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SAFETY RESUSCITATION

* nslinngguanERNRUANNAIINITAIY

* A-B-C approach aniiu cardiac arrest 1% C-A-B

o o v A v % dl [~ 4
¢ ﬁlﬂﬁlummmﬁmﬂmﬁyLmzmMu%sluﬂ’vﬂwmﬁﬂmmqmm LL@%QﬂM@\‘iL‘VINW&ZﬁN

o K K o 4 o o
¢ ﬂqu\ﬁﬂ\ﬂﬂﬂ’]ﬂ\lﬂ@ﬂﬂﬂﬂmﬂﬁﬂﬁﬂ’]??ﬂﬂ’] LL@SE;IJ?J’JE

" 4tk Advanced Emergency Care




ADVANCED CARDIAC LIFE SUPPORT

Adult Cardiac Arrest Algorithm—2015 Update

Start CPR

* Give oxygen

* Attach monitor/defibrillator

Yes Rhythm No
2 shockable?
N 9

CPR 2 min

Rhythm > No
shockable?

CPR 2 min
« Epinephrine every 3-5 min
* Consider advanced airway,
capnography

- Rhythm No

shockable?

l«—— « Amiodarone
* Treat reversible causes

CPR 2 min “

12

© 2015 American Heart Association

* If no signs of return of
spontaneous circulation
(ROSC), go to 10 or 11

« If ROSC, g
Post-Cardiac Arrest Care

[ Asystole/PEA

10

CPR 2 min

* IV/IO access

« Epinephrine every 3-5 min

* Consider advanced airway,
capnography

Rhythm Yes
shockable? /

No
11

* Treat reversible causes

Rhythm
shockable?

o to

Goto50r7

CPR Quality

+ Push hard (at least 2 inches

[5 cm]) and fast (100-120/min)

and allow complete chest recoil.

Minimize interruptions in

compressions.

Avoid excessive ventilation.

Rotate compressor every

2 minutes, or sooner if fatigued

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 (dia-
stolic) pressure <20 mm Ha,
attempt to improve CPR
quality.

Shock Energy for Defibrillation

+ 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

+ Monophasic: 360 J

Drug Therapy

« Epinephrine IV/IO dose:
1 mg every 3-5 minutes

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

+ Endotracheal intubation or
supraglottic advanced airway
+ Waveform capnography or
capnometry to confirm and
monitor ET tube placement
Once advanced airway in place,
give 1 breath every 6 seconds
(10 breaths/min) with continuous
chest compressions

Return of Spontaneous
Circulation (ROSC)

« Pulse and blood pressure

« Abrupt sustained increase in
PETCO, (typically 240 mm Hg)

« Spontaneous arterial pressure
waves with intra-arterial
monitoring

Hypovolemia
Hypoxia

Hydrogen ion (acidosis)
Hypo-/hyperkalemia
Hypothermia

Tension pneumothorax
Tamponade, cardiac
Toxins

Thrombosis, pulmonary
Thrombosis, coronary

.
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filedia high quality CPR aue
% advanced airway lanan
WHTAN

#unm reversible causes of

cardiac arrest uaz1#in195n9N
RENNUUNNZAN



5H's uaz5T’s

* Hypovolumia
* Adequate fluid resuscitation uaz transfusion therapy

* Hypoxemia
* Airway management uaz ventilatory support

* Hydrogen ion
 NaHCO, 1-1.5 mEqg/kg IV bolus wax 141 10-15 wn#t half dose keep blood pH > 7.1-7.15

* Hypothermia

e Rewarming au core temperature u1nnq1 33 °C
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5H's uaz5T’s

* Hypokemia/Hyperkalemia
* Hypokalemia : rapid correction

* Hyperkalemia

» Stabilize myocardial cell membrance : 10% calcium chloride 5-10 ml, 10%
calcium gluconate 15-30 ml IV over 2-5 w1

* Shift potassium i cell
o NaHCO, 50 mEqg IV over 5 w1
o Mix regular insulin 10 units uaz 50% glucose 50 ml IV over 15-30 w1
o Nebulized albuterol 10-20 mg over 15 u

o LAunsd potassium : furosemide, kayexalate, kalimate, dialysis
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5H's uaz5T’s

* Tension pneumothorax
* Needle thoracotomy, intercostal drainage

* Tamponade, cardiac
* Pericardiocentesis

* Thrombosis, pulmonary

* Fibrinolytic agents lufithefidu confirmed pulmonary embolism %fien alteplase 50 mg IV
bolus repeat 1u 15 u sizaléi tenecteplase

 Thrombosis, cardiac
* Mechanical CPR devices wuznn PCl, reperfusion therapy
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g __ @ Assess and activate.
O p I O I Check for unresponsiveness and call
for nearby help. Send somecne to
call 9-1-1 and get AED and naloxone.

5 H’s uaz 5 T’s

TO X i n Ove rd O S e no breathing oi only gasping.

Begin CPR.
If victim is unresponsive with no
breathing or only gasping, begin CPR.*
If alone, perform CPR for about

* Local anesthetic toxicity vize drug 2 s o o 1
toxicity aunlumevauessie standard | |

Administer naloxone.

Give naloxone as soon as it is available.

resuscitation T
* Intravenous lipid emulsion (20% \
intralipid) 1.5 ml/kg wn 2-3 u#

Does the
person respond?
At any time, does the person
move purposefully, breathe
regularly, moan, or
otherwise respond?

« Specific antidote lu toxin A K3

Continue CPR and use AED
as soon as it is available.
L Continue until the person responds
or until advanced help arrives.

Stimulate and reassess.
Continue to check responsiveness and
breathing until advanced help arrives.

If the person stops responding,

begin CPR and repeat naloxone. |

Yes

*CPR technique based on rescuer’s level of training.

© 2015 American Heart Association
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AIRWAY

nnzigesliinng airway management lunazgniau l5un
* Respiratory distress or failure

* Failure to ventilation

e Oxygenation failure

* Airway obstruction

* |nability to maintain or protect airway
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Manual Airway Maneuvers
» Head-tilt/Chin-lift maneuver e Jaw-thrust maneuver
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* AIRWAY

Patient Positioning

“sniffing position”
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Suctioning

fansuniaiiaaininy Ongoing hemorrhage, vomitus, particulate
debris lunmamumala

* Rigid Suction
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Adjunct Airways
* Oropharyngeal Airways * Nasopharyngeal Airways
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AIRWAY

Adjunct Airways
* Oropharyngeal Airways * Nasopharyngeal Airways
* Jn size TWwunzau * in diameter waz Anuea iwunzay
Contraindications : fihefansh, fiaed Contraindications : base of skull
gag reflex fracture, unalRutFnatlunii
Complications Complications
o nezfuliifjioneniasy * ymdululngaayn
* Laryngospasm * Epitaxis
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AIRWAY

Extraglottic airway devices

Laryngeal Mask Airways (LMA) Esophageal-tracheal Combitube King laryngeal tube (King LT™)
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- wuethlwadvanced airway il - wnglunsld pre-hospital setting - wwnzlunnsld pre-hospital setting
cardiac arrest - RENIUIARINAIINGS - RANTUIARINAIINGS

Size laaniias

wnnzlunsld pre-hospital setting
LADNAUIARNTNMLINFA

laitfasriu aspiration
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AIRWAY

Endotracheal tube intubation

AT RANTILRE

e in1az failure to maintain or protect the airway
e in1ay failure of ventilation or oxygenation
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Approach to Intubation

Needs

intubation / \
Unresponsive? Yes CraSh airway
Near death?

No

o a 27N :dl 1 o dl \
Predict difficut | YeS - @m:rmzmqLmumﬂ‘lﬂugﬂqwim«amum AL
airway? Difficult airway

rom difficut naziivlangABivTaIALTIe T95aInIgldviadonniala

) No
airway

A8iN9ARRIN9LIAIU

\ J

RSI

Attempt
intubation

Yes Postintubation

Successful?
management

No

Failure to maintain | Y©S

oxygenation?
No

Failed airway

>3 attempts at OTI by Yes
experienced operator?

No

Main emergency airway management algorithm : The emergency airway algorithms. In Walls RM, Murphy MF, eds: Manual of

th Emergency Airway Management, 4th ed. Philadelphia: Lippincott, Williams & Wilkins; 2012. Copyright ©2012 The Difficult Airway
Uan ce mergen cy are Course: Emergency and Lippincott, Williams & Wilkins.)




Crash airway

Crash airway

Maintain
oxygenation

Intubation attempt | Y85 Postintubation
successful? management

Mo

Unable to Yes

Succinylcholine bag ventilate? Failed airway

Mo
{lu neuromuscular blocking —

= oo 2 mg'kg IVP
agent #iln depolarizing agent

€

Attermnpt
intubation

Successful? ves Postintubation

management
Mo

i intai es
Failure to maintain ) )
oxygenation? Failed airway

Mo

= 3 attempts by Yes
experienced operator?

Mo

Adapted from Walls RM: The emergency airway algorithms. In Walls RM, Murphy MF,
th d d eds: Manual of Emergency Airway Management, 4th ed. Philadelphia: Lippincott,
9 14 vance gmergen cq Care Williams & Wilkins; 2012. Copyright © 2012 The Difficult Airway Course: Emergency and

Lippincott, Williams & Wilkins.)




‘Difficult airway

| y
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Difficult to direct Difficult to bag-mask Difficult to extraglottic Difficult to

laryngoscopy ventilation devices cricothyroidotomy
“LEMON” “MOANS” “RODS” “SMART”




Rapid Sequence Intubation (RSI)

* nslavadaavnalalnanisld Sedative agent waz Neuromuscular blocking
agent gdaglunislaviadasangla

* ARNTNANTTRNANUDLE MYiaTag g la
* AANINZUNINTRUAU Na1alAAaNNT IdVadaang]a
e nulanianisldviadqannalalidgniza

* anlszaunisnllifunisldviadnaungla

* Indication : frlaemnanefinansanlaviedaamela
* 1% Absolute contraindication

* Relative contraindication : difficult airway
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apid Sequence Intubation (RSI)

Preparation

Preoxygenation

Pretreatment

Positioning
Placement and proof

Post-intubation
Management
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* Preparation : ‘SOAP MFE’

* Suction catheter/source
* O, source/tube

* Airway equipment

* Pharmacy

* Monitoring Equipment
* Experienced staff

* Preoxygenation: 100% O, luna3 wi visatfilaeuneladin-aangn 8 A5
keep O2 saturation 2 90 %
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* Pretreatment : nsliienludjilenguidsainaanninzunsndauaneldviadoaniela

* Lidocaine 1.5 mg/kg IV lufjila reactive airway disease

* Fentanyl 3 ug/kg 1V lufile cardiovascular disease an sympathetic discharge

* Atropine 0.02 mg/kg IV lufitheiidl increase intracranial pressure, bradycardia fiazlden
succinylcholine

* Paralysis and induction : la1 induction suéioe paralytic agents

* Positioning : sniffing position
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#1n aurnaasen (V) Onset Duration aalaFauannnisidan NATN9LALS
SEd at ive age nts Etomidate 0.3-0.5 mg/kg | < 1w 10-20 u¥ -an ICP -liflgndssiuiln
-anANALlgNAT -ancortisolluwaen
-lifinasianiusuladin -iim myoclonus jerking «n vise
aaauld
Ketamine 1-2 mg/kg 1 w1 10-20 w1# -an ICP -nazngangla
-AABINIANAELIU -ANAUTARRARAY
-Wiwendudnls ~Lifiqyisziunian
Propofal 0.5-1.5 mg/kg | 20-40 3w | 8-15 ww -Hvisrenanaenan -Secretion lunaiumelafindy
-7z3uaIn91l9n —mmﬁuimﬁmqﬁyu
-fiannns “Dissociative” -Emergency phenomenon
amnesia
& aunaasen | Onset Duration Comments
NMBA agents )
Succinylcholine 1.5 45-60 5-9 wiil Hanldillesaneangndide uaznriveseunaEa
mg/kg AU gniuidaian lun
- nazlnunadenluidenga
- 1sm Myasthenia gravis
- nz Myopathies
- ﬁmfazﬁmﬁy@@mm, uaunaludi(burn), utnaduduilszam(denervation
injury), unauusausaa(crush injury) annndn 5 4u
Rocuronium 1mg/kg | 1-3wd | 35-45uwi -fianmzialauiui
(intermediate/long) -eRnqYEu
" Vecuronium 0.08- 2-4 w7 | 25-40 i -28NOYENIL eNInAnmtegenuseguuinennziRaNRaLUNAeINIINWIeEL uazl
(intermediate/long) | 0-15
mg/kg
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airway predicted
ifficult Airways
Yes
Forced to act? Give RSI drugs
No
Fallure to maintain | Y28/~ Falled
oxygenation? airway
No
BMVorEGD  Yes Intubation
predicted to be predicted to
successful? be successful?
No No

Awake technique = YeS  Postintubation

successful? management
or RSI

No

ILMA
Flexible endoscopy
Videolaryngoscopy

Cricothyrotomy

BNTI

Difficult Call for assistance

No

One best attempt
successful?

Yes

PIM

RSI with
double setup

Go to main
algorithm

Difficult airway algorithm. BMV, bag-mask ventilation;BNTI, blind nasotracheal intubation; DL, direct laryngoscopy;EGD, extraglottic device; ILMA,
intubating laryngeal mask airway;PIM, postintubation management; RSI, rapid sequence intubation.(Adapted from Walls RM: The emergency airway

th algorithms. In Walls RM, Murphy MF, eds: Manual of Emergency Airway Management, 4th ed. Philadelphia: Lippincott, Williams & Wilkins; 2012.
Uan ce m e’ gen cy a’ e Copyright ©2012 The Difficult Airway Course: Emergency and Lippincott, Williams & Wilkins.)



Failed airway

Failed airway :
criteria Call for assistance
Extraglottic device —_— —_ —
may be attempted
Failure to maintain =~ Y©S . Fa | I e d dalf'wa
oxygenation? Cricothyrotomy y
If contraindicated o » e ,
No * filaemnsnnng “can’t intubate, can’t

oxygenate”
* Failed intubation > 3 attempts Tne

experienced operator

Choose one of:
Fiberoptic method
Videolaryngoscopy
Extragloftic device
Lighted stylet
Cricothyrotomy

Yes Postintubation

iy
Cuffed ETT placed? management

A No
Arrange for

definitive airvay
management

Failed airway algorithm. ETT, endotracheal tube. (Adapted from Walls RM: The emergency airway algorithms.
In Walls RM,Murphy MF, eds: Manual of Emergency Airway Management, 4th ed.

qth ﬂdvanced gmerqen cq C)are :::aﬁséﬁ:lzt:’i%:n;on:té Williams & Wilkins; 2012. Copyright © 2012 The Difficult Airway Course: Emergency

& Wilkins.)




onfirmation of Endotracheal Tube
Placement

“When in doubt, take it out.”

AN Eaneag ln1g confirm a1 lgvadagvnglalua e Niuunzau

Visualization uaz clinical assessment

Chest x-ray

Exhaled CO2 Detectors
Esophageal Detector Devices




e Ultrasonography

SP/Thyroid SP/Thyroid

= - - - " -
R S ™ | 10-5/CHEMHz ™ L10-5/CH8MHz

e -— -
— -~ S — - - — 88, Yo 2 e ‘G88/E1/100%

J Yo
air-mucosal (A-N) " . MI1.5 Tis0.1

/ [
: MI1.5 TIs0.1
4.0 cm = 40cm

. interface with  12Hz - 12Hz
S L2751 40 £ 751 40

reverberation artifact

posterior shadowing

-

1 air-mucosal interface : tracheal intubation, 2 air-mucosal interface : esophageal intubation
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BREATHING AND VENTILATION

Oxygen therapy
Indications

* Snen1az hypoxemia 1ia Pa02 > 60 mmHg v arterial oxygen saturation (Sa02)
> 90%

e Cardiac arrest : 100% oxygen
e Hilaefifinne Shock
e Carbon monoxide poisoning

4t Advanced Emergency Care



Oxygen therapy

Hneedannsgli oxygen supplement lugilas

* filaemnalagae hypoxic ventilator drive

« COPD # chronic CO, retention (sniu PaO, < 55 mmHg vite O, saturation < 88% vita PaO,
55-65 mmHg suiudl Right atrial abnormalities sisa erythrocytosis)

* Paraquat poisoning
* Acute coronary syndrome : STEMI 7 O, saturation = 90%
* Acute respiratory distress syndrome

V 4 Advanced Emergency Care




Bag-mask ventilation

NaTuLanNAN19Y

e Failure to ventilation

* Failure to oxygenation
 qdqamnelaie failed intubation

AdsinTsUsznn “MOANS”

Y 4 Advanced Emergency Care



Bag-mask ventilation

nen bag-mask ventilation isznaufae
e — * n19n manual airway opening, aan sniffing
R position
e Fenld adjunctive airway devices fimnzan
e 1% face mask ua self inflating bag flaunamsnzas
o dosmneladnasasnisnelafiviinzan Tnssenans

Adult : rate 10/min
Children : rate 20/min

Infant : rate 25/min

Complications
Gastric content aspiration

Barotrauma
Hypoventilation/hyperventilation

C-E TECHNIQUE

' 4th Adpanced Emergency Care



CIRCULATION

whunnalunisliinnsgua circulation Hilos

e Return of spontaneous circulation in cardiac arrest patients.

* Adequate circulation requires correction of shock
* Treatment of cardiac arrhythmias

Y 4t Advanced Emergency Care




Shock Resuscitation

* dnilsrdfnarmnaienie inausnamsiazitadaniny shock

* auunilszinnaasniay shock uazilsziiunauguusaaasning shock

* Fluid resuscitation
* Hemodynamic monitoring

* fnupnampaasniay shock

Y 4 Advanced Emergency Care




RUSH exam : Rapid Ultrasound for Shock
exam

nsaunatmpaasniay Shock luiwidn anafansnunld ultrasound doslunislsziiiulnalszidiv
ANTURDU

* Pump : heart, aortic root

* Tank : inferior vena cava, lungs, FAST
* Pipe : aorta, DVT

"4t Advanced Emergency Care




Hypovolumic

shock

Obstructive shock

Cardiogenic Distributive

shock shock

Hypercontractile heart
Small chamber size

Flat IVC

Flat jugular veins
Peritoneal fluid (fluid loss)
Pleural fluid (fluid loss)

Abdominal aortic
aneurysm
Aortic dissection

Hypercontractile heart
Pericardial effusion
Cardiac tamponade
RV Strain

Cardiac thrombus

Distended IVC
Distended jugular veins
Absent lung sliding
(pneumothorax)

- Hypercontractile heart
(early sepsis)

- Hypocontractile heart
(late sepsis)

Hypocontractile heart
Dilated heart

Distended IVC - Normal or small IVC

Distended jugular veins (early sepsis)
Lung rockets (pulmonary

edema)

Pleural fluid (effusions)

Peritoneal fluid (ascites)

Normal




Initial Fluid Resuscitation

aanldansin Crystalloid solutions : Normal saline, Ringers Lactate solution,
Acetar

* Hypovolemic shock

 Hemorrhagic shock in trauma patients
e 1000 mlin adults vi#a 20 ml/kg in pediatric patients(< 40 kg)

* ‘permissive hypotension, hypotensive resuscitation, controlled resuscitation,
balanced resuscitation’

e Distributive shock
 Septic shock : crystalloid solution 30 ml/kg
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Hemodynamic monitoring

ac] Qi 9/49 o o dlal 1 o YoAa e
S Qﬁﬂﬁ?%lﬁ‘ﬂ%ﬂﬂ‘ﬂ?iﬂl%ﬂﬂ?%ﬁd@% LL@ZV’]QWQ\IG}]’WH'}Q_/I?J@QWJQUM
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’ ﬂQ?GLGHﬁ@"]EIQﬁﬂ']?sLuﬂ’]?GH’JElﬂ"]’j‘ﬂ’il‘tl,ﬂ\luﬂ\lﬂ@ﬂIFI"]Q\Iﬂ']"]ﬁdL‘Viﬁ\ﬂzmd

* Ansiinsfinmauazilsziduan hemodynamic variables peingsiaLiie tansLnIs

Wazuuaswasdn hemodynamic finae Tusvers aNAFeTW wasisndaeRansanlunng
Fnenlae
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n19isziiu Fluid responsiveness

e nasuszinuuuy Static Taun nsdsziiu Central Venous Pressure

e nstlsziiuiuy Dynamic 1Hun
* n13mn fluid challenge test

* nsilsziiiu preload Tnald Heart-Lung Interaction (e.g. pulse pressure variation,
stroke volume variation, systolic pressure variation)

* nnseziiiu Passive Leg Raising Test

Y 4t Advanced Emergency Care




n1sidszidlu Central Venous Pressure(CVP)

* Non-invasive measurement
n9ld Ultrasonography lunisilssidiu Inferior vena cava(lVC) diameter

Spontaneous breathing
Collapsibility index = [(IVCyax - IVCyin)/ IVCyyax] X 100%

Positive Pressure Ventilation

Distensibility index = [(IVCyax - IVCyyn)/ IVCyyn] X 100%
nsutlana : > 18% wunads fluid responsiveness




* |[nvasive measurement

* Central venous catheterization : nsldanaanwing Internal jugular vein visa
Subclavian vein liilansaasanaaslu SVC Indsia Right atrium annsiuinan CVP

* Venous cutdown : nsldanaanuiding Basilic vein visa Cephalic vein whwdingSubclavian
vein Widaswasanaatlu SVC Inésia Right atrium ainiuinan CVP

Y 4 Advanced Emergency Care




Fluid challenge test

.. Initial CVP 8-12 Initial CVP =12
Initial CVP < 8 cmH,0 cmH,0 cmH,0
Crystalloid 200 ml 1 Crystalloid 100 ml i Crystalloid 50 ml 1u
10-15uné 10-15u~d 10-15u~d
1
iz T¥ams
CVP win > 5 cmH0 CVP wis = 5cmH0
ngs-'l.ﬁa-n.'n'- i@ 10u completevolume
1 ; L ;
1 | 1 1 |
| CWVP mape »5 CVP oaoe 3-5 CVP opma = 2 CVP oane 3-5 CVP aama = 2
‘ cmH;0 cmH,0 cmH,0 cmH.0 cmH,0

|— Tz azuary |— satizduia 10um I— Hﬁ?‘lﬁa'id' I— Tz s ‘I— sads=aiudn 10w
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Passive leg raising test

60 seconds

Semi-recumbent position Passive leg raising

* flunawn preload damsa 150-300 ml Tnantsdnvianisasstilae
* MRasnanunmiiuimasuazilanaimnesauagls

* Positive test : fluid responsiveness finmsiinau 10% aas stroke volume nasiasdl cardiac
output monitoring visa in1awnaw 12% aes pulse pressure variation (arterial line)

4t Advanced Emergency Care




Cardiac output monitoring

Tdg1nsnisnAgauasinnudiidon
Cardiac output(CO) mﬂnmue’gﬂm;@gﬁ 4-8 L/min
Cardiac index (Cl = CO/BSA) mﬂnmue’glm;@gﬁ 2.4-4 L/min/m?

e gnunsavn fluid challenge : 1 crystalloid 500 ml lwnan 20-30 whit win CO s > 15%
wunas fluid responsiveness

* AunsndalEuanens dantluniauLaz non-invasive 14un

o Thoracic electrical bioimpedance
o Esophageal Doppler Ultrasound

o Transcutaneous Doppler Ultrasound
o Arterial waveform analysis wiu arterial catheterization

4 Advanced Emergency Care




 Arterial waveform analysis

I ’l! l v -5/1"‘-"*’ 1 | | “ ,,' N
. :' I“'vl il'\ "1 I f l“ :‘32 ,]'. ? ! |
U\ N \f‘\:i\ﬁ‘\\;\\'; \ \:\ [AVRUA AVAVAVANANAN
2FY PPV SVV

" 4t Advanced Emergency Care

Systolic pressure variation(SPV) :
SBP__ —SBP

max min

» 10mmHg : fluid responsiveness

Pulse pressure variation(PPV) :
PP__ —PP

max min

» 13%: fluid responsiveness

Stroke volume variation(SVV) :
SVmax - SVmin
» 12%: fluid responsiveness



Organ oxygenation uaz perfusion
monitoring

dszifiuldann central venous oxygen saturation uas lactate
ScVO, < 70%
lactate level 24 mmol/L

nafludaiiv@aingiload organ oxygenation uaz tissue perfusion hifmaslésunig
resuscitation

Y Utk Advanced Emergency Care



Norepinephrine

Epinephine

Dobutamine

Dopamine

AUINAUARDNEN

2-50 mcg/min via
0.02-2 mcg/kg/min

2—10 mcg/min via

0.05-0.5 mcg/kg/min

2—20 mcg/kg/min

2-20 mcg/kg/min

N1522ANONEUIRILNAD

receptors

al, B1, B2

B1, B2

IUTUIUIATDEN

<5 mcg/kg/min: dopamine
receptors
5-10 mcg/kg/min: B1

>10 mcg/kg/min: al

4t Advanced Emergency Care

asopressure uaz Inotropes

Cardiovascular

effects
s BP, MAP, cardiac
output uaz SVR

i#u Heart rate, BP, MAP,
cardiac output, stroke
volume uaz SVR

s Heart rate, BP, MAP
uaz cardiac output, an
SVR

i Heart rate, BP, ,
cardiac output uaz SVR

Comments

1lunae septic shock

1%lu advanced cardiac
life support

fnunnzacute
decompensated heart
failure, cardiogenic
shock

w1z cardiogenic shock,
#lanaifin arrhythmias ga




Transfusion therapy

e fasaunliisle Hb < 7 g/dL ve < 8-9 g/dL lu sepsis, IHD s < 10
g/dL lu sepsis sauriu ScvO, < 70%

* ansunniansaunlii transfusion therapy lugilaa major trauma

. I\/Iassive transfusion : gleiinns1% PRCs 10 units lu 24 f2lus vite 4 units u
1 4alus Ineliiaanludnidau PRC @ platelet : FFP lugmsnaau 1:1:1

"4t Advanced Emergency Care



Treat underlying causes

* Hemorrhagic shock * Cardiogenic shock
e Stop bleeding * Myocardial infarction : reperfusion
therapy

* Obstructive shock
* Pulmonary embolism : fibrinolytic

* Dysrhythmias : treat dysrhythmias

agents, surgical management * Distributive shock

e Cardiac tamponade : * Sepsis : get rid of infection, antibiotics
pericardiocentesis « Neurogenic shock : vasopressors

* Tension pneumothorax : Intercostal « Anaphylaxis : epinephrine
drainage * Adrenal insufficiency : systemic steroid
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Goal of Shock Resuscitation

* Clinical improvement

MAP > 65 mmHg

ScVO, > 70%

CVP 8-12 mmHg lufthedlailildviadaamnela uay 12-15 mmHg lufihefldviadan
JREIE

e Urine output > 0.5 ml/kg/hr

* Lactate clearance : [(Lactate
lu 6 dqlus Tnsanwaclugilog sepsis

Lactateyg,,eq) / Lactate; ;] x 100 > 10%

initial
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Arrhythmias management

Adult Bradycardia With a Pulse Algorithm

Assess appropriateness for clinical condition.
Heart rate typically <50/min if bradyarrhythmia.

2 !

Identify and treat underlying cause

* Maintain patent airway; assist breathing as necessary
* Oxygen (if hypoxemic)
¢ Cardiac monitor to identify rhythm; monitor blood pressure and oximetry
* |V access
. * 12-Lead ECG if available; don't delay therapy
\

!

Persistent
bradyarrhythmia causing:

4
/ No ¢ Hypotension?
Monitor and observe ¢ Acutely altered mental status?
« Signs of shock?
¢ Ischemic chest discomfort?
¢ Acute heart failure?

5 l Yes
- Doses/Details

Atropine
s > . Atropine IV dose:
If atropine ineffective: First dose: 0.5 mg bolus.
| » Transcutaneous pacing Repeat every 3-5 minutes.
S or - Maximum: 3 mg.
. mine infusion
P or | Dopamine IV infusion:
_* Epinephrine infusion | g—Sthlr:\ggj/sl:;np;ar‘renliiute
i ' Titrate to patient response;
6 taper slowly.
Consider: gpigephrine IV infusion:
. -10 mcg per minute
* Expert consultation infusion. Titrate to patient
| ¢ Transvenous pacing response.
© 2015 American Heart A: \ .
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Transcutaneous pacing

* Mode:
* Fixed (asynchronous) : muneiugiles severe unstable bradycardia, ilsaans transfer
* @essennz dysrhythmias
 Demand (synchronous): wnziufteeidsd intrinsic cardiac pacemaker activity
* muuide electrode, skin contact
e nssarn : output(mA), rate(bpm) au capture s output 25%
* Wanstun sedation visa pain control mumuwnzay
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Arrhythmias management

Adult Tachycardia With a Pulse Algorithm
1 Synchronized cardioversion
Assess appropriateness for clinical condition.

Heart rate typically >150/min if tachyarrhythmia. Synchronized cardioversion:
l Initial recommended doses:

+ Natow regulr: 50-100 J - fia1stun sedation visa pain control

2 ¢ Narrow irregular: 120-200 J
Identify and treat underlying cause Diphalc or: 200 J Inchiopliasle ] 2
Z 2 %
i ¢ Wide regular: 100J ﬂWNﬂQWNLMNWVQNﬂ'ﬂuIMﬂ’]?
* Maintain patent airway; assist breathing as necessary ¢ Wide irregular: defibrillation
* Oxygen (if hypoxemic) dose (not synchronized)

« Cardiac monior to entiy hythm; monior bood K irusoeVchase: synchronized cardioversion aua

pressure and oximetry First dose: 6 mg rapid IV push;
l i follow with NS flush.

) . a9’ 4
Second dose: 12 mg if required. = I m CI ea r, yo U C I ea r, a I I CI ea r
Antiarrhythmic Infusions for

e 4 Stable Wide-QRS Tachycardia - 38017 SYyNC h ron | e d

tachyarrhythmia causing: ( : A : Procainamide IV dose:
* Hypotension? Yo Synchronized cardioversion 20-50 mg/min until arrhythmia
o Acutely altered mental status? 5 * Consider sedation suppressed, hypotension ensues,
* Signs of shock? | If regular narrow complex, QRS duration increases >50%, or
* Ischemic chest discomfort? | consider adenosine | | maximum dose 17 mg/kg given.
¢ Acute heart failure? = . Maintenance infusion: 1-4 mg/min.
6 Avoid if prolonged QT or CHF.
No ( i Amiodarone IV dose:
5 ¥ * il;/aavca(izlzzfeand i&clead ECG First dose: 150 mg over 10 minutes.
. Yes : ; ; Repeat as needed if VT recurs.
Wide QRS? * Consider adenosine onl)_' if Follow by maintenance infusion of
>0.12 second regular and monomorphic 1 ma/min fot first 6 hours
* Consider antiarrhythmic infusion 9 :
 Consider expert consultation Sotalol IV dose:
No /| 100 mg (1.5 mg/kg) over 5 minutes.
A 7 4 \ Avoid if prolonged QT.

¢ |V access and 12-lead ECG if available
* Vagal maneuvers
* Adenosine (if regular)
* B-Blocker or calcium channel blocker
. * Consider expert consultation

4 © 2015 American Heart Association
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Identify and treat underlying cause

= Maintain patent airway; assist breathing as necessary
= Odynen
= Cardiac monitor to identify rmythm; monitor blood pressure and aximetry
* |V access

» 12-Lead ECG if available; don't delay therapy

"

2,

Pediatric Bradycardia With a Pulse and Poor Perfusion Algorithm

Pediatric Tachycardia With a Pulse and Poor Perfusion Algorithm

1
Identify and treat underlying cause

« Mlaintain patent airway; assist breathing as necessary

= Onoygen

= Cardiac monitor to identify dythm; monitor blood pressure and oximetry

* IOV access

= 12-Lead ECG if avzilable; don't delay therapy |
- 4

=y

Narrow (<0.09 sec) //Emluam T Wide [=0.09 sec)

_."r h, H
/ Cardiopulmonary 3 l \\QRS d"!r?'.mn/
Mo / compromise? My e
/ * Hypotenzion b Evaluate rhythm
'\\ + Aculely altersd I_.r with 12-|EE_.-E| ECG
%, mental status 4 LIS
% = Bigns of shock /7
\\——‘g 4 5 9
Yoo C P Probable Probable Possible
3 A sinus tachycardia supraventricular tachycardia ventricular
- -) + Compatible history consistent + Compatible history (vague, tachycardia
CPR if HR <80/min with known cause nonspecific); history of abrupt
with poor perfusion despita rate changes 1.
axygenation and ventilation * P waves present/normal * P waves absent/abnormal 10 ¢ N
* Variable B-R; constant PR * HR nat variable curdinpulmunary-"\
da s ) * Infants: rate usually <220/min * |nfants: rate usually =220/min r isa? "
g l * Children: rate usually <180/min * Children: rate usually =180/min /| ,::;nnf;ﬁ:ré? y
* Supparl ABCs 4 Epinephrine 10/IV dose: % = Acttelyahersd
* Give oxygean Mo Bradycardia S 0.01 mgrkg (0.1 mLkg mental status y
* Qbserve - ‘ ists? ) of 1:10 000 concentration) R il e
* Consider expert ‘ M persists? y ey o \
| ? Repeat every 3-3 minutes.
|. consultation 17 acoess not availzble 6 7 11 Yes | 4= | No
’ [ Yes but endaotracheal (ET) lubse Fa 3 § ] R i ;
- - n place, may give ET dase: Baarch for and Consider vagal S‘ync_hmmz.od Gonmd.ar
| = Epinephrine [ 0.1 mg/kg (0.1 mLikg of treat cause E:L“;:;:‘; — \ cardioversion ui:!@mﬂ:;l:
+ Atropine for increased vagal 1:10300). regular
tone or primary A I:ul_ou:k i Atropine 10/IV dose: and QRS
. 1[?,c;ns.mlner transth_orau:lc pacing/ 0.02 ma'ka. May repeat once. e o | muonomarphic
el Al Minimum dose 0.1 mg and 8 h
= Treat underlying causes maximum single cnseg[).f: mg. COId paCk ul'LlLﬂﬂLﬂﬂ P ; " 13 l
A - - = |f IOVIV access presant, give
5 ! Carotid massage sdoncsins Byt
- - CRNEUTLELIT
i i = |1 [OVIV access nal available, advised
. If pulseless arrest develops, go to Cardiac Arrest Algorithm J /valsava ma neuver et v, . . Amicdarone
@ | synchronized cardioversion | * Procainamide
ssocation Tuanin (s

4

_J

Beaqin with 0.5-1 J/kg;

if not effective, increase
lo 2 kg

Sedate if needed, but
dan't delay cardioversion

Adenosine 10/1V dose:
Firgl dose: 01 mgdky
rapid bolus (maximum:
G ma).
Second dose:
0.2 mg'kg rapid bolus
[maximum second
dase: 12 mg)
Amiocdarone 10/1V dose:
5 mgfkg over
20-60 rminules

ar
Procainarmide 10/ dose:
15 mg'kg over
A0-60 minutes

Da not rautinely
administer amicdarone
and procainamide
logether.

A 4

4t Advanced Emergency Care




4 Identify and treat underlying cause A
Initial resuscitation e Maintain patent airway; assist breathing as necessary

- Monitori ¢ Oxygen (if hypoxemic)

waz IVionitoring ¢ Cardiac monitor to identify rhythm; monitor blood
pressure and oximetry

\eg _ o

¢ Hypotension?

* Acutely altered mental status? Clinical evaluation
¢ Signs of shock? “ >

¢ |schemic chest discomfort? stable:

e Acute heart failure?
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Reference

 Tintinalli's Emergency Medicine: A Comprehensive Study Guide, 8t Edition.
* Roberts and Hedges’ Clinical Procedures in Emergency Medicine, 6t Edition
* Rosen’s Emergency Medicine — Concepts and Clinical Practice, 8t Edition

e PHTLS: Prehospital Trauma Life Support, 8th Edition

e 2015 American Heart Association Guidelines Update for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care
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