanco for UTI and CAP
Ie: Pip-tazo poor CNS penetration

Prior ESBL->carbapenems vs pip-tazo
Carbapenem resistant enterobacteriale->betalactam/betalactamse drugs

IDSA published empiric guidelines based on source and host immune status
Local order sets based on suspected source
STAT first dose now
Pharmacist involvement

Antifungal-esophageal/upper GI perforation
TPN lines




MULTIDRUG AND COMBINATION 
THERAPY

• Multidrug regimens recommended for septic shock

• Broader spectrum coverage

• High consequence

• More targeted regimen for hemodynamically stable patients

• Combination 

• More than one drug with activity against presumed pathogen

• No clear evidence for improved survival or faster reversal of shock

• May have role in septic shock patients with increases risk of multidrug resistant 
infections



STEROIDS IN SHOCK

• Stress dose

• 50mg hydrocortisone q6h

• Does not increase risk for superinfection or myopathy

• Does increase blood glucose

•  Lower duration of shock, mechanical ventilation and ICU stay

Crit Care Med. 2015 
Nov;43(11):2292-302.

Intensive Care Med. 2018 
Jul;44(7):1003-1016.

Presenter Notes
Presentation Notes
Prior only in pressor-refractory shock

50mg hydrocortisone q 6 equivalent to 50 prednisone daily

Both large meta analysis and RCT 





FUTURE DIRECTIONS

• Improved definitions

• Prevention

• AI

• Biomarkers

• Molecular testing

• Genetic and immunotherapy

• Novel antimicrobials

• Adaptive platform trials testing multiple 
parameter 

• Enrollment adapts to ongoing results

Presenter Notes
Presentation Notes
google AI search suggests using AI -this is how Skynet wins
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