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COVID-19 y enfermedad cardiovascular

Fisiopatologia de la enfermedad cardiovascular en pacientes con COVID-19.
[squemia, trombosis y disfuncion cardiaca

José Rozado*®, Ana Ayesta®®, César Moris*>¢y Pablo Avanzas*<* Dic 2020
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Endothelial cell infection

and endotheliitis in www thelancet.com Vol 395 May 2,2020 _C| rculation
COVID-19
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Severe COVID-19 Is a Microvascular
Disease October 27,2020 1
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Figure: Pathology of endothelial cell dysfunction in COVID-19

@ ESC European Heart Journal (2020) 41, 30383044 VIEWPOINT
European Society doi:10.1093/eurheartj/ehaa623 Disease management
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COVID-19is, in the end, an endothelial disease

Endothelial functions as a
therapeutic target
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Management of post-acute covid-19 in primary care
Trisha Greenhalgh, " Matthew Knight, * Christine A'Court, " Maria Buxton, * Laiba Husain' COVID-19 rapi d guideline' Enfermedad por coronavirus, COVID-19
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Facing up to long COVID effects of COVID-19
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AFECTACION CARDIOVASCULAR EN PACS

Letter to the Editor

September 9, 2020:13:21]

Figure 1: Characterization of Symptomatology from Long-CoVid
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21: A. Most common persistent symptoms observed in the individuals suffering from Long-Covid
KING cohort (n=111). B. Pie chart indicating the frequency of individuals suffering concomitantly
nt symptoms described in panel A, ranging from a single symptom to 15 symptoms.
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Coronary Heart Disease

Persistent chest pain after recovery of COVID-19:

microvascular disease-related angina?
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Figure | Mid short-axis cine slices in (A) diastole and (B) systole. Myocardial native T1 mapping (C) and T2 mapping (D) showed normal values.
First-pass stress perfusion magnetic resonance imaging (E) with a significant circumferential subendocardial perfusion defect (arrows). Rest perfusion

magnetic resonance imaging (F). No late gadolinium enhancement was detected (Gand H).
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COVID-19is, in the end, an endothelial disease
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Alteracion de microvasculatura con
incapacidad vasodilatadora para
responder a demanda o vasoespasmo
normalmente endotelio dependiente
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% diagnostics

Review

Coronary Microvascular Dysfunction and the
Noninvasive Cardiovascular Imaging e S

man with persistent, recurring angina and only mild epicardial CAD (coronary artery disease) on

invasive angiography done at an outside hospital. There is abnormal global myocardial perfusion
. s reserve (MPR) <2 consistent with CMD (coronary microvascular dysfunction). He was prescribed
Muhammad Talha Ayub and Dinesh Kalra : =i = 4 o e 4 =
Ranolazine and high intensity statin therapy, and had dramatic improvement in 1 months’ time.
LAD = Left anterior descending coronary artery, RCA = Right coronary artery, LCX = Left circumflex

Division of Cardiology, Rush University Medical Center, Chicago, IL 60612, USA;

1 1 o 1

Arterioles Capillaries
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Flow Regulation
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15% of total

resistance

of the coronary macro and micro-arterial system.

Figure 4. Stress CMR (Cardiovascular Magnetic Resonance) perfusion in a 67-year-old woman with

angina and negative coronary CTA (computed tomography angiography) that had shown minimal
V/ calcific plaque with <10% stenosis in the proximal left anterior descending artery. After regadenoson

stress, no visual reversible perfusion defect was noted, indicating the absence of ischemia from epicardial
stenosis; however, the MPRI (myocardial perfusion reserve index) is computed at 1.97, consistent with
the diagnosis of CMD (coronary microvascular dysfunction). She was initiated on amlodipine, a high
intensity statin and long-acting nitrate therapy and had resolution of anginal symptoms after 2 weeks.
In the top panel, Green contours depict epicardium of the left ventricle, Red depicts the endocardial
border, and White is the mid myocardium. In the bottom panel, the Orange curve is the signal
intensity of blood pool in the left ventricle plotted against time—during Stress regadenoson imaging

on the right, and at Rest on the left. The other colored curves depict various segments of the left

Figure 2. Calculation of V/M ratio from coronary computed tomography angiography (CTA) involves
computation of the coronary volume (V, shown in green) and myocardial mass (M, shown in orange).
A ratio of <2 denotes coronary microvascular dysfunction (CMD) in the absence of significant . N -

X § K « - = ventricular myocardium.
epicardial stenosis.



ANGI-COVID

ANGI-COVID
Protocol

o

Clinical evaluation and ECG (Cardiology department)

* Echocardiography (Cardiology department)

» Stress echocardiography (Cardiology department)

* Cardio MRI pharmacological test with adenosine (Creu Blanca)
* Coronary computerized axial tomography (Creu Blanca)
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COVID-19 persistente y angina

AN G I COVl D microvascular

Long COVID-19 and microvascular disease-related angina

Long covid patients
[ n=186 ] MNuria Vallejo Camazdn?, Albert Teis*P, Maria José Martinez Membrive?, Cinta
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Chest pain Barcelona, Espana
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b g Alternative diagnosis or < Unitat Malalties Infeccioses, Hospital Universitari Germans Trias i Pujol, Badalona,
wa'tmg::::v'med Barcelona, Espana
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Edad media 45 anos,76% mujeres
64% COVID leve

17% HTA, 17%DLP, 5%DM(1)

TIEMPO A DT 6.9 dias (0-230)
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First consecutive patients with chest
pain on exertion evaluated in cardio-
long covid unit
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Cine Native T1 mapping Stress perfusion LGE SAX view
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-Asthma n=3
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TAQUICARDIA SINUSAL-TSI/POTS

Inappropriate sinus tachycardia
In post-COVID-19 syndrome

Julia Aranyé?, Victor Bazan', Gemma Lladés?, Maria Jesis Dominguez®, Felipe Bisbal’,
Marta Massanella®, Axel Sarrias®, Raquel Adelifio, Ariadna Riverola’, Roger Paredes®,

Bonaventura Clotet?*, Antoni Bayés-Genis™>¢, Lourdes Mateu”®’:® & Roger Villuendas®*5"
SCIl Reports Dic 2021
-FC>90 reposo
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* Electrocardiogram (Cardiology department) i ?M
* Minnesota Living with Heart Failure Questionnaire (Cardiology -

DYSAUTONOMIA SYMPTOMS

/l: Complex
department) W @ )

* 24-hour Holter monitoring (Cardiology department) e ™~ it < -
« Six-minute walking test (Cardiology department) e I e 75 NP
* Echocardiography (only first visit) (Cardiology department) ;* ¥ e L) 'Ct :_‘ py
_» Vagus tone study (Neurology department). o \ o

Figure 3. Illustration of the pathophysiological mechanisms underlying Post-COVID-19 syndrome.
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R. Eiros et al. /Rev Esp Cardiol. 2022;XX(X):XXX-XXX
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Graphical Abstract Acute and chronic outcomes of symptomatic COVID-19 infection for the heart. HFpEF, heart failure with preserved ejec-
tion fraction.

-Mas frecuente en fase “aguda” (casos post vacuna tb): dano
viral directo o respuesta autoinmunepericarditis .op)

-En PACS ¢ persistencia reservorio viral en miocito con
respuesta inflamatoria crénica?

-Dx no invasivo por criterios de RNM .
-Tto incierto en “miocarditis crénica”(PACS) , normalmente
FEVI normal. Valorar colchicina /AINES sintomatico sobre

todo si derrame pericardico.

-A valorar Biopsia EM si dudas dx/no respuesta
tto/disfuncion VI.




2022 ACC Expert Consensus Decision
Pathway on Cardiovascular Sequelae
of COVID-19 in Adults: Myocarditis and
Other Myocardial Involvement,
Post-Acute Sequelae of SARS-CoV-2
Infection, and Return to Play

STATE OF THE ART REVIEW
Epidemiology and Prevention

@ E SC European Heart Journal (2022) 43, 1157-1172

European Society https//doi.org/10.1093/eurheartj/ehac031
of Cardiology

Long COVID: post-acute sequelae of
COVID-19 with a cardiovascular focus

'+ David A. Bluemke ® 23, Thomas F. Liischer®*, and

1
Potential mechanisms

B cardiovascular sequelae C Long term cardiovascular outcomes
) + Triggering of latent viruses + Bedrest deconditioning
+ Endothelial dysfunction + Autonomic dysregulation
+ Metabolic dysregulation + Mitochondrial dysfunction

FIGURE 5 Symptoms of PASC and Potential Mechanisms
Betty Raman
Stefan Neubauer

A cOVID-19 associated myocardial injury:
Acute and chronic pathophysiological mechanisms
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» Muchos “gaps” en cuanto a mecanismos y ttos.

COVID-19 = novel coronavirus disease 2019; ENT = ear, nose, and throat; Gl = gastrointestinal; PASC = post-acute sequelae of SARS-CoV-2 infection; PTSD =

posttraumatic stress disorder; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.




2022 ACC Expert Consensus Decision
Pathway on Cardiovascular Sequelae

of COVID-19 in Adults: Myocarditis and -
Other Myocardial Involvement, (7] e
Post-Acute Sequelae of SARS-CoV-2
Infection, and Return to Play

FIGURE 7 Evaluation of Cardiovascular Symptoms Suggestive of PASC

SARS-CoV-2

Return to
Play (RTP)

( - What was the clinical presentation of the acute infection (eg, symptom type/duration/severity, hospitalization, ) "~ )
organ IiLvy)= Physical exam
- What are the patient’s primary symptoms (eg, chest pain, dyspnea, palpitations, tachycardia, lightheadedness)? o X
_| - Which symptoms are most bothersome and/or have a significant impact on quality of life? z &22:3:2;1'06‘[’1':%'? :lgda:gtgg :?;dbﬁﬁg
§ - Does thg patient report exe'(cise i'ntolerance,'tacl"\ycard'ia, orthostasis, or symptoms suggestive of autonomic supine for 5 minutes, immediately upon
% dysfunction (eg, Gl dysmotility, urinary retention/incontinence, sexual dysfunction)? standing, and at 2, 5" ARd 10 mines
- Are other symptoms present (eg, sleep disturbance, cognitive impairment/brain fog, post-exertional malaise)? thereafter
- What is the patient’s baseline health status? . Standard cardiac and pulmonary exam
- Are there known cardiovascular comorbidities (eg, hypertension, hypercholesterolemia, diabetes mellitus)?
\ + Is there a family history of premature CAD, CM, or SCD? v \& .,
il Basic evaluation (consideration of the following based on the clinical presentation )
L - Laboratory testing (eg, CBC, BMP, cTn, CRP)* - ECG - Echocardiogram + Ambulatory rhythm monitor » Chest X-ray or chest CT - PFTs )
(" Abnormal cardiac test results? PASC-CVD evaluation )
- Known cardiovascular disease with new or worsening symptoms or signs? | Yes Cardiology Testing based on the clinical condition suspected
- Documented cardiac complications during SARS-CoV-2 infection? consultation (eg, myocarditis, myocardial ischemia, nonischemic
o Persistent and/or concerning cardiopulmonary symptoms? CM, arrhythmia) W,
No
( PASC-CVS evaluation (consideration of the following based on the predominant symptom, patient characteristics, and pretest probability)
i i i Chest pain
- Orthostatic vitals utonomic testing (auton sfunction evaluation) - Stress ti ion) -
- Symptom pattern and CP evaluation) - Echocardiogra evaluation)
- Active stand test (POTS evaluation) - CMR (myocarditis evaluation) - Stress test (CAD evaluation)
- CCTA (CAD evaluation) - CPET (differentiate cardiac vs.
[ Palpitations j - Invasive coronary angiography (CAD, pulmonary etiologies)
Ambulatory rhythm monitor, if not already done (arrnythmia evaluation) coronary vasospasm, MVD evaluation) - Stress PET/CT (MVD evaluation)
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SARS-CoV-2

Infection

(PASC)




POSIBLES TRATAMIENTOS

= POTS/TSI/ INTOLERANCIA /ESFUERZO:
-Entreno progresivo(imejor no supino)
-Volemia: sal, beber, medias compresion,elevar cabezal
-Fcos: BB, ivrabadina, fludrocortisone
= DOLOR TORACICO:
-Articular o miopericarditis : AINES*colchicina

-Angina: BB, ACA, nitratos, ranolazine ..(extracto
remolacha y L-argignina?precursor NO) estatinas?AAS?.....

12. COVID-19

12c. Clinical features, case management, outcome (incl long-term)

Gemma Lladés 1, Ivette Casafont 2, Nuria Vallejo 3, Sergio Espafia
1, Jose Ramoén Santos 4, Cristina Lopez 4, Cora Loste 4, Cinta Llibre
5, Albert Teis >, Carles Quifiones &, Antoni Bayés 5, Bonaventura
Clotet 7, Marta Massanella 8, Roger Paredes 7, Lourdes Mateu 7
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Conclusiones,

preguntasy
retos

Sintomatologia establecida clara(dolor toracico, TSI,
intolerancia al ejercicio, POTS) (mas en pacientes primera ola

prevacunas..inmunomediado/inflamacién)
Mecanismos ‘““no del todo” aclarados.

Angina por disfuncién microvascular: dx pruebas no
invasivas (RNM stress ), poca respuesta a ttos “clasicos.

Duracién? Cronologia? Respuesta a nuevos ttos?
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