CAPITULO XX
ALGORITMOS PARA EL MANEJO DE LAS
PRINCIPALES CONDICIONES DE EMERGENCIA

_Universal Algorithm for Aduit : Figure 1
Emergency Cardiac Care . -7
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Ventricular Fibrillation/Pulseless Ventricular
Tachycardia (VF/VT) Algorithm

+ ABCs

« Perform CPR until defibrillator attacheds
* VFINT present on defibriliator

¥

(200 J, 200-300 J, 360 J)

Defibrillate up to 3 times if needed for persistent VF/VT

Rhythm after the first 3 shocks?®

L ¥

v

Persistent or recurrent VF/VT l

! Return of spontaneous circulatiow

Asystole
Goto Fig4

i Goto Fig 3

I appropriate for

v blood pressure,
Epinephrine 1 mg heart rate, and
IV push,cd repeat rhythm

\ \
: P — Ciassl:  defintaly heipful \
= Continue CPR * Assess Vn.al Slans Ciass la: acoep!a’ybh, probably heipful
e Intubate at once » Support airway Ciazs lIb: acceptabls, possibly helpful
» {btain 1V access + Support breathing Class lii: noi indicated, may be hamful
» Provide medications

a. Pracerdial thump Is a Class Iib action in witnessed amrsst. no puise,
and no defidrillator immediately availabte.

b. Hypothermic cardiac amest is treated ditferently after this point. See
nhypothermmia algorithm.

c. The recommended dose of epinaphrinels 1 mg IV push every 3-5
rmin. |f this approach 1aiis, several Class llb dosing regimens can be

every 3-5 min

!

Defibrillate 360 J
within 30-60 s*

Y

l ¢ Administer medications of
fit (Class Hla) in

_vpmArT

Defibriliate 360 J, 30-60 s after each
dose of medicatione
Pattern should be drug-shock, drug-shock
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« Intermediate: sp(nophrvna 2-5 mg IV push, every 3-5 min
* Escalating: epis rine 1 mg-3 mg-5 mg IV push, 3 min apart
« High: epinephrine 0.1 mg/kg IV push, every 3-5 min

Figure 2

d. Sodfum bicarbonete 1 mEg/kg is Class | if patient has known
pveﬂvming hynerkalemia,

e. Muttiple shocks are here (Class I), especially
when medications are delaysd

Medication sequence:

« Lidocaine 1.0-1 5 mg/kg IV push. Consider repeat in 3-5 min to
maximum dose of 3 (g. A single dose of 1.5 mg/kg In cardiac
arrest is acceptal

* Bretyfilum 5 mg/kg v push. Repeat in 5 min at 10 mg/kg.

* Msgnssium sulfate 1-2 g IV in lorsades ds pointes or suspecied
hyporagnesemic state of refractory VF.

* Procsinamide 30 mg/min in refraciory VF (maximum total
17 mgixg),

Sodlum bicarbonate 1 mEg/kg IV:

Ciass lia

« il known preexisting bicarbonate-responsive acidosls

* If overdosa with ticyctic antidepressants

+ To aikaiinize the urine In drug overdoses

Class Itb

+ if intubated and continued long arrest interval

e

Class Ilf
= Hypoxic lactic acidosis

« Upon retum of spontanecus circulation after long arrest lmervej
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Automated Extemal Defibrillation (AED) Treatme Algorithm rigureéA

Emergeney cardiac care pending arrival of ACLS personnex

« ABCs if no pulse®
¢ Perform CPR until defibrillator attached*
¢ Press “analyze”

Defibrillate up to 3 times if n?ded for persistent
{200 J, 200-300 J, 360 J)*=

Check puise*

Pulse present

VFNT

No puise

\

i Retumn of spontaneous circulation

Y

Assess vital signs
Suppon airway
Support breathing
Provide medications
appropriate for
blnod pressure,
heart rate, and
rhythm

¥

CPR for 1 min
chgene |

T i
Check pulse, if absent

* Press “analyze”
* Defipriliate up to 360 J
* Repeat 3 times

CPR for 1 min

*Health professionals with  duty to respond to a parson in cardiac arrest should have a gefibrillator
available immadiatety o within 1-2 min.

2. The singie rescuar with an AED shouid verify unresponsiveness, open the airway (A), give two
respirations (B), and check the pulse (C). If a lull carciac arrest is confirmed. the rescuer should
atach the AED and proceed with the aignnmm
Pulse checks not required after shocks 1, 2. 4, and 5 unless “no shock indicaied” message is
displayad
1 no shock Is indicated, check puise, rapeal 1 min of CPR, check pulse again, and then
reanalyze. After three "10 shack indicated” messages. repeat “analyze" psriod every 1-2 min
For hypothermic patienis limit shocks to 3. See hypothermia algorithm.

. I VF persists after 3 shocks, repeat sets of three stacked shocks with 1 min of CPR between

each set untii no “shock Indicated” message is recenved. Shock until VF is no longer present or

\ the patieni cunverts 16 a perfusing rhytiun.

F’

o

a

) Check pulse, it absent

Repeat sets of three
stacked shocks with up
to 360 J*

|

]
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. Pulseless Electrical Activity (PEA) Algorithm iR ' Figure 3

(Electromechanical Dissociation [EMD])

Includes e Eiectromechanical dissociation (EMD)
* Pseudo-EMD
» |dioventricular rhythms
= Ventricular escape rhythms
* Bradyasystolic rhythms
« Postdefibriliation idioveniricular rhythms

« Continue CPR * Assess blcod flow using Doppler ultrascund,
» |ntubate at once end-tidai CO,, echocardiography, or
¢ Cbtain IV access arterial line

Consider possible causes
(Paranthesaes = possible therapies and ‘reatmants)
¢ Hypovolemia (volume infusion) Drug overdcses such as tricyclics, digitalis,
* Hypoxia (venrtilation) B-bleckers, caicium channel blockers
* Cardiac tamponade (pericardiocentesis) Hyperkalemiaa
* Tension pneumothcrax (needie decompiession; Acidosis®
* Hypothermia (see nypothermia algoritnm) Massive acute myccardial infarction
* Massive pulmonary embolism (surgery, thrombolytics) {go to Fig 9)

* Epinephrine 1 mg IV f Ciass!: delinitely heipful
- 'r:eapc: - t . 3-5 Class lia: acceptable, probabiy helpful
pUshyReirepearBven)'s=o i Class llb: acceptacle, possibly helpfui

Ciass lil: not indicaied, may ce harmiul

a. Sodium bicarbonsie 1 mEg/kg is Class | if patient has
xrown presxisting hyperkalemia.
V . Sodlum bicarbonate 1 mEg/kg:
. Class lia
« |f absolute bradycardia (<60 BPM) or « Ii known preexisting bicarbonata-responsive asidosis
reialive bradycardia, give afropine 1 mg iV . 30"8:0(059 WT;‘" iricyclic anndepresdsams
* Repeat every 3-5 min to a fotal of 0.03-0.04 i eoelima doug ovardoses
my/kg? « {f intubated and continued iong arrest interval
= Upon returr of sportaneous circulation after long arrest
interval
Class lIf
* Hypoxic lactic acidosis
ic The d dose of ine s 1 mg IV cush
every 3-5 min. if this approach fails, severai Class lib
dosirg regimens can be considered:
- intermediate: eplnephrine 2-5 mg IV push, evary 3-5 min
« Escalaling: epinephrine 1 mg-3 mg-5 mg IV push, 3 ni
apart
« High: epinephrine 0.1 mg/kg IV push, every 3-5 min
d. The shortar atropine dosing interval (3 min) is possibly
&wip(ui in cardiac arres! (Class Iid).

o
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Asysiole Treatment Algorithm

Continue CPR

Intubate at once

Obtain IV access

Confirm asystole in more than one lead

/ Consider possible causes ™\,
{ = Hypoxia [y
* Hyperkalemia

¢ Hypokalemia

* Preexisting acidosis
* Drug overdose

¢ Hypothermia

Consider immediate
transcutaneous pacing (TCP)»

« Epinephrine 1 mg IV push,be
repeat every 3-5 min

Y

* Alropine 1 mg iV,
repeat every 3-5minupte a
total of 0.03-0.04 mg/kgse

Y

(' Consider termination of effortst b

»

o

o

384

. The recommended dosa of eplnephrineis 1 mg |V push every

. Sodium bicarbonate 1 mEg/xg is Class ! i patient nas known

a

Figure 4

f Clasel:  delinitely helptul
Ciass lla: acceptable, probably helpful

Class !ib: acceptabie. possibly helpful
Ciass ill: nol indicated, may be harmiul

TCR ig 3 Class lib intervention. Lack of succass may ba due to
delays in pacing. To be effective TCP must be periormed sarty.
simultaneously with drugs. Evidence dogs not support routine
use of TCP for asystole

3-3 min. If thus approach fails, severai Class lib dosing regimens
can be considered:

= Intermadiale: epinaphring z-5 mg IV push, every 3-5 min

* Escaiaiing: epinephrine 1 mg-3 mg-5 mg IV push, & min apan
* High: eplnephrine 0.1 mg/kg IV push, every 3-5 min

preex'sting hyperkalemia.

The shorter atropine desing interva! (3 min} is Class lib in
asystolic arrest.

Sodium bicarbonate 1 mEG/kg:

Crass lla

= If known presexisting bicarbcnaie-rasponsive acidesis

* it overdose with tncyciic antidepressants

+ To alkalinize the urine in drug overdoses

Class lib

+ If intubated and continued iong arrest intarval

Uoon return of spentaneous dircolatinn attar Inna arrest
interval

Class It

* Hypoxic lactic acidosis

If patient remains in asystole or other agonal rhythm after
successtul intubation and initia! medications and no reversible

by a physician, Consider interval since arrest,

\causes are identified, consider termination of resuscitative a"a)
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Bradycardia Algorithm : Figure 5

(Pa!iep! is not in cardiac érrest)'

* Assess ABCs < Assess vital signs

* Secure airway > Review history

= Administer oxygen = Perform physical examination
o Start IV + Order 12-lead ECG

« Attach monitor, ¢ Order portable chest x-ray

pulse oximeter, and
| automatic blood pressure

Too slow (<60 spmw

[ Bradycardia, either absolute
! {<60 BPM) or relative

l
\

Serious signs or symptoms?s® b

No

|
' ;

Intervention sequance

« Atropine 0.5-1.0 mge< (1 and ila)

+ TCPR, if avaiiabie i)

* Dopamine 5-20 ng/kg per min (iib)
° Epinephrine 2-10 pg/min (iib)

* Isoproterenolt

ﬁ ype Il second-degree AV heart block?
or
Third-degrec AV heart biock?¢

No 1 Yes
\ \
i * Prepare for transverious pacer
v obsae * Use TCP as a bridge deviced

/ Ssnm.s s«g- s or symplorms must be selated 1o *he slow rate. Clinica! manifestations include \

of consck H
tinn ('k: acs )Vn Miy :

s SyfHuivinalic

'g. cstecholamine infusion,

. Go at once 10 paci
10 tofal ev 0.03-0.04 m,v Use the shorter dos:

. Denervaled transplanted hearis will not respond io atropi
4 Al'npmc should be given ran»at doses 35

block at Ihe His-Purkinje level ‘:ypa il AV block and rew 1t "‘-de'*'ee bVock m(h wide Oqa .Oﬁc‘GXDS/ ({Ciass Ilb).
Never treat third-dagres hear: block plus ventricular escape beats with /idocaine.
f. Isoprotersriol should be used. if at all. with extreme caution. At iow doses it is Class I'b (possibly helptul): at higher doses it

is Class [11 (harmiul)
Q Venfy patient tolerance and mechanical capture Use analgesia and sedation &s nesded /

® a o o
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Tachycardia A|'gbrithm ‘ _ ~ Figure6

* Assess ABCs * Assess vitai signs

* Secure alrway * Review history

* Administer oxygen + Perform physical examination
e Start IV + Order 12-lead ECG

e Attach monitor, * Order portable chest x-ray

pulse oximater, and
automatic blood pressure

v

( Unstable, with serfous signs or symptoms?2

f ventricular rate >150 BPM
Prepare for immediate cardioversion (go to Fig 7)
May give brief tdal of medications based on arrhythmia
immediate cardioversion is seidom needed for heart
rates <150 BPM

No or borderlme

v B 2 T T v W
¥ Y 3 Y
Atrial fibrillation Faroxysmal Wide-complex tachycardia Ventricular
Atriai fiutter> supraventricular of uncertain type tachycardia (VT)
v tachycardia (PSVT) v %
Censider « Lidocaine « Lidocaine
« Diltiazem 1.0-1.5 mg/kg !V push 1.1 3 mgMg WV sush
¢ B-Blockers T
« Verapamil *Every 5-10 min y Every 5-10 min
* Digoxin
¢ Procainamide = Adenosine > Lidocaine * Lidocaine
* Quinidine & mg, rapic IV 0.5-0.75 mg/kg IV push, 0.5-0.75 mg/kg iV push,
= Anticosgulants push over 1-3s maximum total 3 mg/kg maximum totai 3 mglkg
1-2 min
\ Y
» Adenosine = Adenosine
12 mg, repid IV push cver 1-3 s & mg, rapid IV
(may repeat once in 1-2 min) push over 1-3 s

T
+1-2 min

Narrow * Adenosine
12 mg, repid iV push

over 1-3 s (may repeai
Blood presrurﬂ” once in 1-2 min)
Normal or e]evah—.d ) Low of unstable + "
‘_“_‘—L‘——» ]

« Verapamil ¢« Lidocaine * Procainamide
20-30 mg/min, maximum tota;

25-50mgIv 1.0-1.5 mg/kg IV push 30 m
| —-—————1‘-———J 17 mg/kg

Y 15-30 min i

* Verapamil f
5-10mg !V * Proczinamide

20-30 mg/min, maximum

total 17 mg/kg

SSS——

Censidere

« Digoxin 3 & [ Brefyllum

[\ Dittazem sl 5yncio ardiovarsion (g6 1o Fig 7) | | Gt bk ovar Sa s
i i r— —-b—l Synchronized cardioversion (go to Fig 7; rq——-—‘ m ictal 30 Mmg/Re & & hours

a. Unstable condition mus! be related to the tachycardia Signs and symptoms may include chest pain, shonness of braath, gecrease! e'\
of consciousness, fow biood presstre (8P). shock, pulmonary congestion. congestive heart failure, acute myocardial infarction

b. Carotid sinus pressure is contraindicated 1 patients with carotia bruits: avoid ice water immersion in patients with ischemic hean disease.

c ! the wide-complex tachycardia is known with certainty to be PSVT ana BP 15 . seq ce can include
Q Use extreme caution with 3-blockers aker verapamil.
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 Electrical Cardioversion Algorithm : Figure 7

(Patient is not in cardiac arrest)

Tachycardia
With serious signs and symptoms related to the tachycardia

&

i

If ventricular rate is >150 BPM, prepare for immediate
cardioversion. May give briaf triai of medications based on
specific arrhytnmias. immadiate cardioversion is generally
not needed for raies <150 BPM.

|
Y

Check
= Oxygen saturation

« Suction device
o IV line
« intubation ecquipment

S

w

. Effective regimans have inciuded 2 sedative (eg, diazepam,

merhohexil‘al) with or wi!r;out an analgesic agent (eg,
fentanyl, morphine, meperidine). Many experis recommend
anesthesia if service is readily available.

. Note possible need to resynchronize after each cardioversicn.

- If detays in synchronization occur and clinical conditions are
critical, go to immediate unsynchronized shocks.

. Treat polymerphic VT (irregular form and rate) like VF: 200 J

o

y

Synchronized cardioversion e

Td

o

a

) /
i Premedicate whenever possible= } |
i
i
|
|

PSVTe 100 J, 200 J 200-300 J, 360 J.
Atrial f!D“”at‘On 300 J, 360 J e PSVT and atrial flutter cften respond io lower energy levels
trial fiutters {stant with 50 J)
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Acute Pulmonary Edem Figure 8

Clinical signs of hypoperfusion, congestive heart failure,

acute puimonary edema

* Assess ABCs « Assess vital signs

Secure airway  Review history

Administer oxygen * Perferm physical examination
.

Start IV Order 12-lead ECG
Attach menitor, pu'se oximeter, Order portable chest x-ray
and automatic blood pressure

What Is the nature of the problem?

r , S— v

—_—
| Valuma nroblem [ | Pumpprotlem & i Rata nrobiem ]
Includes vascular resistance problems

ﬁmlnls(er ¢ ,
Fluics z Too slow Too fast
« Biood transfusions (Wnat is the blood pressure (BF)?* GoloFig5 GotoFig6

» Cause-specific intervent
 Consider vasopressors, if indicated

! [ I 1

Systolic BP ! Systolic BP Systolic BP Systolic BP
<70 mm Hg® | 70-100 mm Hg® 70-100 mm Hg® >100 mm Hg
Signs and symptoms ¢ shock | Signs and symptoms of shock No signs and symptoms of shock

Y Y Y
Consider « Dopamine< * Nitroglycerin start 10-20 pg/min IV
« Norepinephrine 2.5-20 ug/kg per min V + Dobutamined* (use if ischamia persists and 8F
0.5-30 pg/min IV or 1 (Agc norepinephrine it 2-20 pg/kg per remains elevated. Titrate to effect)
* Dopamine | | dopamineis>20 min [V | ana/or
5-20 pg/kg per min | pg/kq per min) J L- Nitroprusside U.1-5.0 pg/kg per min 1V

= S T 1

¥

Consider
further actions, especially if the patient is
in acute pulmaonary edema

¥ L] v

First-iine actions Second-line actions Third-line actions

Furosemide IV 0.5-1.0 mg/kg « Nitroglycerin iV if BP >100 mm Hg * Amrinone 0.75 mg/kg then 5-15 ug/kg
Morphine IV 1-3mg * Nitroprusside !V it BP >100 mm Hg per min (if other drugs ‘aii)
Nitroglycerin SL | * Dopamine if BP <100 mm Hg Aminophylline 5 mg/kg {if wheezing)

i

Oxygeniintubate PRN Dobutamine it BP >100 mm Hg Thrombolytic therapy {if not in shoc!
ositive end-expiratory pressure Digoxin (it atrial fitriliation,

(FEEP) supravertricular tachycardias)

Continyous positive airway Angioplasty {if drugs fail

pressure (CPAP) Intra-aortic ballocn purmp {bndge ic surgery)

Surgical interventions (valves. coronary

arery Dypass graiis, Neart wanspiant)

i
|
!

a. Base management atter 1is point on invasive hemodynamic monitonng if possible. Guidelines presume clinical signs of hypogeriusior.

b holus of 250-500 mL normal safine should be tried. If no response, consider sympathomimetics.
¢. Mova o and stop pinep when BP improves. Avsid (consicer ) if no sigrs of hy )
d. Add dopamine (and avoid dobutamine) if systolic BP drops below 80 mm Hg.
e. Start with nitroglycerin if initial blood p are in this range.
.
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