
CAPITULO XX 
ALGORiTMOS PARA EL MANEJO DE LAS 

PRINCIPALES CONDICIONES DE EMERGENCIA 
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Universal Algorithm for Adult ' Figure 1 

Emergency Cardiac Ca~e .. 

j ---1 Assess res pon siveneSs_)If----1 

_ _ _ .~, _ _ ~ t 

rResponSive Ii Not responsive 
• Observe • Activa te EMS 
• Tre.::. ! as Hldlca !eo • Cail ~ o r c: eflbfl!!a tO( 

I . ::: E;S: ~e ;:'rectn!rg 
, • OXygtn 

I, !V 

! • Vi!a! signs 

Pulse 

• Enccuilc."):)al .r.,ut;:ar: o:": 
• !-:islery 
• Physical exa:n:na t,o'i 
• Manllor. 12·lead ECG 

C Suspected cause ) 

I 

I 

Hypotension/shocki' 
acute pulmona ry edema 

I Go 10 Fig 8, 

i r, ---~ 
! I' Acute MI r

l 
Go 10 ;:lg 9 

I 

I Y Ar rhythmia ! 

1 ( 
I I 

• Assess crea:hin; (ope ri .he 
2lrw ay. look. listen. snd feel) 

f 
Breathing 

Place Ir. recove~; 

pos i~!on if no trauma 

Not b reath ing 
I • Give 2 sicw :J r~ a : 1s 
I • Assess clicuiauon 

No pulse 

Ven tricular fibfllla lionltachycard ia ( VFN T) 
present on monirorl defibrilfator? 

No 

t· Ir:rubale 

, 

. • CO:1!I:m :lJte placeme",t 
cO:1slder end- TIdal CO: 
:nmcalor 

• Confirm venl Jla,IQ:1S 
Determine (r,yn,m 
2nd cat.: se 

-

Dr. Edgar MIguel Lopez Alvarez 
Facultad de MedlClna 



Ventricular Fibrillation/Pulseless Ventricular Figure 2 

Tachycardia (VFNT) Algorithm 

• ABC. 
• Perform CPR until defibrillator attached' 
• VFNT present on defibrillator 

Defib rillate up to 3 times it needed for persistent VFNT 
(200 J . 200·300 J. 360 J) 

l Return of spontaneous ci rcu lation i 

• Assess vital signs 
• Support airway 
• Su~port breathing 
• Provide medications 

appropria te for 
blood pressure, 
heart rate, and 
rhythm 

probe.~r~ be!"!ef!t {eta55 !Ie.} i~ 
pa;-~;st~ i,t vi i&CUi~ei"", t Vf,''.tf :.; 

• Defibrillate 360 J, 30-60 s after each 
dose of medication!' 

• Pattern should oe drug-shock. drug-shock 

Dr. Edgar M iguel lopez Alvarez 
Facultad de M edlona 

Clu s l: dennit9tyhelp1ul 
Class lIa: acceptable. probably helpful 
C/aas lib: 8ccopta!lJa. possibly helpful 
Clu s III: no! i r.dica:ed. may be harmflJ! 

8. Precordial thump Is II Class lib action In witnessed arre s1.. no pulse. 
and n'J defibrillator immediately avai!able. 

b. Hypothermic cardilSC arrest is treated differently atter this point. See 

I c. ~ree:::;::;,:~~t~ 01 ~MPhrlne Is 1 mg IV push every 3-5 
min. JI this approach ta ils, several Class lib dosing regimens can be 
considered: 
• Intermediate: tlpIfHlPhrl~ 2·5 ~ IV push. every 3·5 min 
• Escalating: .-pIt»pIIrlMl1 fn9-3 mg-s mg IV puSh, 3 min apart 
• High: ~/mtphrln.O.1 mg.'kg IV push, e~ry 3-5 min 

d . 5<xJ1um bfc.trt>ortm 1 m~ !s C!8SS t if patient has known 

P'"lt"!vi!tirtg"'~"'lft!""1/' . 1 
9. Multiple a&qUence6 shocks are ao::ept!lbfe here (Class I), especially 

...men medication! are delayed. 

I f. M~tion sequence: 

4 =~ ~1: ~~~ f~~=f~cl i.~~~~~ :~~ 

I 
antIsl isllCOflpta~. 

• Brety1fum 5 rn¢g IV pwsh. Re!='6at In 5 min st 10 mg/kg. I 
• M6g".slum , u""'w 1·2 g IV II'l i0rsaoes de pointes or 8USpec1ed 

I . =i~~~;~ ~';:=O:VF {maxlmum!OIaI I 
1 lfmgtX91. 
I 9 Sodium blc.rbomIr. 1 rnEqn.:g IV: 

I
· C:as~ lia 

• II 1<ncwn prMlxlatlng bicarbonal a---respons!ve acldoll is 
• If overdO!Ul with lr1Cyc!iC antid"epressants 
• To elkel:tliZe the urine In drug overdoses 
Class lib 
• II intubatad and cootin l.19d long arrest 10terval 
• Upon return 01 spontaneous circulatIOn a"er long arres! Interval 
Class III 
• Hypox:clactic acidos;s 
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Automated External Defibrillation (AED) Treatment Algorithm FIgure 2A 

Emergency cardiac care pending arrival of AClS personnel 

• ABC. If no pulse' 
• Perlorm CPR until defibrillator attached' 
• Press "'analyze" 

Defibrilla te up to 3 times if n€fded for persistent VFNT 
(200 J, 200-300 J, 360 J)~ 

(,-.C.he.C.k ,.pu. ls. e .. ' 111111~ 

PlIlse present I 

I Retum of spontaneous circula1ion I 

,

- Assess vita l signs 
• Support airvJay 
• Support breathing 
• Provide medications 

I aporoprlate 10r 
~! f')()(f p;e <;.<::'Llre . 

I heart rate, and 
I rhythm 

"Heel th professionals with It duty to r8Spof'ld to a person in cardiac a rrest should have 8 oefibrilfator 
avai !3.ble il':'ll'Mdlalely o r w ithin 1·2 min. 

( 
s. The sir.g'.e r<oso..er will": an AEO $.'Y.:!uid vef.fy umesponsiven&SS, OJ:>e(! 1M ai;w8y (Al . give two 

respira:icr.s ;S ). and ch"ck the pulse (e). l~ a full carcfac arrest is confirmed. the rescuer st'lou!d 
at'..adl ,..o AEO a'ld pr~ed .... i:r: the IIlgortthm. 

b. Pulse checio:.s no: teQvirtlC 8~er shocts 1. 2 . 4, ane: 5 ur»ess "ftO shOck rr.GC2Ie<l" message Is 
e:isplayed. 

c . II no shock is ~d;cated . check pulse. repeat 1 min 01 CPP.. check pl.l lso) again. and !hen 
reanalyZe. After three -!lO Shocll Indicated" ITI8ssa06s. topeal ":lIrflalyze" period every 1-2 min. 

d. For hypothermic pa;lenl~ l imit shocks 10 3. Sea hypothermia a~ri:hm. 

a. II VF persists a!'taf 9 ' hocks. repeal sets ollhree stacked shock.s with 1 min 01 CPA between 
eacn sel until no "snock rnocatec1" mossage IS fec:eNeo. snOCk until VF is no IOI'Iger prr.l8n1 or J 
the PCitie"l OJflVbrt$ :0 a ~rfvs;r,g rt ,yti" l1 .--/ 

No pulse 

I CPR for 1 min ! 

I Check pulse, if absent I 

,
- Press "analyze" ---, 
• Defibriiiate up 10 360 J I 
• Aepezt 3 !ilT'es 

Dr. Edgar Migu el Lopez Alvarez 
Facu/tad de M ed lC1na 
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Pulseless Electrical Activity (PEA) Algorithm . Figure 3 

(Electromechanical Dissociation (E~DJ) . - . . ' 

I~cludes 

Continue CPR 
• Intubate at once 
• Obtain IV axess 

Electromechanical dissociation (EMD) 
Pseudo-EMD 

• Idioventr;cular rhythms 
• Ventricli!ai escape rhythms 

Bradyasystolic rhythms 
Postdefibrillation idioven:ricular rhythms 

• Assess bleod flow ~sin9 Dopp!er ultrasound, 
end-tidal CO2, echocardiography, or 
arterial line 

Consider possible causes 
(?arerll 1">ssas = possible It-e rap les a..,1j :re3!;'T'I ;;r.!S ) 

Hypovolemia (volume in:usion) Drug overdoses such as tricyclics, digitalis, 
Hypoxia (vertilation) l)-blecKers. caicium channel blockers 
Cardiae tamponade (pericardiocentesis) Hyperkalemia. 
Tension pneumothorax (ceedle decompcession; Acidosisb 

Hypothermia (see hypothermia algontnm) • Massive acute myocardial infarction 
Massive pulmonary embolism (surgery, thrombolytics; (go to Fig 9) 

If absolute bradycardia «60 BPM) or 
J'\:j; tdtive brauycardia. give atropine 1 mg IV 
Repeat every 3-5 min to a total of 0.03-0.04 
mglkg' 

Dr. Edgar Miguel Lopez Alvarez 
Facultad de MedlClna 

Clan! : del lni!o:t,y heipful 
Clan 118: accsptabltt, probably helpful 
Clan lib: accaptaole, ;xlSSlbty helpfui 
Cia$s III: ne! Indicated, may be harmlul 

a Sodium bicarbonat. 1 mEqlkg Is Class I if patient has 

I 
;' r,o,"m p,e9x:sting h'{Porl<alemia. 

C. Sodium blcarbO!1.te 1 mEqlkg: 
Class Iia 
• If known preexisting bicarbonate·responsi .... e ar.idosis 

I 
. II o .... erdose wltn IncyClK: antidepressants 
• To al l<.ahni.ze the urine in dflJ~ ovordoses 
Class lib 

I . n Intubated and continued long arrast Interval 

I 
. u pon relurr: of spor. laneous CH"culalion after 10l"1g arrest 

mterval 
C!as.s III 
• Hypoxic lactic ac:dosis 

I c. The recommended dose 01 eDlntlDhrlne IS 1 me IV cush 

I every 3-5 min. If this approach fai lS, severa! ClaSs lib 
~o~ir.g regi~ens can be consh:!e:od: 

• In;S/1T\eOlale: eplnephrlM 2-5 ITlQ IV push. every 3--5 m ln 
• Escala:ing: epinephrine 1 mg-3 mg·S mg IV p",sh, 3 r,1:n 

apart 
• High: epinephrIne 0.1 mglkg IV push, every 3-5 min 

d. The ShorTtH Buopln8 dosing interval (3 min) is poGSibiy 
nfl lpfulln cardiac arrest (Class /10). 
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Asy~tole Treatment Algorithm _ Figure 4 _ 

, 

• Continue CPR 
• Intubate at once 
• Obtain IV access 
• Confirm asystole in more than one lead 

Consider possible causes 
HYPoxia .. 
Hyperkalem:a 
Hypokalemia 
Preexisting acidosis 
Drug overdose 
Hypothermia 

Consider immediate 
transcutaneous pacing (TCP) · 

t 

I
-Atropine 1 mg iV, 

repeat every 3-5 min up to a 
total of 0.03-0.04 mg/kgd' 

Consider termination of efforts ' 

Cluu I: delinita!y help!~1 
Class lis: acceptable, probably helpful 
Cia .. lib: 8cceptclble. possibly helpful 
Class Ill: nOI indicated, may be t-.a(l1'I fuJ 

j a TC::O If '" Glass 1:[1 interJe'1tiQ!l. CRd a! $'Jccass rr:ay \">~ -:!:..Ie l~ 
de~ys in pacing. To be effecti .... e Tep must be pertormed aut)'. 
;;imu1taneous!y with drugs. ElJiaenca dves no! supoort routine 
USE; 01 Tep tor as),'51013 

b. The rocomm8l1de:::: dose 01 epinephrine is , m9 1\1 pt.:s/1 eVert 
3·5 min. If m;s approach fails. several Class iib dos:ng re; :mar\S 
!Al.n be considered' 

I 
. (nllO/ma.wale: . pine,ohrme £·5 m£ IV push, every 3-5 mm I 
• Esca.:a:,ng: epinephrio£' 1 mg-3 mg-5 mg IV pUSfl, 3 min i!~a" I 

• High: eplospllrfne 0.1 m~'k.g (V pl.sn, eva;y 3-5 min " 

I c, :r~~~~~r~;'h:;:;:r':~'QmE qf~g IS Ciass ! of pati~m :'laS known 

I 

d,' The shorter :ltroplne dosing in teN,,' [3 m;n) is Class lib i." 
asystolic a~res! 

Socl.'l./m blcarbofUlt~ 1 rr.Ec{,::g : 
ClasS ILa 
• Ii \(. ... own preoexlSthg bicarbcna,e..resportSiva acidosis 

I 
. II overdose With tnC\'~lic antideplE>ssa.,ts 
• To alkalinize tM unM in drug overdoses 
Class lib 
• II intubated and contir,ued :ong arrest interval 
• Uoon return of spCnlaneous r:irCI,ja;inn afT"If In,...(1 !'In''''''

interval 
Class II! 
• Hypoxic lactic aCld::lsis 

f. If patient remains In asystole or other agonal rhythm after 
successful intubation and mitiallTl6dicatior.s and no rever:;ible 
causes are identified, consider termination of resusci~tive eHorts 
by a physiCian, Consider int6!"11aJ since arres!. 

Dr. Edgar Miguel Lopez Alvarez 
Facu/tad de Medlona 



. " 
Bradycardia Algorithm . _ ' , Figure 5 
(Palierl is nol in cardiac arresl) " _ - • . • . . 

• Assess ABCs 
• Secure airway 
• Admin ister oxygen 

Start IV 
Attach monitor, 
pulse oximeter, and 
automatic blood pressure 

As.ess vita l sign. 
Review history 
Perform physical examination 
Order 12-lead ECG 

• Order portable chest x-ray 

, 

Serious s igns or symptoms?a,'O 

No 

I 
; 

~ 

Yes 

I 
~ 

Intervention sequance Type /I second-degree A V heart block? 
or 

Third-degree AV heart bJock?~ 
... .--------1 . Atropine 0.5·1.0 mg' ·· (I and IIa) 

No 

I· Observe I 
L-~ 

Yes 

Prepare for trar:SlIer.Ous pacer 
Use TCP a5 a bridge deviceg 

• TCP, if avaiiabie (i) 
Dopamine 5·20 ~glkg per min (lib) 
Epinephrlne2·1 0 ~g/min (lib) 

• Isoproterenol f ~ 

(. Senol,;S sigr.s Of sy-np!cms ml.SI !:Ie :ela ted ' 0 'he slew rate. C l:n,c.; ' !TIar'I 'eS;ol,O~S ::"Ic!uo;;1e I . Symp~ .,"r.s (chest pain, st'lOM1"lCSS of Of'e3: .... deC:eased !eve! 01 CO'lsdoUS:18SS) i 

I !i. ;:;;':~:: ~~~~~:~: :~:_~;:. ~:~:::~n:v~:;'~;'~;: ;UM;I:~~ e r.~ ; : ~~ ;.~ : ~ ~yl"~,ul'~;'~ I 
c. Denervated :ranSj)lznted heal".s ..... it! (lot respond ;o str.Jpi~. Go 31 ::mC9 10 C'!Cl"g. cdl&cho/amlof! :n!us :~)r.. C' bo:h I 
::l. Arropf~ shoukf be. given in repeal OO5e5 every 3-5 m':'l Ui' 10 \olal 01 0 .03·0 04 mc."r:g. Use ~he sr-O:"lef OOSlrl(] m!erval (3 

min) in severe cl;nlcal co",dl1lons. 11 t:as been suggestea tt:allJuopin<, shcu!':! be used 'f'Io ith ~aulion in alnovS:'Il liCu.lar (AV) 
O/oci( 8:llh8 Hls·Pu.lklnje !evel (type 11 AV !:>Iock and I"<e\li' I hlx.oeg~e6 block with wrde ORS c<>mpleJ:9s) (ClaSS l ib). 

a Never !teal thlrd·degree hear: tllocl\ plus vel"!rlCular esca,..ne beats with IIdoc.lntl. I 
f. lsoprorerenol s!"oou1d oe us~. If at all . ..... ith elctreme cauiron. AI ;Ow doses It is Class Jl t (possib!y he lplul): al higher d~es)" 

is CIRSS !II (hp.rmlul) . 

g. Venfy palienllo1eral'1ce ;V1d rne!';.'1a nr<:al c" f'! !u.re Use a"algesia !lnd sedalion liS I1B6C$<l 

Dr. Edgar M iguel Lopez Alvarez 
Facultad de MedlClna 
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, . . 

Tachycardia Algorithm Figure 6 

• Assess ABes • Asse~s vital signs 
• Se cure a lM"8y • Review history 
• Administer oxygen • Perform physical examination 
• Siert IV • Order 12·lead ECG 

, • Attach monitor, • Order portable chest x·ray 
pulse oxima-ter, and 
automatIc blood pressure 

Unstab le, wIth serious sIgn:; or symptoms?a Yes 

Atrial fibrillation 
Atria j f;utte~ 

Consider 
• D!ftlllZ~rr. 

• {3·S1ockers 
• Verspam ll 
• Digoxin 
• Procsln lJmlde 
• Oulnldine 
• AntIcoagulants 

N;;)rmal or elevated 

Narrow 

t 

If ventricular rate > "i50 BPM 
• Prepare for immediate cardioversion (go to Fig 7) 
• May grve brief trial of medications based on arrhythmia 
• immediate cardioversion is seldom needed for heart 

rales <1 50 BPM 

f ! . Lidocaine -~ 
I 1,0-1.5 mglkg IV push I 

I 

S. Unstable condition must be rela!€ld to the l<'ic!'lycardia Signs a~d symptoms may :nclude C.'"leSl pai:'l. snonMss 01 ofaa:h. QeCfe.:l~e:: ;eve! 
01 consciousness. few blood pressure (8P). shocK. pulmonary congestion congeslive heart failure, acute myocardial irfarc:ior: 

b Carotid sinus pr~Ssure IS co~!raind~ted •. ""1 palie:-Jts wilh carolid bruits: avOtd !ce waler immers;on in palients wII~ Isc. ... emic hea:1 disease 

c II the wide-comp!ex lachycardia is known with cer:ainly 10 be PSVT ana 8P IS norrr,aVeleva!ed. sequence carl Include verllpsml! 
d. Use ex!reme caut Lon WI:h ri·t;.lockers a~er verspsmll. 

Dr. Edgar Miguel Lopez Alvarez 
Fac.ultad de Medla na 



Electrical Cardioversion Algorithm . Figure 7 

(Patient,s not in cardiac arrest) 

Tachycardia 
With serious signs and symptoms related to the tachycardia 

If ventricular rate is > 150 6PM, prepare to, immediate 
c8rdiovers ion . May gi'/e briaf trial 0; medications based on 
specific arrhythmias. Immediate cardioversion is generally 
not needed for rates <150 BPM. 

I Check 
• Oxygen saturatIon 

Suction device 
IV line 
Intubation equipment 

I 

t 
I Premedicate whenever poss ible .: 

I Synchronized cardioversionb,c: 

IVTd ]-PSVT' 100 J . 200 J 
Atrial fibrillation 300 J. 360 J I Atria! flutter" 

Dr. Edgar Miguel Lopez Alvarez 
Facultad de Medlcma 

(
a. EffeclivE: regimal'\s have included 2 sedalive (eg, diazepam, 

midszolsm, barb iturates, etomidBte, kfltamins, 
I merhohexitflJ) with or wi!hout an analgesic agent (eg, 
I fentanyl, morpIJ ine, meperidine). Many ex;:>erts recomme!1d 

" 

b. :~:t:~~~:eS~:;:o~r::~~:Vn~~:b~~~r each cardioversion. 
c. If de:ays in syndl ronization OCCU: and crill ~caI conditions are 

crHicaJ. go to immediate unsynchrenized shecks. 

d. Treat polymcrphlc VT (irregular form and rate) like VF: 200 J. 
200-300 J, 360 J. 

e. PSv'T and atrial flut1er etten respond to lower energy levels 
(start wil h 50 J) 
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Acute Pulmonary Edema/Hypotension/Shock Algorithm Figure 8 

Clinical signs of hypoperfuslon, congestive heart failure, 
acute pulmonary edema 
• Assess ABCs • Assess vital signs 
• Secure airway • Review history 
• Administer oxygen • Perform physical examination 
• SlartlV • Order 12-lead ECG 
• Attach monitor, pu!se oximeter, 

and automatic brood pressure 
• Order portable cnest x-ray 

, 
What Is the nBtL!re of the problem? 

f , 
V~!!..!m~ p~.,b!~!""! 11K Pump ~"'h'.m , 

Includes vascul2.r resistance problems 

• Fluios 
• Blood trans fusions 

• NorepinephrIne 
0.5--30 !)glmin IV or 

• Dopamine I 
5-20 ~g!l<g ~r min I 

• Dopamine c 

2.5-20 !Jg/Kg per min IV 
I (ACO norepInephrine if 
I dopsmlne IS >20 

I~~g per 'T"~ ____ J 

~
~cond-line actions 

• Furo!J&mfde IV 0.5-'.0 mglKg • Nitroglycerin IV if BP > 100 mm Hg 
• Morphine IV , -3 n"!g • Nitroprusside tV il BP >100 mm Hg 

I-Nitroglycerin Sl • Oop!Jmin~ jf BP <100 r.1m Hg 

• Oxygen/inluba~e PRN ' " Oobut8:Tl /ne i! BP >1 00 mm Hg \..' _________ _ J . Positive end-F.lxpirfl to!)' pressure 

(PEEP) 
" Conl,n:.sou5 posili'J~ airway 

pressure {CPAP) 

• Nitroglycerin star110·20 lJg/mi:1 IV 
(use if Iscnemlo persists and 8P 
remains elevated. Titr dte to eHect} 

I ana:or I 
I • Nitroprusside u.1 -S.0 ~g/l(g per min i" I L ________ ,-

1

* Amrlnontl O.7S mglkg ihen 5-15 ~glkg 
per min (it other drugs ~ai1) I 

• Aminophylline 5 mglkg {if wheez:rg) 
• Thrombolytic therapy (If not I~ shock.' ! 

i . Digoxin {rf atrial fibrillation, ! 
I supraver.lr;cular tachycardiAS} I I . Ang10plasry (rf dru!;s fadi 

I 
. Intra-ao:'tic ba:tocn p~~. ;) ~ondge :0 su'ge:y") 
• Surgical in!erventrons (va lves. coronary I 

I drtE=ry (.Iyp(:j~S gre:!<!>. flei:Ht lft!rtSpIClII\J 

a. e~sc l"T';;.r.agement after t~!S pOint en :n ..-aSlve nemodynamIC monlto:'lng il possible. Guickillnes presume Clinical sIgns of hypos:!?rl:Jslor.. 
t Flu,::! ~us of 250·500 mL normal sali:1e should be tried. II no response. consioor sympatnorr:imetics 
c . Move:o dopamine ar-d step norepinephrIne wflen BP Irlproves. A\IOId dopam!ne (corlsl~er aooutlJmlnej if no sigr;s of hyvope!"f"Jsion 

d Add doplJrnfne (and avoid dotJll'smine ) if sys:olic SP drops belOw 90 mm Hg 
e. Start wi:h nItroglycerin If initial blood pressures are;n this range . 

Dr. Edgar MIguel LOpez Alvarez 
Facultad de M ed lC1na 


