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2 
Saving Lives. Protecting Americans. 

 

The Hierarchy of Authorities 



3 
Saving Lives. Protecting Americans. 

 

Sepsis is a health security risk to the nation. 

 

Sepsis must be solved.  



www.sepsis.org 



Our Overall Aim 

• Our Aim - Fewer people die or are maimed 

by sepsis 

• Our Goal – national level being established 

• Mortality rate; time frame 

• To achieve our aim, we need better 

diagnosis, better treatment, and organized, 

standard care 

 



Lecture Objectives 

1. Describe severe sepsis treatments and 

improvement in delivery of care 

2. Discuss rural sepsis care 

3. Identify community resources through EMS 

partnerships 

4. Recognize and evaluate post-operative sepsis 

care 

5. Develop sepsis driver diagram, process map 

 



General Issues 



1. Sepsis-3 diagnostic definition 

2. No recommendations based on Sepsis-3 

3. Recommend vs. Suggest 

4. Recognition of sepsis and septic shock as 

emergencies; treatment should begin immediately 

5. Recommends organized QI including diagnosis 

and treatments 

6. More attention to antibiotic stewardship 



7. Recommends frequent hemodynamic assessment 

8. Target MAP 65 mm/Hg 

9. Recommends 30 mL/kg fluid bolus, but no CVP 

monitoring; treatment to normalize lactate 

10. Recommendation for dynamic measures of 

volume status, rather than static 

11. Vasopressors: start with NE, add either Epi or 

Vasopressin 

 

 



Treatment 



Observational, retrospective: 35,000 patients 

Presentation to antibiotic admin; outcome mortality 



Antibiotics and Sepsis Progression 

3,929 severe sepsis 
984 progressed to septic shock 
8.0%/hour until antibiotics 

Whiles, et al. Critical Care Medicine 45:623 – 629, 2017. 



Critical Care Medicine 2018 – online ahead of print 

Antibiotics 



Surviving Sepsis Campaign Bundles 

To be completed within 3 hours: 

1. Measure serum lactate level 

2. Obtain blood cultures prior to administration of 

antibiotics (1C) 

3. Administer broad spectrum antibiotics (1B, 1C) 

4. Administer 30 mL/kg crystalloid for 

hypotension or lactate ≥ 4 mmol/L  



Surviving Sepsis Campaign Bundles* 

To be completed within 6 hours 

1. Apply vasopressors (for hypotension that does not 

respond to initial fluid resuscitation) to maintain a 

mean arterial pressure (MAP) ≥ 65 mm Hg 

2. In the event of persistent arterial hypotension despite 

volume resuscitation (septic shock) or initial lactate ≥ 

4 mmol/L (36 mg/dL) 

   Measure central venous pressure (CVP)* 

   Measure central venous oxygen saturation (ScvO2)* 

3. Re-measure lactate if initial lactate was elevated* 

 
*2012 edition 

Targets are: CVP 8 mm Hg, ScvO2 > 70%, lactate normal 

 



CMS Core Measures: Simply Complicated 

Within 3 hours of Presentation of 

Severe Sepsis 

1. Initial lactate level measurement 

2. Broad spectrum antibiotics administered 

3. Blood cultures drawn prior to antibiotics 

4. Crystalloid fluid initiated 

 

Within 3 hours of Presentation of 

Septic Shock 

1. Resuscitation with 30ml/kg crystalloid fluids 

2. Evaluate the need for vasopressors 

 

Did hypotension 
persist after fluid 
given? 

NO 

YES, continue on 

Core Measure goals met, re-measure 
lactate within 6hrs 

After fluid resuscitation, but within 6 

hours of  Presentation of Septic Shock 

Re-assessment of 
volume status and tissue 
perfusion 
A focused exam including 

 Vital signs 

 Cardiopulmonary exam 

 Capillary refill evaluation 

 Peripheral pulse evaluation 

 Skin examination 

Must be performed and 

documented by a Physician, 

ARNP, or PA 

2 out of 4 from the 
following: 

 
CVP 
 
Bedside Cardio US 
 
ScvO2 

 
Passive Leg Raise or 
Fluid Challenge 
 



Diagnosis 



Our Overall Aim 

• Our Aim - Fewer people die or are maimed 

by sepsis 

• Our Goal – national level being established 

• Mortality rate; time frame 

• To achieve our aim, we need both better 

diagnosis and better treatment 

• Physicians are confused about how to 

diagnose sepsis 

 





The Third International Consensus Definitions 

for Sepsis and Septic Shock (Sepsis-3) 

Definition:  

Sepsis is life threatening organ dysfunction 

caused by a dysregulated host response to 

infection 

 

 Drops the term “severe sepsis” 

 Drops the use of SIRS and infection + SIRS 



Condition Sepsis-2 Sepsis-3 

Sepsis Infection + SIRS Infection +  
  ∆ SOFA ≥ 2 

Severe Sepsis Infection + SIRS + 
organ dysfunction 

NON-EXISTENT 

Septic Shock Infection + 
Unresponsive 
Hypotension* 

Infection +  
  Unresponsive 
  Hypotension* +  
  Serum Lactate > 2 
  mmol/L 

The Third International Consensus Definitions 

for Sepsis and Septic Shock (Sepsis-3) 

*Hypotension that does not respond to volume infusion and requires 
  vasopressor administration 



SOFA Score 1 2 3 4 

Respiration 
PaO2/FiO2 

< 400 < 300 
< 200 

With respiratory 
support 

< 100 
with respiratory 

support 

Cardiovascular 
Hypotension 

MAP < 70 mm 
Hg 

Dopamine ≤ 5 or 
dobutamine, any 

dose 

Dopamine > 5 or 
epinephrine or 
norepinephrine 

≤ 0.1 

Dopamine > 15 
or epinephrine 

or 
norepinephrine 

> 0.1 

Liver 
Bilirubin (mg/dL) 1.2 – 1.9 2.0 – 5.9 6.0 – 11.9 > 12.0 

Renal 
Creatinine (mg/dL) 
or urine output 

1.2 – 1.9 2.0 – 3.4  
3.5 – 4.9 or 

< 500 mL/24 hr 
≥ 5.0 or 

< 200 mL/24 hr 

Coagulation 
Platelets x 103/mm3 < 150 < 100 < 50 < 25 

CNS 
Glasgow Coma Scale 13 - 14 10 - 12 6 - 9 < 6 





Quick SOFA 

• Also known as qSOFA 

• Any two of: 

- Glasgow Coma Scale < 15 

- Respiratory rate ≥ 22/min 

- Systolic blood pressure ≤ 100 mm Hg 





“The current use of 2 or more SIRS 

criteria to identify sepsis was 

unanimously considered by the 

task force to be unhelpful.” 

 



P – 75 

R – 10 

T – 37o 

P – 110 

R – 20 

T – 39.5o 

What do you do?  

NOW, what do you do?  



Why did you choose something 

different? 

Because you recognize that the latter 

circumstance – infection with systemic 

manifestations (SIRS) – is something 

more than a simple infection. 



“A local lesion, heated by humor 

afflux, makes the 

whole body become feverish. One 

can die because of this, especially on 

odd numbered 

days” 

Hippocrates 

 
BTW, today is the 15th 



Defining Sepsis 

Life threatening organ dysfunction due 

to a dysregulated host response to 

infection 



Diagnosis 

 
Everything is vague to a degree you 

do not realize til you have tried to 

make it precise.  

 

Bertrand Russell (1872 – 1970) 



Severity of Infection and Sepsis 

Infection 
SIRS 

Sepsis 
Severe Sepsis 

Septic Shock 

Inflammatory cells   anaerobiasis 
Cytokines                   lactic acidosis 
Vascular leak 
Vasoplegia 
anaerobiasis 



Sepsis: What Are We Talking About? 

Roger C. Bone, MD 

•ICD-9: “septicemia” 

•Positive blood cultures 

•Multiple positive blood 

 cultures 

•Positive blood cultures + 

 hypotension 

•Syndrome: how shall we 

 define it? 

 



Misconceptions About SIRS 

• The emphasis has shifted from   

inflammation to organ dysfunction.  

• Requiring SIRS to diagnose sepsis misses 

cases of infection-induced organ 

dysfunction 

• It’s not specific to sepsis – “I climb a set of 

stairs and I get SIRS” 



“The emphasis has shifted from 

inflammation to organ 

dysfunction” 



Critical Care Medicine 17:389, 1989. 



Chest 101:1644 – 55, 1992. 

“The original consensus conference was set up for 

several purposes. Among others, one was for uniform 

definitions and another was to try to diagnose septic 

patients who were being missed and if possible at the 

earliest possible stage.”   Charles Sprung 
Personal communication, 2016 

Infection + SIRS was INTENDED to prompt  
the examination for organ dysfunction 



Requiring SIRS to diagnose 

sepsis misses cases of infection-

induced organ dysfunction 

 



Sensitivity of ≥ 2 SIRS for  

infection-induced organ dysfunction 

87.9% 





Serafim, R, et al. Chest 153: 646 – 655, 2017.  

Mortality 

Sepsis 



Requiring SIRS to diagnose 

sepsis misses cases of infection-

induced organ dysfunction 

 Agreed 

But then, who ever actually did/does that?  



It’s not specific to sepsis –  

“I climb a set of stairs and I get 

SIRS” 

Again, no argument. 



Don’t Forget Bayes’ Theorem 

 

Psepsis | SIRS ≅ PSIRS | sepsis x Psepsis in group 

       PSIRS  



SIRS Does Add Mortality Information 

JAMA 1995 

JAMA 1995 273:117. 





SIRS Does Add Meaning 

17 hours 

5 hours 12 hours 



How to Proceed? 

Look for the infection - remember that neither 

SIRS nor qSOFA identifies infection 

Infection + SIRS – treat and look for organ 

dysfunction 

Infection + qSOFA – treat and look for organ 

dysfunction 

 



Sepsis in Rural Hospitals 



www.mwcritcare.org 

http://www.mwcritcare.org/




Kansas: Exemplar of Rural America 

Data from 2009  STAT Report – Kansas Hospital Association 



Critical Access Hospitals 

• 25 beds or fewer 

• 35 miles from nearest hospital 

• 24-7 emergency services 

– staff on site or on call and < 30 minutes to respond 

– staff may be MD, DO, NP, PA, clinical nurse specialist 

• Must have agreements for transfer with an 

acute care hospital 







States with Similar Population Density 

US Census Bureau 2008 





www.kansassepsisproject.org 







Baseline Data – Rooks County 

• 67 hospital charts pulled from 2009 and 

2010 (criteria: infection documented as 

reason for admission to facility) 

• 28 met criteria for sepsis 

• NONE of the cases actually identified 

sepsis as a listed diagnosis! 





Initial Results 



 EMS in Sepsis Care 
Why is it Important? 



• King County, WA 2000 – 2009 

• 883,604 total calls 

• 540,351 transported to hospital 

• Excluded: 128,033 pre-hospital trauma & 

5142 cardiac arrest 

• Total: 407,176 

 











146 vs 111 minutes 



Reduced by 29 minutes 



• Netherlands 

• 2698 patients 

• Infection + SIRS 

• In-ambulance 

antibiotics  

• TTA -26 vs 70 min 

• No difference in ICU 

admission, survival 

 

 

 

Alam, et al. Lancet Resp Med, 2017 

Mean time dispatch to hospital: 

 40 minutes 

Failed Trial? A matter of perspective 
Sepsis recognition by EMS personnel 
Before: 14% After: 41% 
EMS Personnel CAN recognize sepsis 
How can we use that?  
Does this apply to the US? 





Patient, Family and Emergency Medical Service Early 
Recognition of Sepsis in Rural Communities: Critical to 

Reducing Progression of Sepsis Harm and Death 



Interventions 

 Established new relationships with EMS (new provider group for GPQIN projects) 

• Leveraged established stakeholder relationships  

 Each state identified one rural geographical area  

• Recruitment of 49 rural EMS Units/Departments 

 Majority of EMS units are comprised of volunteers 

 Consumer Interventions 

• Utilized existing tools, resources and toolkits  (Sepsis Alliance, CDC, GPQIN Home 
Health Toolkit) 

• “Sepsis: Spot the Signs” magnet, poster, bookmark, and “Sepsis Stop Light” tool 

• GPQIN website and social media, including patient stories 

• Hospitals and Home Health agencies distributing magnets in admission and 
discharge packets 

• Health fairs, senior centers, libraries, post office, dentist, gym, rural cooperative 
meetings 
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Comments from participating EMS Unit providers 
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“We transported a patient from the local clinic to the tertiary hospital last fall. The 
patient was familiar to the EMTs on the call and chatted and visited all the way to the 
hospital arriving about 4:30 pm – and we actually questioned the appropriateness of 
the clinic calling the ambulance because the patient seemed so comfortable. The 
patient died at 6:15 that same day. I wish we knew then what we know now.”  
– North Dakota EMT 
  
“This project has prompted us to assess the patient more closely and obtain a better 
history with initial contact. I’ve seen an increase in possible sepsis symptom recognition 
and we are providing a better picture to the ER prior to transport and transporting with 
a higher urgency. Our unit’s documentation is more thorough and we are taking more 
oral temps. Also we are starting more IV fluids in the field. We are working on a sepsis 
protocol with our medical director and using the sepsis pocket card as a resource. I 
think it’s important to just say it….just say that we think it’s sepsis…that way the 
hospital is already thinking it when we arrive and they don’t start over again with their 
assessment.” – Nebraska Paramedic 





 Post-Operative Sepsis 





Approach to Post-Op Sepsis 

• SIRS – all surgical patients come to the 

floor with SIRS 

• Once the initial SIRS has resolved, then 

new fever, tachycardia, tachypnea are 

important 

• Once anesthetic is gone, mental status 

change is ominous  



Summary 

1) There are several new things – for better or 

worse 

2) We can help clear up diagnostic confusion 

3) Standard care or standard operating 

procedures remain key to success 

4) EVERYONE can participate 

5) EVERYONE can make a difference 



Thank You! 

ssimpson3@kumc.edu 


