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APPENDIX

Adult BLS Healthcare Provider Algorithm

v22 Circulation December 13, 2005

No movement or response

2 v

PHONE 911 or emergency number
Get AED
or send second rescuer (if available) to do this

Definite

Mot Shockable

AHA ACLS PROTOCOLS




APPENDIX

ACL S Pulsaless Arrest

Part 7.2: Management of Cardiac Arrest V-39

PULSELESS ARREST
* BLS Algorithm: Call for help, give CPR
* Give oxygen when available
* Attach monitor/defibrillator when available

2 Y

Shockable Check rhythm "} Mot Shockable
3 Shockable thythm? % |
VENT Asystole/PEA I
Give 1 shock

* Manual biphasic: device specific 10
(typically 120 to 200 J) A

Note: If unknown, use 200 J Resume CPR immediately for 5 cycles

: :,‘anogm;‘:%'gm When IV/I0 available, give vasopressor

4

* Epinephrine 1 mg IV/IO
Resume CPR immediately Repeat every 3 to 5 min
or
x * May give 1 dose of vasopressin 40 U IV/I0 to
5 j s B ayoe n orm replace first or second dose of epinephrine
No
Check rhythm Consider atropine 1 mg IV/IO
Shockable rhythm? ” for asystole or slow PEA rate
Repaat avery 3 ta 5 min (up to 3 doses)
6 Shockable
Continue GPR while defibrillator is charging
Give 1 shock Give 5 cycles
* Manual biphasic: device specific of CPR*
(same as first shock or higher dose)
Note: If unknown, use 200 J 11 4
* AED: device specific
* Monophasic: 360 J Check rhythm O
Resume CPR immediately after the shock Shockable rhythm?
When IV/IO available, give vasopressor during CPR
(before or after the shock) < ’
* Epinephrine 1 mg V10
Repeat every 3 to 5 min O
or
* May give 1 dose of vasopressin 40 U IV/IO to 12
raplace first or second dose of epinephrine 13 I
* | asystole, go to Box 10 Not
d * I electrical activity, check Shockable | Shockable Goto
y ' Qive 8 oycies of GO pulse. If no pulse, go to - > Boxd O
- Box 10
Check rhythm No * I pulse present, begin
Shockable rhythm? | postresuscitation care
i Shockable D_
i During CPR
Continue CPR while defibrillator s charging * Push hard and fast (100/min) * Rotate compressors every
?i:ﬂaa; ;lmc:m s o » Ensure full chest recoll 2 minutes with thythm checks U)
r 0: GEVICE Apeo * Search for and treal possibl
(sama as first shock or higher dose) ¢ Minimize Intermuptions in chest contrimeng Al I
Note: If unknown, use 200 J Opmpressions - Hypovolemia
* AED:; davice specific * One cycle of CPR; 30 compressions - Hypoxia
* Monaphasic: 360 J then 2 breaths; § cycles =2 min - Hydrogen Ion (acidosis)
Resume CPR immediately after the shock » Avold hyparventiation - -a;hyparkalamin
: 5 B I
YR S Ay o S s s ETS <C
amiodarone (300 mg V/10 once, then = Toxins
consider additional 150 mg IV/IO once) or * Aftor an advanced airway |s placed,  ~ Jamponade, cardiac
fidocaine (1 0 1.5 mg/kg first dose, then 0.5 1o rescuiers no longer deliver "cycles” = Jension pneumothorax <
0.75 mg/kg M0, maximum 3 doses or 3 mg/kg) of CPA. Give continous chest com-  ~ “J"'“b“"’ {ooronary or
Consider magnesium, loading dose preassions wilthoul pauses for breaths. 'll? monary)
1102g VO for torsudasde poinles Give 8 to 10 breaths/minute, Check =1oura I
After 5 cycles of CPR,* got to Box 5 above rhythm every 2 minutes
e — <

ACLS Pulseless Arrest Algorithm.



APPENDIX

ACL S Bradycardia Algorithm

1V-68 Circulation December 13, 2005

BRADYCARDIA
Heart rate <60 bpm and
inadequate for clinical condition

- Y
* Maintain patent airway; assist breathing as needed
* Give oxygen

* Monitor ECG (identify rhythm), blood pressure, oximetry
* Establish IV access

Y

3
Signs or symptoms of poor perfusion caused by the bradycardia?
(eg, acute altered mental status, ongoing chest pain, hypotension or other signs of shock)

4A Adequate Poor 4

‘ Perf rf
Observe/Monitor < - P » * Prepare for transcutaneous pacing;
use without delay for high-degree block

(type Il second-degree block or
third-degree AV block)

* Consider atropine 0.5 mg IV while
awaiting pacer. May repeat fo a
total dose of 3 mg. If ineffective,
begin pacing

r

* Consider epinephrine (2 to 10 pg/min)
Reminders or dopamine (2 to 10 pg/kg per minute)

* If pulseless arrest develops, go to Pulseless Arrest Algorithm infusion while awaiting pacer or if
* Search for and treat possible contributing factors: pacing ineffective

- Hypovolemia - Toxins

= Hypoxia - Tamponade, cardlac 5 I

= Hydrogen fon (acidosis) - Tansion pneumothorax »

- Hypo-/hyperkalemia = Thrombosis (coronary or pulmanary) * Prepare for transvenous pacing

- Hypoglycemia - Trauma (hypovolemia, increased ICP) * Treat contributing causes

- Hypothermia * Consider expert consultation

Figure 1. Bradycardia Algorithm,

AHA ACLS PROTOCOLS




APPENDIX

ACL S Tachycardia Algorithm

Iv-70 Circulation December 13, 2005

TACHYCARDIA
With Pulses

2 !

+ Assess and support ABCs as needed

+ Give oxygen

+ Monitor ECG (identify rhythm), blood pressure, oximetry
« |dentify and treal reversible causes

4
5 3 Symptoms Persist Perform immediate
Y . synchronized cardioversion
+ Establish IV access Is patient stable? + Establish IV access and give
+ Obtain 12-lead ECG Stable Unstable signs include altered Unstable sedation if patient
(when available) mental status, ongoing chest pain, » s conscious; do not delay
or rhythm strip hypotension or other signs of shock cardioversion
Is QRS nammow (<0.12 sec)? Note: rate-related symptoms + Consider expert consultation
uncommon if heart rate <150/min « If pulseless arrest develops,
see Pulseless Arest Algorithm

Wide (20.12 sec)

6 Narrow )
NARROW QRS*:
[ hmﬁlﬂm ]
Regular I Irregular
7 ¥ 1
« Attemp! vagal maneuvers Irregular Narrow-Complex Regular Irregular
+ Give adenosine 6 mg rapid Tachycardin 13 { 14 .} U)
IV push. If no conversion, Probable atrial fibrillation or
give 12 mg rapid IV push; sossible ateial flutter or MAT If ventricular If atrial fibrillation with I
may repeat 12 mg dose once atrial tachycare tachycardia or aberrancy
+ Consider exp ) uncertain rhythm + Sea liregular Narrow O
+ Control rate (eg, diltiazem, * Amiodarone ( 2x Tachycardia
B-blockers; use [)-blockars with 150 mg IV aver 10 min (Box 11) ( )
caution in pulmonary disease Re p«w 15
or CHF) If pre-excited atria
fibrillation (AF + WPW) O
. rt consultation
synchronized advisad
Does Not Convert cardioversion « Avoid AV nodal H
blockir g agents (eq
9 l 10 1' It SVT with aberrancy adenosine, digoxin, O
If rhythm converts, If rhythm does NOT convert, H(Elve acenoting A tiazom, verapannii)
probable reentry SVT possible atrial flutter, Yo ofana) il m
(reentry supraventricular ectopic atrial tachycardia, Mics (eg r"lmlDElnFDHE'
tachycardia): or junctional tachycardia: 150 mg IV over 10 min
+ Obsarve lor recurrance + Control rate (eqg, diltiazem, I recurrent pnlvmnl &
« Treat recurrence with P-blockers: use [i-blockers wit l'.JhIC VT, ¢ : 2
adenosine or longer- caution in pulmonary dis r"""'"""”“"r"'
acting AV nodal blocking or CHF) If torsades de pointes, m
agents (eg, diltiazem, + Treat underlying cause & magnesium
p-blockers) + Consider expert cor pad with 1-2 g over I
5-60 min, then infusion) O
During Evaluation Treat contributing factors: <
. =
*Note: If patient becomes mm *mlsnﬂa -;mada. Carriae
unstable, go to Box 4. when possible - Hydrogen ion (acidosis) —'I' preurnmimmx
+ Consider expert = Hypo-hyp bosis ( y or
consutaion ~ Hypodlycemia  pulmonary) <
* Prepare for - Hypothermia ~ Trauma (hypovolemia)
s .

Figure 2. ACLS Tachycardia Algorithm.
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1V-90

ACLSA.C.S. Algorithm

December 13, 2005

Circulation

2

1
Chest discomfort suggestive
of ischemia

!}

* Administer

mmaﬂmmwm
* Monitor, support ABCs. Be prepared to provide CPR and defibrillation

receiving hospital with transmission or interpretation

- Bagmﬁbmﬂyticmﬂsltﬁgmei')
= Notified hospital should mobilize hospital resources to respond to STEMI

in, and morphine if needed
. lravaulable obtaln 12-lead ECG; if ST-elevation:

-
= Establish IV access

* Obtain/review 12-lead ECG
L

.

{<10 min)
Check vital signs; evaluate oxygen saturation

Perform brief, targeted history, physical exam

diate ED

Review/t

* Obtain portable chest x-ray

fibrinolytic
check contraindications (Table 1)

« Obtain initial cardiac marker levels,
initial electrolyte and coagulation studies

(Figure 2);

(<30 min)

= Start oxygen at 4 L/min; maintain 0, sat >80%
= Aspirin 160 to 325 mg (if not given by EMS)

= Nitroglycerin sublingual, spray, or IV

= Morphine IV if pain not relieved by nitroglycerin

4 y
(n-mnﬁmz-ludeco)

Y

strongly suspicious for injury
ST-Elevation MI [STEMI)

ST depression or dynamic
T- inversion; aly
suspicious for ischemia
High-Risk Unstable Angina/
Non-ST-Elevation MI {UA/NSTEMI)

10 '

Reperfusion strategy:
Therapy defined by patient and center
criteria (Table 2)
= Be aware of reperfusion goals:
- Door-to-balloon inflation (PCI)
goal of 90 min
- Door-to-needile (fibrinolysis)
goal of 30 min
. G Il
- ACE inhibitors/angiotensin
receptor blocker (ARB) within
24 hours of symptom onset
= HMG CoA reductase inhibitor
(statin therapy)

and:

Start adjunctive treatments as Start adjunctive treatments as
indicated (see text for contraindications) indicated (see text for contraindications)
Do not delay reperfusion = Nitroglycerin
= p-Adrenergic receptor blockers = f(-Adrenergic receptor blockers
* Clopidogrel = Clopidogrel
= Heparin (UFH or LMWH) * Heparin (UFH or LMWH)
* Glycop Hib/llla
7 \ 11 v
Time from onset of >12 hours Admit to monitored bed
symptoms <12 hours? Assess risk status (Tables 3, 4)
<12 hours 12 Y
8 High-risk patient (Tables 3, 4 for
y risk stratification):
Refractory ischemic chest pain

= Recurrent/persistent ST deviation

= Ventricular tachycardia

= Hemodynamic instability

= Signs of pump failure

« Early invasive strategy, including
catheterization and revascularization
for shock within 48 hours of an AMI

Continue ASA, heparin, and other

as indicated.

* ACE inhibitor/ARB

* HMG CoA reductase inhibitor
(statin therapy)

Not at high risk: cardiology to risk-stratify

AHA ACLS PROTOCOLS

Figure 1. Acute Coronary Syndromes Algorithm.

Yes

Yes

..~, ]

Normal or nondiagnostic changes
in ST segment or T wave
Intermediate/Low-Risk UA

14 \
=
p

high or
ate risk criteria (Tables 3, 4)
OR
troponin-positive?

415 3 No

Consider admission to

ED chest pain unit or to

monitored bed in ED

Follow:

= Serial cardiac markers
(including troponin)

* Repeat ECG/continuous
ST segment monitoring

= Consider stress test

16 \

Develops high or intermedi-
ate risk criteria (Tables 3, 4)
OR

troponin-positive?

17 No

Y
if no evidence of ischemia

or infarction, can discharge
with follow-up
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APPENDIX

Iv-112 Circulation December 13, 2005
1
{ Identify signs of possible stroke l
2 v
Critical EMS assessments and actions
» Support ABCs; give oxygen if needed
« Perform prehospital stroke assessment (Tables 1 and 2)
« Establish time when patient last known normal (Note:
therapies may be available beyond 3 hours from onset)
NINDS - Transport; consider triage to a center with a stroke unit
TIME if appropriate; consider bringing a witness, family
GOALS member, or caregiver
= Alert hospital
+ Check glucose if possible
ED
Arrival 3
N Immediate general assessment and stabilization
n!l?n - Assess ABCs, vital signs
« Provide oxygen if hypoxemic
+ Obtain IV access and blood samples
= Check glucose; treat if indicated
* Perform neurologic screening assessment
» Activate stroke team
» Order emergent CT scan of brain
- Obtain 12-lead ECG
ED
m Arrival
4 v
I Immediate neurologic assessment by stroke team or designee
* Review patient history
O 25 + Establish symptom onset
min « Perform neurologic examination (NIH Stroke Scale or Canadian Neurologic Scale)
O ED
Arrival 8 A 4
O 45 @ ( Does CT scan show any hemorrhage? )
H A
O No Hemorrhage Hemorrhage
o | 7 }
m Probable acute ischemic stroke; consider fibrinolytic therapy Consult neurologist or neurosurgeon;
+ Check for fibrinolytic exclusions (Table 3) consider transfer if not available
D_ + Repeat neurologic exam: are deficits rapidly improving to normal?
7p) e ;
Patient remains candidate for ) Mot @ Candidate |
I en fibrinolytic therapy? J ) { Administer aspirin
Arrival
‘ ’ 60 min 10 * Candidate 11 ¥ v
Review risks/benefits with patient and family: = Begin stroke pathway
< If acceptable — + Admit to stroke unit if available
- Give tPA « Monitor BP; treat if indicated (Table 4)
- No anticoagulants or antiplatelet treatment for * Monitor neurologic status; emergent CT
24 hours if deterioration
= Monitor blood glucose; treat if needed
« Initiate supportive therapy, treat
I comorbidities
< Goals for Management of Patients With Suspected Stroke Algorithm.
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ACLSLAPSS Stroke Assessment tool

IV-114  Circulation December 13, 2005

TABLE 2. Los Angeles Prehospital Stroke Screen (LAPSS)

For evaluation of acute, noncomatose, nontraumatic neurologic complaint. If items 1 through 6 are all checked “Yes" (or “Unknown”), provide
prearrival notification to hospital of potential stroke patient. If any item is checked “No,” return to appropriate treatment protocol.
Interpretation: 93% of patients with stroke will have a positive LAPSS score (sensitivity=33%), and 97% of those with a positive LAPSS score
will have a stroke (specificity=37%). Note that the patient may still be experiencing a stroke if LAPSS criteria are not met.

Criteria Yes Unknown No
1. Age >45 years O O O
2. History of seizures or epilepsy absent O [ |
3. Symptom duration <24 hours 0O fa] =
4, At baseline, patient is not wheelchair bound or bedridden O O a
5. Blood glucose between 60 and 400 O O 0
6. Obvious asymmetry (right vs left) in any of the following 3 exam categories 0 | O
(must be unilateral):
Equal R Weak L Weak
Facial smile/grimace 0 [ Droop [J Droop
Grip O [] Weak grip [] Weak grip
[ No grip [ No grip
Arm strength O [J Drifts down [ Drifts down
[ Falls rapidly [ Falls rapidly

One-sided motor weakness (right arm).

AHA ACLS PROTOCOLS




APPENDIX

ACL S Fibrolytic Checklist For Strokes

IV-116  Circulation December 13, 2005

TABLE 3.  Fibrinolytic Checklist

Use of tPA in Patients With Acute Ischemic Stroke

All boxes must be checked before tPA can be given.

Note: The following checklist includes FDA-approved indications and contraindications for tPA administration for acute ischemic stroke. A physician with
expertise in acute stroke care may modify this list

Inclusion Criteria (all Yes boxes in this section must be checked):

Yes

(] Age 18 years or older?

[ Clinical diagnosis of ischemic stroke with a measurable neurologic deficit?

[ Time of symptom onset (when patient was last seen normal) well established as <180 minutes (3 hours) before treatment would begin?

Exclusion Criteria (all No boxes in “Contraindications” section must be checked):
Contraindications:

No

[ Evidence of intracranial hemorrhage on pretreatment noncontrast head CT?

(7] Clinical presentation suggestive of subarachnoid hemorrhage even with normal CT?

[ CT shows multilobar infarction (hypodensity greater than one third cerebral hemisphere)?
[] History of intracranial hemorrhage?

[ Uncontrolled hypertension: At the time treatment should begin, systolic pressure remains >185 mm Hg or diastolic pressure remains 110 mm Hg despite
repeated measurements?

[] Known arteriovenous malformation, neoplasm, or aneurysm?
[] Witnessed seizure at stroke onset?
[] Active internal bleeding or acute trauma (fracture)?
[] Acute bleeding diathesis, including but not limited to
—Platelet count <100 000/mm®?
—Heparin received within 48 hours, resulting in an activated partial thromboplastin time (aPTT) that is greater than upper limit of normal for laboratory?

—Current use of anticoagulant (eg, warfarin sodium) that has produced an elevated international normalized ratio (INR) >1.7 or prothrombin time (PT) =15
seconds?*

[] Within 3 months of intracranial or intraspinal surgery, serious head trauma, or previous stroke?
[] Arterial puncture at a noncompressible site within past 7 days?

Relative Contraindications/Precautions:

Recent experience suggests that under some circumstances—uwith careful consideration and weighing of risk-to-benefit ratio—patients may receive fibrinolytic
therapy despite one or more relative contraindications. Consider the pros and cons of tPA administration carefully if any of these relative contraindications is
present:

 Only minor or rapidly improving stroke symptoms (clearing spontaneously)
© Within 14 days of major surgery or Serious trauma
® Recent gastrointestinal or urinary tract hemorrhage (within previous 21 days)
@ Recent acute myocardial infarction (within previous 3 months)
* Postmyocardial infarction pericarditis
® Abnormal blood glucose level (<50 or >400 mg/dL [<2.8 or >22.2 mmoliL])
*In patients without recent use of oral anticoagulants or heparin, treatment with tPA can be initiated before availability of coagulation study results but should be

AHA ACLS PROTOCOLS

discontinued if the INR is =1.7 or the partial thromboplastin time is elevated by local laboratory standards.



