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Cardiac Arrest Circular Algorithm

Cardiac Arrest,
Arrhythmias, and
Their Treatment

Shout for Help/Activate Emergency Response

2 minutes

Start CPR
e Give oxygen
® Attach monitor/defibrillator

Return of Spontaneous
Circulation (ROSC)

Drug Therapy
IV/10 access
Epinephrine every 3-5 minutes

Amiodarone for refractory VF/VT

Post-Cardiac
Arrest Care

Consider Advanced Airway

Quantitative waveform capnography

90-1012 (1 0f 2)

Treat Reversible Causes

Monitor CPR qua®™

ISBN 978-1-61669-013-7  5/11  © 2011 American Heart Association  Printed in the USA

CPR Quality

e Push hard (=2 inches [5 cm]) and

fast (>100/min) and allow complete

chest recoil

Minimize interruptions in

compressions

e Avoid excessive ventilation

Rotate compressor every

2 minutes

If no advanced airway, 30:2

compression-ventilation ratio

Quantitative waveform

capnography

- If PETCO, <10 mm Hg, attempt
to improve CPR quality

Intra-arterial pressure

- If relaxation phase (diastolic)
pressure <20 mm Hg, attempt
to improve CPR quality

Return of Spontaneous
Circulation (ROSC)
e Pulse and blood pressure
e Abrupt sustained increase
in PETCO, (typically 240 mm Hg)
e Spontaneous arterial pressure
waves with intra-arterial
monitoring

Shock Energy

e Biphasic: Manufacturer
recommendation (eg, initial
dose of 120-200 J); if unknown,
use maximum available.
Second and subsequent doses
should be equivalent, and higher
doses may be considered.

e Monophasic: 360 J

Doses/Details for the Cardiac Arrest Algorithms

Drug Therapy

e Epinephrine IV/IO Dose:
1 mg every 3-5 minutes

e Vasopressin IV/IO Dose:
40 units can replace first or
second dose of epinephrine

e Amiodarone IV/IO Dose:
First dose: 300 mg bolus.
Second dose: 150 mg.

Advanced Airway

e Supraglottic advanced airway
or endotracheal intubation

e Waveform capnography to confirm
and monitor ET tube placement

® 8-10 breaths per minute with
continuous chest compressions

Reversible Causes

— Hypovolemia

- Hypoxia

— Hydrogen ion (acidosis)
- Hypo-/hyperkalemia

— Hypothermia

— Tension pneumothorax
— Tamponade, cardiac

- Toxins

— Thrombosis, pulmonary
— Thrombosis, coronary

Cardiac Arrest Algorithm

Shout for Help/Activate Emergency Response

Start CPR

¢ Give oxygen

* Attach monitor/defibrillator

Yes No
2 Rhythm shockable?

VFNT

3{ Shock

CPR 2 min

* |V/IO access

CPR 2 min
¢ Epinephrine every 3-5

capnography

CPR 2 min

* Amiodarone

“—-> Rhythm shockable?

¢ Consider advanced airway,

* Treat reversible causes

10

min

Y

* IV/IO access
e Epinephrine every 3-5 min
e Consider advanced airway,
capnography

Yes
| Rhythm shockable? '—

9
Asystole/PEA I

CPR 2 min

No

Y

CPR 2 min

e Treat reversible causes

12

 |f no signs of return of
spontaneous circulation
(ROSC), go to 10 or 11

e |f ROSC, go to
Post-Cardiac Arrest Care

No

.
Rhythm Yes
shockable? -

Y




Immediate Post-Cardiac Arrest Care Algorithm Bradycardia With a Pulse Algorithm Tachycardia With a Pulse Algorithm

Assess appropriateness for clinical condition.

Return of Spontaneous Circulation (ROSC) I Assess appropriateness for clinical condition. ) g .
Heart rate typically >150/min if tachyarrhythmia.

Heart rate typically <50/min if bradyarrhythmia.
¥

Y

o e G Y
Optimize ventilation and oxygenation Identify and treat underlying cause
8 S i Identify and treat underlying cause
o Malnt'aln oxygen saturaﬂon >94% ¢ Maintain patent airway; assist breathing
¢ Consider advanced airway and * Maintain patent airway; assist breathing as necessary as necessary Doses/Details
Vst capnography Doses/Details > Oxyg_en # hy'poxerr.nc) . . = Charten (f hypowetiic) Synchronized
¢ Do not hyperventilate bl " e Cardiac monitor to identify rhythm; monitor blood ¢ Cardiac monitor to identify rhythm; Cardicversion
entilation/Oxygenation S ! !
Avoid excessive ventilation. BARGRLS B GRTINIrY monitor blood pressure and oximetry Initial recommended doses:
Start at 10-12 breaths/min ;: IV2aLc cejsE . ! : ¢ Narrow regular: 50-100 J
! and titrate to target PETCO, * 12-Lead ECG if available; don’t delay therapy 27 ; ?gcgrgg(;rjegiup:s:sic or
of 35-40 mm Hg. =N 5 :
Treat hypotension When feasible, titrate Fio, Persistent ; 632 o mor}oer;aos(')c )
(SBP <90 mm Hg) to minimum necessary to tachyarrl_wthmla o W;dz ?ﬁggﬁgr-
: causing: 7 3
e IV/IO bolus achieve Spo, 294%. Bt bR ") g Synchronized defibrillation dose
e Vasopressor infusion IV Bolus CESISICH ra_ a.rr ythmia e Hypotension? Yes cardioversion (NOT synchronized)
e Consider treatable 1-2 L normal saline : SELENER * Acutely altereg > Consider sedation Adenosine IV Dose:
causes or lactated Ringer’s. Monitor e Hypotension? mental status? . * If regular narrow First dose: 6 mg rapid IV push;
e 12-Lead ECG If inducing hypothermia, and o Acutely altered mental status? * Signs 0f shock? complex, consider follow with NS flush.
may use 4°C fluid. observe e Signs of shock? 5 :i;_chem:cc rc;t;est adenosine Second dose: 12 mg
‘ iscomfort? ; ‘
Epinephrine IV Infusion: e |schemic chest discomfort? e iciie e ity
17 0.1-0.5 mcg/kg per minute e Acute heart failure? e ilie? E : 2
g (in 70-kg adult: 7-35 mcg L o IV access and Antlarrhythnzlc Infusions
Consider No Follow per minute) 19-lead ECG ;?r itablred Wide-QRS
i 2? : . achycardia
induced commands? P — y Yes - S Procainamide IV Dose:
hypothermia i Doses/Details e Consider ocainamide :
5-10 mcg/kg per minute y s o 20-50 mg/min until
Norepinephrine Atropine Atropine IV Dose: Wide QRS? ) Yes if regular and X arrhythmia suppressed,
Yes B . If atropine ineffective: Firm do;e:l 20.12 second >’ monomorphic zﬁfftﬁﬁgs}f;::ss::is(g;s =
v VY 0.1-0.5 mcg/kg per minute « Transcutaneous pacin 0.5 mg bolus + (Consider i ’
(in 70-kg adult: 7-35 mcg 9 Repeat every s maximum dose 17 mg/kg
STEMI i OR ; SHbRMVImIe given. Maintenance infusion:
Yes per minute) S . 3-5 minutes infusion . e
Coronary OR * Dopamine infusion ; . No : 1-4 mg/min. Avoid if prolonged
reperfusion e . Reversible Causes OR Maximum: 3 mg e Consider expert QT or CHF.
ki s - Hypovolemia * Epinephrine infusion Dopamine consultation Amiodarone IV Dose:
of AMI L Hinoxia PINEP! : ! , e IV Dose:
Hygrogen ion (acidosis) IV Infusion: \ First dose: 150 mg over
= 3y . 2-10 mcg/kg per i 10 minutes. Repeat as
- Hypo-/hyperkalemia l minute ‘ ;yae\l/(;(izlzsbfeand (SN, 50E needed if VT recurs. Follow
— Hypothermia F S by maintenance infusion of
— - Tension pneumothorax ] Epinephrine e Iaiein 1 mg/min for first 6 hours.
e — Tamponade, cardiac Consider: IV Infusion: * Adenosine (if regular) :
Advanced critical care — Toxins ' : 2-10 mcg per ® p-Blocker or calcium o
Thrombosis, pulmonary i nciieslsmonih minute channel blocker 100 mg (1.5 mg/kg)
— Throm * e Transvenous pacin 4 . over 5 minutes. Avoid if
- Thrombosis, coronary ey ity vt cofsultation prolonged QT.




Fibrinolytic Checklist for STEMI*

Fibrinolytic Therapy for STEMI

Acute Coronary Syndromes Algorithm (continued)

e

fmerican | AMERSOIATION
Heart of CRITICAL CARE
Association. NURSES . ‘ ‘ . '
A Step 1 Has patient experienced chest discomfort for Contraindications for fibrinolytic use in STEMI consistent with ACC/AHA
* / * P greater than 15 minutes and less than 12 hours? 2007 Focused Update*
ST elevation or new or ST depression or dynamic Normal or = = =
presumably new LBBB; T-wave inversion; strongly nondiagnostic changes YES I W Absolute Contraindications
strongly suspicious suspicious for ischemia in ST segment — [ | . . :
ACUte Coronary for injury High-risk unstable angina/ orTwave ° Any prior intracranial hemorrhage
Syndromes and Stroke STwievation ML(STEMI) "°"(“5;;§'§¥:',:n°,;‘ M Low-/ntennaciate-risk Does ECG show STEMI or new or * Known structural cerebral vascular lesion (eg, arteriovenous
presumably new LBBB? malformation)
Acute Coronary Syndromes Algorithm Y A4 - \ o | = ¢ Known malignant intracranial neoplasm (primary or metastatic)
e Start adjunctive Troponin elevated of Consider admission § a8 . .
therapies as indicated | | higherisk patiant. to ED chest pain unit * Ischemic stroke within 3 months EXCEPT acute ischemic stroke
* Do not delay Consider early invasive or to appropriate bed S deus e ] within 3 hours
| Symptoms suggestive of ischemia or infarction I reperfusion strategy if: and follow: Are there contraindications to fibrinolysis? o .
* Refractory ischemic * Serial cardiac markers Step 2 . ¢ Suspected aortic dissection
chest discomfort (including troponin) ep If ANY one of the following is checked YES, ) . . . . )
Y S92 S g_lgcdurrent/persistent < | ° 2—?22?;;?%22%:5 fibrinolysis MAY be contraindicated. e Active bleeding or bleeding diathesis (excluding menses)
< ) eviation = o X .
E Timerom )| + Ventricutar * Consider noninvasive , S * Significant closed head trauma or facial trauma within 3 months
EMS assessment and care and hospital preparation o > tachycardia diagnostic test Systolic BP >180 to 200 mm Hg or diastolic BP >100 to oy 3
* Monitor, support ABCs. Be prepared to provide CPR and defibrillation ¢ Hemodynamic 110 mm H OYES ONO " = = -
* Administer aspirin and consider oxygen, nitroglycerin, and morphine if needed <12 hours? instability Right vs left grm systolic BP difference >15 mm H OYES O NO Relative Contraindications
* Obtain 12-lead ECG; if ST elevation: * Signs of heart failure '9 Y mHg ; : . . .
~ Notify receiving hospital with transmission or interpretation; note time of v History of structural central nervous system disease OYES ONO e History of chronic, severe, poorly controlled hypertension
onset and first medical contact <12 hours ianifi i ithi . .
+ Notified hospital should mobilize hospital resources to respond to STEMI Significant %Iosedtﬂead/ facial trauma within the Syes ONo ° Severeuncontrolled hypertension on presentation
e If considering prehospital fibrinolysis, use fibrinolytic checklist v Develops 1 or more: previous 5 montns / (SBP >180 mm Hg or DBP >110 mm Hg)T
e e Clinical high-risk Stroke >3 hours or <3 months OYES ONO
e IR oy P Recent (within 2-4 weeks) major trauma, surgery / * History of prior ischemic stroke >3 months, dementia, or known
* Nitroglycerin changes (including laser eye surgery), GI/GU bleed OYES ONO intracranial pathology not covered in contraindications
-4 . gepa%n (Ugg grthM\gH) i Any history of Intracranial hemonhage PIES g RO * Traumatic or prolonged (>10 minutes) CPR or major surgery
e Consider: -blockers ischemia : : . p raum
Concurrent ED assessment (<10 minutes) | Immediate ED general treatment « Consider: Clopidogrel oS Trononinlalevated Bleeding, clotting problem, or blood thinners OYES ONO 3 K p g
¢ Check vital signs; evaluate oxygen e If O, sat <94%, start oxygen at « Consider: Glycoprotein Pregnant female OYES O NO (< wee S)
saturation 4 L/min, titrate lib/llla inhibitor . P ) g .
+ Establish IV access « Aspirin 160 to 325 mg y . Sesl’gluesr ;m};fglrck?éizf;llsgié‘z%s Z;jvanced cancer, Brves O MG * Recent (within 2 to 4 weeks) internal bleeding
¢ Perform brief, targeted history, (if not given by EMS) Reperfusion goals: - b .
physical exam ¢ Nitroglycerin sublingufal or spray Therapy defined by ¥ Y ) L Noncompre33|ble vascular punctures
i ibrinolyti ist; ine IV if di rt not i i i i . . .
" ket | s T s e U RIS SL R it * For streptokinase/anistreplase: prior exposure (>5 days ago) or
e Obtain initial cardiac marker levels, * Door-to-balloon :d"“t t°,""(°"t't‘:md bed nc:zg'l’\‘;si:e Step 3 If ANY one of the following is checked YES, prior allergic reaction to these agents
initial electrolyte and coagulation studies inflation (PCI) goal czﬁ;su:isiahf s imaging/ar consider transfer to PCI facility.
e Obtain portable chest x-ray (<30 min) of 90 minutes Al physiologic * Pregnancy
» Door-to-needle _anq other therapies as testing?
(fibrinolysis) goal L"‘,i‘gg‘ﬁ‘iibﬂor/ A i Heart rate >100/min AND systolic BP <100 mm Hg OYES ONO « Active peptic ulcer
of 30 minutes %
HMG CoA reductase Pulmonary edema (rales) OYES ONO ; . : .
Y o : No ) ¢ Current use of anticoagulants: the higher the INR, the higher the
inhibitor (statin therapy) Y Signs of shock (cool, clammy) OYES ONO X ) ’
i i Not at high risk: N __ . - .
( S ) c:,diao.oghtgsrli(sk stratify If no evidence Contraindications to fibrinolytic therapy O YEST ONO risk of bleeding
v ooy | Requreacer OYEs ONO
£ testing, can *Contraindications for fibrinolytic use in STEMI are viewed as advisory for clinical decision making and *Viewed as advisory for clinical decision making and may not be all-inclusive or definitive.
discharge with may not be all-inclusive or definitive. These contraindications are consistent with the 2004 ACC/AHA +Could be an absolute contraindication in low-risk patients with myocardial infarction.
follow-up Guidelines for the Management of Patients With ST-Elevation Myocardial Infarction.
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TConsider transport to primary PCl facility as destination hospital.



Suspected Stroke Algorithm:

Goals for Management of Stroke

Stroke Assessment

Use of IV rtPA for Acute Ischemic Stroke:
Inclusion and Exclusion Characteristics

Stroke: Treatment of Hypertension

Identify signs and symptoms of possible stroke I

Activate Emergency Response

Y

The Cincinnati Prehospital Stroke Scale

Facial Droop (have patient show teeth or smile):

Patients Who Could Be Treated With rtPA Within 3 Hours
From Symptom Onset*
Inclusion Criteria

Potential Approaches to Arterial Hypertension in
Acute Ischemic Stroke Patients Who Are Potential Candidates
for Acute Reperfusion Therapy*

Critical EMS assessments and actions . ¢ Diagnosis of ischemic stroke causing measurable neurologic deficit
NINDS « Support ABCs; give oxygen if needed * Normal—both sides of ¢ Onset of symptoms <3 hours before beginning treatment Patient otherwise eligible for acute reperfusion therapy except that blood pressure
TIME . Perform pr.ehospital stroke assessment face move equa”y * Age >1 8 years is >185/110 mm Hg:
GoALs y 55232"?: Qlﬂié’iifféfmm oy e Abnormal—one side of Exclusion Criteria * Labetalol 10-20 mg IV over 1-2 minutes, may repeat x 1, or
o Alert hospital : ¢ Head trauma or prior stroke in previous 3 months » Nicardipine IV 5 mg per hour, titrate up by 2.5 mg per hour every 5-15 minutes,
A:ilzal e Check glucose if possible face does not move : Symptoms suggest subarachnoid hemorrhage maximum 15 mg per hour; when desired blood pressure is reached, lower to
Y as well as the other side Arterial puncture at noncompressible site in previous 7 days 3 mg per hour, or
\ 5 Histary of prsials Intrastanial hemonhago * Other agents (hydralazine, enalaprilat, etc) may be considered wh iat
io I diate general and stabilization L Elgvated blood _pressure_(systolic >1 35 mm Hg or diastolic >110 mm Hg) 9 ) Y e prilat, y when a;?proprla e
min | © Assess ABCs, vital signs « Perform neurologic screening : Evidence of active bleeding on examination If blood pressure is not maintained at or below 185/110 mm Hg, do not administer rtPA.

* Provide oxygen if hypoxemic
* Obtain IV access and perform
laboratory assessments

assessment

* Activate stroke team
* Order emergent CT or MRI of brain
* Obtain 12-lead ECG

Acute bleeding diathesis, including but not limited to
— Platelet count <100 000/mm?
— Heparin received within 48 hours, resulting in aPTT >upper limit of normal

Management of blood pressure during and after rtPA or other acute reperfusion
therapy:

* Check glucose; treat if indicated . .
A::‘J’a' — Left: N . élc%grgelr:cgssee 22?122?1?;%%2 TSM(;Imgl;'/\ldHL?; .77r?1';npc;li/i)15 seconds Monitor blood pressure every 15 minutes for 2 hours from the start of rtPA
eft: Normal. Right: Stroke patient ! : i
] s ; g . " P ® CT demonstrates multilobar infarction (hypodensity >'/s cerebral hemisphere) Therapy, then every'80 minutes far § hours, and then svery hour for 16 haurs.
Immediate neurologic assessment by stroke team or designee with facial droop (right side of face). Falatice Excliislon Cffterts If systolic blood pressure 180-230 mm Hg or diastolic blood pressure
® Review patient history ' Recent experience suggests that under some circumstances—with careful 105-120 mm Hg:
g . 52?53,’,?““2333*.?Qﬂfﬁ."n‘a?.?,ie&‘.’;‘Si‘?okk"fé”cl&"é?"a Arm Drift (patient closes eyes and extends both arms straight out, consideration and weighing of risk to benefit—patients may receive fibrinolytic « Labetalol 10 mg IV followed by continuous IV infusion 2-8 mg per minute, or
25 min el Neumﬁ)gwal Soale) with palms up, for 10 seconds): therapy despite 1 or more relative contraindications. Consider risk to benefit of rtPA « Nicardipine IV 5 mg per hour, titrate up to desired effect by 2.5 mg per hour
ED p P ' administration carefully if any one of these relative contraindications is present: every 5-15 mihutes, maximum 15 ima per hour
Arrival * » Normal—Dboth arms move * Only minor or rapidly improving stroke symptoms (clearing spontaneously) v ! gp
If blood pressure not controlled or diastolic blood pressure >140 mm Hg, consider

45

»

(Does CT scan show hemorrhage? '

No Hemorrhage I Hemorrh

age

]

¥

Probable acute ischemic stroke;

consider fibrinolytic therapy

© Check for fibrinolytic exclusions

* Repeat neurologic exam: are deficits
rapidly improving to normal?

Consult neurologist or neurosurgeon;
consider transfer if not available

the same or both arms do
not move at all (other findings,
such as pronator drift, may
be helpful)

Abnormal—one arm does
not move or one arm drifts
down compared with the

* Seizure at onset with postictal residual neurologic impairments

* Major surgery or serious trauma within previous 14 days

* Recent gastrointestinal or urinary tract hemorrhage (within previous 21 days)
* Recent acute myocardial infarction (within previous 3 months)

Patients Who Could Be Treated With rtPA From 3 to 4.5 Hours

From Symptom Onset!

Inclusion Criteria
* Diagnosis of ischemic stroke causing measurable neurologic deficit
* Onset of symptoms 3 to 4.5 hours before beginning treatment

Exclusion Criteria

sodium nitroprusside.

Approach to Arterial Hypertension in Acute Ischemic Stroke
Patients Who Are Not Potential Candidates for Acute
Reperfusion Therapy*

Consider lowering blood pressure in patients with acute ischemic stroke if systolic
blood pressure >220 mm Hg or diastolic blood pressure >120 mm Hg.

Consider blood pressure reduction as indicated for other concomitant organ

17 other
s 5 M b * Age >80 years system injury: .
AE-D | forﬁbnn inolytic therap Left: Normal. Right: One-sided * Bawars sircks [NIHES »38) * Acute myocardial infarction
fnval K iqht * Taking an oral anticoagulant regardless of INR : ;
60 min motor weakness (rig arm). * Congestive heart failure

@

+ Candidate

Review risks/benefits with patient
and family. If acceptable:

* Give rtPA

No anticoagulants or antiplatelet

* Begin stroke or
hemorrhage pathway

* Admit to stroke unit or
intensive care unit

Abnormal Speech (have the patient say “you can’t teach an old dog
new tricks”):

*® History of both diabetes and prior ischemic stroke

Notes

The checklist includes some US FDA-approved indications and contraindications for administration
of tPA for acute ischemic stroke. Recent AHA/ASA guideline revisions may differ slightly from
FDA criteria. A physician with expertise in acute stroke care may modify this list.

Onset time is either witnessed or last known normal.

* Acute aortic dissection
A reasonable target is to lower blood pressure by 15% to 25% within the first day.

*Adams HP Jr, del Zoppo G, Alberts MJ, Bhatt DL, Brass L, Furlan A, Grubb RL, Higashida RT, Jauch EC,

Stroke treatment for 24 hours * Normal—patient uses correct words with no slurring « In patients without recent use of oral anticoagulants or heparin, treatment with rtPA can be Kidwell C, Lyden PD, Morgenstern LB, Qureshi Al, Rosenwasser RH, Scott PA, Wijdicks EFM. Guidelines
Admissi . . P Akl . ! : N ” B for the early management of adults with ischemic stroke: a guideline from the American Heart Association/

3 hours Y ¢ Abnormal—patient slurs words, uses the wrong words, or is unable :’tI?gfg{g:;y;ladbgltylgga??:gggifn Zi:iz;:s:lts but shenldbeidiscontinued if INR is American Stroke Association Stroke Council, Clinical Cardiology Council, Cardiovascular Radiology and
; Y Y - Intervention Council, and the Atherosclerotic Peripheral Vascular Disease and Quality of Care Outcomes in

Begin post-rtPA stroke pathway
Aggressively monitor:

— BP per protocol

— For neurologic deterioration

to speak

Interpretation: If any 1 of these 3 signs is abnormal, the probability of a
stroke is 72%.

In patients without history of thrombocytopenia, treatment with rtPA can be initiated before
availability of platelet count but should be discontinued if platelet count is <100 000/mm?.
Abbreviations: aPTT, activated partial thromboplastin time; FDA, Food and Drug Administration;
INR, international normalized ratio; NIHSS, National Institutes of Health Stroke Scale; PT,

Research Interdisciplinary Working Groups. Stroke. 2007;38:1655-1711.

tdel Zoppo GJ, Saver JL, Jauch EC, Adams HP Jr; on behalf of the American Heart Association Stroke
Council. Expansion of the time window for treatment of acute ischemic stroke with intravenous tissue

plasminogen activator: a science advisory from the American Heart Association/American Stroke Association.

Emergent admission to stroke unit
Stroke. 2009;40:2945-2948.

or intensive care unit

=

Modified from Kothari RU, Pancioli A, Liu T, Brott T, Broderick J. Cincinnati Prehospital Stroke Scale: reproducibility and prothrombin time; rtPA, recombinant tissue plasminogen activator.

validity. Ann Emerg Med. 1999;33:373-378. With permission from Elsevier.




