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1. Tim mach va COVID-19



Bieu hién tim mach trong COVID-19
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Driggin et al. JACC 27204. DOI: https://doi.org/10.1016/j.jacc.2020.03.031



Bieu hién tim mach & BN COVID-19

Hypertension 29.4
Myocardial Damage 20.3
Acute Cardiac Injury 16.9
Arrhythmia 11.7
Coronary Artery Disease [RitEs
Heart Failure

Valve Heart Disease

Cardiomyopathy

Heart Palpitation

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



Ti lé bénh tim mach ¢ BN COVID-19 twr vong

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

Complication Number of  Heterogeneity Pooled prevalence

Studies (95% CI]
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 (0.47, 0.55)
Cardiovascular disease 18 01.84 0.00 0.23 (0.17, 0.30)

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



OR cua bénh tim mach & BN COVID-19 tw vong

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

Complication Number of Heterogeneity Pooled OR (95% CI)

studies
[-Squared, % P-value

Acute cardiac injury 12 74.26 0.00 13.29 (7.35, 24.03)

Heart failure 3 86.78 0.00 6.72 (3.34, 13.52)

Arrhythmia 3 0.00 0.57 2.75(1.43,5.25)

Hypertension 31 73.92 0.00 2.60(2.11, 3.19)

Cardiovascular disease 14 55.49 0.00 2.61(1.89, 3.62)

Coronary heart 16 76.20 0.00 3.78 (2.42, 5.90)
disease

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



Dién tien 1am sang & BN COVID-19

Fever

Cough

Dyspnoea

ICU admission

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



Cardiovascular diseases

Underlying comorbidities_\

* Hypertension

¢ Coronary heart disease

* Diabetes mellitus J—'\

Cardiovascular complications
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Potential COVID-19 drugs with
possible cardiovascular side effects /, é'\
* Hydroxychloroquine /
* Azithromycin &
* Lopinavir-ritonavir
* Remdesivir?

Twong tac gilra
bénh 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. Bénh sinh cua ton thwong tim mach
trong COVID-19



SARS-Cov-2 DIRECT VIRAL
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Virus thdm nhap té bao gay nén
phan rng viém va suy da co’ quan

1.

Tan céng ndi mac mach mau gay roi
loan chirc nang van mach + vi huyét
khoi.

. Té bao T va dai thwc bao hoat héa

gay viém co tim toi cap, soc tim.

Virus tan cong truc tiép té bao co tim
gay ton thwong co tim, loan nhip, suy
tim

B&o cytokine 1am tram trong hon nira
cac con dudng nai trén

Guzik et al.

Cardiovascular Research (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

Loss of compensation for hypoxia

Bronchiole

Thrombosis

Increased dead space Increased diffusion

ventilation barrier

« Thrombotic events « Alveolitis

« Endothelial « Pulmonary oedema
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ORIGINALRESEARCHARTICLE ~ Circulation ®
Microthrombi as a Major Cause of Cardiac

Injury in COVID-19
A Pathologic Study

> CO 14/40 (35%) mau tim co6 hoai tlr co’ tim

» Gidi tinh nir, bénh than man, dién tién nhanh

» Bénh mach vanh: khéng khac biét gitra nhdm c6 va khdng hoai tw
> 9/14 (64%) vi huyét khdi mao mach, tiéu ddng mach

> Vi huyét khdi c6 ham lwong fibrin C5b-9 tan cao hon cuc huyét khoi do
thuyén tac



Kieu hinh hoai tir co tim

Myocardial infarction (necrosis area >1 cm?)
CRE I EE T
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e Focal myocyte necrosis

(> 20 myocytes showmg necrosus with an area 2 0 05 mm2 but<1 cmz)
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Pellegrini, Kawakami et al. Circulation. 2021;143:1031-1042



D-dimer
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Ton thwong trwe tiep & tim

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



VCT & BN COVID-19 khong triéu chirng

/s S STV

ntent of this slide may be subject to copyright: please see the slide notes for details


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

Soc tim va suy tim trong COVID-19

> Chiém 23% (44/191) BN nhap vién
(Zhou et al, Lancet, 2020).

> Cao hon & BN t&r vong (52%, n=28) so v&i BN song soét
(12%, n=16).

> Chiém 33% BN nhap vao ICU & bang Washington (n=7 trong
s 21 bénh nhan)

(Arentz et al, JAMA, 2020).



3. Cac tac dong tim mach
do diéu triCOVID-19



Céac tac dong tim mach do diéu tri COVID

> ROoi loan thang bang kiém toan, dién giai, albumine

> DPoc tinh/tac dung phu cta thuoc dieu tri
> Twong tac thuoc diéu tri COVID-Thuodc tim mach

> Bénh nang |am thay doi dwérng vao va chuyén héa thuéc



Drug Mechanism of action

Inhibitors of endocytosis

Camostat mesylate  Inhibition of TMPRSS2

Chloroquine and Blockade of virus entry by
hydroxychloroquine multiple mechanisms

Inhibition of S protein-ACE2
interaction and membrane fusion

Umifenovir

Inhibitors of synthesis of non-structural proteins

Inhibition of 3-chymotrypsin-like
protease

Lopinavir-ritonavir

Inhibitors of viral RNA replication
Inhibition of RARP

Favipiravir

Remdesivir Inhibition of RARP

Ribavirin Inhibition of RARP

Others

Macrolide antibiotic; used in
combination with chloroquine
or hydroxychloroquine

IL-6 inhibition

Azithromycin

Tocilizumab

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

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

yoew wii 9H




Co ché xam nhéap té bao cua SARS-CoV-2

Maln effector

AR

Angiotensin | Angiotensin || Angiotensin (1-7)

\
U Protective Harmful
\

[ ACEinhibitors ] % g — ARBs

| Plasma E Angiotensin Il
membrane receptor type 1

Cytoplasm No direct effect \

Downregulation of ACE2 Cardiovascular diseases
by SARS-CoV-2 infection and lung injury

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



Tuyén bo ctia HFSA/ACC/AHA

“l. Hién nay chwa c6 nhitng di¥ liéu thuc nghiém hay 1am sang cho thay dw hau co loi hodc bat
loi khi diéu tri nén bang cac thuéc ACEi, ARBs hay cac tac nhan doi khang hé RAAS khac trong
COVID-19 hodc & BN COVID-19 c6 méac bénh ly tim mach dwoc diéu tri véi nhibng tac nhan nay.

2. HFSA, ACC va AHA khuyén céo tiép tuc str dung cac thubc déi khang RAAS & nhiing bénh
nhan dang duoc diéu tri bang cac tac nhan nay vi thudc cé tac dung co loi trong suy tim, tdng

huyét ap va bénh tim thiéu mau cuc bo.

3. Trong truong hop nhing bénh nhan tim mach dwoc chdn doan COVID-19 thi can phai cé
nhan héa quyét dinh diéu tri duwa trén tinh trang huyét déng va biéu hién |am sang cu thé. Do vay,

chiing t6i khuyén cao khéng nén thém hodc bét bat ky mét diéu tri nao lién quan dén hé RAAS”.

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



Tuyén bo cia HFSA/ACC/AHA

“HOi dong Tang Huyét ap khuyén cdo manh mé rang thay
thudc va bénh nhan nén tiép tuc diéu tri voi cac thude tang
huyét ap thuong quy trude dé vi khdng cod bat clr bang
chirng 1am sang hay khoa hoc nado dé goi y diéu tri bang

ACEi hay ARBs nén ngtrng vi ly do nhiém bénh COVID-19.”

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



4. HOI chwng
dap wvng vieEm da co quan & tré em

(Multisystem Inflammatory Syndrome in Children - MIS-C)



Dinh nghia MIS-C

1. Tudi nhé 10 tudi*.
2. SOt kéo dai tr 3 ngay tré [én.

3. CO it nhat HAI triéu ching di kém (a) ndi ban hodc c6 viém két mac
khong sinh md hai bén hodc cac dau hiéu viém cta da niém; (b) ha
huyét ap hodc soc; (c) cé cac dac trwng cla rdi loan chic nang tim
mach; (d) rdi loan déng mau:; (e) tiéu chay, nén mdra hodc dau bung.

4. Tang cac chi diém viém nhw téc dd lang hong cau, CRP, hoac
procalcitonin.

5. Loai trtr cac nguyén nhan vi sinh khac gay viem.
6. C6 bang chirng clia COVID-19.

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



Biéu hién ngoai tim mach caa MIS-C

Noncardiovascular Involvement
Age Group: <5yr (N=66) [ 5-12yr (N=75) [ 13-20 yr (N=45)

100+
919391

Feldstein et al. N Engl J Med 2020;383:334-46.



Biéu hién tim mach ctaa MIS-C

Cardiovascular Involvement
100

Feldstein et al. N Engl J Med 2020;383:334-46.



Céac yeu to lién quan den nhap hoi stre

All patients (n=1080)

13-20 years
Race or ethnicityt
Nan-Hispanic Black

Other race or ethnicity

Date of MIS-C onset
Onset before June 1, 2020 .
Patients not admitted to ICU the same day as hospital admission (n=643)

dinical signs or symptoms

Shortness of breath

Abdominal pain

Mucocutaneous lesions

Conjunctival injection

Fibrinogen

D-dimer

C-reactive protein

Interleukin-&

Platelats

Lymphocytes
15

Odds ratio

Abrams et al. Lancet Child Adolesc Health 2021; 5: 323-31



Céac yéu to lién quan dén giam chirc nang tim

A_II'patients{n:ltlEtl]

Sex !
Male ————————
Age group”

6-12 years
13-20 years
Race or ethnicityt
Man-Hispanic Black
Hispanic
Other race or ethnicity
Comaorbidities
Obesity
Date of MIS-C onset

Onset before June 1, 2020 L 2

Clinical signs or symptoms
Cough

Shortness of breath

ominal pain

Vomiting

Diarrhoea

junctival injection

Laboratory valuest

D—dimer
Tropanin

BNP

proBHP
C-reactive protein
Ferritin
Interleukin-6
Flatelets

Lymphocytes

Odds ratio

Figure 3: Associations between potential explanatory factors and having decreased cardiac function

Abrams et al. Lancet Child Adolesc Health 2021; 5: 323-31



Gi4 tri tién lwong cua cac chi diém sinh hoc
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Qutcome
Admission to ICU
Decreased cardiac function
Coronary artery abnormalities
—— Shock
— Myocarditis




Gi4 tri tién lwong cua cac chi diém 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 fevers without an explanatory alternative diagnosis and any of the following: after

initial resolution of known/highly suspected COVID-19 infection or recent COVID-19 exposure, symptoms of Kawasaki Disease (rash,
conjunctivitis, oral/mucosal inflammation), or systemic illness with signs of shock or significant vomiting/diarrhea/abdominal pain.

*see below CDC case definition

Overlap with MIS-C
definition, but mild
illness, mild lab
abnormalities on
screening labs, and
lacking alternative
diagnosis

Perform Set 1 studies not
already performed

Additional studies to consider
- chest x-ray

- abdominal imaging as
indicated

If concerning labs
or clinical decline
perform Set 2
studies and admit

Consider discharge if clinically
well appearing, stable vital
signs, reassuring labs (such as
low levels of inflammation,
i.e. CRP <30, ESR <30), normal
imaging if done, and other
other workup not concerning.

PMD should follow up in 24 -
48 hours, review symptoms,
consider repeating labs and
evaluations on ongoing basis.

Sick child / cardiogenic shock / overlap with
Kawasaki disease (KD) / toxic-shock like
- Admit and....

Establish good IV access and start fluids: judicious use with
frequent reevaluation
Perform Set 1 and 2 studies if not aiready done
Notify local Department of Health
Consults:
* PICU (all patients)
* Infectious Diseases (all patients)
* Consider: Hematology, Rheumatology
Urgent Echo and Cardiology consult for any of the following:
* Hemodynamically compromised (hypotension,
tachycardia out of proportion of fever)
* Troponin or BNP elevated
* EKG suggestive of myocardial injury/inflammation
* If considering KD and on day 9 or longer of fevers
Empiric Antibiotics (will vary, guided by ID) consider:
* Ceftriaxone + Metronidazole for abdominal concern
Vancomycin, Clindamycin, Cefepime for Toxic Shock

Myocarditis/Cardiogenic
and/or distributive shock
(KD predominant or non-
KD predominant)
-Critical care
available -IVIG 2g /kg and 3 day
- IVIG 2g /kg, i pulse methylprednisolone
particularly if corticosteroid with taper
KD overlap -Enoxaparin prophylaxis
-Rheumatology and
Hematology consults
-Consider disease
modifying agents

Daily Labs A Daily Labs A

Daily Labs A®

| COVID-19 PCR (if not

i performed within 48 hours)
: COVID IgG (unless known +)
i Respiratory viral panel

| EXG

: Procalcitonin

i ESR

i Urinalysis with microscoplc
| (clean catch to assess

: urethritis)

Blood culture

i Urine culture

i ACBC with differential

i ACMP (albumin and LFTs)
| ACRP

| AFerritin

: Ap-dimer

i ATroponin

i ABNP

¢ ALDH

i "VBG

| ®lactate

| ®PT/PTT

i ®Fibrinogen

L ¢

| ®LDH

| Set 2- Studies

i Chest X-ray

i Echocardiogram
i Triglycerides

i Anti-thrombin Ill

i Rapid strep and throat culture
i and Antistreptolysin O (ASO)

| Specific viral titers or collecting
i large volume (S-10mLs) serum
i to store for future studies

i Cytokine panel

i Von Willebrand Panel

5 Immunoglobulins , including IgA
i (particularly if your center uses
i IVIG known to have significant
i IgA contamination)

* MIS-C CDC Case Definition- Fever (>24 hours reported or documented 238.0°C) AND Laboratory evidence” of inflammation
AND lliness requiring hospitalization AND Multisystem (22) organ involvement (i.e. cardiac, renal, resp, gi, heme, derm or neuro)
AND No alternative plausible diagnoses
AND COVID 19 positivity/exposure

SARS-CoV-2 RT-PCR positive currently or

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-6)).

recently positive on Antibody testing

Hennon, et al. COVID-19
associated multisystem
inflammatory syndrome in
children (MIS-C) guidelines; a
Western New York

approach. Prog Pediatr
Cardiol. 2020;57:101232



DIAGNOSTIC
FINDINGS

Myocardial
injury

Elevated levels

of Troponin,
D-Dimer,
IL-6,
NT-proBNP,

FDPs and PT

Intravascular
coagulopathy

Vasculitis

Oxygen supply and
demand imbalance

Hajjar et al. Ann.

NSTEMI STEMI

Arrhythmia - Norepinephrine
- Vasopressin
- Dobutamine

- Oximetry between 93% and 96%
- Protective ventilation

Heart Failure

Myocarditis
Cardiodepression
Takotsubo

LI

Systolic Diastolic
Dysfunction Dysfunction

8 @

Vasoplegic
shock with
cardiodepression

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

- Perfusion markers
-ECG
- Cardiac output monitors

Cardiogenic
RV / LV

Intensive Care (2021) 11:36




Két luan

> Biéu hién tim mach trong COVID-19: Thwéng gap va Quan trong
» Bénh tim mach: tang nguy co @ ngwei bénh COVID-10
» SARS-CoV-2 gay tén thwong tim mach qua nhiéu co ché:

v Tén thwong truc tiép té bao co tim

v Tén thwong ndéi mé mach mau gay RLCN vi tuan hoan (van mach, huyét khéi)

v Con béao cytokine

v DPap rng mién dich (té bao T, dai thwe bao hoat hoa, HC thwe bao mau)

> Tac déng cha bénh nang va diéu tri COVID-19 anh hwéng dén tim
mach

» Hoi chirng dap trng viém da co’ quan & tré em.
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