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Electrocardiography (ECG or EKG)
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» Sinoatrial Node (SAN) =&
* Internodal track

» Atrioventricular Node (AVN) = Z &
» Bundle of His & KR
« Bundle Branches (RBB, LBB)
» Purkinje Fibers 5& & EC 48 4
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aVL, aVF, aVR
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Precordial or Chest Leads
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4th intercostal (left)
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A F| 3K ¢ Sinus Tachycardia
Sinus Bradycardia
Junctional Bradycardia
Ventricular Tachycardia (VT)
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1. DBKEL (TR ~ 128)

2. QRS(E + #&) (wide or narrow QRS)
3. P)& (P wave)

4. F R (Regularity)

5.P & QRS HHEE
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VT, VF tachycardia, PSVT
SVT + BBB AF Af,
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3. PR :
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1. IDVEEEY
2. QRS :
3. PR :
4, FRAME
5. PR Interval :

Atrial fibrillation
with rapid ventricular response
(AfRVR)



1. VBREY
2. ORS
3. PR :

Atrial flutter
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1. IDVEEEY
2. QRS :
3.PK :
4, FRAME
5. PR Interval :
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VT, VF tachycardia, PSVT
SVT + BBB AF Af,
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REGULAR QRS

REGULAR QRS
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1. IDVEEEY
2. ORS :
3. PR :
4, FRAME

Ventricular Tachycardia
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1. IDBREL

2. QRS :
3.PK :

4, FRAME

5. PR Interval :

Ventricular Tachycardia
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1. IDBREL

2. QRS :

3. PR :

4, FR B4 -

5. PR Interval :
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1. IDVEEEY
2. QRS :
3.PK :
4, FRAME

5. PR Interval :

Ventrlcular Flbrlllatlon
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1. IDVEEEY
2. QRS :
3. PR :
4, FRAME
5. PR Interval :
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Polymorphic VT
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1. IDVEEEY

2. QRS :

3. PR :

4, FRAME

5. PR Interval :

Polymorphic VT
Torsades de Pointes (TdP)




@ate < 60
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IVR bl‘ﬂd}f;ﬂ[‘diﬂ
junctional
AF Af,
REGULAR QRS

yes l l no

bradycardia

Jjunctional Af

AF

Flutter P = AF

Normal P = bradycardia

Fibrillated baseline = Af
No P, inverted P or after QRS = junctional rhythm
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1. IDVEEEY

2. QRS :

3. PR :

4, FRAME

5. PR Interval :

Sinus Bradycardia
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1. IDVEEEY

2. QRS :

3. PR :

4, FRAME

5. PR Interval :

First Degree AV Block
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1. IDVEEEY

2. QRS :

3. PR :

4, FRAME

5. PR Interval :

Lo

AV Block: 2nd degree, Mobitz |




1. IDVEEEY

2. QRS :

3. PR :

4, FRAME

5. PR Interval :

AV Block: 2nd degree, Mobitz ||

36



LDBEE AV block: 3rd degree

2. QRS :

3. PR :

4. 7 Al

5. PR interval :
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3rd degree

AV block
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2. QRS :
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5. PR Interval :
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PR prolong then drop = type |
Suddenly drop = type Il
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Ischemia/injury/infarction

M I . hyperacute T-waves ST-elevation

 TRESETREE m;ﬂ;‘—@—’\— )‘—\f'/\ _/\—VL
i}—‘— morphology

« ST elevation& HiE& = FE

o« HIRFTRIQIK % A\FK P
ST elevation T-wave
improves normalizes
T-wave

Q-waves inversion Q-waves
persist

Unstable angina, NSTEMI V.S. STEMI.
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=M ORI EBYTE (BELVH KLBBB ZEIRE)

ST £#

£ J BAEMNSTLEH - LIRERARFNMEZERZEL - T5FLUMEH -
(1)EAEERE : 21 mm (R TV2-V3)
(2)V2-V3: 22 mV (2405 B 14) ; 22.5 mV (<405 B 14)

>0.15 mV ((EAIEH L i)

ST FREKRTREE

(1) KFHETZ ST FiF 20.5 mm - HIREFRAEMESEL - K/
(2) TREIE 21 mm - BIREFAEMESE L - RREMRKE R/S EE >1

o 2
European Heart Journal (2019) 40, 237-269 ﬁ% B R EC
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Ischemia/injury/infarction

l;-.n‘ll' _.-" r II

I lateral

Il inferior

IIl inferior

aVL lateral

aVF inferior

V, septal

V, septal

Vs lateral

V, lateral
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1. 0\BEEL : <60 Bradycardia ; >100 Tachycardia

2. QRS : & From 0\ FE ; & From ILH\E

3. P)K : & Sinus

4, FREIME - PIRFRAI ? QRSERAL ?

5. PR interval : & FB{E>200mm ; AFRBICETTEE/ A S RIS BEER)

Sinus rhythm ~ Atrial fibrillation ~ Atrial flutter

Sinus tachycardia * PSVT ~ AfRVR

Sinus bradycardia * AV block 15t~31 + AfSVR

Ventricular tachycardia ~ Ventricular fibrillation ~ Torsades de Pointes



Sinus rhythm :

60-100, %=, P, #Z 81, ZFE120-200mm
Atrial fibrillation :

60-100, &, P/ X/\P, PRAFREI, RRAFR A
Atrial flutter :

60-100, /7|=E, %P@E@Hk, K%EE\U 1. VBEEY : <60 Bradycardia ; >100 Tachycardia
Sinus tachycardia : gy ZE A

>100, ZE’ P, %E’E‘U g éigiuéﬁr;aﬁiggsgégg)%ﬁiu;?K%EEU
PSV/T (BT RS T AlS RS 1)

>150, %, PEIAEHIEET, 3081
AfRVR :

>100, %=, #FEP/KX/\P, PRAR AN, RRAZRAY



Sinus bradycardia : <60, &, P, A2 81, & FE120-200mm

AV block 15t ; <60, &=

%=, P, #RAl, 2B, PR>200mm

AV block 2nd-] : <60, &, P, PRE1T#i=

AV block 2nd-11 : <60, &, P, PRAZEER, A~ S Al

AV block 3 : <60, &, P, PRAZEEE, PP R, RREE R, [ pkE5i
Af slow VR : <60, &, EP/K/\P, PRAFERI, RRAF Al

Ventricular tachycardia : >100, &, ##&P, 73 8
Ventricular fibrillation : >100, &, &P, & 27521

Torsades de Pointes

>100, 5=, ##P, AR RI/ZREE AR

1. O\BKEL : <60 Bradycardia ; >100 Tachycardia
2. QRS : £ From /& ; & From ILH\E
3. P : A& Sinus
4. 3RAIM - PRI ? QRSERA ?
5. PR interval : £ EE1E>200mm ; AR 8!
CET T =/ A S Al/FZBE )




THE END
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Shock

4%
DY Distributive g Obstrg_cltive
(FEBLZIN) (nonseptic) IEEY
. 16% 16%
Anaphylaqtlc shock Cardlogenlc Hypovolemic
Neurogenic shock DEM  (EMEH

B Types of shock
629 73 fn 14 (BUD)

Distributive (septic)

l

7 2%

Ref : N EnglJ Med 2013; 369:1726-1734
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Surviving sepsis campaign: international o
guidelines for management of sepsis and septic
shock 2021

Septic shock
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Definition of Septic shock

* Septic shock:

* Sepsis + Cellular/Metabolic abnormalities + Circulatory

1. Sepsis
2. Serum lactate >2 mmol

3. Persisting hypotension requiring vasopressors

to keep MAP>65mmHg

* With these criteria, hospital mortality is in excess of 40%.

62



Screening and
early treatment



Screening for sepsis and septic shock
* We recommend against using qSOFA compared to SIRS, NEWS,
or MEWS as a single screening tool for sepsis or septic shock. [iEane

Box 1. SIRS (Systemic Inflammatory Response Syndrome)

Two or more of:
%ﬁ 3:[_\J . Temperature >38°C or <36°C
o
. Heart rate >90/min

Respiratory rate >20/min or Paco, <32 mm Hg (4.3 kPa)

White blood cell count =12 000/mm? or <4000/mm?
or >10% immature bands

* Screen for sepsis : SIRSTEFRqSOFA
« & RIMortality : gSOFAEALSIRS

From Bone et al.®

* National Early Warning Score (NEWS) Box 4. SOFA (Quick SOFA) Criteria

» Modified Early Warning Score (MEWS) Respiratory rate =22/min

Altered mentation
Systolic blood pressure =100 mm Hg



SOFA score fg /0 A Bt B &[0

Score
System 0 1 2 3 4
Respiration
Pao,/Fio,, mm Hg >400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, x103/pL >150 <150 <100 <50 <20
Liver
Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)
(umol/L)
Cardiovascular MAP =70 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine =15 or
dobutamine (any dose)®  or epinephrine <0.1 epinephrine >0.1
or norepinephrine <0.1°®  or norepinephrine >0.1P
Central nervous system
Glasgow Coma Scale 15 13-14 10-12 6-9 <6
score©
Renal
Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(umol/L)
Urine output, mL/d <500 <200
Abbreviations: Fio,, fraction of inspired oxygen; MAP, mean arterial pressure; b Catecholamine doses are given as pg/kg/min for at least 1 hour.
Pao,, partial pressure of oxygen. © Glasgow Coma Scale scores range from 3-15; higher score indicates better

2 Adapted from Vincent et al.%” neurological function. 65



[nitial screen and resuscitation
- Sepsis and septic shock B E - 2 17714 T34 52 £ i) rbes i

- zt{LSepsisiBE - B a5 Blood Lactate - Weak

o« FEEBRBIEENLactate 2 MNE - BIRFTER EEHMNEE
LactateZE S HY 0] BE T4 Weak

e O] {£ FHCapillary refill time2R&z¥ {4 Perfusion@ & A & Weak

l
(T
'.I:IIII'

a3/ NIALE T 2D 30 mL/kg NGRS AR - Weal
H% | JEA ?Eﬁfﬁ% —i’:E}JHJf(E_é(I\/IAP)%SmmHg ° Strong
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Infection



Initial screen and resuscitation
BT ¥y S [ EsEc iEE Septic shockZ &

= s5J3EMER1I/NEREAGT - Strong
ST S A Sepsis8 BN 2 BE - BE IR R IR EIER
sh, N O 7= ==
A2 0l BE Time of antibiotics £ iE %3/
FFASEA e o N Weak
- - SEEEEDEESSeptic shock 2 1/NIFALEFINEER
o \lT-E~\; = . > =+ A\ - H- 7ESS gg
BTETRCR L st pisepsis 21K > 3/ AT RASR 7 & R =
== I\ E 424 Weak
RREIE . maasimemmns > menes - s

« RO/ N AERBZUWAICU - Weak

68



Antibiotic Timing

Shock is present Shock is absent
Sepsis is definite Administer antimicrobials immediately, ideally within 1 hour of
or probable recognition
Administer antimicrobials Rapid assessment® of
Sepsis is possible immediately, ideally within infectious vs noninfectious
1 hour of recognition causes of acute illness

Administer antimicrobials
within 3 hours if concern
for infection persists

*Hapid assessment includes history and clinical examination, tests for both infectious and non-infectious causes of acute illness
and immediate treatment for acute conditions that can mimic sepsis. Whenever possible this should be completed within 3 hours
of presentation so that a decision can be made as to the likelihood of an infectious cause of the patient's presentation and timely
antimicrobial therapy provided if the likelihood is thought to be high.
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Antimicrobial choice

e &1 %93 = [E MRSARNF2 A [55 Z Sepsis or septic shocki&
% ’ EEE n(:(éllM r_&Lj:}L _%%%EM§MRSA ° -

e #1297 MRSAE 2 A [5: Z Sepsis or septic shockE
Z - AEFZRLRMEMEREEMRSA - Weak
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Antimicrobial choice

« $T¥J8 = EMDR organisms/El 22 & [ 7 Sepsis or septic shock
2% O PHE W E 2= Gram-Negative E 12 2 & &g 14

- Weak
- % °

=
 m—
VAR

1

Bl
I

F
Ly

T EIA{E/ZMDR organisms/El 22 & [ 2 Sepsis or septic shock

BE - AEFRSHERMIERKZEGram-Negative & 2 £ 5
MINERE - s

=

ﬁm
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Antimicrobial choice

» T ¥1 8 Sepsis or septic shockiBZE - —BEEE R ARE
EiE - AZZRSESHEHMIE R ZEGram-Negative

;é_ *Ea ,\/ n\g m\/és_/E\ Ir& EI:_\_ /_:E % ° Weak




Antifungal therapy & Antiviral therapy

BT ¥ 8 5 [E BIE B ZL A [ Z Sepsis or septic shock & &
2R 2%‘ B EEEY) Weak
5T ¥ AR B E B R [% 7 Sepsis or septic shockiBE -

*EE?“E’E . /2|<:<él AR EH Q_%_%—?—gtl:% ° Weak

Ex

 HRIMAEEEY) - S5 R ERVE

= o

nllk
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Risk factors for Candida sepsis
Candida colonisation at multiple sites [177-179]

Surrogate markers such as Serum Beta-D-Glucan assay [177]
MNeutropenia [180, 181]

Immunosuppression [173, 180, 181]

Severity of illness (High APACHE score) [182, 183]

Longer ICU length of stay [183]

Central venous catheters and other intravascular devices [168, 180, 181, 184]
Persons who inject drugs [185]

Total parenteral nutrition [186]

Broad spectrum antibiotics [178, 187]

Gastrointestinal tract perforations and anastomotic leaks [186, 188-190]
Emergency gastrointestinal or hepatobiliary surgery [190]

Acute renal failure and haemaodialysis [186, 188]
Severe thermal injury [191-193]
Prior surgery [186]
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Risk factors for endemic yeast (cryptococcus, histoplasma, blastomyces, coccidiocidomycosis)
Antigen markers such as cryptococcal, histoplasma or blastomyces assays [194-196]
HIV infection [197-200]
Solid organ transplantation [199, 201-203]
High dose corticosteroid therapy [199]
Haematopoietic stem cell transplantation [204]

Certain biologic response modifiers [205, 206]
Diabetes mellitus [207]

Risk factor for invasive mold infection
Neutropenia [204, 208]
Surrogate markers such as Serum or Bronchoalveolar Lavage Galactomannan Assay [209-211]
Haematopoietic stem cell transplantation [204, 208, 212]
Solid organ transplantation [202, 212-214]
High dose corticosteroid therapy [215, 216]
Certain biologic response modifiers [206, 217, 218]
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Recommendation for Infection
» 5T ¥1Sepsis or septic shockB& - #EF IR R T

ZTFM /T NaBEZ AR - SR RRGR L7
Thek - —
* Ex: Liver abscess, empyema, necrotizing fasciitis
eriltSepms or septlc shockB & - EE a5 2R ol 5E
AR ZIVELR -  £EZUEBEMIVERZE - Best
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Recommendation for Infection
* #T¥JSepsis or septic shockEE - LLEAFE - EFEFHE

EERENAEE  FRESFIGEESERMEAAES - Veak

III'

» $T¥JSepsis or septic shockiE & £ FiBeta-lactams 7N ER
5 - CEFEEATBolusiE * - BEE BT LIGBolusEI=E#& - &
R TE2EENT - eak
TS IEREE( > AZEBRISEN—F)WEERE - oJfE
Beta-lactams /B4 15 E30REE -

I||-IJ
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Haemodynamic
management



Fluid management

» BT ¥JSepsis or septic shock & - EEEREEA R
Crystalloids 1F/3 58 —#RENRA R

Strong
» &1 ¥¥Sepsis or septic shockEE - [CEFIEEEK - BiEH

g aRis

H

Af&Balanced Crystalloids (Lactate Ringer) Weak

- £T ¥JSepsis or septic shockiZZ - [LHEE A RN=GEiE AR

Crystalloids

(T
:|:|||P

=

JAlbumin ° Weak

]
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Fluid management

» &1 %JSepsis or septic shockiZE - A2 &% Starches
AR ERERERE - Strong
+ Ex: VOLUVEN
S5 - AEFEFEH gelatin

» £T¥Sepsis or septic shock:E
ERERER -

Weak



Vasoactive agents

& - [CREE N [ & 71 [BR 2%

=

7

e &T¥JSeptic shockE
Vasopressors - HMEEZES

= — R MEFE

« H 1t : Dopamine. Vasopressin. Epinephrine. Selepressin.

INorepinephrine {E%

(]

Strong

|

ot

=

N

o

}I

Angiotensin II.
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Vasoactive agents

« #T¥J{# FHNorepinephrine 1/} )A#E35MAP> 65mmHg 7 B & -
CE#E#& Norepinephrine® CFEHEEEEE - B2

Vasopressin {F &

III-IJ
:|:|||I'

% __fRMEFTBRE - (K=

* Norepinephrine range : 0.25-0.5 pg/kg/min

e Ex: /i\%64Kg

0.5ug/kg/min >

flir

%0

I

NN

éZ)

]

Weak
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Vasoactive agents

» 5T %) = 2&£{5 A Norepinephrine LA X Vasopressin 1/73&
=00

==1

EHEFREMAP> 65mmHg 7 8&

[T
1Ty
OllF

Weak

Fi'"’]'
et

Epinephrine {E &% — &R MEF




Inotropes

FCardiac dysfunction Z

» &1 ¥¢Septic shock& f
mrEEKNINERERFINERSE - 25

*  FH Dobutamine & Norepinephrine

» 5y, ZEEpinephrine alone
* £T ¥¥Septic shocksk & Cardiogenic shock

‘h

g FADobutamine &

X8

45

|/
- —
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Monitoring and intravenous access

» Bt¥JSeptic shockB & - LEAEE AL APE - Vital signs(NIBP) - B2 &
[nvasive monitoring of ABP L 5z Dynamic measures RGOS Weak

* Dynamic measure : Response to a passive leg raise or a fluid bolus, using stroke
volume (SV), stroke volume variation (SVV), pulse pressure variation (PPV), or

echocardiography.

* FloTrac (/%)

» LiDCO (A)




Monitoring and intravenous access

III-IJ
:|:|||I'

—’—Tﬁ/zﬂ/\

FEHIMETRZ VIS - BEH
FERZE . Pl #EFFMAP>65mmHg ©

« T 1 EPRAR T RRESE

farrin
Sk
sEH
P va
=L
=
i

o #T¥JSeptic shockE & - LLEER A B R

3

EHmol=N]

P IkEE MR
Sfy-cdireSm gl

vl
rts

=

I8

Weak
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Additional Therapy



Additional Therapy

o« FT¥YSepsisEfFPEE ARDSEE - EZEE 8TV EHBoluses SN
fREr™ - m3IE+H4E 14 1€ A Continuous infusion © Weak
* Septic shockBFEER - EZMENTBRESE - EFEEH
IV Hydrocortisone 200mg/day (50 mg Q6H=k Continuous infusion) Weak
« HEEIER4/\E - BHEIE>0.25 mcg/kg/minfF - A {F FHydrocortisone °

I|m||

- $T¥18 5 E A /5% 5 &8 @1 [ 7 Sepsis or septic shocki&E - Z&EF
PPITE[fhStress ulcer Weak
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Red blood cell transfusion targets

» &1 ¥Sepsis or septic shockiE & -+ Ei& 15 HY 8 [N 5B
(Hb>7mg/dL) Strong
MBS EARTSFAMIFEMAGHLENE - WHEHEAMI - &

T

d

F—
o

RMsw - SHEHMES

LA

E
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IVIG

« $T¥JSepsis or septic shockEBE - A EZZES MR EHIntravenous

immunoglobulins Weak

* #85 2 new RCTs + 3 meta-analyses
 Meta-analyses Z/RIVIGE] DU fE{Emortality
* High risks of bias ! # 2 8 Zmulti-center, RCT !

* Expensive, not cost-effective !

e %t T B AR E FHIVIG
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Venous thromboembolism prophylaxis

 For adults with sepsis or septic shock, we recommend using pharmacologic VTE

prophylaxis unless a contraindication to such therapy exists Strong

* For adults with sepsis or septic shock, we recommend using LMWH over

unfractionated heparin (UFH) for VTE prophylaxis. Strong

 For adults with sepsis or septic shock, we suggest against using mechanical VTE

prophylaxis in addition to pharmacological prophylaxis, over pharmacologic

prophylaxis alone AAENOACS S 3 (P EE - Weak

70\ 70N

RAOASEM - BB ABERE -
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Glucose control

» 5T ¥JSepsis or septic shock Z B & -+ £

ZHI7E> 180 mg/dL

}l_(}

ey Sy 3=l FES

4l

RIE

lJ

Iy
allk

7

£144-180 mg/dL

o] [

Strong



Bicarbonate therapy

» $T¥ISeptic shock&HF Lactic acidemia Z BE& - FEES 7 HIFMER
IR MREIMETTEZE - % AR {EAHSodium bicarbonate Weak

[ ] e s s

e EREEUHIMERE ME (pH < 7.2)&HFAKIZEE - EFF A Sodium
bicarbonate therapy. Weak

« $T¥JSepsis or septicshockZ&E& - AulLIERHEEE=E - AIEE
KB (within 72Hn)EUEEB=EE - MIEKEFIKESE - Weak
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Take Home Message

* Sepsis and septic shockiZ #7245 e g - &J3/N\EAHETED 30
mL/kg N ar e A& -

 [EREEE#E FHPE A& Vital signs - BB §#5% % A Dynamic measures RFFIHEIRGE

o« B 1B B2 E & 1IE) kB (MAP)=65mg °

s EENEBELATINER  &HIBERVNEARLE T - REKDBEZZE2TF0/7TA
BB R BAFMLEGREEE -

« EEEH f&Crystalloids fF R —RB/RA K - FHamisdREYH -
- H ERERESA K Crystalloids & - #i#& /M -H&EHAlbumin -

/}

Y= IND
B/

%[[I

|Et
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Take Home Message

« Z:& A Norepinephrine (0.25-0.5 pg/kg/min)E%43 55 — 4R [ & F BRZE -

« EEBE N _L Vasopressin fEAZ 4

<A

« #5& B ML Epinephrine {E4&

RIETFTEREE - (KR A 2

E—#IET

|

st

B4 o

o
}|N\

P N/

» Septic shock& ffCardiac dysfunction - #£:% 5 FiDobutamine X
Norepinephrine - 2 Epinephrine alone °

- ERERCEEFIEHLE T LETEBE - 7RRRE PRFIKE R MLER

R ME T BREE 7 51
o« BT

-~

'Septic shock B EERE

&2

IV Hydrocortisone 200mg/day -

BEBE Y RE - EERER
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Hypovolemic shock



Etiology of Hypovolemic Shock

* Hemorrhagic * Nonhemorrhagic
Gastrointestinal losses Renal losses
(eg, diarrhea, vomiting, external drainage) (eg, excessive drug-induced or osmotic diuresis,

salt-wasting nephropathies, hypoaldosteronism)

Skin losses Third space losses

(eg, heat stroke, burns, severe dermatologic conditions) (eg, postoperative and trauma, intestinal

obstruction, crush injury, pancreatitis, cirrhosis)
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Table 2. Classification of Hemorrhagic Shock.*

Shock Blood Pulse Respiratory
Class Blood LossT Heart Rate Pressure Pressure Rate Mental Status
ml (%) beats/min breaths/min
| <750 (15) <100 Normal Normal 14-20 Slightly anxious
[ 750-1500 (15-30 100-120 Normal Narrowed 20-30 Mildly anxious

1500-2000 (30-40) 120-140 Decreased Narrowed Anxious, confused
\% >2000 (>40) >140 Decreased Narrowed >35 Confused, lethargic

* Data are from the American College of Surgeons Committee on Trauma.*
1 Blood-loss volume and percentage of total blood volume are for a male patient with a body weight of 70 kg.




Principles of management

* [dentify and treat the etiology
* [dentify electrolyte and acid-base disturbances

* Replacement fluids
* Crystalloid solutions
* Colloid-containing solutions

* Blood products (1:1:1) for hemorrhagic shock
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To avoid

* Hyperoncotic starch solutions not recommended

* Vasopressors (eg, norepinephrine) should not be administered
* Not correct the primary problem
* Absence of adequate resuscitation

* Reduce tissue perfusion

* [f Refractory shock, vasopressors may be administered
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Cardiogenic shock



Etiology of Cardiogenic shock - cardiomyopathic

* Myocardial infarction (involving >40% of the LV or with extensive ischemia)
e Severe RV infarction
* Acute exacerbation of severe heart failure

* Stunned myocardium from prolonged ischemia

(eg, cardiac arrest, hypotension, cardiopulmonary bypass)
* Stress-induced cardiomyopathy (eg, Takesubo cardiomyopathy)
* Myocarditis
* Myocardial contusion

* Drug-induced (eg, beta blockers)
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EtiOlOgy of Cardiogenic shock — Mechanical & Arrhythmogenic

» Tachyarrhythmia: Af, AF, reentrant tachycardia, VT, Vf

* Bradyarrhythmia: Complete AV block, Mobitz type II

» Acute valvular rupture

(papillary or chordae tendineae rupture, valvular abscess)
e Critical valvular stenosis
e Acute or severe ventricular septal wall defect
* Ruptured ventricular wall aneurysm

 Atrial myxoma
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Management

* Consult CV & CVS doctor
* First Line : Norepinephrine pump

* Temporary mechanical circulatory support



Left ventriqular support

Right ventricular support

Impella RP Flex RA-PA pVAD ’ VA-ECMO Impella CP Impella 5.5

Max flow 3.0-4.0 L/min 4.0 - 5.0 /min 5.0 - 7.0 L/min 0.5 - 1.0 /min 3.0 -4.3 L/min 5.0 - 6.0 L/min
Max pump speed 33,000 rpm 7,500 rpm 6,000 rpm NA 46,000 rpm 33,000 rpm
WMechanism Axial flow continuous S::tti:\'?fuas' ﬂ:: f::ttir,:f:og:; ﬂ:: Balloon inflation- Axial flow continuous | Axial flow continuous
pump (RA-to-PA) (RA-to-PA) pumg (RA0-AO) PUmp deflation (AO) pump (LV-to-AO) pump (LV-to-AO)
29 or 31 F venous 15-24 F arterial s ; ;
Sheath size 23 F venous peel-away (inflow) 19-25 F venous 7-8 F arterial 14 F arterial peel-away | 23 F arterial peel-away
Typical insertion/ 2 : ; - Femoral vein (drain) Femoral artery or Femoral artery or ;
placement Internal jugular vein Internal jugular vein Femoral artery (return) | Axillary artery Axillary artery Axillary artery
Direct LV unloading | - - - +++ At
Direct RV unloading | + E - - -
Afterload - - N v %
Coronary perfusion | - - oL i & i i




Obstructive shock



Etiology

* Tension pneumothorax * Vena cava compression syndrome
* Pulmonary embolism * Aortic dissection
* Severe pulmonary hypertension < Abdominal compartment syndrome

* High-PEEP ventilation * Aorto-caval compression

* Aortic stenosis  Constrictive pericarditis

* Cardiac tamponade * Hypertrophic cardiomyopathy

107



Neurogenic shock



* Interruption of autonomic pathways
* Vascular resistance |

* Altered vagal tone

—> Bradycardia & Shock
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Management of Neurogenic shock

* Nonpenetrating traumatic spinal cord injury, Within 8 hours

* [V Methylprednisolone : 30 mg/kg IV bolus,
followed by an infusion of 5.4 mg/kg per hour for 23 hours

e Do not use:

* Penetrating injury, Multisystem trauma, Moderate to severe TBI,

other comorbid conditions with risk of complications from glucocorticoid
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Anaphylactic shock



Acute management
* Epinephrine, 0.3-0.5mg IM

* Repeat every 5-15 mins (1-3 doses)

* [f not responding to epinephrine injections

- 0.1 microgram/kg/min by infusion pump

* Steroid, airway management, fluid hydration...



Assess shock in ICU



Monitoring and intravenous access

» Bt¥JSeptic shockB & - LEAEE AL APE - Vital signs(NIBP) - B2 &
[nvasive monitoring of ABP L 5z Dynamic measures RGOS Weak

* Dynamic measure : Response to a passive leg raise or a fluid bolus, using stroke
volume (SV), stroke volume variation (SVV), pulse pressure variation (PPV), or

echocardiography.

* FloTrac (/%)

» LiDCO (A)




» Continuous Cardiac Output (CCO, CCI) /0 Eai £
e Cardiac output /LB = = HR /OB x SV OB =

e Cardiac index /0 E2! = CO /O\Eii &/ BSA Be R H &

e Stroke Volume (SV, SVI) /LB =
* Stroke Volume Index = SV / BSA

» Stroke Volume Variation (SVV)/ OB EEFZE R

» Systemic Vascular Resistance (SVR, SVRI) B MEFE 7
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* Calculate LV SV to perform beat-to-beat analysis

over the course of a breath

* Normal range of variation
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in spontaneously breathing :

Between 0-10 mmHg

Expiration controlled Insplratlon controlled
Ventilation ventilation



Limitations to the use of SVV

- Low HR/RR ratio I

* I[rregular heart beats (not including APCs, VPCs)* AR RN

 Mechanical ventilation with low tidal volume f&tidal volume
- Increased abdominal pressure IEE1R S

T
.S

norax open R BE %+ B

pontaneous breathing B E 0K

* Increasing PEEP may cause an increase in SVV
- Vasodilatation therapy may increase SVV



Monitor 5VV

(assess every 10 min)

Give 250 ml
of fluids

Decrease in
SV =10%

(over 5 min)




Decrease in
SV = 10%

(over 5 min)

Protocol
should not affect
administration of

blood product.

Make sure to:
1. Maintain fluid
of crystalloid at 3mifkg

2. Control positive

pressure ventilation
at 8mifkg 1BW

3. Monitor for atrial
fibrillation



Is the patient

hemodynamically stable?

Donothing - YES NO

Is the patient preload-responsive?

Does the patient have reduced vasomotor tone?

YES NO YES NO

Volume bolus Volume bolus Add vasopressor il Add Inotrope

Add vasopressor



Thank you !



