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SARS-CoV-2 (COVID19) Pathogenesls ARDS
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Acute diffuse alveolar damage, with pulmonary edema and
formation of a hyaline membrane in a SARS-CoV patient
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Immunopathology, .
Hyperinﬂammation. ° .,

Direct Myocardial Injury

Respiratory failure,
Hypoxemia
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La hidroxicloroquina tiene efecto directo sobre el QT, por alterar los canales iénicos de potasio, y las
corrientes de iones de calcio (Ical).
la azitromicina actuaria sobre la corriente rapida de sodio y sobre la corriente L de calcio N cl N ci
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SINDROME DEL QT LARGO

« GRAVE ALTERACION EN LA REPOLARIZACION VENTRICULAR.
* ELECTROCARDIOGRAMA CON ALARGAMIENTO EN EL INTERVALO QT.

e PREDISPONE A
*  ARRITMIAS VENTRICULARES MALIGNAS --TORSADE DE POINTES-
e MUERTE SUBITA

CONGENITOS

HETEROGENEIDAD GENETICA
* 10 GENES
* 500 MUTACIONES

SQTL 1 EJERCICO O ESTIMULO SIMPATICO (30-35%)

SQTL 2 ESTRES EMOCINAL, DESPERTAR, SUENO (25-30%)

SQTL 3 SUENO, BRADICARDIA (5-10%)
ADQUIRIDOS
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Risk Stratification in the Long-QT Syndrome

Sha G Prhorl MDD, %h.D, Pytur ) Schwarts M D,

Cada Napolitaso, MO, 20 13, Rafarlls Bhise, MDD, Dera Renchettl PR,

MussimBern Crilin, MO, Nexssodm Vieening, MDD, Care Spazoolin
janni Masioh, 8.5, Georga Sattell 85, Roberta foll B S
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Figure 4, Proposed Scheme for Risk Stratification among Patients with the Long-QT Syndrome According to

Genotype and Sex.

The risk groups have been defined on the basis of the probability of a first cardiac event (symcope, cardiac arrest, or sudden
death| befors the ape of 40 years asd befor therapy A probability of 50 percart or higher defines the high-risk group, a risk
of30 to 49 percent the intermediate risk group, and a risk below 30 parcent the low risk group.
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SINDROME DE QT LARGO ADQUIRIDO

Factores modificables

Alteracionaes electroliticas:
Hipocalcemia {<4.65 mg/dL)
Hipokalemia (< 3.4 mmol/L)
Hipomagnesamis (< 1.7 mg/dL)
Medicamentos que prolongan QT
Uso simulténeo de = 1 medicamento

Factores no modificables

Comorbilidades comunes

Evento coronario agudo

Bradiarritmia con FC < 45 lpm

Falla cardiaca descompensada (FE de! VI < 408)

Sindrome de QT largo congénito

Insuficiencia renal en dialisis

Diabetes Mellitus -1

Cardiomiopatia higertrofica

Hipoghcemia

Feocramicitoma

Estado post-arresto cardiaco (dentro de las 24 horas)
Estado post-sincopal o convulsivo (dentro de las 24 horas)
ECV, hemorragia subaracnoidea, TCE (dentro de los 7 dias)
Antecedentes personales o familiares relacionados:

De prolongacion previa del QT o muerte subita inexphcada
Factores demogrificos

Edad > 65 afos

Género femenino

Table 1.2 Seleclod [nondregroiased) s,
of acqured long QT syrdrome

Hean dsease
Coronary anary dessse
Heart lalue
Vertricuar tnchyssthy®rmas
Ditlated cardioryopathy
Hyparophic caniommopaty
Left vantnculsr yperhophy
Hypartension
Bradycardia {SA nodal dysfunction, AV block)
Myocandits

Msiabads abnoimaines
Hypokalomia
Hypocakasmia
HypomagresasTia

Liver asaase
Cirhoss
Hepatic faiure

Renal dsesse

Endocrine asordar
Hypattryroidam
Hyparparathy roicism
Phoodhromocytoma
Hyperaidosinronism

Intracranial patholegy
Subarachrold hamarmags
Corstrovastuly actident
Head inury
Encuphaktis

Diabetes metius

Anaraxia nenosasiavaion

Buemis

Obesiy

Ligad proten chet

Human immunccafickency virus (HIV) infaction

Mechansms of acguired QT prolongation and TdP 8

Fig. 2.2 Aheraticn in action potantial with
individual blockade of some potsssium
chanmels




Endocrine Disorders
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Inflammation/Auto-immune
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Cardiovascular D
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AMERICAN
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EVALUACION DEL RIESGO DE ARRITMIA VENTRICULAR DEBIDO AL
USO DE HIDROXICLOROQUINA — AZITROMICINA PARA COVID- 19 @

SCORE DE RIESGO TISDALE EVALUACION DEL QT

Puntos ———— . bm_

g e ——— Ventricular Arrhythmia Risk Due to

O harético de sus _QTc (fridericia) <doipem | - L]

st ssoat |+ 1 Harics ~} Hydroxychloroquine-Azithromycin Treatment
wmmssRe  I For COVID-19
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Table 1. Risk Score For Drug-Associated QTe Prolongation®

Uesgo moderado | 74 10purces

Mo elto £ 1 puntos

Risk factors

Ape 208 y
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Loop disetk

Serum K+ 3.5 mEg/L
Amisson QTc 2450 ms
Acute Mi

22 QTc.prolnging drugs
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Heart falure
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a [ Jevnar o suspendar oros Rgentes no critcoes que prolorguan QT Maximrm Rish Score
B [ MEvaluar ts funcin renst y hepdlica
¢ [ JEvaluar polasio y mageesio séricos. Cotegr y vigilar sus rivakes sdricos. K+ indscates potassiurm; and MI. myocardial Infarction
d. [ Ao prudente de Diurdbicas de asa y Tkezidcos
e. [ )Montoreo dol OTc con EKG aedado Temar ECG 2.3 homs despuds de la segunda
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Table 4.2 Classificalion of torsadogenic potency of drugs (adapted from [6]).

Classificalion Features

Class A {High torsadogenic potency) * Potent blockers of repolarzation currents ,
* Documanted profengation of APD & mduction of /
EAD

Class B (Medium torsadogenic potency)

Class C [Low torsadogenic potency)

Clase D [Torsagogenic potential unclear)

* Documanted QT prolongation and casea of TaP at
Iherapeutic dosss/concentration by the drug shone in
the absence of coadministration of QT-prolonging
drugs or risk laclors

* The IC for the prolongation of repolarization is
n the same range as the |Gy, for the therapeutic
action

* Drugs that prolong myocardial repolarization (l.e.,
APD and QT inlerval) at higher doses, o al normal
doses with coadministration of drugs that inhibit drug
metabolism (e.9., by inhiditing the cylochrome P450
system)

* The IC, for he prolongation of repoldrizaticn is
above the IC,, for the therapeutic action

¢ Casas of TdP induced by the drug alene have
been documentad but TdP is usualy associated with
medabalic inhibition andler the presence of other risk
{actors

* Drugs that prolong AFD and QT Interval at high
desesiconcentration dearly above therapeutic
fange

* The eflect of repolarization manidests only during
overdose, Inloxication or in the presence of severs
metabalic inhibition

* Casas of TdF have been documented but in the
prasence of risk factors

* Drugs that block repolarizing ion currents in vitro
but which have so far nol been shown ta proloang
rapolarization in other Jn witra madels (e.g., pagillary
muscie fibers or isolated hearts) or the
concentrations necessary for this effect were far
above the cinical concentrations

¢ Proiongation of the human QT interval has not

been demonstrated In systematic rardomizad
studies
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PROLONGACION DEL QT O L (.

v or both
1 Decreased
serum K'

Bé 80 level

| Molecular HERG
% 60 target channel
Y—

O‘ o k 4

© 40 ? S /
[ [ M Metabolites 1

b,

% 20 § 0

< — E Cellular Action.
s s o 1 M e

Increase in QTc Interval, msec / lon-channel
Other drug or polymorphisms
metabolite 1 h
v
Whole-organ  Torsade de
effect pointes
.

Todas las drogas que bloquean el HERG producen prolongacion del QT pero no todas producen torsades de pointes
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Todas las drogas que
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prolongacion del QT
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REVIEW

Cardiac ventricular
repolarization reserve: a
principle for understanding
drug-related proarrhythmic
risk
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HETEROGENEIDAD TRANSMURAL DE LA
DURACION DEL POTENCIAL DE ACCION
AMIODARONAZ22

As mentioned previously, decreasing repolarization reserve by drugs
can have detrimental consequences by increasing the risk of
proarrhythmia. As such, decreasing repolarization reserve represents

an important adverse side effect of drug treatment. In addition, it must

be emphasized that drugs which block multiple potassium channels

without decreasing inward currents such as lw.or lare expected to «__/

have higher proarrhythmic risk than selective potassium channel

inhibi- tors because they tend to further depress repolarization reserve

(Kodama et al., 1999; Biliczki et al., 2002). Therapeu- tically, it would
be useful to enhance repolarization reserve and thereby attenuate the
proarrhythmic risk caused by repo- larization abnormalities.

Inhibition of inward sodium and calcium currents may represent
pharmacological interventions tha{mﬂy have indi- rect beneficial
effects on repolarization reserve. Amiodarone, a drug that inhibits
both I.and I, is one of the best examples illustrating beneficial action
on repolarization. Amiodarone Y'e)n(gthe s repolarization substantially
but its proarrhythmic effect is much lessthan that of class Il anti-
arrhythmics which lengthen APD by inhibi
currents only.
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como la hipoxia, hipovolemia, isquemia miocardica,
acidosis, hipotermia, hipopotasemia, hipomagnesemia,
hipocalcemia o asociacion de drogas que prolonguen el QT.

« METODO DE BAZETT: QTC = QT / (VRR)
* RANGO NORMAL : QTC 350 A 450 MSG.

QTc interval
Moss [52] Normal Borderline Projongsd (top 1%)
Adult men <430 ms 430-450ms =AS0ms
Adult woman <450 ms 450-470ms >470ms
Children (1-16 year) <440 ma 440-460ms >480 ms
Levels
Adult men 450 ms (upper Amit)
Adult women AT0ms (upper Nmit) CPMP [58]
Concern of drug-effect 500 ms
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PROBLEMAS A LA HORA DE LA MEDICION
MARCAPASOS S. DE PREEXCITACION

TRASTORNOS DE FIBRILACION AURICULAR
CONDUCCION

ONDA T APLANADA CON EN PRESENCIA DE FA TOMAR
ONDA U PROMEDIO DE 10 LATIDOS




y »
C ‘”" AT kesovedt
- oy Norma! Dowine Froonged (g 1Y)
" Aaw v ANma G0asoTs eS0ms
AS mee A% HOATOYE >4
T Crciys (115 an M Wo4niTe e
Covee ‘
o Aduk non L
5 AR worsn AT0ms hoper b b CEMP 156
!u Concem of Qugatvst 200t
"

LI R U LU S L U B SR U DL B
L0 week




A \ R

Dessertenne to describe TdP. the authors did find a circular detachable hair band that could be twisted to
demonstrate how the points of the teeth and the intermediary gap simulated the pointed side and the broad side,
respectively, of the asymmetrical electrocardiographic waves that formed the TdP.
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QTe Flow chart to minimize TdP in COVID-19 inpatients on Chloroquine/Azithromycin®*
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+ Cnioroquine
phoschate OR No l No ] Yes
« Hydeoxychloroguine w'
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Figure 3. Flow chart to manage effects on QT¢ with chloroquine, hydroxychloroquine with

azithromycin. Abbreviations: Mg-Serum magnesium; K-Serum Potassium; ms: milliseconds;
LQTS: long QT syndrome; TdP: Torsades de Pointes; bpm: beats per minute; IV: intravenous;
Epi: epinephrine; NE: norepinephrine; Dob: dobutamine



Prevencion arritmica COVID19 QA sz e

Vigilancia

1. Minimizar alteraciones hidroelectroliticas:

1. Corregir hipoK (>4) o Ca (>9) o Mg (>2) y seguimiento

2. Evitar pérdidas urinarias (diuréticos) y digestivas

(vomito/diarrea) y reponerlas

2. S. Brugada | sin DAI: evitar fiebre >382C y monitorizar ECG
3. En caso de uso de drogas proarritmicas:

1. Evitar farmacos potenciadores (crediblemeds.org)

2. Seguimiento ECG

Factores Riesgo Arritmico (FR)
1. H? de S. de QT Largo (congenito o adquirido), TdP o
canalopatia (S. Brugada, TV catecolaminérgica, etc)
2. Bradicardia (<50 Ipm) o trastorno de la conduccion
3. Alteraciones hidroelectroliticas (hipoK o Ca o Mg)
4. Insuficiencia renal
. ICC o inflamacién cardiaca (miocarditis/IM)

Calculo QTc: gtcalculator.org

a Seguimiento ECG NO QTc >500 ms, AQTc >60 ms, EV o bradiarritmias:
FR - CONTINUAR TTO*

Q1c >500 ms, AQ1c >60 ms, £V o Bradiarrtmias:

. ECG diario

Isoproterenol si FC <50 Ipm

3. Suplementos K y Mg (aun siendo normales y sin toxicidad)
1 4. REPLANTEAR TTO: |
Se puede utilizor ECG de solo 1 o 2 derivaciones si previamente se ha 1. Valorar prionidad C! *f.) VID (< 7dias COVID, sevendad respirator.)
comprobado que la diferencia de QTc con el medido en el de 12 v§ Bradiarmtmia/Qlc (sevendad QI, 1aP)
derivaciones es <20 ms e. Fnorizar HCQ frente AZ1 y antivirales

A las 24-48 hs Alas 4-24 hs

A: incremento, AZT: Azitromicina, EV: extrasistolia ventricular, ICC: insuficiencia cardiaca, HCQ: hidroxicloroquina, TdP: torsade de pointes, TV: taquicardia ventriculor, TTO:



Segln la movilizacion del QT durante su tratamiento

QRS ancho > 120 msg

QTc < 500msg : evaluar luego de la 2da dosis si
aumenta o no > 50msg, si no aumenta seguir.
Si aumenta, reevaluar posterior a la 4ta dosis
de hidroxicloroquina. Si el QTc es < 50msg no
requiere mas monitoreo del QT. Si el QTc >
50msg considerar suspension.

QTc 500-550 msg: idem anterior, y en la 4ta
dosis si queda < 550msg seguir y si aumenta a

>550msg suspender,

QTc >550 msg: no adminstrar

QRS angosto < 120msg

QTc < 460 msg : evaluar a la 2da dosis si aumenta
0 no >50msg, si no aumenta seguir.

Si aumenta, reevaluar posterior a la 4ta dosis de
hidroxicloroquina. Si el QTc es < 50msg no
requiere mas monitoreo del QT. Si el QTc > 50msg
considerar suspension.

QTc 460-500 msg: idem anterior, y en la 4ta dosis
si queda < 550msg seguir y si aumenta a

>550msg suspender.

QTc >500 msg: no adminstrar

-Si el QT se prolonga con cualquier dosis un

20 a 25% partiendo de un basal normal, suspender TTO

Christian Hocht, Javier AW Opezzo y Carlos Taira



SINTESIS

NO DAR HIDROXICLOROQUINA CON QT INICIO
> 550 MSG

-Discontinuar drogas que prolonguen el QT
-Mantener K por arriba de 4.0mEg/L y Mg por

arriba de 2.0mEqg/L.
-Evitar la bradicardia. A, @ O B W W . T

-Evaluar marcapaseo transitorio SI ES < A 550 REEVALUAR EN 2 Y 4 DOSIS S| }
>550 SUSPENDER

En el contexto de la terapia covid-19 concomitante
para prevenir arritmias y otros EA relevantes:

®  Nauseas/vomitec preferk metoclopramida (vs. andansezron, domperidona y levasulpinde) . D D . . . -

» Insommio preferir zopiclons (vs. Yarodons y zoipidem). Dosis 3,75 myg & concomitants con
lopinavie/rtanavit,

s Ansiedad/depresidn: peeferir sartraling (vs. esctalopram, Nuaseting, dudxeting). Pretadcdn con S | N O P RO I—O N GA QT >5 50 CO NTRO I—
nipogroamies. Disminuir dasis si concomitante con lopinavir/ritonavr.

»  Dolor predarr paracetamel, fentan®io (va. buprenaiming, tramadcl, metadona, profancs, meatamizod)
DEmiuir dosls >25% usual uiizada de fertanio sl concomitante con lopinair/ rhonawir. A Al A Al Sl S Sm=mmSSD

» B8; prefarir bisoprokl (va. matoprokol carvediiol). Disminuir dosls st concomitanrte con
lopinavic/ rtanavir,

s Delrium: preferir olanzapina, risperidons, guetiaping (vs. haloperidal). Olanzapina {on base a Sl el QT se prO|Onga con Cuaqu”er dOSlS un 20 d 25%
disponibilidad HOUCH) 10 mg mbdimo cade 24 h & concomitante oon lapinavin/ rtooandr, i ,
Quetiapina: 12,5 inicial imo 25 mg si con 7 opinave/rt Ir. Rispericon.
Lng/ML 5.10 gotAss Y, masimo 22.44 EAms coda 24 horms 5l CONTMAETO 0N partiendo de un basal normal, se debera suspender TTO
lopinanviritonavir,
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Muerte sibita en el ambito prehospitalario en época de COVID-19

Sudden death in the prehospital setting in times of COVID-19

MARD D FTZ MAURICE ™™, FERNANDO DETOMMASO'® NADIA D FORMICA MAZRAANI', PABLG AGUERQ', PALILA C. SASTRE',
ALFRIDO HIRSCHON PRADCY

Una de cada cinco muertes de adultos en paises desarrollades se debe a causas cardiovasculaves; lo mitad de esas muertes se
produce de foema sibite v un gran porcentaje en el ambito extrahospitalario. Maltiples estudios demostriaron gque el seceso
de la poblacidn general al aprendizaje de maniobras de reanimacion cardiopulmonar sencillas y pragmaticas y la presencia
do desfibrilador extorno automdtico se traducen en un gran aumento do sobrovida sin secuelas en easos de muorte sthita
curdines extrahospitalaria. Hoy en dia existe una situaciin especial representada por la pandemia por COVID-19, que disja
baje un interrogante todo lo aprendido hasts la fecha y nos enfrenta a dee situaciones sumamente complezas. Por un lado,
la afectacidn cardiovascular y el sumento consecuente de arvitmias ventriculares malignas que genera esta infeccién, tanto
en pacientes sunos como en sujetos con patobogias preeastentes, han puesto de manifiesto un suments en la incidencin de
episodics de muerte sibita extrahospitalaria, Por otro lado, se vuelve necesario reevaluar todo el accionir puesto en marcha
cuando un paciente presenta un episodio de muerte stbita cardiaca extrahospitalaria, ya que ahora se agrega In posibilidad de
trunsmision de ests enfermedad de alta contaglosidad durante les maniobras de reanimacion, Volver 4 encontrar un equilibeio
riesgo-beneficio que permita aumentar la sobrevida del packente con el minimo riesgo posible para la persona que realiza la
reanimacion es ¢ verdadero desnfio hoy en dia.
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Taquicardias ventriculares polimoérficas en el escenario
de la pandemia por COVID-19. Hidroxicloroquina,
Azitromicina y prolongacldn de QTec
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