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Sepsis
a silent killer

Ryan Gerecht, MD, CMTE
University of Cincinnati 

Department of Emergency Medicine

UC Health Air Care & Mobile Care

My motivation
• Involved in ground EMS for over 10 years

• Future Fellow in EMS Medicine

• Active Flight Physician

• Assistant Medical Director

“What you do…

&                                                   

What you don’t do…

makes a difference”

1,028 lives will be lost to sepsis 

All Day, Every Day

One hour from now… 
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Thank You

• Conference planning committee

• UC Dept of Emergency Medicine

• My EMS colleagues both Air & Ground 

• My wife & daughter

Disclosure

Neither I nor any member of my immediate family 
have had a financial relationship with any 
proprietary entity producing health care 

goods or services. 

Sepsis…      Our Objectives
• Acknowledge the problem

• Define the spectrum

• Understand why

• Identify who is at risk

• Review the EMS literature

• What you can do…

• A look around the country
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10th55% 750,000

$22,100 $16 
billion 
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90%

• 15 item survey based on 4 clinical cases.  

• 226 EMS providers (82.2% paramedics) 

• 70.6% had > 10 years experience in EMS

� The 1st & 4th scenario were identical & only 29.53% 
scored both of the duplicate scenarios correctly

� 9.8% responded to all 4 scenarios correctly

� Level of training and years of service was irrelevant

2012

• Anonymous multi-agency online survey

• 786 EMS providers (87% EMT & 13% Medics)

� 97% had heard of the term “sepsis”

� Overall knowledge of the clinical signs and symptoms and 

recommended treatment for sepsis was typically > 75%

� 76% of respondents believed sepsis is not recognized by 

EMS “some” or “a lot” of the time
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So what is sepsis?

Normal Response to infection

• Serves to localize/control invasion of microorganisms & start 
repair

• Activation of phagocytic cells &                                    
generation of both inflammatory                                                                                              
& anti-inflammatory chemicals

• Balance of pro & anti-inflammatory                                                                                              
signals facilitates tissue repair.

• When the equilibrium is lost…

Sepsis is uncontrolled chaos
• Results when the inflammatory response to infection                                                  

becomes generalized & extends to normal tissue

• Tissues remote from the
original insult display signs of
inflammation

� Vasodilation

� Vascular permeability

� WBC accumulation

• Sepsis is uncontrolled,                                                    
unregulated, & self-sustaining
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Homeostasis is lost

• The blood-borne spread & exaggeration of what is normally 
a very localized & protective inflammatory response

• Consequences of a systemic proinflammatory reaction:

�Endothelial damage

�Microvascular dysfunction                                                          
leading to clots

� Impaired tissue oxygenation                                                                  
& organ injury

When sepsis goes untreated…

The continuum…
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Sepsis is a sliding spectrum 
• It is not an isolated event

• Patients are dynamic & always changing

• Elderly & very young

• Bed confined / immobile

• Dialysis patients

• Nursing home residents

• Recently hospitalized

• Invasive lines

• Unvaccinated 

• Immunosuppressed

� HIV

� Malignancy

� Chemo or radiation

� Chronic steroids

• Systemic Disease

� Diabetes

� Liver cirrhosis

� Autoimmune diseases

� Alcohol dependence

The first step is… clinical suspicion

Suspected Site Symptoms/Signs

Upper Respiratory Tract Oral inflammation, exudates, swelling

Lower Respiratory Tract Productive cough, pleuritic chest pain, 

consolidative auscultatory findings

Urinary Tract Fever, urgency, dysuria, hematuria

Wound or burn Pus, edema, erythema, or discharge

Skin/Soft tissue Erythema, edema, lymphangitis

Central Nervous system Stiff neck, AMS, photophobia, vomiting

GI Abdominal pain, diarrhea, vomiting

Liver Abdominal pain, ascites, fever, AMS

Peritoneal dialysis Cloudy PD fluid, abdominal pain, fever

Genital tract Low abdominal pain, vaginal discharge
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Most common causes of sepsis
1. UTI: urinary catheters

2. Pneumonia: ETT, trachs, aspiration

3. GI: abscess, perforations, obstructions

4. Other Causes: IVDU endocarditis, grafts, ports

*** Bacterial infections are most                                             
common but sepsis is also                                                  
seen with fungal, virus, &                                                
parasite infections

The rule is… 

there are NO RULES
• Mental status is variable

• Vital signs are variable 

• Physiologic Reserve

• Special populations

• Don’t be fooled by temporary changes in vitals

Cryptic Shock
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Lactate

• Lactate is a screening test for CRYPTIC SEPSIS or SHOCK

*** > 4 mmol/L suggests SEVERE BADNESS *** 

Lactate

� Elevation of lactate in severe sepsis = increased mortality

� Early clearance of lactate = improved mortality

Capnography in Sepsis
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2013

• Patients with > 2 SIRS criteria & EtCO2 < 25mmHg 
is strongly correlated with lactate levels > 4mM/L 
and increased mortality.

• Allows use of existing equipment rather than purchase 

approved lactate monitors.

• More work is being done on EtCO2 and lactate…

“He didn’t look that sick when 
I picked him up… 

I can’t believe he died”

“Sure sepsis is a problem…    
a HOSPITAL problem”

“I figured she had an infection 
but I can’t really do anything 

about that as a medic…” 

- Anonymous Paramedic

2010

• 4,613 ED patients presenting with serious infections
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2010

“EMS provides initial care for over 1/3 of ED

infection patients, including the majority of 

patients with severe sepsis, septic shock, 

and those who ultimately die… 

EMS systems may offer important 
opportunities for advancing sepsis 

diagnosis & care”

>1/32/3

2012

STROKE: 2.2 per 100

ACUTE MI: 2.3 per 100

SEPSIS: 3.3 per 100 

Retrospective study of 407,176 patients from 2000-2009
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2012

2012

2012

Sepsis versus Acute MI or Stroke

� More commonly seen, treated, & transported by EMS

� Worse vital signs

� Unlikely to receive IV access

� More organ failure

� More likely to die

� Rarely deemed life threatening…
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But there is good news…

We can make a big difference

Sepsis is time dependent…

• Landmark study of 263 pts with severe sepsis
• Prioritized the 1st 6 hours of care

• 16% absolute reduction in-hospital mortality
• Improved 28 day & 1 year mortality

• Sepsis Six
1) High flow oxygen
2) Fluid resuscitate
3) IV antibiotics
4) Blood Cultures

5) Measure lactate & hemoglobin

6) Measure urine output
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Why was EGDT so successful?

It is NOT because of a secret magical 
treatment…

Rather, it made sepsis a priority… 

it made us think about sepsis… 

it made sepsis like

trauma, STEMI’s, and strokes

So what can you do?
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“The resuscitation of a patient in severe sepsis… 

should begin as soon as the syndrome is 
recognized and should not be delayed”

1. Routine screening of potentially infected seriously ill 
patients for severe sepsis to allow earlier implementation of 
therapy (grade 1C).

2. Protocolized, quantitative resuscitation of patients with 
sepsis-induced tissue hypoperfusion. Goals during first 6 
hours of resuscitation

� CVP 8-12mmHg

� MAP > 65mmHg

� Urine output > 0.5ml/kg/hr

� Central venous or Mixed venous O2 satuation 70% or 65% 

respectively

3. In patients with elevated lactate levels targeting 
resuscitation to normalize lactate (grade 2C).

4. Crystalloids as the initial fluid of choice in the resuscitation 
of severe sepsis and septic shock (grade 1B)



03/03/2014

16

5.  Initial fluid challenge in patients with sepsis-induced tissue 
hypoperfusion with suspicion of hypovolemia to achieve a 
minimum of 30 mL/kg of crystalloids. More rapid 
administration and greater amounts of fluid may be needed 
in some patients (grade 1C). 

6.  Fluid challenge technique be applied where in fluid admin is 
continued as long as there is hemodynamic improvement.

7. Vasopressor therapy initially to target a mean arterial 
pressure (MAP) of 65 mm Hg (grade 1C).

8. Norepinephrine as the first choice vasopressor (grade 1B

9. Dopamine as an alternative vasopressor agent to 
norepinephrine only in highly selected patients (eg, patients 
with low risk of tachyarrhythmias and absolute or relative 
bradycardia) (grade 2C).

10. Administration of effective IV antibiotics within  the first 
hour of recognition of septic shock (grade 1B) and severe 
sepsis without septic shock (grade 1C)

11. Specific anatomical diagnosis of infection requiring 
consideration for emergent source control be sought and 
diagnosed or excluded as rapidly as possible, and 
intervention be undertaken for source control within the first 
12 hours after the diagnosis is made, if feasible (grade 1C)



03/03/2014

17

12. Noninvasive mask ventilation (NIV) may be used in that              
minority of sepsis-induced ARDS patients in whom the 
benefits of NIV have been carefully considered and are 
thought to outweigh the risks (grade 2B)

13. Target a TV of 6ml/kg IBW & a plateau pressure < 30 cm 
H2O in patients with sepsis induced ARDS (grade 1A)

14. Sepsis patients be maintained with the head of the bed  
elevated to 30-45° to limit aspiration risk and to prevent 
the development of ventilator assoc pneumonia (grade 1B).

http://www.survivingsepsis.org/Pages/default.aspx

There is so much more information…
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2009

ROBSON 
SCREENING TOOL

2012

• 311 patients (51.4% transported by EMS)

• Patients transported by EMS were more critically ill

� Shorter time to first antibiotics (111 vs. 146 minutes)

� Shorter time from triage to EGDT initiation (119 vs. 160 minutes)

• If EMS provider indicated a written impression of sepsis
� Shorter time to antibiotics (70 vs. 122 minutes)

� Shorter time to EGDT initiation (69 vs. 131 minutes)

o Suggests that EMS care impacts both diagnostic & 
treatment process of patients with severe sepsis

2011

• 963 severe sepsis patients during a 2 year time period

• Time to antibiotics: 116 min for EMS vs. 152 min 

• Median time to initiation of IVF: 34 min for EMS vs. 68 min

• After adjustment for APACHEII score, age, & initial lactate… 

Despite shortened ED treatment times for septic patients 
who arrive by EMS, an in-hospital mortality benefit could 
not be demonstrated…
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“If a patient is recognized as having sepsis 

early by EMS personnel, an important trajectory 

is started that results in decreased time 

to 2 interventions that are associated with

improved survival… aggressive resuscitation,

& early antibiotic administration”

8%
Kumar A, Roberts D, wood K, et al. Duration of hypotension before 

initiation of effective antimicrobial therapy is the determinant of survival 
in human septic shock. Crit Care Med 2006;34:589-96

56%
Brown E, Bleetman A. Ambulance alerting to hospital: the 

need for clearer guidance. Emerg Med J 2006;23:811-14.
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What are departments doing 
around the country?

4
Sepsis alert protocol

• 2 part study in 2009

• 112 patients

• Goal: Determine EMS 
feasibility of recognizing 
sepsis + outcomes

• Utilized POC lactate 
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2013

2013

• 67 of 112 septic patients cared for by “trained providers” 

• Trained providers identified 32 of these patients (47.8%)

* 5 pts treated for sepsis by 
“untrained EMS providers”

***30% cryptic septic shock

2013

• Overall Mortality: 26.7%

• Mortality Sepsis Alert Protocol: 13.6% (P= 0.040)
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2013

A concern in prehospital sepsis care… the false positives
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Take Home Clinical points

• Prevent hypothermia
• Trend the vital signs
• Check a blood sugar

• Transport to the correct ED
• Notify the receiving facility

• Make your case for sepsis
• Advocate for your patient

• Manage the airway: O2 sats > 94%

• Fluid Resuscitate: MAP > 65
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Where do we go from here?

�Continued education

�Community awareness

� Improved protocols

� “Sepsis Centers”

�Prehospital lactates

� Further research

Conclusions
• Sepsis is a true medical emergency killing thousands

• For EMS, sepsis is the new STEMI, Stroke, or Trauma

• The first step to making a difference is clinical suspicion…

• Early aggressive resuscitation saves lives  
• Sepsis is tricky… beware the patient who looks well
• Remember the risk factors for sepsis

• Advocate for your patient in the ED
• Future fight against sepsis will absolutely extend into EMS

“What you do… & what you don’t do… 
makes a difference”
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