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Safety Resuscitation
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Compressions  Airway
Push hard and fast Tilt the victim's head
on the center of back and lift the chin
to open the airway

the victim's chest
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Breathing

Give mouth-ta-mouth
rescue breaths

Association @
Learn and Live /

aman mnan Tsmin hauiasnsm

Cardiac arrest
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American Heart Association Guideline 2015

Adult Cardiac Arrest Algorithm—2015 Update
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_* Give oxygen
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Yes : ﬂhythm \”u,\ No
IO 5 shockable? T ¥
VF/pVT Asystole/PEA
3
Shock
s ¥
CPR 2 min |
¥

CPR2min | CPR 2 min
- » Epinephrine every 3-5 min * WO access |
o Gonsuamdvancad irway, Epuwphrmeeweryasmn f

£ 2015 Amernican Heart Association

| CPR2min
| * Treat reversible causes |

Yes

12
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Got050f7

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

. * IfROSC, goto
. Post-Cardiac Arrest Care

* Push hard (at least 2 inches

{5 e} and fast (100-120/min)
and allow complete chest recoil.
Minimize interruptions in

-

|
|

Rotate compressor every

2 minutes, or sooner if fatigued.

If no advanced airway,

30:2 compression-ventiiation

ratio.

Cuantitative waveform

caprography

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

Intra-arierial pressure

- If relaxation phase (dia-
stolic) pressure <20 mm Hg,
attemnpt to improve CPR
quality,

Shock Energy for Defibrillation

« Biphasic: Manufacturer
recommiendation (g, 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

« Epinephrine IV/10 dose:
1 mg every 3-5 minutes

= Amiodarone IV/IO dose: Frst
dose: 300 mg balus. Second

Endotracheal intubation or
supraglottic advanced atrway
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
c?vast compressmns

: 'ﬁet 1 of Spontaneous

‘Circulation (ROSC)
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¢ Pulse and blood pressure

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

* Spontaneous arterial pressure
waves with intra-arterial
monitoring

- Reversible Causes

lA * Hypovolemia

* Hypoxia

= Hydrogen ion (acidosis}
* Hypo-/hyperkalemia

* Hypothermia

« Tension paeumothorax
« Tamponade, cardiac

* Toxins

* Thrombosis, pulmonary
* Thrombosis, coronary




Airway management
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1. Manual Airway Maneuvers
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Head-tilt/Chin-lift maneuver
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Jaw-thrust maneuver
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E‘ﬂﬂﬁ @M “sniffing position”

N110901W ; Roberts and Hedges’ Clinical Procedures in Emergency Medicine, 6" Edition

Nose - Chin Axis

Head Rest
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Suctioning
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2. Adjunct Airways

Oropharyngeal Airway

Huginsaiilfiitesodamanumels  JoefulildTauauan ludumdalu
Aol $8nda e il gag reflex Tinas 19 ludthefidadda marzeznszdulidilele
9198 130 (A laryngospasm 1@ lApAlsidenvinauazaue linednuyesnues
e Favwaatn yuthnlUSefvgiear lobulevasdtlie wminvesgunsalmaiuly dau
Jasewsuila epiglottisin lUrufumisdundaesdine hldmadumoligngany
Saunazmnlded duivldnmevesgunsaiesezduTauauIianlumadnmds
uazgamumadunele’ld foulunsld oropharyngeal Airway 18un Filaiidanda

Qﬂauﬁ gag reflex

oy A

n13 lar'ld #0437 Ao

R R 5 e A g 2 ;
357 1 ldlunindy 180 eam Tasdulddulaenaneius Tdmanauihnvedile
aon Yareginasiidh 1) lugeshnaufiasnu dundwesresthn ndr8avyune 180

aem 1 ndvwegludmiia Undndeuivaugdnsairud lsuge



359 2 1 ldnaaumadans Tagdnseiduah U udnaumnuTdwesre nlinau
S " . ' 3 '

ga 1zunsngounInmsld oropharyngeal airway 1Aun Wumsnszqulddio
=) = a‘l ‘5 T A = o

9130 uazmadunileganuinniuainmslaiads vianszduliing

Y
laryngospasm wuau

3. Bag-MASK VENtilation

maenieladreniimnaen1iniels (face mask) HimnEeMsHIol
ldiite wemsmelalu dihefivuead wiongamols, ldomolaludiodad
wiglueaua 1 ioans wiome leenSaunazsis wielenoumslaneronisl
lazmevasmaemeviomelaeen  wihmnyenmsmelalenaulumiues
o W o oa w 3 e A ' ) o 9
AiheliaseunquawatInuasynassudsudihnae Iduuuatdnaulumd
yoairu

- vd o ' g o 3 ]
l?.lﬂ"l’ﬂ\uﬂuﬁ151ﬂ13ﬁu']ﬁjiéﬂﬁJallaSU'J“Hﬂﬂ aquuAIMUINID lae 1w

L
=S a

uniidenametiuayn lduuuduasayn  vazid¥nanudandd wihnn
3 ¥ ¥
aseuthnIdatinhiliflanss  wloudunmainatwaziuniuveunszgnnsiy
1 & = v | 3/ £ g oy ' ¥ Y
a1 snvunazfs aelunedundunelvasuvsniuanides azyeliwiinmn
ar ol ‘Q. 13 1 Qy 1 o T
nszdu Auluwh windedin dauiiidesiwegnisdumdie aunszgnniy an
4 4 ¥ L 1
ponussau i lldamh et liauuazillandeudss lianldmaedu
Wa4 (58071 C-E technique #an1nngae ¥1a1awny self inflating bag LAz o905
a P o ¥ ' H 9o 9 o )
fuleelduseau vamiosndn 20-25 wui1  Iisane lMnitsenonda A25¥w
3/ o A = .
meladedasimsmielatszuina 10-12 asswoun® 1918 tidal volume 6-7 ml/ke

130 500-600 ml



4. Endotracheal tube intubation
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o Crash airway

" IYes :
meses- . Difficult alnwray

From difficult
airway

S,

1 Yes - postintubation

.management
i Yes T
. Faiied airway
ssatempisatorioy VeS|
expenienced operator?

Main emergency airway management algorithm : The emergency airway
algorithms. In Walls RM, Murphy MF, eds: Manual of Emergency Airway
Management, 4th ed.

Philadelphia: Lippincott, Williams & Wilkins; 2012. Copyright ©2012 The

Difficult Airway Course: Emergency and Lippincott, Williams & Wilkins.)
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Useiiju difficult direct laryngoscopy #14 “LEMON™

- Look externally gansmznisusnveslumhuazdineiiidnyauzmiteg
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A. Incisor distance B. Hyomental distance C. Thyroid to floor of mouth distance

AUV ININ : https://medesT118.com
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Mallampati classification

AaLtlann : http://anaesthesia.org.au/emac/airway/airway/assessment.html
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- Neck mobility JiatiAavesnsvdudne

1J5213iu difficult bag-mask ventilation 913 “MOANS”
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- Mask seal §inngla 4 v limsaseumhmngiemolai idnin wu
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- Obstruction/obesity AnTin1IzMaAUmolaganuvsaag lunaaiaiu
- Aged fnilergunnndn 551
- Noteeth pi’ﬁ"lﬁﬁﬂu
- Stiffness 1R Tymimsversdave slen i Ulsn

\ COPD/Asthma, gnnasa v5mmMien .
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5. Difficult Airways
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The

Difficult airway algorithm

eds: Manual of Emergency Airway Management, 4™ ed. ©2012 The Difficult Airway Course:

Emergency and Lippincott
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naditia Fung amivnsanhdiheneiuiozAadnfvemadumeled
doalimssromdeldresomelsluvainiy Taovnlass13n1seaudasld
(forced to act) HU WOIMINTZAUNTZAWIINNIY muﬁumﬂwﬂﬁmmmm,tﬁ;
FJHUIY anaphylaxis/angioedema, Fi‘ﬂ:lﬂ morbid obesity, status asthmaticus §ﬂ181u
intensive care unit (ICU) “?il,ﬁ\‘lﬂf}ﬂ“(iﬂ‘ﬁ’mﬂwh Tﬂﬂmﬂ‘lijﬁiﬂﬂ rffﬂ’]ﬂﬁm?: respiratory
failure Hudu wwdonimsladeriomolaiui Tasennliouniionhlivndunaze
e ndwuiievinamus RSI niniuldiesovialadae one best attempt WInd130
Tihimsquadiio szozudaldnerioniolede 1 udminhiduFoldidhgmsquan

LUUING failed airway
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18 A9 an 1diromunsn maintain oxygenation 1&u3eld winlildliidhgnisqua
AMWUUINN failed airway WIn1& iRDIsan s imsquamadumesledionisse
mulaeldninnngaonols BVM) wield gUnsal extraglotic devices (EGD) 1l Toma
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uAMINAISANI1 BVM  uaz EGD  ldownlnlavewevelelasliulem

P ™ ¥ w E A "o o 2 = oy 3/ o
wtenh vdunaze aaendiieso Taowin hidussazdeadimsnnsalsgilnsa
wglanesiemiallunsdidilelane ¥remeleoin 18un Inwbating laryngeal mask
airway, flexible endoscopy, videolaryngoscopy, cricothyrotomy Wi mslanesaonielanig

9y (blind nasotracheal intubation)

6. Failed airway

Y oy = @ Y o . X A4 9y Ay ‘
ﬁﬂ'm‘nmnuu?mwmaﬂwmiiﬂmmmmmw failed airway ﬂ'EJPj‘iJ’JEJTlﬁHmﬁ’ﬂuﬂ'lialﬂ

o onilade3TMsTedu TaeduAnLINADIN15 81 T1@ 11150 maintain oxygenation 10
viso bl win 18ldidenly Fiberopticlaryngoscopy, Videolaryngoscopy, Extraglottic device BT

Cricothyroidotomy 351875114 1110 maintain oxygenation Ti'l& ¥ Cricothyroidotomy a8l

gﬂ Videoclaryngoscopy
NUIVDININ http://refinemed.com/lab-equipments/657-smt-ii-fully-portable-medical-video-

laryngoscope.html
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Circulation management

1. suock
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Moanwersonianinmsi ede luammnsnid 0, 11418 (cellular 38 subcellular level)
= o 1ol a '
Tao vuavaFonuUuily 4 ¥iia l’l?ﬁ!ﬂ
- Hypovolemic shock & TLHﬁlﬁﬂ 910 hemorrhage, capillary leak, GI losses, burns
- Cardiogenic shock 1NAINNIE myocardial infarction, dysrhythmias, heart
failure, valvular disease
- Obstructive shock INANAIE pulmonary embolism, cardiac tamponade,
tension pneumothorax
- Distributive shock 1410 sepsis, neurogenic shock, anaphylaxis, adrenal insufficiency

- £ a

Tumssnugdiheniinne shock 1y JedAgde dsalinisitdoldndveg

o

.

Tung shock wie'li naziflu shock viialu TauFudulunisfnunzdoslszdumn
fhovzdealdsumni vieli WenseduanuduTafin uaz$nuane shock mu
aungae 1l

lusuduusnifediheiinng  shock  Feiuindesinsuifemslimsni  Tae
W93z IR LaraunMgueen1Iz shock Tufe hypovolemic shock, obstructive
shock 1102 distributive shock nazdealfmsh udesdu Tamsrhildion Wi
isotonic crystalloid solutions Taaiila large- bore peripheral intravenous access wazlilu
PSinaiivanzay viensdimungueniaz shock Lidany 81919535 lunsde

Ansanlumsldarsi 18un ms 14 ultrasound %70 Uszidiu

“RUSH" exam : Rapid Ultrasound for Shock exam

ol o & J
bil

msmae 19 ultrasound Tumsilszdiuldun

Preload Fuafloufuniesnifiun (ank) wineda dead nadouludy
@oamnowdngraly Tussmoansoisziiu inferior vena cava lazms
Q‘CU“L?’TU&"I 17U peritoneal fluid, pleural fluid Taold probe ultrasound malu
Aumiandoiumsi  ultrasound  FAST ‘[u%ﬂmqaﬁmgﬁluﬁﬁ ms

152180y inferior vena cava lpgazideamnindnylld audealuiive
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Hemodynamic monitoring fn'lyl

Contractility ¥93%1 19 (Pump) 714 probe ultrasound fdunianihendno v
[~ Y = ' Y = @ Y v 1 a0 )
yeunu il Tasdsztiunnaiomn waladiuda ldieona1Un@ ejection
5 ; L = | as ' a . ) ' |
fraction @1 30TUAD MINNIINA (hypercontractile) 130 1 Wialidam
' - o % = L -
m‘iquaﬂia‘ﬂﬂ Y UNIEHIT8pulmonary embolism IHUANHUE right
ventricle(RV) strain fia RV "Umﬂiﬁlﬂ’hﬂﬂa, #4d000172 cardiac tamponade
INMSNUY fluid 11 pericardium
Usziiun@deah lnadouluamndudoalusrme pipe) NianuAalng
B ' s ' : | = o
w3011 Tae14 probe ultrasound 111 subxiphoid tWOHT aorta 343)
dnvuzidlueiduaums dudrveniale onawudnyue 191 Abdominal

. . - T
aortic aneurysm, Aortic dissection Wuau

AT1AAY RUSH exam (0938 Tumsuona1imgn1ig shock

RUSH Hypovolumic shock Obstructive shock Cardiogenic Distributive shock

evaluauo shock

n

Pump ~ Hypercontractile heart - Hypercontracti - Hypocontr - Hypercontractile
- Small chamber size le heant actile heart heart (early sepsis)

- Pericardial effusion - Dilatad heart
- cardiac tamponade
-RV Strain

- Cardiac thrombus

- Hypocontractile

heart (iate sepsis)

Tank ~Flat IVC - Distended IVC - Distended IVC

- Flat jugular veins - Distended - Distended
- Peritoneal fluid jugular veins Jjugular veins
(fuid loss) - Absent lung -Lung rockets
= Pleural flud shiding {pulmonary
(fuid loss) (ponewmothorax) edema)

- Pleural

fluid

(effusio

ns)

- Peritoneal fluid

(ascites)

- Normal or small

IVC (early sepsis)

Pipe - Abdominal DVT Normal

a0rfic aneurysn

- Aortic dissection

Normal
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2. M350 SHOCK AR 13

o

' ¥
UMITAHINTUWIZINIZ DIADFUAVDL shock V1WA A9

=

Hypovolumic ~shock winmaninmsg@uden wu  gihelszavgifmgi
= & W o o w 9y @ A E

@oanon Wudu masnuindyvesdihonnzdnanfemsmuiaes agms
Iiapan3e@sUIMAUNY  Cardiogenic  shock vniavIna1zlaviaiden
(myocardial infarction) A5 1HM3ny1 Taomilsdinnuddyiumsdaduidon
Wala (coronary artery reperfusion) nageniims wusenlveunumsdudives

o = 9 = o ow o = EY
¥iala nsaigihslima Dudvesinlananasiie

= o

Obstructive shock INANTUNAA 9] NNUUD LA

o Pulmonary embolism : Ainsanmsine lasuoduieniigasuludu
Goniillan von M18na1e3s 18un 1o fibrinolytic agents, catheter
intervention, MIMIAA 130 N1T1HON anticoagulant agents AINUAIIY
REHTREST

O Cardiac tamponade DINTUTN pericardiocentesis

O Tension pneumothorax norsald ICD

Distributive shock

% 3

o Anaphylaxis enniaNuddyde1¥ife Epinephrine Tavdulvajluglng
321151 Epinephrine (1:1000) 0.3-0.5 ml IM AiFuniadun
(anterolateral thigh)

: - i/ = 3/ & = Y 1

O Adrenal insufficiency 9&ADINIT anlv systemic steroid 1aun
hydrocortisone 130 dexamethasone 3IUA1Y

O Septic Shock HANMITNYI fin dosiims 1y board spectrum antibiotics i

21’ o a g 31 9/ o & 5/ i
ﬂi@UﬂQﬂJL‘h’?)ﬂTMﬂﬂHﬂlzﬂWiﬁﬂL“ﬂﬂ‘Uﬂﬂﬂﬂ'}ﬂ Tﬂﬂwmmman@ﬂ’wm
4 ¥ 4 & H . .
mzirenoulie siuyeiaus nniulRaisdn  crystalloid solution 30
mlke nsifiholinzanuay Taradi(systolic blood pressure < 90

mmHg, Mean arterial pressure < 65 mmHg) %30 lactate Widon [ 4

mmol/L



3. Hemodynamic Monitoring

=1 = = ~ = -~ A r
Wumsdseiiuvazmsanmumsaounlasvesszuy lvadewaon mevaelu

()
Add

Mitne nsaindmsnlfounlaeszuuvateuwdoauazlssfiunsnouaue1Ue
9y ' a g ¥ oy ¥ ' ) e P A Ao
Athoaemsinunld eunsom ldawamsIdgunssitunugv uazinsesiioniiainy

¥
A

o Y = as o
Fuxeu lastivannis lumsiszdiua il

= c; 3 o/ ar o] L) o I el
o I IFIuRunInensilleg taranudunguesdUfia
3/ oy 1 a 9y ' 3/
o M3lFaeIsmslumsmiemsdszdugihoaanummzay  linasly
o =1 e = ] =1 Y 3’ & a
WMIARETMS e lumsviemsdszmiums aisd Wesnneiuna
di. e :ﬂ' e 9/
anuamamasuuaz liunyene 1d
0 N53AA venous oxygen saturation (SvO,) uaz1lsz1iu cardiac output #1150
w01u madszmiugield
- ' L a0 w
o M3tJasuulasueeat hemodynamic 19 9 Tuszeznamasnuains
e warsan lumssemsdaduleidarsi dihe'ld uazaisi
M3AAAINILas 1321 UAT hemodynamic variables 0619ABLI104
o miandulalumsmiann1s non-invasive W30 invasive procedures GHEEY
hemodynamic  wofihoidiuldamanuminzay  hiasdadahdeuily

— 4z
50131 non- nvasive MUY
Usziiuldvareds vazmieen ldvarouuy Taoisnmsnaunsam laivesnnduldun

Blood pressure 182 Mean arterial pressure (MAP)

@ @ = 9 & s z 5 o @
ﬁn]’]iﬂ?ﬂﬂ'ﬂllﬂuiﬁﬁﬁu!ﬁ‘ﬂﬁﬂﬁ'lﬂuﬂll non-invasive T@Em"li'iﬂhﬁﬂ

Angndes A3 Imsdenvinaves cuff Aleialinanzay famsai s

: YUIATDULAUU(cm) YUIA cuff 10 blood pressure

| 22-26 Cuff vinadnd1miugIng) 12 x 22 cm
27-34 Cuff vinatnAdmiugng) 16 x 30 cm
35-44 cuff winalvnajdmiudlva) 16 x 36 cm
45-52 Cuff dwm5uiaduvifIng] 16 x 42 cm

M5 naarun cuff Mivuizaulums1EiannuduTaninuyy non-invasive

anuau lanaiiiunzay Ao systolic blood pressure O 90 mmHg, MAP > 65 mmHg

(MAP = systolic blood pressure + diastolic blood pressure/3)
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ﬂﬁfﬂﬂ’)mﬁuinﬁ&ﬂﬂﬁ%uﬁﬂ nvasive ?fW]‘iD%IﬂEﬂ% arterial catheterization %Q ﬁ
Y A 1 W a A g Y iy o woA g 9 o
foafe @uwnsonsiumanuaulananlasunilasldaasanar ualidesinane deqly gilnsal
Aoudran  Inawme  uazldanudiunglums  arterial  catheterization  uaziia

3 ¥ g4 1 ¥y =& s A - o 6 ' Y A A A

ANUNINFIU lAun AR uasidu@eaual Aaeusnanmms lamoauiduidoanionn
4 v A = a Y A o ul.v = ' o WY Y
Wodnszumasa  saudeoiunannzidudeauagaaula  ldawnsamilanalides
-~ <
Ansanmuanuvzauniuse q 1

Central venous pressure monitoring

1 =2

central venous pressure(CVP) #inona aAlnnuauluvasaidoad lva &

o

AIUIN ﬁ]:!.ﬂut,ﬁ’}mﬁﬂﬂﬁ vena cavae (Superior vena cava, Inferior vena cava) 4
dmnagiian IndiResduannuauluialaiesuuyn (right atium) Andala
[ = a 3/ " . . 9y = 1 = [
UIUBNDA preload U119 HOIA199 (right ventricle) ¥0aH1)0 TnsNanaag
# 2-8 mmHg (6-12 cmH,0) win fihemelaTaglnasesemelanninfegn s-
12 mmHg (12-15 cmH,0) fi1 CVP fish awnsaven 187181268 Preload Hd1 A1)
msiansniwngithe uaadsinisdasims wasuuaswes Ccve nnndiianm
= I a & s Y o v 3 '
Meansaaey Fsezansodnldmamssiiun Tiunms asuausvadiiene

H 4 o ¥ st ' ol b
msliani welimsinudiheldaniuazmmzauunni msdaa CVP

o ¥ a2y ¥
gsom ldvaieds laun

Non-invasive measurement
At o Vo ' ' Y ot ]
Fmsnianuazainmaz l¥iustunIviaw 1dun s 1y
Ultrasonography Tums sy Inferior vena cava(IVC) diameter 1uﬁiﬂ?ﬂﬁ
muolues ﬁﬂﬂﬂ@ longitudinal ultrasonographic view U493 IVC Nazian Right
atrium [3U91AN15774 probe A3 1981 subxyphoid taz¥ ldmadsuzdionuuug
. 4 =z v 2 ' A . . Y
sagittal IUBIH U IVC 1an "uuﬂiluﬂﬂulﬂﬂﬂmi}ﬂ maximum 82 minimum UDIAU
[ L4 1 3 Y "o . E
auguanataluriamsniola 1 cyclelaold M-mode 70 A1MATDI IVC AN
TavavanniionlFndumiagannIaiazidn Right atrium 2 cm W39 HHAIN
A7 hepatic vein ¥ 2 em Matlvzlddunialans ldmms Tadeunui
Fundafuase  vndmhanldunduia collapsibility index  Faa11130

Aunaldnn gas

Collapsibility index = [(IVC,,, - IVCy,, )/ IVC,,...] x 100%

(IVC,x = maximum IVC diameter, IVC,;,= minimum IVC diameter)

Faamnsoulanald 31 110 IVP diameter 10031 2 cm 1Az A1 Collapsibility

N X A = 5 7 g o = ¢ 1 o
index 11071 50% H110% CVP A nazma anstieziilse Teyrnomsfnmn

~



= o

wenunHdsansnl9yse Textinanms Ultrasound Usziiiu IVC diameter
Tums Usziiudihe’ld TasludionmelaTaslansessiomels Tauna probe 3a
Pauviaiaz 33 5ABINY uAY 1A IVP diameter 71 1AUIAIUIY distensibility

index 211 qas

Distensibility index = [(IVCy,\ - IVC,y)/ IVCyya] X 100%

wawa'ld 1 Distensibility index 110N 18% K1l 1o9zAsuTUBIREMS THAT

Hea

AN ultrasound UAAY IVC TasI probe NAHUY subxyphoid Tu longitudinal view

NUTUDININ https://www.ahcmedia.com/articles/1 3685 6-ultrasound-for-trauma



Invasive measurement

A. Central venous catheterization

Central venous catheterization (N0N131)3213U CVP Ao ms lameaiu

EL | o ' ; A . . ¥ '
mglay Laﬂﬂﬂﬂﬁﬂg internal jugular ¥13® subclavian vein i ma*uamwag“lu

be

svC 1ndA0 right atrium MIMTHALITA TAM CVP tazin 1414w

Jamlasassnnmeaiu laoda CVvP luyiimioleesnga (end-
expiration) 1119z molaeaieldinsearomols §1 cve Imsnfaountas
nnsznamelad) nasmola sen namanfihofinevaussdemsivms

H k7 i =Y o @ g
W1 uaza 5o 19 fluid challenge test Tums UsziiuTaoliismsidae Uil

~ S | nitalcvpg-12 | ‘ Initial CVP >12
Initial CVP < 8 cmH,0 5 emH,0 - cmH,0

Crystalloid 200 ml iu Crystalloid 100 ml tu Crystalloid 50 mitu |
10-15unf 10-15un# : 10-15u"# '

1
s Weeds

{— .,w:[:«‘,ﬁwfr

|CVP s >5 emH0 CVP dis < 5cmH,0

[l 2 10w compietevolume

s B W

i

. LVP 3934 >5 CVP pmee 3-5 CVPesma =2 I WP zez35 i CVP aasi 2

emH:0 tmH,0 i cmH,0 : e¢mH;0 j cmH,0

I— el seusn ;L selssduie 10+ :'— spafaads L i | b sEtIzzuEn 10uH |




D pressure transducer Lﬁﬂfﬂm CvP aanuiiu waveform ﬁdgﬁ a wave
W00 atrial contraction YU diastole, c wave WD bulging Y84 tricuspid valve
14 f.j Right atrium ﬂ;mzﬁu systole, v wave W10 atrial pressure ‘Uﬂ&t“?lua@ﬂulﬁﬁ
FTUIAY 180AAT vena cavae VAIZ systole nou tricuspid valve Lﬁﬂua:ﬁu diastole, x
descent HINBDY $IIVRUL atrium ARIWAI 1AL y descent HINBDT FIVULHOAN

a o = =
atrium 11 ventricle vaizifia systole Taolunii c wave %ztﬂugmmaﬂ preload

e

Pl T ]
if 8 fm P N
~ 5 c:'Systc.ﬁe ‘L Diasinle 3

CvpP

N EKG 1lag waveform 483 CVP 211 monitor

NYIVDINTN : Tintinalli's Emergency Medicine: A Comprehensive Study Guide, 8" Edition

@ 1 d e ' = = 3 ]
B. Venous cutdown ﬂﬂgvu‘lmﬂuﬂuﬂu !Lﬂ@'ﬁl?‘i%ﬁﬁﬂil&ﬂiﬂlﬂﬂiﬂﬁﬂ'l

Intravenous access A 1U@IM150Y peripheral intravenous access 14 w%e
doamsia CVP luns@in dginvnaanudnnglunsi central venous

catheterization 13 pivevulunmsm central venous catheterization

4.Transfusion therapy

¥ Ay 9
. mslidudszneuveudonnnalialoanus

Yy 3y - 3y ® ~
AThegnAudeell M3 double-check Tumsssydihonas unit Nezld wievhimsdudu

siinszdy e iula ldn iy

76 barcode $WAUMSTUIU AIoynAa

Packed Red blood Cells (PRCs)
3 . ]
0193 uns 1 o Hb < 7 g/dL w3e < 8-9 gdL ludiheniiTsmiale
Vadea W Tende@eaRoundy  azansen i lusieionms luaan

Taomwiziile luaeuauss
] . o - - v¥ 1y 9
A0 crystalloid 1-2 L IV bolus (30 mL/kg Tuan) vieoranasanlvawaaun

- 1o A ' Y-
duidai easen liaunsaalugula luiudi
a x = _ EY -1
@A PRCs 1 unit 923152119 250 mL 920 114 hematocrit 1WuvU 3% Tu

Alna) (@01 10-15 mLkg 6-9%) Wluszozina 1-2 $2Tua Chitfu 4

$2T39)

doge,
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A g =1 = P a e Yy Ao

vioE i luneneims a0 lddasludihenimsmanves
wilavselafnlng asdhsziinne tansfusion reaction vagld Ansanld
ABO-Rh-compatible blood Lwﬂumﬁgmi‘iu ansnld Type O Rh-negative
(universal donor) 3o Type O Rh-positive unuld (szalu Pﬁﬁﬂ?ﬂ Rh negative 919
z P
fansinlusuing)
Massive transfusion

= o ' i < A

ABN13 19 blood replacement ¥171N7371 PRC 10 units nolu 2497713 w30

11NN 4 units M0Tu 1 52T Tud ) Taoldiih fixed combination Y94

PRC : platelet : FFP ludas1aiu 1:1:1

Fresh frozen plasma (FFP)
Ay 4 A . ; : A
n‘llﬂUd‘h‘LWEJLLfﬁ"Uﬂnz overanticogulation 910 warfarin @0RBDNIIN
coagulation defect, massive transfusion protocol lumsl¥desazate FFP Yszum
20-40 117 dip azaoudrdealinmiolu 5 Tu a1 UABO-type compatible 13
° Ses ' = a % o
SududesliiRh compatibility ualunsdigniivannsald Type AB duilu

universal donor 484 FFP utﬁ’

Cryoprecipitate
14 unzideaseniil fibrinogen < 100 mg/dL (1 g/L), AATIN
severe liver disease, uremia, DIC, dilutional coagulopathy Hd'iaﬁiﬂ';lf}

hemophilia A 7135 FVII concentrate A3 19 ABO-type compatible

‘ 4.Vasopressure 118z Inotroes
r

! UUIAUDIY ﬂﬁ‘e’lﬂﬂ‘;m%‘llmmﬁﬂ Cardiovascular Comments
receptors effects
Norepinephrine | 2-50 01, 01 Wiy BP, MAP, | 19lun12 septic shock
mcg/min Hio cardiac output L%
0.02-2 SVR*
| mcg/kg/min
Epinephine 2-10 O, O, 02 Lﬁij Heart rate, BP, 1411 advanced cardiac
_ meg/min W30 | MAP, life support
l‘ 0.05-0.5 cardiac output,
E meg/kg/min . ‘ stroke volume
‘ 1ay SVR
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‘ Dobutamine 2-20 i1, U2 Lﬁu Heart rate, BP,‘ FNYINIZacute
‘ mcg/’kg/min MAP U@a¥ cardiac : decompensated
! output, r heart failure,
A SVR cardiogenic shock
Dopamine 2-20 fﬂ{uﬁwumma 18 zﬁn Heart rate, IMU12 cardiogenic
mcg/kg/min <5 meg/kg/min: dopamine| BP, , cardiac | shock, ilemaina

receptors 5-10
mcg/kg/min: U

>10 meg/kg/min: U1

output Haig SVR

|
arrhythmias 4

* SVR = systemic vascular resistant

®

manaaiou ] ludesgniiuiniesvesszmaing

6. whmnelumsSamanz SHOCK

1. CVP 812 mmHg Tudihen Ty 18 lavewemels uaz 12-15 mmHg ludihoitlaness

molo

2. MAP >

65 mmHg

3. SeVO, >

70%

4. Urtine output > 0.5 ml/kg/hr

5. Lactate clearance Fi"lu’lmﬂ‘mtjﬂi o [(Lactate.

initial

100 110071 10% 11 6 ¥1Tu3 Tamame Tudtle sepsis

7. Arrhythmias management

Lactate,,,.,) / Lactate, ;] x

3 = o ¥ = = 1) o 4
Athentinnziladurndn@amsnlimsguanuyannisuos American Heart

Association Guideline 2015 Tasuradthoeemilu n1azialadusi(bradycardia) uaz a1z

i ludu L%’} (tachycardia)

@

&
JU




Adult Bradycardia With a Pulse Algorithm

Assess appropnateness for climcai condmcm
- ygart_rate typy;:aﬂy <50/min if bradyarrhythmia.

identrfy and treat underlymg cause

‘ . Mamtam patent airway, assist breathing as necessary
L= Oxygsn {if hypoxemnc)
| & Cani g

y!hm momior bio

Y
N,
N Persistent Y

bradyarrhythmia causing:
* Hypotension? : '
* Acutely altered mental status'? >

+ Signs of shock? e
+ Ischemic chest dlscomfort? e
* Acute heart failure?

Monitor and observe

5 ¥ Yes

Atropine g

e ; 1 Atropine IV dose:
. If atropine ineffective: | First dose: 0.5 mg bolus.
i

* Transcutaneous pacing | Repeat every 3-5 minutes.
e 08 o Maximum: 3 mg.
. * Dopamine infusion

Dopamine IV infusion:
Usual infusion rate is
2-20 meg/kg per minute.
Titrate to patient response;
taper slowly.

Epinephrine IV infusion:
2-10 mcg per minute
infusion. Titrate to patient
response,

ransvemus pacmg

@ 2015 American Heart Association

i https://eccguidelines.heart.org/index.php/circulation/cpr-ecc-guidelines-2/PART-7-

adult- advanced-cardiovascular-life-support
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Adult Tachycardia With a Pulse Algorithm

1

Assess appropriateness for clinical condition.
Heart rate typaczlly =150/min lf tachyarrhythmua

™
A

identify and treat underlying cause

¢ Maintain patent airway; assist breathmg as neoessary :
: . Oxygers {if hypoxemtc} :

b pressnre and oximee!ry

3 / Persistent 4

//  tachyarrhythmia causing:
/ * Hypotension?

-» Acutely altered m
. lschemic chest discomfort?

Synchronized cardioversion
. Consider sedation
| * If regular narrow compiex,
fie censtder adenosine .

; Yes
'smtus?

“+ Signs of shock?
* Acute heart failure?

i+ IV access and 12-lead ECG

5 Y | ifavallable
Wide QRS? Yes + Consider adenosine only if
20.12 second regular and monomeorphic

e Cnrzs:ﬁer uanhyﬂ':mnc miusm

. VagaJ mansuvers
. Menomne {if regular)

© 2015 American Heart Association

™

Synchronized cardioversion:

Initial recommended doses:

* Narrow regular: 50-100 J

* Narrow irregular: 120-200 J
biphasic or 200 J monophasic

* Wide regular: 100 J

+ Wide irregular: defibrillation |
dose (not synchronized)

Adenosine IV dose:

First dose: 6 mg rapid IV push;

follow with NS flush.

Second dose: 12 mg if required.

Antiarrhythmic Infusions for
Stable Wide-QRS Tachycardia

Procainamide IV dose:

20-50 mg/min until arrhythmia
suppressed, hypotension ensues,
QRS duration increases >50%, or
maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min.
Avoid if prolonged QT or CHF.

Amiodarone IV dose:

First dose: 150 mg over 10 minutes.
Repeat as needed if VT recurs.
Follow by maintenance infusion of

1 mg/min for first & hours.

Sotalol IV dose:
100 mg (1.5 mg/kg) over 5 minutes.
Avoid if prolenged QT.

: https://eccguidelines.heart.org/index.php/circulation/cpr-ecc-guidelines-2/PART-7-adult- advanced-

cardiovascular-life-suppor
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