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On the scene

ÅCincinnati Prehospital Stroke Scale (CPSS)

ÅLos Angeles Prehospital Stroke Scale (LAPSS)

ÅMelbourne Ambulance Stroke Screen (MASS)



Cincinnati 
Prehospital  
Stroke Scale

Kothari RU, PancioliA, Liu T, Brott¢Σ .ǊƻŘŜǊƛŎƪ WΦ ά/ƛƴŎƛƴƴŀǘƛ tǊŜƘƻǎǇƛǘŀƭ 
{ǘǊƻƪŜ {ŎŀƭŜΥ ǊŜǇǊƻŘǳŎƛōƛƭƛǘȅ ŀƴŘ ǾŀƭƛŘƛǘȅΦέ !ƴƴ EmergMed 1999 
Apr;33(4):373-8

sensitivity of 66% 
specificity of 87%



Los Angeles Prehospital Stroke Scale

Criteria

Overage 45
No history of seizures
Symptoms<24 hours
tŀǘƛŜƴǘΩǎ ōŀǎŜƭƛƴŜ ŦǳƴŎǘƛƻƴ ƛǎ ƴƻǘ ōŜŘǊƛŘŘŜƴ 
or confined to a wheelchair
Blood glucose 60-400

Examination for asymmetry

Facial droop
Grip strength
Arm strength(bydownward drift)
Examination finding unilateral?

Yes or Unknown

Positive

Stroke

Kidwell CS, StarkmanS, Eckstein M, Weems K, Saver JL. ñIdentifying stroke in the field. Prospective 

validation of the Los Angeles prehospital stroke screen (LAPSS).òStroke 2000 Jan;31(1):71-6

sensitivity of 91% 
specificity of 97%



Melbourne Ambulance Stroke Screen (MASS): 
Clinical history

ÅAge>45 years

ÅNo History of convulsions or epilepsy

ÅPatient not in bed ridden or in wheelchair

ÅGlycemiabetween 50 ς400 mg/dL



Melbourne Ambulance Stroke Screen (MASS): 
Physical exam

ÅFacial droop

ÅStrength in arms

ÅHandshake

ÅSpeech



Melbourne Ambulance Stroke Screen (MASS)

ÅClinical history elements

ÅPhysical examination elements

All Clinical history
& Any Physical exam 



ÅBrandler ES, Sharma M, Sinert RH, Levine SR.Neurology. 2014 Jun 17;82(24):2241-9



Medical History

ÅMimics of stroke

ÅRecent trauma

ÅUse of warfarin, clopidogrelor aspirin

ÅInclusion and exclusion criteria for tPA



Mimics of Stroke

ÅHypoglycemia

ÅPostictal (Todd) 
paralysis

ÅBell palsy

ÅComplex migraine

ÅConversion disorders

ÅEncephalopathy

ÅLabyrinthitis

ÅMeniere disease



Prehospital treatment of stroke

Airway

ωMaintain 
airway

Breathing

ωGive O2  
SpO2<94%

Circulation

ωIV avoid Dextrose

ωMonitor ECG

ωBlood for Lab



2015 Recommendations

ÅEMS systems should have protocolsthat address triaging the 
patient when possible directly to a stroke center.(Class I, LOE 
B) 

ÅBoth out-of-hospital and in-hospital medical personnel 
should administer supplementary oxygen to hypoxemic (ie, 
oxygen saturation <94%) stroke patients (Class 1, LOE C) or 
those with unknown oxygen saturation.

ÅUnless the patient is hypotensive (systolic blood pressure 
<90 mm Hg), prehospital intervention for blood pressure is 
not recommended.(Class III, LOE C)



Treatment options and the 
importance of time 

Protocols

ω3 ς4.5 
hourstPA

ω8 hoursMechanical 
clot 

extraction











Time interval goals for fibrinolytic therapy

ÅArrival at the ED via EMS as soon as safely possible

ÅAssessment by stroke team or emergency physician within 
10 minutes

ÅCompletion of CT scan within 25 minutes

ÅCT scan interpretation within 25 minutes

ÅAdministration of fibrinolytic (tPA) within 60 minutes of 
arrival to ED and within 3 hours of symptom onset

Adapted from: American Heart Association. Advanced Cardiovascular Life Support Provider Manual, 2006, 
pp.103ς17. American Heart Association. Part 9: Adult stroke. Circulation 2005;112 (22): IV-111ςIV-120. 

Reproduced with permission of Wolters Kluwer Health.



Role of the EMS system 
in promoting early patient arrival 

Stroke patients EMS

*Percentage eligible for tPA
4.3% Ą 28.6%

**Time from symptom onset to ED arrival 
150 minutes Ą 90 minutes 







Role of emergency medical dispatch 

emergency 
medical call 

taker 

Dispatcher 
questions 

Identification 
of ACS



Prehospital management

clinical 
exam

med

Cardiac 
monitoring

12 Lead 
ECG



The PQRST method 

ωprovoked the pain P

ωquality of the painQ

ωradiation of the pain R

ωseverity of the pain S

ωtemporal aspects of the pain T



Prehospital ECG

ÅPerforming a prehospital ECG on a patient exhibiting signs
and symptoms of ACS is a Class I AHA/ACC recommendation 

ECG Paramedic

Wireless 

to EP
ECG 

machine



2015 RecommendationsτECG interpretation

ÅBecause of high false-negative rates, we recommend that 
computer-assisted ECG interpretation not be used as a sole 
means to diagnose STEMI (Class III: Harm, LOE B-NR).

ÅWe recommend that computer-assisted ECG interpretation 
may be used in conjunction with physician or trained 
provider interpretation to recognize STEMI (Class IIb, LOE C-
LD). 



The most common prehospital causes of ST-
segmentelevation 

ST-segment elevation acute MI

Early repolarization

Left bundle branch block

Acute pericarditis



Medications 

Oxygen Aspirin

NTG Morphine



Oxygen

ÅDyspneic

ÅSpO2 <94%, 

Åsigns of heart 
failure or shock 



2015 RecommendationsτOxygen

ÅThe usefulness of supplementary oxygen therapy has not been 
established in normoxicpatients. In the prehospital, ED, and hospital 
settings, the withholding of supplementary oxygen therapy in 
normoxicpatients with suspected or confrmedacute coronary 
syndrome may be considered (Class IIb, LOE C-LD). 



Aspirin

Ågiven as soon as possible

ÅDose: 160 - 325 mg 

Å4 x 81 mg baby aspirin

ÅRectal preparations (300 mg)

Åcontraindications 
Åaspirin allergy 
Åhistory of active GI

bleeding 



Nitroglycerin
Årelieve chest pain due to angina 
ÅҨmyocardial oxygen demand
Åҧcollateral blood flow to ischemic 

areas of the heart

Ånot effective at  Ҩ STEMI mortality.

Å0.4 mg sublingual tablets , oral spray 

Å3 doses (interval 5 minutes)



ÅAHA/ACC recommendations for self administered patient 
use of nitroglycerin is for them to call EMS

Åif chest pain is not improved 5 minutes after only a single 
dose of nitroglycerin to avoid a 15ς20 - minute delay before 
activating the EMS system among STEMI patients



Nitroglycerin

ÅAvoid phosphodiesterase inhibitors 
Åsildenafil or vardenafil 24 hours
Åtadalafil 48 hours

ÅRV infarction 
ÅIf SBP <100 mmHg or HR <60 bpm Ą ECG 12 leads

ÅSBP <90 mmHg or HR <50 or >100 bpm.



Morphine sulfate

Fail Nitroglycerin

ÅDose : 2ς4 mg IV 
Å¬2ς8 mg IV repeated at 5ς15-minute

non-STEMI  : ¬higher mortality



Beta-blockers

ÅIV

Åhypertensive or have ongoing ischemia with no contraindications to 
their use 

ÅOn balance, the guidelines suggest that the need for prehospital 
administration of beta-blockers to patients
with STEMI is limited 



Prehospital Fibrinolysis

AHA 2015 (Class IIa,LOEB-R): Transport time > 30 mins.

Shortening
ωInitiation of Treatment 58 minutes.

Decreased
ωAll cause Mortality









2015 RecommendationsτADP inhibition

ÅIn patients with suspected STEMI intending to 
undergo PPCI, initiation of ADP inhibition may be 
reasonable in either the prehospital or in-hospital 
setting (Class IIb, LOE C-LD). 



2015 RecommendationsτHeparin

ÅWe recommend that EMS systems that do not currently 
administer heparin to suspected STEMI patients do not add 
this treatment, whereas those that do administer it may 
continue their current practice (Class IIb,LOEB-NR).

ÅIn suspected STEMI patients for whom there is a planned 
PPCI reperfusion strategy, administration of unfractionated 
heparin (UFH) can occur either in the prehospital or in-
hospital setting (Class IIb, LOE B-NR).



2015 RecommendationsτUFH

ÅIt may be reasonable to consider the prehospital 
administration of UFH in STEMI patients or the prehospital 
administration of bivalirudin in STEMI patients who are at 
increased risk of bleeding (Class IIb, LOE B-R).

ÅIn systems in which UFH is currently administered in the 
prehospital setting for patients with suspected STEMI who 
are being transferred for PPCI, it is reasonable to consider 
prehospital administration of enoxaparin as an alternative to 
UFH (Class IIa, LOE B-R). 



2015 RecommendationsτFibrinolysis

ÅWhere prehospital fibrinolysis is available as part of a STEMI 
system of care, and in-hospital fibrinolysis is the alternative 
treatment strategy, it is reasonable to administer prehospital 
fibrinolysis when transport times are more than 30 minutes 
(Class IIa, LOE B-R). 

ÅWhere prehospital fibrinolysis is available as part of the 
STEMI system of care and direct transport to a PCI center is 
available, prehospital triage and transport directly to a PCI 
center may be preferred because of the small relative 
decrease in the incidence of intracranial hemorrhage 
without evidence of mortality benefit to either therapy 
(Class IIb, LOE B-R). 



Prehospital notification and Field cardiac
catheterization laboratory activation 

ÅShortening door-to-balloon time 

30 mins

ωMcNamara RL, Wang Y, Herrin J, et al. 

ωJ Am Coll Cardiol2006;47:2180ς6.

60 mins

ωBrown JP, Mahmud E, DunfordJV, Ben-Yehuda O. 

ωAm J Cardiol2008;101:158ς61.

15 mins

ωBradley EH, Herrin J, Wang Y, et al. 

ωN EnglJ Med2006;355:2308ς20.



Life threatening chest pain

Pulmonary 
embolism

Tension 
pneumothorax

Thoracic aortic 
dissection 

Pericardial 
tamponade

Acute 
Coronary 
Syndrome





Time is Mortality

EARLY RECOGNITION AND 
TREATMENT



Å Studneket al ,Am J EmergMed. 2012;30(1):51ð56.

Å Roger A  et al, AcadEmergMed. 2011;18(9):934ð940.

ωTime to first antibiotics

ωTime from triage to EGDT initiation



The 
Robson 
screening 
tool

ÅRobson et al, EmergMed J 2009;26:535ς9 



ÅRobson et al, Emerg Med J 2009;26:535ς9 

The Robson screening tool



BAS 90-30-90 

Åsystolic blood pressure <90 mmHg

Årespiratory rate > 30 breaths/min

Åoxygen saturation <90% 

Ljungströ m L. A challenge to doctors of infectious disease: make the management of patients with acute 
severe bacterial infection as good as the management of acute coronary syndromes; 2005. Available at: 
http://www.mediahuset.se/Infektionslakaren/il405/en_utmaning.htm 



Prehospital Early Sepsis Detection (PRESEP) score

/ǳǘƻŦŦ җ п

Bayer O, AcadEmergMed. 2015 Jul;22(7):868-71

Parameter Score

temperature > 38°C 4

temperature < 36°C 1

HR > 90 beats/min 2

RR > 22 breaths/min 1

SaO2 < 92% 2

SBP < 90 mm Hg 2

Sepsis: sensitivity 85%, specificity 86%



Å.ŀȅŜǊ h Σ!/!59aL/ 9a9wD9b/¸ a95L/Lb9 ω Wǳƭȅ нлмрΣ ±ƻƭΦ ннΣ bƻΦ т



Sepsis Alert Protocol

ÅC.L. Hunter et al. / American Journal of Emergency Medicine 34 (2016) 813ς819

Sepsis Alert will be instituted for patients meeting 
the following 3 criteria:
1. Suspected infection
2. Two or more of the following:

- Temperature> 38° C OR < 36° C
- Respiratory Rate > 20 breaths/min
- Heart Rate > 90 beats/min

3. ETCO2 ¢25 mmHg 

Sepsis: sensitivity 69%specificity67% 
Severe Sepsis: sensitivity 90% specificity 58% 



Prehospital 
Severe Sepsis 
Screening Tool









GCEMS Sepsis assessment tool 



GCEMS Sepsis assessment tool 









Meta-analysis was not performed
high-quality studies are lacking

Prehospital management and identification of sepsis
by emergency medical services: a systematic review 

Lane D, et al. Emerg Med J 2016;33:408ς413

Evidence is current lacking

Impact of Prehospital Care on Outcomes in Sepsis
: A Systematic Review Smyth et al.  

West J EmergMed. 2016;17(4)427-437.




