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First, a message from our
sponsorMedical Director

https://www.youtube.com/watch?v=Bfv_9aJm
Chg&t=9s

12 minutes

Take home points
Once arrest started, continue with that monitor UNLESS an older unit without 
software capabilities.

Zoll puck/pads remain in use during ENTIRE arrest regardless of CPR method

Physio feedback puck to be used throughout arrest – ONLY exception is to DC 
puck once back plate of CPR device is placed.

Need to determine acquisition of Physio puck data

When Physio puck is DC’d and manual CPR is still being performed, the 
monitor metronome must be activated.

No pause in compressions >10 sec; prefer < 5 sec.

Do not use CPR device on small pts that would need padding to make it fit; 
mark chest with Sharpie to assess for migration of device

ETCO2 reading within 90 sec of monitor application and first breath (consider 
exception when using apneic oxygenation)

Find pulse while compressions in place prior to rhythm check.  When CPR 
paused, should know in 3 sec if present or absent. No pulse, resume CPR.

2nd video – Getting pts into a device in < 10 sec

Yes No QI Elements

ETCO2 < 90 sec from monitor turned on 
and/or first ventilation

Average compression rate 100-110

Any CPR pause >10 sec? How many?

Average depth of compressions

https://drive.google.com/file/d/1vx7x06Svmq41CcJDl0RuZj5_E1Hw2slW/view

Trying to understand      
sepsis is like…

…like

…it’s like trying to   
smell the color 9

Enduring understanding

Expert EMS knowledge and skill are required to rapidly 
identify a person at risk for sepsis or septic shock and 

to provide immediate evidence-based assessment, 
care, and effective communication so hospitals are 

alerted to the impending arrival of these critical 
patients for multidisciplinary integration, care 

coordination, and optimal outcomes. 
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Essential question

Does the implementation of a peer-reviewed and 
validated EMS assessment and management 

strategy for sepsis patients along with the use of 
SBAR sepsis alerts increase the effectiveness 

of EMS care and facilitate a seamless handover 
and timely treatment in the EDs with better 

patient outcomes?

Upon completion, the participant will

■ explain high performance cardiac  
arrest management.

■ differentiate infection, sepsis and septic 
shock based on Hx & PE.

■ sequence EMS care                                  
priorities for sepsis                              
and septic shock.

Impact: US prevalence: ~300 cases/100,000 people
$20 billion+/yr or 5.2% of US health costs on sepsis

Why the increase?
Drug resistant bacteria
Aging population
Medical advances: more surgeries, 
medical devices, and invasive Rx

Weakened immune systems
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What do our numbers look like?
Data report run weekly

Per destination hospital  12/17 - 7/18
Suspected infection + qSOFA ≥2

Advocate Condell 19
Advocate GSH 64
Advocate LGH 71
Amita Alexian Brothers 116
Amita Glen Oaks 50
Amita St. Alexius 57
Glenbrook 19
Northwest Community 215

Total 609

Infants to 100

https://rorystaunto
nfoundationforsep
sis.org/patient-
rory-video/

Or more to the point – lack of awareness
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Goals of EMS Sepsis Management

Early identification of high risk patients

Spot the signs: 
Early recognition of acidosis &              

organ dysfunction

Act fast: 
Early OLMC to expedite preparation for patient

Restore BP; normalize perfusion,           
preserve organ function

So what’s the progression 
from infection to septic shock?

Causes of infection

Whatever organism has invaded 
the body

Ex: bacteria, virus, fungi, protozoa, 
parasites, and prions

Leading causes of sepsis: UTI, 
pneumonia, GI, wounds

Post-op

Who is at risk?
Very young or old

Chronic illnesses: DM, 
cirrhosis, autoimmune, renal 

Immunocompromised:
post-transplant, HIV/AIDS, 

splenectomy, sickle cell disease

Immunosuppressive therapy: chemo, steroids
Bedridden or immobile
Addictive habits (drugs, alcohol); 
malnourished, debilitated

Who else is at risk?

Recent trauma or surgery
Breached skin integrity (wounds, burns)

Recent dental work
Indwelling devices/ catheters
Females - recent birth,                        
miscarriage, abortion

From local Infection to 
bacteremia, general inflammation, 

and sepsis

Local infection overcomes body’s 
local defense mechanisms

Pathogens and toxins they 
produce leave site of origin and 
enter circulatory system 
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Leads to general inflammatory response

Can quickly spiral out of control →
tissue damage, organ failure and death

Sepsis starts with onset of at least            
one organ dysfunction

New definition of Sepsis (Sepsis-3):

Can occur after even a minor infection

Life-threatening organ dysfunction 
caused by a dysregulated host 
response to infection

Acute change in ETCO2 & qSOFA 
score ≥2 pts consequent to infection

Septic shock

https://www.youtube.com/watch?feature=
player_embedded&v=2WPnP1YBCD8

Subset of sepsis

Persisting hypotension requiring 
vasopressors to maintain MAP ≥65 and 
having a serum lactate level >2 despite 
adequate volume resuscitation

Circulatory and metabolic failure 
associated with high mortality risk

SEPSIS PATHOPHYSIOLOGY

Profound venodilation in splanchnic and cutaneous 
beds = ↓ venous return and CO

Capillary 
leak 
worsens 
hypovolemia 
and causes 
edema 
(including 
pulmonary)

Arterial and venous dilatation
Vascular smooth muscle fails to constrict

Vessels dilate 
causing relative 
hypovolemia &             
↓ SVR
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Capillary leak

Vascular system is one big dilated soaker hose →
Volume loss into extracellular space

Sluggish blood flow + pooling in 
vessels + acidic blood = platelet 
clumping & formation of microthrombi

Hypoperfusion of vasomotor center in 
brainstem slows then stops SNS

Anaerobic metabolism - metabolic wastes 
released into slow-flowing blood

Hypercoagulability

Fibrin clots plug capillaries - petechiae

Creeping mottling

Impact on oxygen transport
Acidosis ↓ ability of Hb to bind 

with and carry O2

Worsens cellular O2 debt

Anaerobic metabolism results 
in excess CO2 and lactic acid 
production with decreased 
ATP formation

Cell membrane injury

Lack of ATP = 
dysfunctional Na pump =  

water influx into cells
Cells in shock leak K
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Sepsis: Significance for EMS

Up to 80% of sepsis deaths could 
be prevented with rapid diagnosis    

and treatment! 

Infection Sepsis Septic shock Death

Acquired Acidosis + 
Blood 
vessel 
problems

Circulatory collapse

Illness progression – can happen FAST!

Photo courtesy Rommie Duckworth

KNOW YOUR SEPSIS SIX

3. Assess qSOFA 

5. Fluid challenges

2. Assess ETCO2

SBP ≤100 GCS < 15 RR ≥22

Infection

• Suspected: (Fever, UTI, URI)
• Known: Taking antibiotics, visible

Acidotic

• ETCO2 <31
• Lactate level >2 mmol/L

Above + qSOFA ≥2 = SEPSIS ALERT

Assess qSOFA 

Infection?
Meds: antibiotic, antifungal?

- Fever
- Chest: Cough, sputum, pain, dyspnea
- Abdomen: Pain, distension, diarrhea
- Urine: (Foley?); Frequency/dysuria, odor, cloudy
- Neuro: AMS, headache, neck stiffness
- Skin: Warm/hot (cold); local redness, warmth, 

swelling, wounds
- Bone/joint – pain, swelling
- New onset fatigue, weakness; sore throat/ earache
- Central line?

If low, validate on another site -
use a central sensor

right tools the

right way!U
se

 th
e
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ETCO2 in Sepsis

Metabolic acidosis triggers ↑ RR to 
“blow off” escalating body CO2 

Same time: hypoperfusion ↓ blood 
return to lungs/alveoli

Minimal CO2
exhaled -
ETCO2 LOW

ETCO2 & lactate levels

ETCO2 INVERSELY related to lactate 

Lactate ≥ 2 (ETCO2 31) - sepsis

Lactate ≥ 4 (ETCO2 25) – likely septic 
shock & assoc. w/ high mortality

ETCO2 / Lactate 
Correlation

31 2

25         ≥4

ETCO2 < 31

SBP ≤ 100
GCS < 15 or 1 pt < their normal
RR ≥ 22

Q

Manual or machine? What are the standards?  
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Causes of hypotension Other SEPSIS Signs and Symptoms

Don’t forget the Peds triangle Data says…

For each hour that passes after onset of  
hypotension, survival drops 7.6%

Prehospital IVF assoc. w/ ↓ odds of death

Pts are 3X more likely to survive to hospital 
discharge when EMS reports sepsis alert

Pts receive IVF, vasopressors, & antibiotics 
much sooner if they arrive by EMS, esp if 
sepsis alert is reported by EMS!

Management
Septic shock Biphasic presentation

Early: Warm Stage
Hyperdynamic response
6-24 hrs 
Tachypnea
High cardiac output
SBP 25% < normal
Fever
Vasodilation
Skin: hot, dry, flushed

Late: Cold Stage 
Ominous/decompensation 
AMS
Temp < 96.8 F
Skin cold
Mottling
HR increases 
Hypotension profound
RR increased
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Like sepsis is not just an inflammatory 
response to an infection…

qSOFA mortality at 6-72 hours
0/3 = <1%
1/3 = 1-2%
2/3 = 8%
3/3 = 20%

…qSOFA is not a mgt trigger –
it is a risk stratifier                                               
If concerned, Rx!

If patient comatose or an 
aspiration risk - consider 

need for advanced airway; 
support 

ventilations/oxygenation

Vasodilation + 
Capillary leak +

Dehydrated state =

Hypovolemia

Fastest way to ↑ CO and improve 
perfusion is to restore plasma volume to 
minimally needed levels

Give crystalloids!

Fluid resuscitation is job 1 Start IV into a large vein ASAP

Need site with good flow

Need to prevent multiple 
peripheral attempts                           
& preserve veins

Need early IV                           
ABX at hospital

Ensure it is running well

No IV sites?

If responsive, 
remember lidocaine!

Brush up on 
peds insertions 
and securing 
the needle!
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So here’s what we’ve done with the 
guidelines & literature

Call SEPSIS 
ALERT to 
OLMC

SEPSIS:  
Suspect infection + 
ETCO2 < 31+ 
≥2 qSOFA criteria
SBP 90-100

Septic SHOCK
Sepsis S&S PLUS: 

SBP <90 (MAP <65) or hypotensive for 
pt (40 mmHg < baseline) 

ETCO2 < 25 (lactate level ≥ 4 mmol/L) 
suggests poor outcome
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SBP 90-100: IVF (warm) to SBP ≥100 
BP < 90: NS 200 mL boluses in rapid 

succession (max 30 mL/kg) to 
SBP ≥90 (MAP ≥65) 

Reassess VS/skin signs/ETCO2 after                   
each bolus; may not respond to fluids

If hypotension persists after 500 mL:    
start 2nd line; continue IVF up to 30 mL/kg 

+ norepinephrine (vasopressor)

*ESRD: End stage renal disease
Considerations: Balance IVF & vasopressors 

to maintain perfusion and minimize 
interstitial edema

Mix drip:  4 mg (4 mL) in 1000 mL NS or D5W
Concentration: 4 mcg/mL 

Place label on bag!

Initial dose: 8 mcg/min (2 mL/min) 
Titrate based on tubing calibration

BP q 2 min: Achieve SBP 90                                
(MAP ≥ 65) – do not overshoot

Once at SBP 90-100
Titrate to maintain BP target                               

 BP q 5min turn
OFF

Regulate
Norepi drip rate here 

2 mL/min

Connect 
drip tubing here

If slow infusion 
rate: give 0-20 mL 
NS flush w/ syringe

IV or IO line

Pt in septic shock with high dose pressor infusions. Two intra-
arterial BPs shown (red tracings and numbers). Top: central 
pressure from line in femoral artery, (bottom) peripheral pressure
from line in arm – note differences!  See bad SpO2 trace. 

Rapid 
transport 
of time-
sensitive 
patient
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Case 1
75 y/o F  90.7 kg    D/P for Breathing problem
Primary symptom: fever
Pt denies trouble breathing, HA, nausea, or chest pain 
Previously had chest pain on inspiration
■ A&O found sitting in bed, lethargic and c/o dizziness 

Family states pt was not acting normal;                          
diagnosed with UTI 5 days ago

■ Low grade fever last night;                                                   
spiked to 105°F this afternoon

Case 1 cont.
PMH: HTN, Dt2

Meds: Tamsulosin, nitrofurantoin, metformin, lisinopril, 
Januvia

Chest: Productive cough with unspecified sputum color; 
basilar crackles in LLL

Skin: Hot to touch, moist

Generalized weakness

What are critical pieces of information that should alert you  
to the potential for sepsis in this patient?

Case 1

ETCO2 square waveform
ECG: ST
Glucose 173
O2 given; IV 18 g L-AC  50 mL infused 
Diagnosis?  Infection – Sepsis – Septic shock

How’d they do?

Time BP Pulse RR SpO2 GCS ETCO2 Temp

1909 170/60 (97) 140 40 15 32 40.6

1916 166/60 (95) 138 44 88 15 32 40.6

1924 156/68 (97) 138 36 94 15 32

Case #2

86 (m)

Hx Dt2; prostate cancer 

Fever 103° F

Foley; UTI

On antibiotics X 24 h

Lungs clear

Mottled

Cold legs

#Case 2 cont.

ETCO2 24    
GCS 9

What do you think? 
Infection – sepsis – septic shock

What care does he need?
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So how is this patient doing?
Not good, but not septic – look for something else!

Case #3 GCS 14; T 98° F Surviving sepsis
Lingering, sometimes severe, S&S
■ Amputations d/t tissue death 

caused by ↓ blood flow to limbs
■ Muscle weakness
■ Breathing difficulties d/t lung damage
■ Kidney damage requiring dialysis
■ Chronic fatigue and ↓ physical resilience
■ Cognitive changes and memory loss
■ Panic attacks and depression

Surviving sepsis: Elderly

60% of elderly hospitalized for sepsis had    
↓ cognitive and physical functioning: 
inability to walk, do ADLs + memory loss 

Odds of moderate-severe cognitive 
impairment  3.3 X higher than those of 
same age with alternate diagnoses

Prevention of infection

■ Decrease risk with good hand hygiene

■ Clean/disinfect vehicles & equipment

■ Clean/disinfect all wounds; cover

■ Stay current on vaccinations

■ Only take antibiotics when prescribed, 
complete recommended course even  
if symptoms improve

How can we improve?
↑ Recognition and diagnosis: ETCO2, qSOFA

Improve response to SEPSIS ALERTS

↑ Vascular access success rates 

Infuse appropriate IVF

↑ Appropriate use of norepinephrine

Improve documentation                                               
and reporting

Any good news?
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Just in case you were following social media a 
couple of months ago…

The ball is in your court



SEPSIS and SEPTIC SHOCK 
Time 

sensitive pt 

 
1. IMC special considerations: 

 Rapidly assess patient for risk factors; S&S suggesting INFECTION* and infectious source - IF YES 
 Assess oxygenation: Use central sensor for SpO2 if pt has poor peripheral perfusion (cold hands) 
 Assess ETCO2 readings; low levels (<31) suggest hyperventilation; poor perfusion to lungs; and/or metabolic 

acidosis. Good correlation between ETCO2 and venous lactate levels.  If ETCO2 <31: 
 Assess qSOFA (Quick Sequential [Sepsis-related] Organ Failure Assessment) criteria: 

- AMS (GCS <15); assess for disorientation/agitation and/or GCS 1 or more points below patient’s baseline 
- RR ≥22    SBP ≤100   (note if ≥2 criteria are present) 

 Trend pulse pressures (normal 30-50) and mean arterial pressure (MAP = DBP + 1/3 PP) (normal 70-110) 
q. 5 minutes. These pts can crash rapidly.  
Elderly & those with pre-existing HTN, cannot tolerate hypotension for even a short time. 

 Assess S&S of fluid depletion:  orthostatic VS changes if not hypotensive; poor skin turgor, dry mucosa 
 Vascular access & IVF- See below 
 Assess blood glucose; anticipate hyperglycemia and electrolyte abnormalities 

 

Warm Stage (6-24 hrs): Tachypnea; Hyperdynamic phase with high cardiac output; SBP 25% < normal; fever, 
vasodilation, skin: hot, dry, flushed 
Cold Stage (ominous/late): AMS; T< 96.8 F; skin cold; mottling; HR increases; hypotension profound; RR increased 
 

*Indicators suggesting infection: 
Fever; warm skin New onset fatigue, AMS, HA/neck stiffness Cough, sputum, dyspnea Sore throat, ear ache 
Diarrhea   Dysuria, foul smelling/cloudy urine    Local redness, warmth, swelling, unhealed wounds etc. 

 

If infection, no sepsis: Cardio-respiratory support prn and treat specific conditions per appropriate SOP or OLMC. 
 

SEPSIS:  Suspect infection + ETCO2 < 31 + ≥2 qSOFA criteria:           (SBP 90-100) 

2. Call OLMC with a Sepsis alert per local policy/procedure. 
3. Vascular access important – IVF: to achieve SBP ≥100 mmHg 

 

SEPTIC SHOCK: Above PLUS: SBP <90 (MAP <65) or hypotensive for pt (40 mmHg < baseline); ETCO2 < 25 
(lactate level ≥ 4 mmol/L) suggests poor outcome 

2. Call OLMC with a Sepsis alert per local policy/procedure. 
3. Improve perfusion: IV/IO NS 200 mL boluses in rapid succession (max 30 mL/kg) to SBP ≥90 (MAP ≥65);  

Reassess VS/skin signs/ETCO2 after each bolus; may not respond to fluids. 
4. If hypotension persists after 500 mL IVF: (2nd IV line while IVF continues in 1st) 

Adult: NOREPINEPHRINE 8 mcg/min (2 mL/min IVPB): Target SBP ≥ 90 (MAP ≥ 65). Retake BP q. 2 min until 
desired BP reached, then every 5 min. Do not overshoot BP to high levels. Titrate drip at target BP (2 to 4 mcg/min 
(0.5 mL to 1 mL/min) OR (PUSH BOLUS Dose: 0.03 mg IVP one time with caution and OLMC order) 
Peds: NOREPINEPHRINE 1 mcg/kg/min IVPB; increase in increments of 0.5 mcg/kg/min to a max dose of 2 
mcg/kg/min titrated to SBP > 70 + (2X Age).  Retake BP q. 2 min until desired BP reached, then every 5 min.  

5. Keep fingers on pulse & watch SpO2 pleth on monitor for 5 min to detect PEA. 

Sepsis : Life-threatening organ dysfunction caused by a dysregulated host response to infection 
Septic shock: Subset of sepsis with circulatory and cellular/metabolic failure associated with high mortality 
At risk populations: ≥65 or < 1 yr, or weakened immune systems (cancer, indwelling devices; chronic steroid use; sickle cell disease, 
splenectomy; bedridden or immobile); recent trauma or surgery; breached skin integrity (wounds, burns); IV drug use; females - recent birth, 
miscarriage, abortion; post-organ transplant; chronic disease:  DM, cirrhosis, HIV/AIDS, autoimmune, renal disease 
Results in a systemic cascade of immune/inflammatory responses that cause hypoperfusion. Other concerns: 
Hypercoagulability (petechiae); mottling, ↑ vascular permeability (capillary leak),  volume loss; vasodilation.  
May be sicker than they look – tissue hypoxia and acidosis begins BEFORE ↓ BP 
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