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COVID-19 TREN THE GIOI

Cap nhat: 13:35 18/05/2022, Nguén: worldometers.info, ourworldindata.org
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BENH LY TIM MACH — HAU COVID-19
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1. TIM MACH
BN COVID-19 & HAU COVID-19



BIEU HIEN TIM MACH O BN COVID-19

- Bénh TM o6 trude )

- Hoat hoa mién dich - Roi loan nhip

- Shock - Viém co’tim

- RLchuyén hoa _HC vanh cép

i RL‘ dof‘g mau - Huyét khéi thuyén tac TM
- Batddng - Shock tim

- Suy tim

Driggin et al. JACC 27204. DOI: https://doi.org/10.1016/j.jacc.2020.03.031
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BIEU HIEN TIM MACH O BN COVID-19

Hypertension 29.4
Myocardial Damage 20.3

Acute Cardiac Injury 16.9
Arrhythmia 1.7

Coronary Artery Disease Itk

Heart Failure
Valve Heart Disease
Cardiomyopathy

Heart Palpitation _

Hessami, Shamshirian et al. American Journal of Emergency Medicine. 2020 (Aug). YAJEM-159483



Ti LE BENH TIM MACH O BN COVID-19 TU VONG

Meta-analysis of pooled estimate prevalence of CVDs among COVID-19 patients with

mortality.
Complication Number of  Heterogeneity Pooled prevalence
Studi 95% Cl
S I-squared, % P-value ( )
Acute cardiac injury 13 64.33 0.00 0.52 (0.46, 0.59)
Arrhythmia 4 89.08 0.00 0.37 (0.15, 0.67)
Coronary heart disease 18 78.84 0.00 0.23 (0.18, 0.30)
Heart failure 11 96.21 0.00 0.27 (0.17, 0.38)
Hypertension 38 81.38 0.00 0.51 (047, 0.55)
Cardiovascular disease 18 91.84 0.00 0.23 (0.17,0.30)

Hessami, Shamshirian et al. American Journal of Emergency Medicine. 2020 (Aug). YAJEM-159483



OR CUA BENH TIM MACH O’ BN COVID-19 TU’ VONG

Meta-analysis of OR of mortality in COVID-19 patients for CVDs.

I-Squared, ¥ P-value

Pooled OR (95% CI)

Complication Number of Heterogeneity
studies

Acute cardiac injury 12 74.26

Heart failure 8 86.78
Arrhythmia 3 0.00
Hypertension 31 73.92
Cardiovascular disease 14 55.49
Coronary heart 16 76.20

disease

0.00
0.00
0.57
0.00
0.00
0.00

13.29 (7.35, 24.03)
6.72 (3.34, 13.52)
2.75 (1.43,5.25)
2.60(2.11, 3.19)
2.61 (1.89, 3.62)
3.78 (2.42, 5.90)

Hessami, Shamshirian et al. American Journal of Emergency Medicine. 2020 (Aug). YAJEM-159483



DIEN TIEN LAM SANG O’ BN COVID-19

(séng — tir vong)

Survivors

Fever

Cough

Dyspnoea

CU admission

Systematic corticosteroid
SARS-CoV-2 RNA positive

Daysafterillnessonset  Day1 Day2 Day3 Day4 DayS Day6 Day7 Day8 Day9 Day10 Dayll Day12 Day13 Day14 Day1S Day16 Day17 Day18 Day19 Day20 Day21 Day22

1 f

Sepsis  ARDS Discharged

Non-survivors

Faver

Cough
Dyspnoea

ICU admission

Invasive ventilation

Systematic corticosteroid
SARS-CoV-2 RNA positive
Daysafterillnessonset  Dayl Day2 Day3 Day4 DayS Day6 Day7 Day8 Day9 Day10 Day1l Day12 Day13 Day14 Day15 Day16 Day17 Day18 Day19 Day20

Sepsis ARDS T Death
Secondary infection
Acute kidney injury
Acute cardiac injury

Zhou et al. The Lancet. 2020; 395 (10229): P1054-1062



Cardiovascular diseases

Underlying comorbidities |

* Hypertension

 Coronary heart disease

* Diabetes mellitus T

_d
Cardiovascular complications

Acute cardiac injury
T Troponin level

A

J coromary %\ .
/{ syndrome |

[ —C s ==

Arrhythmia =~

* QT prolongation
JMPJHWWMW * VFor VT
* AF
4

Thromboembolism

Long-term effect

Common cardiovascular drugs
* ACE inhibitors e D ad

* ARBs =P 2S
* Thiazolidinediones

Viral
infection

Systemic inflammation

‘,‘% o‘: :’%oo °

Potential COVID-19 drugs with
possible cardiovascular side effects | |
* Hydroxychloroquine
* Azithromycin

* Lopinavir-ritonavir
* Remdesivir?

TUONG TAC GIUA GIUPA BENH
TIM MACH VA COVID-19

Nishiga et al. COVID-19 and cardiovascular disease: from basic

mechanisms to clinical perspectives. Nature Review (2020) 17:543-58



2. CO CHE BENH SINH TON THUONG
TIM MACH O’ BN COVID-19



DIRECT VIRAL
TISSUE INVASION

SARS-Cov-2
COVID-19

ACTIVATION

The spike protein of
SARS-CoV-2 is
primed by TMPRSS2
SARS-COV-2 uses
the ACE2 recaptor for
host cell entry

ABNORMAL HOST
IMMUNE RESPONSE

Blomarkers of Injury

Activated
platelet

Platelot-vessol
wall interaction

Vascults ~ ponalfallre  Cardlovascular
- IC ‘ Pulmonary embollsm Impalment

% ORGANIC DYSFUNCTION Micm""ombo‘is ku.
( 1 \ | : Hypoxamia Daop venous thrombosis
ARDS

Vasculitiz Renal failure Cardiovascular = AR O R IR S : IIMO “"u'o
Pulmonary embolism impairment

Microthrombosis Stroke
Hypoxemia Doep venous thrombosis
ARDS

Respiratory failure

Hajjar et al. Intensive care management of patients with COVID-19: a practical approach.
Ann. Intensive Care (2021) 11:36

Heart failure preserved ejection fraction — HFpEF
Heart failure reduced ejection fraction - HFrEF



VIRUS THAM NHAP TE BAO GAY

PHAN PNG VIEM — SUY DA TANG
A Tan c6ng ndi mac mach mau gay rdi loan

Microvessels

Endothelial cells
M § A Microvascular
\ dysfunctlon
Pericytes

*wﬂ @

chirc nang van mach + Vi huyét khoi

Coronary artery

Actite Té bao T va dai thwe bao hoat hoa
—— - Macrovascylar coronary N C A t. t;. J 4 h k t.
e A 5ndrome gay viém co tim toi cap, shock tim

, dysfunction
Endothelial cell
Virus tan céng trwc tiép vao té bao
Ve co tim gay ton thwong co tim, loan
; Plaqueintability/ nh!p’ suy tim

»

/ Vical rupture
invasion e \ B&o cytokine lam trdm trong hon niva
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activity activation °

Heart
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Fulminant
myocarditis

Troponln |

I

ﬂ-DH —» Arrhythmia

Myocardial
damage

Guziketal.
CardiovascularResearch (2020) 116, 1666-1687



Hypoxia (Pa0,)

Pulmonary compliance (AV/AP)

Compensation for hypoxia
High compliance

Bronchiole

Impaired compensatory
mechanisms

« Hypoxic vasoconstriction

« Increased ventilatory effort
« Cardiac output

Increased dead space Increased diffusion Increased right-to-left
ventilation barrier shunt
«Thrombotic events «Alveolitis « Consolidation and/or
« Endothelial « Pulmonary oedema fibrosis

inflammation « Atelectasis
« Pleural effusion « Angiogenesis

Loss of compensation for hypoxia
Low compliance

Bronchiole

VIRUS SARS-COV-2
GAY TON THUONG PHOI

Increased dead space Increased diffusion Increased right-to-left
ventilation barrier shunt
«Thrombotic events + Alveolitis « Consolidation and/or
+ Endothelial + Pulmonary oedema fibrosis

inflammation + Atelectasis
+ Pleural effusion + Angiogenesis

Suchowski et al.
The COVID-19 puzzle: deciphering pathophysiology and phenotypes of a new disease

entity.

Lancet Respir Med 2021; 9: 622—-42



NGUYEN NHAN RLHP - SHOCK DO SARS-COV-2

Tac mach phoi nhé: thiéu oxi

0 4
Tac mach phdi [6n: THUYEN
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~ huyét khdi mach vanh:
NMCT = SHOCKTIM
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Bao Cytokine: VIEM CO
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NHP = SHOCK TIM

Thiéu oxi t& bao; gidm chirc
ndng ndi mac; viém; thoat mach:
SHOCK LIET MACH +GIAM
THE TiCH = SHOCK NHIEM




SHOCK O BN COVID-19 PON LE - CHONG LAN

1. Shock nhiém triing do virus Sars-CoV-2.
2. Shock tim: NMCT; viém co tim.
3. Shock tac nghén: Thuyén tac phbi.

4. Shock giam thé tich: thoat mach, giam
nhap,...

SHOCK = Giam tw&i mau mé + Tut huyét
ap (truy tuan hoan)

Dau hiéu giam tw®i mau mé:

+ Tri giac: loo mo, d& dan,.... roi loan tri
giac so v&i mirc nén.

+ Thiéu niéu dén vo niéu: < 0,5 ml/kg/gio.

+ Da noéi bong, CRT (th&i gian phuc hoi
mau da) kéo dai > 3 giay.



TUT HUYET AP?

Tam thu = 90 mmHg hay giam > 30% so v&i muirc
néen (doi véi THA).
* MAP < 65 mmHg (huyét ap trung binh).
e Tam trwong < 50 mmHg dworc xem la liét mach
(dan mach nang).



ORIGINAL RESEARCHARTICLE ~~ Circulation ®

Microthrombi as a Major Cause of Cardiac
Injury in COVID-19
A Pathologic Study

- CO 14/40 (35%) mau tim c6 hoai tlr co’ tim.

- Gi@i tinh niv, bénh than man, dién tién nhanh.

- Bénh mach vanh: khong khac biét gitra nhom co va khong co
hoai tw

- 9/14 (64%) vi huyét khéi mao mach, tiéu déng mach.

- Vi huyét khéi c6 ham lwong fibrin (C5b-9) tn cao hon cuc
huyét khoido thuyén tac.



KIEU HOAI TU CO' TIM

Myocardial infarction (necrosis area >1 cm?)

CRAT L B PN,
A AR 4/
bt %) ' i

I Infarction/necrosis area Focal myocyte necrosis

Pellegrini, Kawakami et al. Circulation. 2021;143:1031-1042
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Coronary artery
thrombus aspirates
from non-COVID-19 STEMI cases

Coronary artery
thrombus aspirates
from COVID-19 STEMI cases

Thanh phan huyét kh

Y
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Pellegrini, Kawakami et al. Circulation. 2021;143:1031-1042



TON THUONG TRUC TIEP O TIM

Xu et al. Lancet Respir Med 2020; 8: 420-22



VIEM CO’ TIM O BN COVID-19 KHONG TRIEU CHUNG

@ma EACVI
\“ European Association of
Cardiovascular Imaging
@ European Society of Cardiolagy

OXFORD

UNIVERSITY PRESS

Eur Heart J Cardiovascimaging, Volume 21, Issue 7, July 2020, Page 776, https://doi.org/10.1093/ehjci/jeaa1io7
The content of this slide may be subject to copyright: please see the slide notes for details.


https://doi.org/10.1093/ehjci/jeaa107

SHOCK TIM & SUY TIM - COVID -19

- Chiem 23% (44/191) BN nhap vién.
(Zhou et al, Lancet, 2020).
- Cao hon &#BN twrvong (52%, n=28) so  vé&i BN
song sot (12%, n=16).
- Chiém 33% BN nhép vao ICU & bang Washington
(n=7 trong so6 21 BN).

(Arentz et al, JAMA, 2020).



3. CAC TAC BONG TIM MACH DO
PIEU TRI COVID-19



CAC TAC BDONG TIM MACH
DO DIEU TRI COVID-19
- Roi loan thiang bang kiém toan, dién giai,
albumine.
- Péc tinh/ tac dung phu cta thuoc diéu tri.

- Bénh nang lam thay déi dwérng vao va
chuyén hda thuoc.



HE RAAS & COVID - 19

Angiotensin |

7

Viral Cell Entry
and Infectivity

SARS-CoV-2

Pro-oxidant Anti-oxidant

Frosinfammedon Anti-inflammation
- . Vasoconstriction . .
Lo Vascular leakage Vasodilatation

Pro-fibrosis Anti-fibrosis

Viral Entry and

Replication, ) Viral Pathogenicity
ACE2 Downregulation

Cardiovascular Research, cvaa097, https://doi.org/10.1093/cvr/cvaa097 OX_FORD

The content of this slide may be subject to copyright: please see the slide notes for details.
UNIVERSITY PRESS



HE RAAS & COVID-19

T

ACE2 R

© Effects of RAS inhibition in COVID-19
: Hypothesis 2
Hypothesis 1 [ Sel R : ]
[ RAS Inhibition is Harmful J RAS Inhibition is protective
Diminishing production of Ang Il with an ACEI or
ACEI and ARB could Increase ACE2 ARB enhances the generation of Ang-(1-7) by
abundance and thus enhance viral ACE2 and activation of the MasR, which
binding and viral entry ' attenuates inflammation and fibrosis and
Borenasinie therefore could attenuates lung injury
‘ | .
o'y : ACE X
NEP
T v
Ang(1-7)

N ATIR MasR



CAC NGHIEN CUU

Author (Publication Date) Country ~ N(HTN') TypeofStudy Agent  Outcome  Endpoints

Peng et al “ China 112 Retrospective ~ ACE-JARB  Neutral  Noeffect on morbidity or mortaliy
March 2, 2020 (%)  Cohor
Meng etal. * China M7 Retrospective  ACE-JARB  Posive ~ Lower rate of severe disease hA d’ b\‘J hl hl ' h Ny |-A hA T S d
120 6 oo L. Khong du bang chitng chng minh moi lien ne guta viec sut dung RAAS
Huang et al.* China 5  Retrospecive  ACE-/ARB  Neural  Nodifference in in-hospital mortalty
March 30, 2020 (50)  Cohort
Feng etal, * China 476 Relospectve ~ ACE-UARB  Positve  Increased ACE-ARB use in moderate vs Severe TR A
Al 10,2000 (113 Cohot COVID-19 grop VOl n0Ng dO ACE2
Zhang etal.” China 1126 Retrospective ~ ACE-/ARB  Positive  Decreased all-cause mortalty
April 17, 2020 (1126)  Cohort
Lietal.* China 1178 Retrospective  ACE-ARB  Neutral  Noassociation with Severty of lness or mortalty N ? A / N A 1 Nvpa "~
s ) ot 1. Ket qua nghién cuu quan sat cho thay khong co mai lién quan gilt
Yangetal. China 126 Retrospective ~ ACE-IARB  Neutral ~ Lower proportion of citcall il and lower death rate
April 29, 2020 (126)  Cohort vith ACE-J/ARB use
Mancia et al, laly 6272 Populaion ~ ACE-JARB  Neutral  Noassociation with number of patients or severefatal A re VA 0
oy, 8 oy Bt i Viéc dung RAAS v ti[& tir vong,
ontrol Study
Reynolds et al.® USA 12594 Relrospective ~ ACE-/ARB  Neutral  Noincrease in fikelinood of positive test or sk of
May 1,2020 (2573)  Cohort severe disease A Iy YN L] / ' w9 A
Nefratal Mg fuope, 8910 Relogeciie  ACEIMRB Newtd  Noincreasedrisofiphospel dea 3, Nghlen CL'U Quan Sat tal Vil Han Chu’ng minh VIec SUf dung RAAS '[ham
May 1, 2020 North America  (2.346)  Cohort
Mehta et al, * USA 16472 Retrospective  ACE-IARB  Neutral ~ Noassociation between ACE-/ARB use and positive
May 5, 2020 (7312 Cohort COVID-19 test

Conversanoetal. " el 191 Retospecive  ACEAARB Neutral  ACE-ARB featment not associaed wih increased Ch|’ Cbn glém nguy C0f méc’ g|ém nguy 0 t|€ N tﬂé N d 6 N blé N Chl,lj'ng

May 8, 2020 (%)  Cohort mortalty or worse clinical presentation.
de Abajo et al. * Spain 1139 Populaton ~ ACE-ARB/ Neutral  Noincrease in the risk of hospital or ICU admission,
May 14, 2020 (617)  BasedCase  Aldosterone fatal cases
Control Study  Antagonists/
Renin
Inhibiors

nang/ tit vong do COVID

"ith hypertension diagnosis and positive COVID-19 test
https://www.acc.org/latest-in-cardiology/articles/2020/07/06/08/15/covid-19-and-hypertension



Drug Mechanism of action

Inhibitors of endocytosis
Camostat mesylate  Inhibition of TMPRSS2

Chloroquineand ~ Blockade of virus entry by
hydroxychloroquine  multiple mechanisms

Umifenovir Inhibition of S protein-ACE2
interaction and membrane fusion

Inhibitors of synthesis of non-structural proteins

Lopinavir-ritonavir  Inhibition of 3-chymotrypsin-like
protease

Inhibitors of viral RNA replication

Favipiravir Inhibition of RARP
Remdesivir Inhibition of RARP

Ribavirin Inhibition of RARP

Others

Azithromycin Macrolide antibiotic; used in

combination with chloroquine
or hydroxychloroquine

Tocilizumab IL-6 inhibition

Cardiovascular adverse
effects

Not common

QT interval prolongation

Not common, but limited
clinical data

Atrioventricular block
and cytochrome P450
3A4-related drug-drug
interaction

Not common, but limited
clinical data

Not common, but limited
clinical data

Not common

QT interval prolongation

Hypertension

Nishigaet al. Nature Review (2020) 17:543-58

yoew wij



CO CHE XAM NHAP TE BAO

ACE inhibitors

CUA SARS-CoV-2

Main effector

Angiotensin (1-7)

Protective Harmful

|Plasma
membrane

Cytoplasm

]

I

1

1

(]

Al
-~

Y
. ARBs
%TgACE YACEZ m
U Al Angiotensin ||

receptor type 1
No direct effect I

Downregulation of ACE2

Cardiovascular diseases
by SARS-CoV-2 infection

and lung injury

Nishigaet al. Nature Review (2020) 17:543-58



TUYEN BO CUA HFSA/ACC/AHA

1. Hién nay chwa c6 nhikng di¥ liéu thwee nghiém hay 1am sang cho thay dw
héu co loi hodc bat lgi khi diéu tri nén bang cac thuéc ACEi, ARBs hay céc tac
nhan déi khang hé RAAS khéac trong COVID-19 hodc & BN COVID-19 c6 méac

bénh |y tim mach dworc diéu tri véi nhikng tac nhan nay.

3. Trong trwong hop nhieng BN tim mach dwoc chan dodan COVID-19 thi cdn
phai ca nhan hoa quyét dinh diéu tri dwa trén tinh trang huyét déng va biéu
hién LS cu thé. Do vdy, ching toi khuyén céo khéng nén thém hodc bét bat ky

z
N

mét diéu tri ndo lién quan dén hé RAAS”.

HFSA/ACC/AHA Statement Addresses Concerns Re: Using RAAS Antagonists in COVID-19 (Accessed 22 April 2020)



TUYEN BO CUA HFSA/ACC/AHA

Héi dong THA khuyén cdo manh mé rang thay
thudc va BN nén tiép tuc diéu tri véi cac thuoc
THA thwong quy trwde dé vi khdong cé bat cir
bang chirng |am sang hay khoa hoc nao dé goi y
dieu tri bang ACEi hay ARBs nén ngirng vi ly do
nhiém bénh COVID-19.”

ESC. Position statement of the ESC Council on Hypertension on ACEIls and ARBs (published march 13 2020)



SU LIEN QUAN DEN TIM MACH O BN COVID-19 - CAC BIEU
HIEN CHINH VA GIA THUYET VE CO CHE BENH SINH

syndrome

CESC —



SLB - CO CHE GAY BENH - TIM MACH

NHO'NG PIEM CHINH

- SARS-CoV 2 xam nhép vao té bao vat cha qua trung gian gan
ket véi thu the enzyme chuyén doi angiotensin 2 (ACE?2).

- Bénh TM lién quan dén COVID-19, c6 kha nang lién quan dén
sw roi loan diéu hoa ctaa hé thong RAS / ACE2 do nhiém SARS-
CoV 2 va do bénh ly di kem nhw THA.



SLB - CO CHE GAY BENH - TIM MACH

NH’NG PIEM CHINH

- Bé&nh TM c6 thé la mét hién twong nguyén phat trong COVID-19, nhwng
c6 thé 1a thw phat sau ton thuong ph0| cap tinh, dan dén tang tai trén tim,
diéu nay sé dwa dén céac van dé bat Igi & BN mac suy tim trwdc do;

- Con bao phong thich Cytokine, bat nguon tr s mat can bang kich hoat
TB T véi sw rdi loan diéu hoa trong g|a| phong interleukin-6 (IL-6), IL-17 va
cac cytokine khéac, co thé gop phan vao bénh TM trong COVID-19. Dich
nham IL-6 dang dwoc thdr nghiém vé mat tri liéu;



4. HOlI CHUNG
PAP UNG VIEM PA CO QUAN O TRE EM

Multisystem Inflammatory Syndrome in Children - MIS-C



PINH NGHIA MIS-C

1. Tubi nhé dwéi 10 tudi.*
2. Sot kéo dai tr 03 ngay tré l1én.

3. C6 it nhat 02 triéu chirng di kém (a) néi ban hodc viém két mac
mat khong sinh ma hai bén; (b) Ha huyét &p hoac Shock; (c) C6
cac dac trwng cua roi loan chirc ndng tim mach; (d) Roi loan déng
mau; (e) Tiéu chay, n6n mua hoac dau bung.

4.Tang cac chi diém viém nhw téc dé lang hong cau, CRP, hoac
procalcitonine.

5. Loai trie cac NN vi sinh khac gay viém.
6. CO bang chirng ciia COVID-19.

WHO. Multisystem inflammatory syndrome in children and adolescents with COVID-19. 2020



BIEU HIEN NGOAI TIM MACH CUA MIS-C

Noncardiovascular Involvement

Age Group: <5yr (N=66) [ 5-12yr (N=75)

B 13-20 yr (N=45)
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Feldstein et al. N EnglJ Med 2020;383:334-46



BIEU HIEN TIM MACH CUA MIS-C

. Cardiovascular Involvement
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CAC YEU TO LIEN QUAN PEN NHAP ICU

Sex| | Allpatients (n=1080)
k]| o
]
-2y g — -
13-20 years | i &
Race outhnidtyf-
Non-Hispanic lek- L

Hispanic @
Other race ofethni(ily- L 4 :
C bidi |es-
Obesit; — &
Date of MIS-C orse;
Onset before June 1, 2020: S W——

Clinical signs or symptoms
Cough &
Shartness of breath

Abdominal pain
Vomiting .:
@

Diarrthoea ®
Rash

4

Mucocutaneous lesions )

Conjunctival inje(tion- L 2
taboratory valuest |
Flbrinogen_ ——
D-dimer I E—
Troponin- ——
BNp| \ 4
PrOBNP | L 2
C-reactive prmein~ —
Ferritin- —_—
Inter{eukin—ﬁ-
Plateleu: —
Lymphocytes . 2

[ .

15 2 3 4 5
Odds ratio

Fiqure 2: Associations b ial expl y factors and ICU admissi



CAC YT LIEN QUAN DPEN GIAM CHUC NANG TIM

6-12 years-

13-20 years |

Raceor ethnicityf-
Non-Hispanic Black |
Hispanic_

Other race or ethni(ity-
Comorbidities |

Obesity-

Date of MIS-C orset_
Onset before June 1, 2020 |

Clinical signs or symptoms
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Abdominal pain-
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Conjunctival injection |
Laboratory values? |
Flbrinogen-
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Figure 3: Associations b

y factors and having decreased cardiac function




GIA TRI TIEN LUWUONG CUA CAC CHi BIEM SINH HOC

Outcome

——  Admission to ICU

~ Decreased cardiac function

— Coronary artery abnormalities
—— Shock

— Myocarditis
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GIA TRI TIEN LWONG CUA CAC CHi PIEM SINH HOC
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Evaluation for COVID 19 Associated Multisystem Inflammatory Syndrome in Children (MIS-C)

Consider this condition in children presenting with fewvers with an exp ity diagr and any of the following: after
Wmdewwwwammls of Ka ki Di: (rash,
itis, mmmﬂmﬁwmzmmwmm
*soe below cocm-dqﬁnum
- L | Set 1- Studies
= . s : N : COVID-19 PCR (if not H

Q Overlap with MIS-C Sick child / cardiogenic shock / overlap with e hastsdigaioli R |
definition, but mild Kawasaki disease (KD) / toxic-shock like COVID IgG {unless known +)

" — iliness, mild lab - Admit and.... Despiratory virsl pane|

s abnormalities on ' :fs:w='t°"'"
c) lSl.'.l":-El"lll"If —— = Establish good IV access and start fluids: judicious use with :-:Tle':\[\:alzm rn! ;'al % t: cogle
acking alternative frequent reevaluation urethritis)
C diagnosis * Perform Set 1 and 2 studies if not afready done i Blood culture
=  Motify local Department of Health Urine culture
_', * Consults: i CBC with differential
f\m = PICU (all patients) :CMP (albumin and LFTs}
h Perform Set 1 studies not = Infectious Diseases (all patients) "::Frlth
a ~eady performed * Consider: H!t\ﬂalﬂﬂg\f, Rheumatology . AD dimer

ﬂ & Iditional studies to consider = Urgent Echo and Cardiology consult for any of the following: ATropanin ]
- chest x-ray = Hemodynamically compromised (hypotension, i oaBNP 1

wid - abdominal imaging as tachycardia out of proportion of fever) Y
in Jicated = Troponin or BNP elevated "VBG

<OI —_ = EKG suggestive of myocardial injury/inflammation B Lactate

. = If considering KD and on day 9 or longer of fevers " PT/PTT
Empiric Antibiotics (will vary, guided by 1D} consider: + Fibrinogen
If concerming labs =  Ceftri + Metroni for 1al concern ‘$H
or clinical decline *  Wancomycin, Clindamycin, Cefepime for Toxic Shock H k
perform Set 2 —— — —.— Set 2- Studles
c studies and admit PCR+ormore | [ Remate Myocarditis/Cardiogenic P At !
<m consistent with infection and and/or distributive shock Triglycerides i
- acute COVID predominant {KD predominant or nen- | Anti-thrombin il i
Consider discharge if clinically inflammation KD features KD predominant) ADAMTS13 i
o well appearing, stable vital -Remdesivir if -IVIG 2g /kg ~Critical care Canaldur:
signs, reassuring labs (such as available -Aspirin -IVIG 2g /kg and 3 day H m&%ﬁms 1
Q low levels of inflammation, - IVIG 2g /ke. -Consider pulse methyiprednisolone | papid strep and throat culture
i.e. CRP <30, ESR <30}, normal particularly if corticosteroid with taper i and Antistreptolysin O (ASO]) H
N imaging if done, and other KD overlap -Enoxaparin prophylaxis { ‘Spacificviral titers or collecting |

‘m other workup not concerning. -Rheumatology and "‘D":;"‘:"':_": f.z":"""-‘} ot |

» — Daily Labs A Daily Labs Hematology consults i Cytokine ,.nu,. |
PMD should follow up in 24 - -Consider di i Von Willebrand Pane!

F 48 hours, review symptoms, Reassess, may modifying agents i mmunoglobulins . including igA
consider repeating labs and deteriorate quickly i (particularty if your center uses |
el i o i Bt . ! MG known to have significant

going basis. Daily Labs j “mmnm. :

| Pl S

* MIS-C CDC Case Definition- Fever (>24 hours reported or documented 238.0°C) AND Labc vy evidence® of infl vation
AND lliness requiring hospitalization AND Multisystemn (22) organ involvement (i.e. cardiac, renal, resp, gi, hame, derm or neura)
AND Mo alternative plausible diagnoses
AND COVID 19 positivity/exposure
SARS-CoV-2 RT-PCR positive currently or recently positive on Antibody testing
or COVID-19 exposure within the 4 weeks prior to the onset of symptoms

# May include one or more of the following laboratory value abnormalities: reduced lymphocytes , low albumin, or elevations in any of
the following (Neutrophil count, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), fibrinogen, procalcitonin, d-dimer,
ferritin, lactic acid dehydrogenase (LDH). or interleukin 6 [IL-5)).

Hennon, etal. COVID-19 associated multisystem inflammatory syndrome in children (MIS-C) guidelines; a
Western New York approach. Prog Pediatr Cardiol. 2020;57:101232



THEO DOI TIM MACH — BENH NHAN HAU COVID
- TRIEU CHU’NG LAM SANG

+ Cac triéu chirng kéo dai hoac méi xuat
hién.

+ Mét moi

+ Tap thé duc khéng noi

+ Dau ngwc

+ Khé thé, danh trong nguwc, ngat xiu.

- XET NGHIEM CO BAN:

+ Pién tim, siéu am tim, XQ phéi, do
chirc nang ho hap,...

+ Néu nghi ng® cac bc nang nhw: NMCT,
NMPhoi, NMN,... can XN sau hon.

+ RLNT: do Holter dién tim.



PATHOPHYSIOLOGY

®

Hypotension

Q
Cytokine storm

Thrombosis

Oxygen supply and
demand imbalance

DIAGNOSTIC

FINDINGS

Myocardial
injury

Elevated levels

of Troponin,
D-Dimer,

IL-6,

NT-proBNP,
FDPs and PT

Intravascular
coagulopathy

Hajjar et al

TOM TAT

. ACS |,
NN&v:r\ STEMI
Arrhythmia

Heart Failure

Myocarditis
Cardiodepression
Takotsubo

L

Systolic Diastolic
Dysfunction  Dysfunction

Vasoplegic
Cardiogenic shock with
RV/LV cardiodepression

. Ann. Intensive Care (2021) 11:36

Fluid status adjustment

Optimization of
cardiac output

Pharmacological support:
- Norepinephrine
- Vasopressin
- Dobutamine

Ventilation strategy:
- Oximetry between 93% and 96%
- Protective ventilation

Transfusion strategies:
- Hb < 7g/dl: RBC transfusion
- Hb > 10g/dl: no RBC transfusion
- Hb 7-10g/dl: personalize indication

Circulatory support:

- V-A ECMO

Select cases:
coronary angiography, thrombolysis

Cardiovascular monitoring:
-Echo
- Perfusion markers
-ECG
- Cardiac output monitors



KET LUAN

- Bénh tim mach: tang nguy co’ & ngwei bénh COVID-19
- Biéu hién tim mach trong COVID-19: Thwéng gap va quan trong.

- SARS-CoV-2 gay ton thwong tim mach qua nhiéu co ché:
v/ Ton thwong truc tiép té bao cortim.

v'Ton thwong ndi m6 mach méau gay RLCN vi tuan hoan (van
mach, huyeét khoi)

v'Con béao cytokine.

v'Pap rng mién dich (té bao T, dai thwe bao hoat héa, HC thuc
bao mau).

- Tac déng cta bénh nang va diéu tri COVID-19 anh hwéng dén
tim mach.

- HGi chirng dap rng viém da co’ quan & tré em.



TRAN TRONG CAM ON!!!




