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Caveats



ÅWhat did we discuss last lecture 
Å Definitions, criteria

ÅWhat are the main tenets of sepsis treatment

ÅWhat can we do NOW during prehospital care

ÅWhat will we do in the FUTURE

ÅQuestions

Objectives



2

million US cases each 

year

5

percent of US 

healthcare spending

Gaieskiet al. Crit Care Med, 2014

Singer et al., JAMA, 2016

Sepsis is everywhere.



Singer et al., JAMA, 2016

ÅInfection

ÅOrgan dysfunction

ÅLife threatening

ÅDysregulatedhost response

Sepsis defined



ÅInfection plus 2 or more SOFA points above baseline

Prompt to consider sepsis outside the 

ICU

ÅInfection plus 2 or more qSOFApoints

Clinical criteria for sepsis



No organ dysfunction

Organ dysfunction

qSOFA, PreSEP

Shock index, SOFA

Infection

Fever

Clinical acumen

No 

infection

Finding sepsis in prehospital care



ÅSepsis is an enormous pubic health problem

ÅNew sepsis definitions released in 2016

ÅClinical suspicion for infection remains a challenge

ÅNew tools such as qSOFAmay be prompts but are not adequately 

sensitive

ÅNew and old biomarkers ðgood for research ðnot yet ready for 

prime time

Conclusions ðlast time



Iõve found a septic patient, what can 

we doé

So now what?



(after recognition and risk stratification)

Primary elements of management

ÅIdentification and control of sepsis source

ÅTimely administration of antibiotics

ÅHemodynamic support for shock w/ appropriate monitoring

ÅExplicit use of serum lactate

ÅFluid bolus therapy



All those physical measures used to control a focus of invasive 

infection and to restore the optimal function of the affected area.

John Marshall

ÅDrainage of closed space infection, liquid

ÅDebridement or physical removal of infected tissue/device

ÅAbdomen, chest, skin, soft tissue

Marshall et al. CritCare Clin, 2009

Source control



Martinez et al. CritCare Med, 2016

99 Medical ðsurgical ICUs

3,663 patients severe sepsis, septic 

shock

2011 ð2013

OR for source control: 0.81 (95%CI: 

0.65, 0.99, p=0.04)
None Source control
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Source control, 2



Dellinger et al., CritCare Med, 2012

Source control,3



Clinical practice guidelines and CMS

Rhodes, Evans et al., CritCare Med, 2017

Timely administration of antibiotics



Mice with CLP polymicrobialsepsis and physiologic deterioration, 

test early vs late antibiotic administration

Å Measure 24 hr biomarkers

Å Survival

Lewis et al. CritCare Med, 2016

Example of preclinical data



Lewis et al. unpublished data

Example of preclinical data, 2



ÅNo benefit from antibiotics administered with 3 hours of ED 

arrival 

ÅUnintended consequences?
Å Adverse effects

Å Burden on clinical team

Å Over-use, resistance

ÅNo randomized clinical trial

Sterling et al., CritCare Med, 2015

Meta analysis Ą not so fast



Mandated Care



Time to antibiotics administered in New York State



*Predictive margins from average of independent variables

Risk of death



Guideline Severe Sepsis Septic shock

SurvivingSepsis 

Campaign, 2012 *

1 hr of recognition 1 hr of recognition

CMS SEP1 bundle 3 hr of recognition 3 hr of recognition

* Strong recommendation, moderate quality of evidence

Dellinger et al. CritCare Med, 2011
https:// www.acep.org/content.aspx?id=104615

Recommendations



(vasopressors for shock)

Hemodynamic support

ÅSOAP II trial

Å1,044 septic shock

ÅMore arrhythmias in 
dopamine vs. 
norepinephrine

De Backer et al. N EnglJ Med, 2010



Dellinger et al. CritCare Med, 2012

Hemodynamic support, 2

ÅNot specified in CMS SEP1 bundle

ÅAppropriate for patients with septic shock (defined?) who 
are not responsive to initial fluid challenge



Vasopressorchoice Role Quality of evidence

Norepinephrine Primary Moderate

Epinephrine Secondary Low

Vasopressin Adjunct,norepisparing Moderate

Dopamine Primaryif bradycardia Low

Dellinger et al. CritCare Med, 2012

Recommendations, 2



ÅPrognostic marker for low 

organ / tissue perfusion

ÅRobust association in more 

than > 100 cohorts 

ÅNot a diagnostic marker

ÅUnclear role in management 

protocols
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qSOFA = 0

qSOFA = 1

qSOFA = 2

qSOFA = 3

Serum lactate 

Seymour et al. JAMA, 2016

Serum lactate measurement



Measure within 3 hrs

Repeat within 6 hrs

Measure every 2 hrs

during guided resuscx

protocol

49% reduction in odds 

of death

Serum lactate measurement, 2


