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Cardiogenic shock
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Cardiogenic shock is an acute circulatory failure due to compromised myocardial contractility associated with congenital
heart diseases and cardiomyopathies, such as myocarditis. In this article, the authors present a 3-step overview of cardiogenic
shock diagnosis and management to restore tissue oxygen ddlivery. The first step is early recognition of nonspecific signs of
the shock. The second step is medical management, monitoring, and repeated assessment. In addition to conventional para:
meters, biomarkers may be useful to monitor the shock. The fina step is mechanical circulatory support, such as ventricular
assist devices, for children with the refractory shock. We aso briefly describe the shock in multisystem inflammatory syn-

drome in children with coronavirus disease 2019.
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Coronavirus disease 2019 (COVID-19) w33 (¥
&) Aol S3e42575Fa LrUHo] 242
(severe acute respiratory syndrome-coronavirus
2, SARS-CoV-2)] 9Jgt 4o} t}7| HAFFTF(mul—-
tisystem inflammatory syndrome in children,
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A (ventricular assist device, VAD)¢] o

HEx A (pump failure) 22 QA3 @AYttt E3F A%
2 9l oo COVID-199 22 Ha = o|& e
% gtk

COVID-19 W3 Al7]o] MIS-C7} %, otvlg]7t,
OfAJofof Al HE| QL QT o] 3} F R = &3 d
7| R o R F3A A =7F DastAY, 7k
¥ B 7FATI ﬁi%ﬁ—}(Kawasaki disease
shock syndrome)d} A AASAMS H T,

2. ey

=
T T
A ade A4S 32 7, & 5 7% 2 A
1. 9% =T g2l s TR 22 AadgS AEse 2
aol= ER, @RTY A 7 Aol ), At
Aotolal Aglof gt AR = AFHH ot WL Aotut F(oxygen content)o] ZEFHTE AT ERE B
oF 21to]] wh=H | A=A gele et o ke k7] gt AEeha Maoe dadE W AdeTt
oF 2%°14 37} WA, } B2 A A AR EE I, AIEES RS Adese, $Re 4
of weh th=ol, AP i) 54 AEY &3 A g3ttt
B IR S e e AT R i(multl—organ failure)oll M| A AbAF(cellular hypoxia)S £2] #FA3}, A
7|7, 4y Haro] wp= | Ao £330 T3 A S A, Ala 2] ST Ee FAHER AAEoR 2
A AARR R AER, A3 =8, HEF stk A 3 rAgstal, Alazdf o] 2 I 75l AlE W FF, Al
A4 ade cokguddA A AaA 5%-17%% ENO A2 9 T 7= 9 AIEZ W pHY FAHES =
AR, GRS Table 19] Ueger AE fugny o] Aert Agew Assy W)
WY G2 AT W Sl AR, AT AAeR NYEe] daaE U Buys A5RAE ¢
A W ATHE, AT s A2 S, R og ke Buk ol 9% U YUF Agubg oz ofofiy
Table 1. Etiology of cardiogenic shock and heart failure
Structural heart disease Structurally normal heart
Volume overload Cardiomyopathy (primary)

L eft-to-right shunt (VSD, AVSD, PDA, TA, AP window,

and large AP collaterals)
Pressure overload

Severe or critical aortic stenosis

Aortic arch obstruction (coarctation or interruption)
Valvular dysfunction

Atrioventricular valve insufficiency

(AVSD and Ebstein anomaly)

Semilunar valve insufficiency

Aortic insufficiency after valvotomy

Truncal valve regurgitation

Tetralogy with absent pulmonary valve
Complex (single ventricle)
Myocardial dysfunction (ischemia, congenital coronary
anomalies, asphyxia-related, and postoperative)

Dilated, hypertrophic, and restrictive

Cardiomyopathy (secondary)

Infectious or inflammatory (myocarditis and endocarditis)
Ischemia (KD and other forms of coronary artery disease)
Chronic volume overload (acquired valvular dysfunction and RHDs)
Chronic arrhythmia

Toxins (anthracyclines and radiation)
Muscular dystrophy

Metabolic disorders

NA

NA

NA

VSD: ventricular septal defect, AV SD: atrioventricular septal defect, PDA: patent ductus arteriosus, TA: truncus arteriosus, AP: aor-
topulmonary, KD: Kawasaki disease, RHD: rheumatic heart disease.
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Positive inotropy

4
|
|
|
|
HD Epinephrine |
Hg Raparinie : Dobutamine
LD Epineophrine| Miliiaiia
Norepinephrine LD Dopamine | O
O
|
Phenylephrine Vasopressin 1 Nitroprusside

Vasoconstriction

Vasodilation

Fig. 1. Vascular responses to vasoactive medications. HD: high dose, LD: low dose.

Cardiogenic shock

Lethargy, pallor, sweating, anxiety, restlessness, confusion, and

l drowsiness

Suggestive clinical signs

Nausea/vomiting, tachycardia or bradycardia, arrhythmia, murmur,
gallop, jugular venouw distension, hepatosplenomegaly, and weak pulse

Suggestive para-clinical signs

edema

Biological signs: BNP or NT-proBNP, troponin, and lactate
Chest radiograph: cardiomegaly, increased pulmonary marking or

Electrocardiogram and echocardiography

Ventilation optimization
/gas exchange

Oxygenation by mask, non-invasive positive end-expiratory pressure,
mechanical ventilation
| Transfusion (Hemoglobin > 10 g/dL)

Preload optimization

Preload: fluid resuscitation (5-10 mL/kg if preload is insufficient)

l Diuretics

Drug therapy

] First line: dobutamine (or milrinone) |

Second line; norepinephrine if SVR is low
Replace the initial drug with epinephrine + milrinone if SVR is hihg

]Third line: vasopressin and ECMO |

Fig. 2. Cardiogenic shock treatment guidelines. BNP: B-type natriuretic peptide, NT-pro BNP: N-terminal pro-B-type natriuretic
peptide, SVR: systemic vascular resistance, ECMO: extracorporeal membrane oxygenation.

Interagency Registry for Mechanically Assisted

Pediatric Emergency Medicine Journal

Circulatory Support profileZ £%=5 E5H& 4= 3l

Hprofile 19] “critical cardiogenic shock”)*.

QrrE o2 B AL uAtAFH(extracorporeal mem—
brane oxygenation, ECMO) &of 444 £3 9 &
& AR FYgt MCS ol it} shATE oo =
VAD®] ©7] ARg-o] 7Hs i A/ H A, ECMO+= 7|5 A1
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