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La pandemia producida por la infeccién del nuevo
coronavirus (Severe Acute Respiratory Syndrome
CoronaVirus-2 [SARS-CoV-2]), que produce un grave
sindrome respiratorio (coronavirus infectious disease-
19 [COVID-19]), se ha extendido por todos los paises.

El espectro de la enfermedad es muy amplio, desde
pacientes asintomaticos o con sintomas leves
respiratorios a una neumonia viral grave, insuficiencia
respiratoria, disnea, eventos cardiovasculares,
coagulopatias, fracaso multiorganico y muerte.

F. Zhou, T. Yu, R. Du, et al.

Clinical course and risk factors for mortality of adult inpatients with COVID-19
in Wuhan, China: a retrospective cohort study.

Lancet., 395 (2020), pp. 1054-1062




En diciembre de 2019 en Wuhan en la provincia de Hubei
en China, se report6 un grupo de 27 pacientes con
neumonia de etiologia desconocida, vinculados con
exposicidon al mercado de mariscos, pescado y animales
vivos.

El 7 de enero de 2020, se identificd una nueva sepa de
coronavirus aislada en estos pacientes (SARS-CoV-2).

Posterior a ello y dado el aumento exponencial de la cifra
de pacientes infectados, el 11 de marzo de 2020 la
Organizacion Mundial de la Salud (OMS) decreta que esta
infeccién cumple el comportamiento de pandemia.
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Reorganizacion en la Atencién de los
Servicios de Salud Pre- y Hospitalarios

La educacion para la formacién de Recursos
Humanos en Salud debe modificarse y ajustarse a los
nuevos retos sociales, médicos y éticos, entre otros.

Se deben adecuar las politicas publicas que
intervengan en todos estos niveles, para garantizar la
proteccion e insumos de quienes trabajamos en el
Sector Salud y garantizar la atencion médica de
calidad a nuestra poblacion.

Estructura del SARS-CoV-2

Virus ARN positivo de cadena simple con envoltura; 2/3
del material genético traducen a 16 proteinas no
estructurales y 1/3 corresponde a 4 proteinas
estructurales: proteina S, que presenta una subunidad
S1 la cual interviene en la afinidad del virus por la
enzima convertidora de angiotensina 2 (ECA2); la
subunidad S2, que facilita la fusion de la membrana
celular; la proteina M, que permite la liberacion del ARN a
la célula huésped; y las proteinas N y E, las cuales son
proteinas estructurales encargadas de interactuar con la
inmunidad innata del huésped.
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FIGURE 1 Putative SARS-CoV-2 Life Cycle and Therapeutic Targets
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Meredith Wadman, Jennifer Couzin-Frankel, Jocelyn
Kaiser, Catherine Matacic.
doi:10.1126/science.abc3208 Apr. 17, 2020.

Some COVID-19 patients have
strokes, seizures, confusion, and
brain inflammation. Doctors are
trying to understand which are
directly caused by the virus.

= Afectacién multiorganica
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Conjunctivitis, inflammation of
the membrane that lines the
front of the eye and inner eyelid,
is more common in the sickest

patients.
Nose
Lungs
How does coronavirus kill? Clinicians trace a ferocious
rampage through the body, from brain to toes Heart and blood vessels
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Eyes

_ Afectacion multiorganica

Some patients lose their sense
of smell. Scientists speculate
that the virus may move up the
nose’s nerve endings and
damage cells.

Brain
Eyes

Nose

A cross section shows immune
cells crowding an inflamed
alveolus, or air sac, whose walls
break down during attack by the
virus, diminishing oxygen
uptake. Patients cough, fevers
rise, and breathing becomes
labored.

Endothelial cell ',

SARS-CoV-2
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The virus (teal) enters cells,
likely including those lining
blood vessels, by binding to
angiotensin-converting enzyme
2 (ACE2) receptors on the cell
surface. Infection can also
promote blood clots, heart
attacks, and cardiac
inflammation.

Afectacién multiorganica
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Up to half of hospitalized
patients have enzyme levels that
signal a struggling liver. An
immune system in overdrive and
drugs given to fight the virus
may be causing the damage.

Vidnawe
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Lungs

Heart and blood vessels Afectacién multiorganica

Liver

Kidney damage is common in
severe cases and makes death
more likely. The virus may attack
the kidneys directly, or kidney
failure may be part of whole-
body events like plummeting
blood pressure.
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Patient reports and biopsy data
suggest the virus can infect the
lower gastrointestinal tract,
which is rich in ACE2 receptors.
Some 20% or more of patients.
have diarrhea.
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Espectro de la enfermedad coronavirus aguda COVID-19
y sindrome cardiovascular (ACovCS)
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Circulation 2020;141:1903-1914
DOI: 10.1161/CIRCULATIONAHA.120.047349
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CENTRAL ILLUSTRATION i of C and of in COVID-19

THE PRESENT AND FUTURE SARS-CoV-2

COVID-19 and Thrombotic or
Thromboembolic Disease: Implications
for Prevention, Antithrombotic Therapy,

and Follow-Up 133
A Risk Factors B Hemostatic Abnormalities C Clinical Outcomes

+Acute illness Venous Thromboembolism
+ Bedridden, stasis -
*Genetics

« Fever = Intravascular coagulopathy
* Diarrhea
+ Sepsis

« Liver injury « tCardiac biomarkers
*CKD

-COPD

*HF

+Malignancy

+ Pulmonary microthrombi

» Myocardial injury

Inflammatory Response

Endothelial Dysfunction

Superimposed Infection
Disseminated Intravascular

» {D-Dimer, FDPs, PT
* {{Platelets
Coagulation

Lymphopenia %
Inflammatory cytokines .

}IL-6, CRP

Bikdeli, B. et al. J Am Coll Cardiol. 2020,75(23):2950-73,

(A) Severe seute respiratory Cov-2) an inflammatory response, leading to release of inflammatory mediators,
Endothelial and hemostatic activation ensues, with increase in von Willebrand factor and increasad tissue factor, The inflammatory response to savere infection is
marked by lymphopenia and thrombocytopenia. Liver injury may lead to dec bin formation. (8) CoviD19)
may be associated with hemostatic derangement and elevated troponin levels. (€) Increased state results in venous ism, myocardial
infarction, or in case of further hemostatic derangement, disseminated intravascular coagulation. CKD = chronic kidney disease; COPD = chronic o bstructive
pulmonary disease; CRP — C-reactive protein; FDP — fibrin degradation product; HF — heart failure; IL = interleukin; LDH — lactate dehydrogenase;

PT~ prothrombin time.
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Prevalencia de ECV en pacientes con COVID19

Un meta andlisis de 6 estudios que incluyd 1527 pacientes con
COVID19 evalué la prevalencia de ECV y reportd 17.1% de
hipertension, 16.4% enfermedad cerebrovascular y 9.7%
diabetes.

Los pacientes que requirieron admisioén a unidad de cuidados
intensivos (UCI) tenian mas comorbilidades que aquellos que no se
admitieron.

La tasa de mortalidad en 44.672 pacientes confirmados en Wuhan,
China fue 10.5%, 7.3% y 6.0% en aquellos con ECV, diabetes e
hipertension arterial, respectivamente, y notablemente mayores que
la tasa de mortalidad general de 2.3%.

Datos desde Italia sugieren una tasa similar de mortalidad y mayor
riesgo de muerte en pacientes con comorbilidades.

Li B, Yang J, Zhao F et al. Prevalence and impact of cardiovascular metabolic diseases on
COVID-19 in China. Clin Res Cardiol 2020.
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Cardiac Complications in COVID-19 patients Chinese
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Formas clinicas

Se reconocen, en principio, tres formas clinicas principales de la enfermedad
(1-3), alas que se han sumado posteriormente otras cuatro (4-7), que son
resultado de la mayor gravedad de la enfermedad.

1. Enfermedad respiratoria alta con sintomas leves.
2. Enfermedad respiratoria baja (neumonia) no complicada.
3. Neumonia grave que comienza con sintomas leves durante 7 a 8 dias y

luego progresa a un rapido deterioro con apariciéon de un sindrome de
insuficiencia respiratoria aguda (ARDS) grave (soporte vital avanzado).

4. Sindrome de respuesta inflamatoria sistémica: tormenta de citocinas y
sindrome de activaciéon macrofagica.

5. CoaguIopatl'a/Trombogenicidad.

(=2

. Shock séptico/cardiogénico.

7. Falla organica muiltiple.

17

Tres fases probables de la infeccion

Su severidad clinica se ha reportado como leve 81.4%
(fiebre, tos, disnea, mialgias, fatiga, diarrea y linfopenia),
severa 13.9% vy critica 4.7%.

Los casos severos se presentan como neumonia, distrés
respiratorio (SDRA), con o sin shock cardiogénico y/o
distributivo.

Aquellos mas vulnerables son la poblacion >65 anos y
pacientes con comorbilidades.
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Fases o Estadios Clinicos
COVID-19

Fases Sintomas Diagnéstico Tratamiento
Incluye PCR de muestra Dirigido al alivio de los sintomas.
respiratoria, pruebas seroldgicas Sise demuestra que una terapia
Sintomas levesy, 3 de IgG e IgM de SARS-CoV-2, antiviral (como el remdesivir) es
Estadio | (leve): menudo, inespecificos junto con estudios radio-légicos  beneficiosa, debe dirigirse a
o como como malestar  de torax, pruebas de funcion pacientes seleccionados para
Infeccién temprana general, fiebre y tos  hepatica y hemograma completo reducir a duracidn de los
caca que puede revelar linfopeniay  sintomas, minimizar el contagio y
neutrofilia, sin otras alteracionas prevenir la progresion de la
significativas enfermedad.

Siddigi HK, Mehra MR. COVID-19 lliness in Native and Immunosuppressed States: A Clinical-Therapeutic Staging Proposal.
J Heart Lung Transplant 2020 [20 Mar 2020].
https://doi.org/10.1016/j.healun.2020.03.012
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Fases Diagndstico Tratamiento
2 Radiografia o TAC de térax
Estadio Il (moderado): revelan infiltrados bilaterales u
lla: Con afectacign  LOS pacientes opacidades en forma de vidrio

En las etapas iniciales (sin hipoxia

esmerilado.
desarrollan una importante] se debe evitar el uso

pulmonar, sin neumonia viral, con  Los analisis de sangre muestran
,

S de corticoides; pero si hay hipoxia,
hipoxia ] mayor linfopenia y elevacion de S 3

P tos, fiehre y ¥ PERIEE as probable que los pacientes

ibl hi . las transaminasas. Puede haber : ST o

1lb: Con posiblemente hipoxia SISl re SeniRcaRY de s requieran ventilacidn mecdnicay,
afactacion (definidacomouna L e inflamacion en esa situacion, si pueden ser
hinoxi mmHg} procalcitoning sérica es normal L -

ipoxia

o baja en la mayoria de los casos
€on neumenia.
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Fases Sintomas Diagnéstico Tratamiento

Disminucién de céfulas T
auxiliares, supresoras y
reguladoras, con elevacion de
los marcadores de inflamacién

Es la etapa mas grave de
la enfermedad v,
ademas de la

Es personalizado y depende del
uso de inmunomeoduladores para

insuficiencia e reducir la inflamacion sistémica
% £ sistémica: IL-2, IL-6, 1L-7, factor g z i
respiratoria, se ¢ g antes de que produzca disfuncidn
manifiesta como un eshmudante de colonia: de multiorganica. Pueden utilizarse
i . e . - 1t
Estadio 1l (grave): granulocitos, proteina g

. sindrome de F corticosteroides junto con
Sindrome de ; i inflamatoria de macréfagos 1-0; _, - s
ta hiperinflamacion . inhibidores de citocinas como el
.respues o B 48 sistémica ; rotellna & reaciwa‘ f;rrmna’-' tocilizu-mab (inhibidor de IL-6) o
inflamatoria sistémica .12 pyimonar. Hay Ei-nmo = Ademés’h;y ' anakinra (antagonista del receptor
i . A s

elevacion de troponinas y NT-
proBNP, y puede aparecer un
sindrome similar a la
linfohistiocitosis hemofagocitica

afectacion de 6rganos
sistémicos y pueden
aparecer miocardifis,
shock, vasoplejia y
colapso cardiopulmanar.

de IL-1), e Ig intravenosa para
maodular un sistema inmune gue
estd en un estado
hiperinflamatorio.

FiO,, fraccién inspirada de oxigeno; Ig, inmunoglobulina; IL, interleucina; NT-proBNP, siglas en inglés de
fraceién aminoterminal del propéptide natriurético tipo B; PaO,, presién pareial de oxigeno arterial; PCR,
siglas en inglés de reaccién en cadena de la polimerasa; TAC, tomografia axial computarizada
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Estos pacientes sufren un estado inflamatorio que
condiciona un alto riesgo trombatico.

Los farmacos utilizados en el tratamiento de la
infeccion viral y sus complicaciones producen
interacciones con otros tratamientos, en particular con
los farmacos antitrombdéticos y alteraciones eléctricas
(QTc), lo que dificulta su prescripcion y conlleva dudas
inherentes a la actuacion en la practica clinica diaria.

Sin embargo, apenas hay informacion sobre como
abordar el riesgo trombatico, la coagulopatia y el
tratamiento anticoagulante de estos pacientes.
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Esquema fisiopatogénico de SARS-CoV-2 y estrategia terapéutica multiple

A Estadio | Estadio Il ) Estadio IlI e
Infeccién Precoz Fase Pulmonar | Fase Hiperinflamatoria LDH
1A s | (SHF/SAPh like) I"ch
. Dimeros-D
Fase de Respuesta Viral . i
P Fase de (Hiper) ;ei”l'_“"a
riglic.

Respuesta Troponinas
Inflamatoria B

Gravedad de la Enfermedad

Linfocitos
s e Plaquetas
Fase de Respuesta Inmune (claudicacion
Neumonia Leve-Moderada d N ia grave
Curso evolutivo
Sintomatologia constitucional, Disnea, Hipoxemia SHF reactivo, SAPH-like, SDRA,
Fiebre, tos seca, diarrea, cefalea, (Pa02/FiO2 < 300 mmHg) Sepsis/Shock, Fallo cardiaco

alteraciones gusto y olfato

io

Elevaciéon de marcadores inflamatorios y de

Linfocitosis o inicio linfopenia, Infiltrados pulmonares (bilaterales) " 5 £ i
aumento de PCR, tiempo de Elevacién de transaminasas, d'Sfu"c""".e"dOte"al o co.:ggulacmn
protrombina, Dimeros-D y LDH PCT normal o baja, Linfopenia creciente (LDH, Ferritina, PCR, IL-6, Dimeros-D),

Aumento de troponina y pro-BNP

Hidroxicloroquina / Cloroquina + Azitromicina Teicoplanina

LPV/r (< 7-10 dias) REMDESIVIR

B TOCILIZUMAB o SARILUMARB (* Corticoides) [Considerar Anakinra, Baricitinib, Igs iv]
Sindrome Hemofagocitico (SHF), Sindrome Antifosfolipido Primario (SAPH)
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CORONAVIRUS AND Advanced age

Hypertension

- Diabetes
CAD / Stroke

Heart Failure

Cough / Fever , TROPONIN D-DIMER 4 IL-6, FERRITIN Myocarditis

Dyspnoea -] i
Tachypnea NT-proBNP &

Hypoxemia

""‘:‘:’D“;"‘a £ CRP /DHL / PROCALCITONIN jhicmtasis

Tormenta de Citoquinas A me

Shock | Multiple organ failure | Dea

Coronavirus and the heart. Patients with risk factors and/or cardiovascular disease are prone to develop severe forms of COVID-19 and its complications. Pulmonary impairment

manifests initially as an influenza syndrome (cough and fever), f ing to ia (dyspnea, i I and, in some cases, to ARDS. Host response to the virus
leads to systemic inflammation findings, with elevation of markers of inflammation (CRP, procalcitonin, d-dimer, IL-6, ferritin, LDH) and of my ial injury / cardiac i
(troponin/NT-proBNP), which predisposes to acute heart failure, myocarditis, is and ias. Cardic ications hinder the host response to the virus, leading
to shock, failure of multiple organs and death. CAD: coronary artery disease; LDH: lactate 9! s LVEF: left i ejection fraction; CRP: C-reactive protein; IL-6:
interleukin-6; ARDS: acute respiratory distress syndrome.
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FASES DE LA

ENFERMEDAD MRS

AGUDA (Neumonia)

RECUPERACION

C: Contagi .
o S Periodo medio hospitalizacién casos: 12 dias.

: Inicio sintomas - - s L 2 -
H: Hospitalizacion Periodo medio hospitalizacién pacientes UCI: 14 dias.
Ut Ingreso UCI Periodo promedio uso de ventilacién mecanica invasiva: 14 dias.
D: Defuncion Periodo medio estancia UCI casos fallecidos: 7 dias.
SDRA:
f‘::“”‘”ﬁ““‘;_" Estadio I: Sintomas leves: Fiebre, Tos Seca, Diarrea, Anosmia. Acroisquemia.

scorss Age
Estadio II: Disnea, Radiografia Anormal.
Estadio Ill: SDRA, Sepsis, Insuficiencia Renal y/o Cardiaca Aguda.
Estadio I: Linfopenia, ] leve LDH / dimero D / . protrombina
Estadio : 4 52102, Hipoxia, 1 dimero D /LDH /Transaminasas.
Carga Viral N S e e e e e e

Dias-7 ______ 21 24 28 __ _ __ 34 ___ __ 40 _ ___ __ 47 Dias

PROBABILIDAD DE

CONTAGIAR L ]
(Casos secundarios)
++ | + ‘ +/F- l ‘ +(14%)
] §
e - I
- ‘ PeriodoVentana | Temprana I Activa ‘ Final [ Infeccién pasada
3.- Guan WJ, Ni 2V, Hu Y, etal % 2020 Feb 28], N Engl J'
p
oo - B 2ou L, ool N gl Med

7. MazzosaF. Troccol T, Dermatologa
15,

1173.Pan Y, e al. Lancet nfect Dis. 2020,51473.3059(20]30113-4 9.
52

respistory 7 reactiation. Guangming Ye3,1 Zhenyu Pan 1 Yunbao P intis
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Hipoétesis de la patogénesis del SARS-CoV-2y la
respuesta inmunoloégica en la lesion cardiovascular

La proteina de punta (SARS-2-S) en el virus es activada por la proteasa
celular serina TMPRSS2 altamente expresada en células pulmonares,
renales y gastrointestinales y se compromete con la ECA-2.

La infeccidon temprana esta caracterizada por la replicacion viral y el dafio
directo del virus al huésped celular, a través de la entrada de células
mediadas por ACE2/TMPRSS2.

A medida que la infeccion progresa, las sefales pro-inflamatorias
regulan la produccion de citoquinas inflamatorias por las células del
sistema inmunoldgico adaptativo e innato, que conducen a la tormenta
de citoquinas y dafo multiorganico.

Current Cardiology Reports (2020) 22:32
https://doi.org/10.1007/511886-020-01292-3
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Hipétesis de la patogénesis del SARS-CoV-2 y la
respuesta inmunolégica en la lesién cardiovascular
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t gy iy
Protectiv
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pithelial Cell

[ ‘ i Ry -
(¥ Kidneys, Gl tract) Macrophage
N

Respiratory Phase

Sepsis/Shock, Multi-Organ Failure + Cardiac Injury’
(0-7 days)

{7-14 days)

Current Cardiology Reports (2020) 22:32
https://doi.org/10.1007/511886-020-01292-3
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JACC: Basic to Translational Science
Volume 5, Issue 5, May 2020
DOI: 10.1016/j.jacbts.2020.04.001
TRANSLATIONAL PERSPECTIVE
Direct myocardial infection
Secondary myocardial involvement
Fulminantviral Some cases Type 2 or 1
myocarditis mixed? myocardial
infarction
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CENTRAL ILLUSTRATION rotentiat Mechanisms of Myocardial Injury in COVID-19

Hypotension / Y DIC/microthrombi

Direct viral
cardiomyocyte toxicity

AMetabolic
demands

Hypoxia / T*‘"‘
Pre-existin:

VD 2
++

b/

Epicardial plaque rupture e
(Type 1 MI) 4 R

Atri, D. et al. J Am Coll Cardiol Basic Trans Science. 2020;5:518-518.
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JACC: Basic to Translational Science
Volume 5, Issue 5, May 2020
DOI: 10.1016/j.jacbts.2020.04.001

TRANSLATIONAL PERSPECTIVE

Increased O, Demand I

Tachycardia

Hypoxemia

Myocardial
Ischemia
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Indirect Effects of Chronic Infection Direct Lesion Infection

Periodontitis
Lipid Herpes viridae
< Core
Bron s Wenza, « Cytokines :
« Activated Endothelial Cell
leukocytes Mult:,m:arubial
urden
. - Accelerated
Pathngen) allfSrg;aenesls
: lecul:
Microbiota * g‘:ﬁem:f
(PAMPS) Smooth Muscle Cell
%3
« Damage- Intracellular
associated pathogens
molecular
Skin Ulcers ?Da;e”;g)
/ Medi
Urinary Tract infections
@ Inti
Arthiitis # Fibrinogen He‘ghm
mmlp-  4Plasminogen = coagul
s } ar;ﬂwmrge impaired
inhibitor-1 fibrinolysis
r
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Directo
. . .
Miocarditis s biuoat
Cardiomyopathy
AR AR
Microvascular/
Thrombotic Injury
- —-—
Sindrome Coronario Agudo p e
A\
Pre-existing “";'Lyﬁmmgyl\i Viral
CV Disease Abngrm‘l nll}\‘ Myocarditis
Dano por Catecolaminas
Hypotension
= Shock
. . .
Trombosis et Ares
A S S

Arritmias

Circulation 2020;141:1903-1914
DOI: 10.1161/CIRCULATIONAHA.120.047349
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COVID-19 and the cardiovascular system
Ying-Ying Zheng, Yi-Tong Ma &, Jin-Ying Zhang & & Xiang Xie &

Nature Reviews Cardiology 17, 259-260(2020) | Cite this article

La presentacion clinica de los pacientes infectados
por el SARS-CoV-2 es muy variable, y la clinica
respiratoria es la mas frecuente.

Dada la situacién epidemiolégica actual, hay que
pensar en este agente etiolégico como causa de
otros cuadros clinicos como la miocarditis aguda
aun en ausencia de un cuadro respiratorio
compatible.
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Directo

Mecanismo puede ser multifactorial: isquemia por demanda, dafio por
toxicidad viral directa, inflamacién, disfuncion micro-vascular; rol de
enzima convertidora de angiotensina.

* Hipoxia asociada a la falla respiratoria: en muchos casos ha
explicado, por si sola la disfuncion cardiaca, y la posterior
recuperacion tras ser corregida.

* “Hiper-inflamacién” con tormenta de interleukinas (IL-6 y IL-2R),
TNF, ferritina, etc., que causan dafo celular miocardico, con
vacuolizacion, alteracion mitocondrial, dafio a la microcirculacion, etc.

» Demostracion de virus directamente en el tejido miocardio.
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CASE REPORT = (3 Free Access
Myocardial localization of coronavirus in COVID-19 cardiogenic European Journal of

shock Heart Failure

Guido Tavazzi, Carlo Pellegrini, Marco Maurelli, Mirko Belliato, Fabio Sciutti, Andrea Bottazzi, Paola
Alessandra Sepe, Tullia Resasco, Rita Camporotondo, Raffaele Bruno ... See all authors

First published:10 April 2020 | https://doi.org/10.1002/ejhf.1828 | Citations: 35

69 afios
Shock
cardiogénico

3 § W & 3

- 1er caso de visualizacion directa de particulas virus por biopsia endomiocardica.

- Recuperacion por ventilacion mecéanica y oxigenacion por membrana extracorpdrea
venoso-arterial (VA-ECMO).
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Acute coronary Chest pain, elevated troponin, wall motion

syndrome (STEMI abnormalities, and/or ST-segment depression or
or NSTEMI)* elevation+T-wave abnormalities

Acute myocardial Elevated troponinzadditional symptoms

injury without

obstructive CADT

Arrhythmias Atrial arrhythmias, ventricular tachycardia,

ventricular fibrillation, or complete heart blockt

Heart failurex De novo systolic dysfunction
cardiogenic shock

Myocarditis or myopericarditis

Cytokine-mediated cardiomyopathy

Stress-induced cardiomyopathy

Mediated through other risk factors (eg, atrial
arrhythmias)

Acute or chronic decompensated systolic dysfunction
+elevated troponin

Recurrent systolic dysfunction after LVEF recovery

Heart failure with preserved LVEF§

Circulation 2020;141:1903-1914

DOI: 10.1161/CIRCULATIONAHA.120.047349

Pericardial effusion | +Tamponade

Thromboembolic Arterial thromboembolism, deep vein thrombosis,
complications intracardiac thrombus, microvascular thrombi, +
pulmonary embolism, stroke
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Representacion esquematica de los posibles mecanismos
fisiopatolégicos en el Insuficiencia Cardiaca Aguda

De novo HF Acutely decompensated HF
Undiagnosed underlying New-onset Chronic underlying
cardiac dysfunction cardiac dysfunction cardiac dysfunction
+ +
Precipitating factors Precipitating factors

LV LV
diastolic systollcan Pulmonar RV Systemic
4 ; diastolic — any . —_— Y _
ysfunction st - congestion dysfunction congestion
(HFpEF) Y(SH“F”E“F')M
"
. A

Neuroendocrine stimulation and inflammation

B

Nature Revlews (2020) 6:16
https://doi.org/10.1038/s41572-020-0151-7
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COVID-19 kills at home: the close relationship
between the epidemic and the increase of out-of-
hospital cardiac arrests @

Enrico Baldi, Giuseppe Maria Sechi, Claudio Mare, Fabrizio Canevari,
Antonella Brancaglione, Roberto Primi, Catherine Klersy, Alessandra Palo, Enrico Contri,

Vincenza Ronchi ... Show more European Heart Journal, ehaa508, https://doi.org/10.1093/eurheartj/ehaas08
Published: 20 June 2020  Article history v

Table | Relationship of COVID-19 per 100 000 inhabitants and OHCA difference between 2020 and 2019 cumulative
incidences per 100 000 from days 1 to 60

Model with fractional polynomials

% increase  JCumulative incidence Spearman’s p 95% Cl P-value

per 100 000

COVID-19
All* .7 08 +52% 956 08/ 08409 <0.001
Lodi 387 144 +169% 1190 098 0.97-0.99 <0.001
Cremona 315 153 +106% 1529 098 0.97-0.99 <0.001
Pavia 3441 26 +31% 667 088 08-092 <0.001
Mantova 247 21 +12% 706 081 0.7-0.88 <0.001

*P for interaction with province <0.001.
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Hospitalizaciones March 4, 2020 | March 19, 2020

First reported death | Shelter-in-place
2019: 4.1 x 100mil Hab from Covid-19 in | order in California
) Northern California | implemented
2020: 2.1 x 100mil Hab
Disminucién del 48% Covid-13
3_«
i1
§§ M
o =
§ g A
3
31
3 2020, g
g-— 24 Acute MI
14
" —

N
No. of Patients

2019, Acute M| 140 125 104 97 110 118 106 100 107 106 123 102 98 101 98
2020, Acute M| 118 101 115 127 126 105 129 106 124 102 83 73 69 65 6l
2020, Covid-19 L] 1] ] o L] 0 ] o o 6 26 58 156 195 207

Matthew D. Solomon et al. The Covid-19 Pandemic and the Incid, of Acute Myocardial Infarction
May 19, 2020 DOI: 10.1056/NE/Mc2015630
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Cumulative Incidences of Diagnosed Covid-19 and Cases of
Out-of-Hospital Cardiac Arrest (OHCA) in Four Provinces in
Lombardy, Italy, during the 40 days after February 20 in 2019
and 2020.
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Disminucion en Numero de Intervenciones
SICAy COVID-19

3.000 -56%
2.577

2500

imientos

2.000+
1.500

1.0004

Numero de proced

8
s

[=]
1

ICP Intervencionismo Procedimientos Procedimientos
en IAMCEST diagndsticos  estructurales

B 24 de febrero a 1 de marzo (antes de la epidemia)
M 16 a 22 de marzo (durante la epidemia)

0. Rodriguez-Leor et al. REC Interv Cardiol. 2020;2(2):82-89

Intervencion coronaria percutanea (ICP)
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JAMA Cardiol. doi:10.1001/jamacardio.2020.0950
Published online March 25, 2020.

JAMA Cardiology | Original Investigation

Association of Cardiac Injury With Mortality
in Hospitalized Patients With COVID-19 in Wuhan, China

Shaobo Shi, MD; Mu Qin, MD; Bo Shen, MD; Yuli Cai, MD; Tao Liu, MD; Fan Yang, MD; Wei Gong, MMSC; Xu Liu, MD,
Qinyan Zhao, MD, PhD; He Huang, MD, PhD; Bo Yang, MD, PhD; Congxin Huang, MD, PhD

CONCLUSIONS AND RELEVANCE Cardiac injury is a common condition among hospitalized
patients with COVID-19 in Wuhan, China, and it is associated with higher risk of in-hospital
mortality.

En un modelo de regresion Cox, los pacientes con vs. aquellos sin lesién
cardiaca tuvieron un mayor riesgo de muerte, tanto durante el tiempo que
transcurre desde el inicio de los sintomas (cociente de riesgos, 4,26 [IC del
95%, 1,92-9,49]) como desde el ingreso (cociente de riesgos, 3,41 [IC del 95%,
1,62-7,16]).
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JAMA Cardiol. doi:10.1001/jamacardio.2020.0950

Published online March 25, 2020.

Patients, No. (%)

[Table 1. Baseline Characteristics and Laboratory and Radiographic Findings of 416 Patients With COVID-19

Cardiac injury "
Characteristic All (n = 416) With (n = 82) Without (n = 334) P value
Chronic medical illness
Hypertension 127 (30.5) 49 (59.8) i 78(23.4) <.001
Diabetes 60 (14.4) 20(24.4) 40(12.0) .008
Coronary heart disease 44 (10.6) 24(293) % H 20(6.0) <.001
Cerebrovascular disease 22(5.3) 13(15.9) 9(2.7) <.001
Chronic heart failure 17 (4.1) 12(14.6) i 5(1.5) <.001
Chronic renal failure 14(3.4) 5(6.1) 9(2.7) 16
Chronic obstructive pulmonary disease 12 (2.9) 6(7.3) 6(1.8) .02
Cancer 9(2.2) 7(8.5) 2(0.6) <.001
Pregnancy 7(L.7) 1] 7(2.1) 35
Hepatitis B infection 4(1.0) 2(2.4) 2(0.6) 18
Figure 2. Mortality During Hospitalization Between Patients With vs Time from admission
Without Cardiac Injury 100
[&] Time from symptom onset . Witpdtcardasiory
100 B
Without cardiac injury ®
80 £ 601
% © g a0/ With cardiac injury
= . a
§ 4 With cardiac injury 2
204 g
0 5 10 15 20 23
0 10 20 30 37 Days
Days No. at risk
Jr— With cardiac injury 82 55 46 41 0 0
With cardiacinjory 82 68 e 40 %0 Without cardiac injury 334 321 319 319 319 319
Without cardiac injury 334 329 33 320 319

El presente estudio demuestra la asociacién estadisticamente
significativa entre la lesidn cardiaca y la mortalidad en pacientes
con COVID-19. Lesion cardiaca, como una complicacién comun
(19,7%), se asocid con un alto riesgo inesperado de mortalidad
durante la hospitalizacion.

JAMA Cardiol. doi:10.1001/jamacardio.2020.0950

Published online March 25, 2020.
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Leonard Skeggs <

Quimico

(1918-2002)

La enzima convertidora de angiotensina (ECA) es
una dicarbopeptidasa que utiliza Zn2* y CI- como
cofactores.

En 1958, el Dr. Leonardo Skeggs, Jr. (1918-2002) consiguid explicar el
funcionamiento de la enzima convertidora de angiotensina (ECA).

Al principio, se subestimo la importancia de esta enzima para la
regulacion de la presion sanguinea. 14 afios después del descubrimiento
de la enzima de conversiodn de la angiotensina (1970), el farmacélogo
Sergio H. Ferreira descubrié que el veneno de la jararaca o vibora
lanceolada in vitro inhibe esta enzima. Asimismo, con el pentapéptido
BPP5a contenido en este veneno de serpiente se aislé uno de los
componentes efectivos.

https://es.wikipedia.org/wiki/Enzima_convertidora_de_angiotensina

45

Mayo Clin Proc. 2020:95(6):1222-1230

Aldosterone

Angiotensinogen /

<«——————— Renin

ACE inhibitors

ARBs <«—+— ACE

- Ang ll
N anra

stroke, and end-stage renal disease. The ACEIs are associated with cough secondary to accumulation
of bradykinin and angioedema, and withdrawal rates due to adverse events are lower with ARBs. Given
their equal efficacy but fewer adverse events, ARBs could potentially be a more favorable treatment
option in patients with COVID-19 at higher risk for severe forms of disease.

mesilate

Vasodilatation
Anti-inflammation

ACE

Antioxidation
Activation Inhibition Binding
R — ¢ —0

FIGURE 2. Scheme of the renin-angiotensin-aldosterone system and severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection mechanism. ACE = angiotensin-converting enzyme; Ang =
angiotensin; ARB = angiotensin receptor blocker; AT|R = angiotensin Il type | receptor; MasR = Mas
receptor; TMPRSS2 = type Il transmembrane serine proteases.
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CININOGENOS ANGlOTENlSlNOGENO
Calcreina ,
glandular l RENINA
pRAPIQUININA ANGIOTENSINA |
|CININASAII‘— IECA ECA |
/" PEPTIDOS INACTIVOS Y ANGIOTENSINAI
ANy AMINOACIDOS /// 1 “— Angiotensinasas
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@ ESC European Heart journal (2018) 39, 30213104 ESC/ESH GUIDELINES
European Society doi:10.1093/eurheartyehy339
of Cardiology

2018 ESC/ESH Guidelines for the management
of arterial hypertension

The Task Force for the management of arterial hypertension of the
European Society of Cardiology (ESC) and the European Society of
Hypertension (ESH)

IECAs o ARAII
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Initial therapy . ; o |
w ACEi or ARB + CCB or diuretic

|

w o2 on | ACEior ARB + CCB + diuretic

i

Step 3
Triple combination +
spironolactone or
other drug

Resistant hypertension
Add spironolactone (25-50 mg o.d.)
or other diuretic, alpha-blocker or beta-blocker

Consider monotherapy in

low risk grade 1 hypertension

(systolic BP <150mmHg), or in
very old (=80 years) or frailer patients

Consider referral to a specialist centre
for further investigation

Consider beta-blockers at any treatment step, when there is a specific
indication for their use, e.g. heart failure, angina, post-MI, atrial fibrillation,

Beta-blockers

or younger women with, or planning, pregnancy

Figure 4 Core drug treatment strategy
HMOD, cerebrovascular disease, diabetes, or P,

DESC/ESH 2018

e core algorithm is also appropriate for most patients with
& e inhibitor; ARB = angiotensin receptor blocker; CCB =
calcium channel blocker; HMOD = hypertension-mediated organ damage: Ml = myocardial infarction; o.d. = omni die (every day): PAD = peripheral
artery disease.
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Step 2

Triple combination

| ACEi or ARB + beta-blocker or CCB ‘

or CCB + diuretic or beta-blocker
or beta-blocker + diuretic

l ‘ Triple combination of above

l

Step 3
Triple combination +
spironolactone or
other drug

Resistant hypertension
Add spironolactone (25-50 mq o.d.)

Consider monotherapy in low risk
grade 1 hypertension
(systalic BP <150mmHg), or in
wvery old (=80 years) or frailer patients

Consider initiating therapy
when systolic BP is
=130 mmHg in these very
high risk patients with
established CVD

| or other diuretic, alpha-blocker or beta-blocker |

Consider referral to a specialist centre
for further investigation

©ESC/ESH 2018

Figure 5 Drug treatment strategy for hypertension

i = angi

ARB = angiotensin receptor blocker; BP = blood pressure; CCB

in-converting enzyme inhibitor;

lovascular disease; 0.d. = omni die (every day).
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ACEos ARS » GER ConsidEre::t-:L?;kk::ss at any
or ACEi or ARB + diuretic (or loop Heskimunt stec. when theres 5

W

diuretic)' specific indication for their use,
e.g. heart failure, angina,
post-M|, atrial fibrillation, or
l younger women with, or
planning, pregnancy
Step 2 ' ACEi or ARB + CCB + diuretic (or
P'!' ‘ Triple combination |°op diuretic)’

|

 Step3
) Triple comglnation + Resistant hypertension
spironolactones or Add spironolactone (25-50 mg o.d.)
other drug or other diuretic, alpha-blocker or beta-blocker

A reduction in eGFR and rise in serum creatinine is expected in patients with CKD'who receive BP-lowering therapy, especially in those
treated with an ACEi or ARB but a rise in serum creatinine of >30% should prompt evaluation of the patient for possible renovascular disease.

ESC/ESH 2018

Figure 6 Drug treatment strategy for hypertensign and chronic kidney disease. ACEi = angiotensin-converting enzyme inhibitor;
ARB = angiotensin receptor blocker; BP = blood pressure] CCB = calcium channel blocker; CD = chronic kidney disease; eGFR = estimated
glomerular filtration rate; Ml = myocardial infarction; o.d. = omni die (every day).

'CKD is defined as an eGFR <60 mL/min/1.72 m? with or without proteinuria.

“Use loop diuretics when eGFR is <30 mL/min/1.72 m?, because thiazide/thiazide-like diuretics are much less effective/ineffective when
eGFR is reduced to this level.

“Caution: risk of hyperkalaemia with spironolactone, especially when eGFR is <45 mL/min/1.72 m? or baseline K" >4.5 mmol/L.
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ACEi or ARB® + diuretic® (or loop diuretic) +
beta-blocker

Step 2 | ACEi or ARB® + diuretic® (or loop diuretic) +
beta-blocker + MRA®

[ When antihypertensive therapy is not required in HFYEF, treatment should be precribed according to the ESC Heart Failure Guidelines.*® ‘

’ Initial therapy

DESC/ESH 2018

Figure 7 Drug treatment strategy for hypertension and hear ﬁiluj e with reduced ejection fraction Do not use non-dihydropyridine
CCBs (e.g. verapamil or diltiazem). ACEi = angiotensin-converting enzyme irhibitor; ARB = angiotensin receptor plocker; CCB = calcium channel
blocker; ESC = European Society of Cardiology; HFrEF = heart failure with res x = ocorticoid receptor antagonist.
Consider an angiotensin receptor/neprilysin inhibitor instead of ACEi or ARB per ESC Heart Failure Guidelines,'*

"Diuretic refers to thiazide/thiazide-like diuretic. Consider a loop diuretic as an alternative in patients with oedema.

“MRA (spironolactone or eplerenone).
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nitial therany ACEi or ARB + beta-blocker 3
Dual combination or non-DHP CCB*, ‘
L or beta-blocker + CCB

ACEi or ARB + beta-blocker |
Step 2 + DHP CCB or diuretic ‘

Triple combination
or beta-blocker + DHP CCB + diuretic

Add oral anticoagulation when indicated according to the CHA2DS2-VASc score, unless contraindicated.

*Routine combination of beta-blockers with non-dihydropyridine CCBs (e.g. verapamil or diltiazem) is not recommended due to a potential
marked reduction in heart rate.

@ESC/ESH 2018

Figure 8 Drug treatment strategy for hypertenfion and atrial fibrillation. ACEi 4 angiotensin-converting enzyme inhibitor; AF = atrial
fibrillation; ARB = angiotensin receptor blocker; CCR_= i aDS;-VASc = CHA;DS;-VASc = Cardiac failure,
Hypertension, Age >75 (Doubled), Diabetes, Stroke (Doubled) — Vascular disease, Age 65—74 and Sex category (Female); DHP = dihydropyridine.
*Non-DHP CCB (non-DHP CCB, e.g. verapamil or diltiazem).
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Clinical management of COVID-19

Interim guidance 7Za), World Health

27 May 2020 rganization

WHO reference number: WHO/2019-nCoV/clinical/2020.5
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11. Prevention of complications in hospitalized and critically ill
patients with COVID-19

Thromboembolism

Coagulopathy is common in patients with severe COVID-19, and both venous and arterial
thromboembolism have been reported (23, 24, 112-114).

o In patients (adults and adolescents) hospitalized with COVID-19, use
pharmacological prophylaxis, such as low molecular weight heparin (such as
enoxaparin), according to local and international standards, to prevent venous
thromboembolism, when not contraindicated (715). For those with
contraindications, use mechanical prophylaxis (intermittent pneumatic
compression devices).

0 Monitor patients with COVID-19, for signs or symptoms suggestive of
thromboembolism, such as stroke, deep venous thrombosis, pulmonary
embolism or acute coronary syndrome. If these are clinically suspected,
proceed immediately with appropriate diagnostic and management pathways.
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12. Antivirals, immunomodulators and other adjunctive therapies
for COVID-19

8 We recommend that the following drugs not be administered as treatment or
prophylaxis for COVID-19, outside of the context of clinical trials:
¢ Chloroquine and hydroxychloroquine (+/- azithromycin), including but not
limited to:
+ Antivirals, including but not limited to:
= Lopinavir/ritonavir
* Remdesivir
= Umifenovir
= Favipiravir
« Immunomodulators, including but not limited to:
* Tocilizumab
= Interferon-B-1a
¢ Plasma therapy.
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13.Corticosteroid therapy and COVID-19

@ We recommend against the routine use of systemic corticosteroids for
treatment of viral pneumonia.
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Afectacion del
miocari ito Isquemia miocardica
y el pericardio

Disfuncién ventricular Trastornos de la
y vascular coagulacién

) Miocarditis i ) SCASEST ) Insuficiencia cardiacai ) Trastornos del ritmo ) Disfuncién plaquetaria

, . .
| | |
) Derrame pericardico | ) SCACEST | ) Hipotension arterial | ) Bloqueos AV | ) Estados pratmmbéticos|
| | |

) Taponamiento cardiaco | ) Infarto tipo 2 ) Shock cardiogénico | ) Arritmias ventriculares ) TEPy HTP
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Corazony COVID-19

Gracias

David Martinez Duncker R. | MDPhD

25 Junio 2020
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