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Objectivos de Aprendizaje

Después de esta presentacion, Ud. deberia ser capaz
de:

 Entender lo que se sabe sobre convulsiones y otras
complicaciones neuroldgicas en relacion ala
Infeccion congénita con el virus de Zika

« Discutir las recomendaciones de manejo de los
recien nacidos y lactantes con convulsiones y otras
manifestaciones neuroldgicas.
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Comparacion de los sintomas en enfermedades

transmi

tidas por el mosquito Aedes

Fiebre F+4+ F++
Mialgia/artralgia +++ F+++
Edema de extremidades 0 0
Exantema ++ ++
Dolor retro-orbital ++ +
Conjuntivitis 0 +
Linfadenopatias ++ ++
Hepatomegalia 0 b+
Leucopenia/trombocitopenia +++ +++
Hemorragia + 0

CDC, MODIFIED BY ALCY TORRES, 2018
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SINDROME CONGENITO DE ZIKA 1

Signos y sintomas Grupo 2 Normal

Enfermedad Materna Viral 38/56 (68%) 719 (78%)
1st trimestre 26/56 (46%) 3/9 (33%)
2nd trimestre 09/56 (15%) 4/9 (44%))
3 trimestre 02/56 (4%) 0

Pruebas Seroldgicas ZIKA

Pruebas Seroldgicas y genéticas 10/57 (18%) 719 (78%)
Positivos resultados ZIKA 10/10 (100%) 2/9 (22%)

Edad Gestacional

Término 50/57 (88%)
Prematuros 07/57 (12%)

Dobyns and the Brazilian Zika group, 2016
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ZIKA en las neuronas

Cell Stem Cell

Infection rate (%)

hESC hiPSC hNPC hNPC Neuron Neuron

Cline Dine Day 1 Day9

Derived Neural Progenitor Cells with High Efficiency
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SUMMARY major transmission route (! ). ZIKV was detected
in the amniotic fluid of two pregnant women whose fetuses had
The link by Zika virus been diagnosed with microcephaly ( ), suggest
(ZIKV), a irus, and micr ing that ZIKV can cross the placental barrier. ZIKV was also

is an urgent global heallh concem. The direct largel
cells of ZIKV in the developing human fetus are not
clear. Here we show that a strain of the ZIKV,
MR766, serially passaged in monkey and mosquito
cells efficiently infects human neural progenitor cells
(hNPCs) derived from induced pluripotent stem cells.
Infected hNPCs further release infectious ZIKV parti-
cles. Importantly, ZIKV infection increases cell death
and cell-cycle prog Iting in
attenua(ed hNPC growth. Global gene expression
analysis of infected hNPCs reveals transcriptional
dysregulation, NOta™h ~¢ ~~ msin caiatad st
ways. Our results i
target. In addition, A
mental model syste
mechanism of ZIK\

and provide a platfc
pounds.

Zika virus (ZIKV), a mosc
be circulating in 26 coun
the Caribbean (
can often be asympton
mounting concern are
and newbom microcept
tions, such as Guillain-E
The World Health Organ
gency of International Cc
). ZIKV infect

+ ZIKV

Mock

found in microcephalic fetal brain tissue (M ).
Because so little is known about direct cell targets and mecha:
nisms of ZIKV, and because access to fetal human brain tissue
is limited, there is an urgent need 1o develop a new strategy to
determine whether there is a causal relationship between ZIKV
infection and microcephaly. Here we used human induced
pluripotent stem celis (hiPSCs) as an in vitro model to investigate
whether ZIKV directly infects human neural cells and the nature
of its impact.

We obtained a ZIKV stock from the infected rhesus Macaca
cell ine LLC-MK2. We passaged the virus in the mosquito C6/
(C36 cell line and titered collected ZIKV on Vero cells, an inter
tarnn-daficant mankey rall lina Fammani 1=ad 10 titar vincas

Cas3 B

Cas3- cells (%)

0
+ ZIKV Mock
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Neurons derived from radial glial cells
establish radial units in neocortex

Stephen C. Noctor*, Alexander C. Flint*, Tamily A. Weissman !,
Ryan S. Dammerman', & Amold R. Kriegstein® '

Departments of * Neurology, ¥ Pathology, and the t Center for Neurobiology and
Behavior, (.ulumbm University College of Physicians & Surgeons, 630 West 168th
Street, New York, New York 10032, USA
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alone. Hence, these findings not only substantiate the fact of mosaic
brain evolution, but begin to unravel its various causes, Finally, the
observed evolutionary radiations in brain organization appear to
coincide with such fundamental dimensions of cognition as motor
planning, perceptual representation, and spatio-temporal memory.
Hence, rather than a single evolutionary progression in general
‘intelligence’ across mammals, different dimensions of “intelligence’
appear 1o have evolved independently in different lincages. (

Methods
We introduce here 3 hypothesns free multivanate morphometric spprosch’’ o the
duts on the brasn Rather than wsing

et 4 prion hypotheses about the data. we explore the mult
dimensaonal strixture of the dats in all ity mtrcate detnl using descnptive multvanate
satintic and data visaalizstion * Hence # i robust 1o phybogenctic dependencies
Between speimens

We apply this approach to the full complement (921 specimens) of Stephan's original
messuremonts om the volumes of the 11 maor dissons of the beain stem and forcbrasn in
363 species of primates, insectivores. bats. tree-shrews and chephant-shrews. The dats
inchude the raw volumes of medulla (¢ retscular form, webellum (+ brachium,
ke poatis ). madbrain (- retxular nucdous ). dencephalon. olfactory bulb, palacocones
(+ amypdala ). septum. hippocampus, schizocortex (entorhinal, perirhinal and
presubicalar ¢

comng »

nferennial datutics

xex). and neocorter (isocortical grey ¢ underlying white matter

In onder 10 obtain messures that are move sensitive 10 varutions in the functional,
wstems ntcrdependence of these heam parts. we reorganized the data within cach
cutput proportom ”. We sdentifiad tuo
fundamental sets of sch prosections that vary between tava. peripheral projection
assxcaated with varying body sre. and. ths 1o some catent with the sire of the medulls
and internal proswctions asocuted with vanations in the sze of the neocortes ™. The s
of cach brain part was therefore descnbed relative 10 medulla and neocones within the
wme specimen This resshied in 19 dfferent beaim structire proportions acros dafferent
devebopmental growth ekt ® Although these proportsons were derved mathemati ally
they in it represent empencally meavarabe propertics that are intrimc to cach
renimen

Aficr univariste and brvanaste cuaminstion of both the raw and the transformed data
wts. & prncipal components analyus was appised 10 the correlation matrix of the
fanctionally rearranged brasn data Only the first three components were retamad for
further analysin. reducing the dimensionality of the dats space from 19 10 3, while
prescrving A5% of its total vanance. Phnlogenctic and lifestyle assox ations among species.
within the data subspace spanned by these first three principal components. were
nvestigated interactively by dynama three dimenional computer representations with
data pownts rendered 2 cobour <oded spheres with coloured hghlights (Figs |10 3
Varwmax rotation aligned these compuoncnts with the directions of masor dispersion for the
three largest mammahan orders. This allowed sdentificatxon through beplots (Frg. 4) of the
sssexcaatsons hetween the varubies that comtrbuted most 1o those dnperssons. Bipkots
combine graphical displiys of the relationships between data points 20d those between
varubes into 3 ungle pot *. thus showing the intcrrelationships between the twa

spextmen o reflect vanstions i mawe ing
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The neocortex ol the adult brain consists of neurons and glia that
are generated by precursor cells of the embryonic ventricular
zone. In general, glia are generated after neurons during
development', but radial glia are an exception to this rule.

Radial glia are g d before genesis and guide 1
mi;nlion . Radial glia are mitotically active throughout
', and di or become astrocytes when neuro-

nal rm;rnl-on is compltlc Although the lincage relationships
of cortical neurons and g,hn have been explored®’, the clonal
relationship of radial glia to other cortical cells remains unknown.
It has been suggested that radial glia may be neuronal
precursors™ ", but this has not been demonstrated in vivo, We
have used a retroviral vector encoding enhanced green fluorescent
protein to label precursor cells in vivo and have examined clones
1- Jda)'! llltl' uung morpholopal. immunohistochemical and
elec iq Here we show that clones consist
of milou: rldul du nnd itoti and that
migrate along clonally related radial glia. Time-lapse images show
that proliferative radial glia generate m-umns. Our results sup-
port the concept that a lineage rel and
proliferative radial glia may underlie the radial organization of
neocortex.

Neurons in mammalian neocortex are aligned in columnar or
radial units that receive similar inputs and serve similar functions’'
The ‘radial unit hypothesis” of neocortical development proposes
that functional radial units are established by the proliferation of
precursor cells in the embryonic ventricular zone, giving rise to
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Zika virus

/ \

Possible receptors? Infection of neural
(AxI?) progenitors

Toll-like l? l?

receptor "
: Microcephaly &
Neurotropism
3a . . P! - other defects

Terms and Conditions
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http://www.elsevier.com/termsandconditions

Sindrome ZIKV congénita
N iz

S g Calcificacoes
T 4 y - -
— . & ntracranianas
Hidrocefalia

Cerebelo/Vérmis
hipoplasicos

Adriana Melo, Campina Grande, PB, 2016
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TOMOGRAFIA AXIAL COMPUTARIZADA

CSF= 12-16

VWM= 23-27

GM= 30-35
Ta =40-50
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Sequencia de destruccion cerebral fetal

« Descrita por primera vez 1984 pero identificada
anteriormente

« Ladestruccion cerebral resulta en el colapso de
los huesos del craneo, microcefalia, arrugas del
cuero cabelludo y dafio neurologico

 Russell LJ, Weaver DD, Bull MJ, Weinbaum M.
Am J Med Genet. 1984 Feb;17(2):509-21.
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E Lateral view of skull irregularities | B | Excessive scalp with folds | € | Lateral skull radiograph

| E | 3-Dimensional skull reconstruction | F | 3-Dimensional skull reconstruction

JAMA Pediatrics: November 3, 2016. doi:10.1001/jamapediatrics.2016.3982
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Zika-RMN
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SINDROME CONGENITO DE ZIKA 2

Signos y sintomas Group 2 Normal

Crecimiento y perimetro cefalico

MIC-2to -3SD 0/9
MIC debajo -3 SD 0/9
RCIU 0/9

Anormalidades Neuroldgicas

Espasticidad 47/50 (94%) 719 (78%)
Irritabilidad severa y/o temblor 32/50 (64%) 3/9 (33%)
Artrogriposis 11/53 (21%) 0/7
Convulsiones 10/53 (19%)) 0/7

Dobyns and the Brazilian Zika group, 2016
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SINDROME CONGENITO DE ZIKA 3

Group 2 Normal

Cerebroy TAC

Calcificaciones 55/57 (96%) 9/9 (100%)
Anormalidades del cerebelo 19/54 (35%) 0/9
Pérdida de volumen de la substancia blanca 55/57 (100%) 9/9 (100%)
Ventriculomegalia 53/57 (93%) 719 (78%))
Colapso de los huesos del craneo (casco 30/57 (53%) 1/9 (11%)
0seo)

Cerebro y RMN

Anormalidades de la corteza (PMG) 20/20 (100%) 1/1
Heterotopia - periventricular 5/18 (28%) 0/1
Cuerpo calloso anormal 19/20 (95%) 1/1
Hipoplasia del tallo cerebral 9/20 (45%) 1/1

Dobyns and the Brazilian Zika group, 2016
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SINDROME CONGENITO DE ZIKA 4

Cerebro
Calcificaciones 55/57 (96%) 9/9 (100%)
Subcorticales o Corticales 51 8
Ganglios de la base 33 2
Substancia blanca periv. 15 3
Tallo cerebral 6 0)
Cerebelo 2 0)
Brain by MRI
Abnormal cortex (PMG) 20/20 (100%) 1/1
Heterotopia - periventricular 5/18 (28%)) 0/1
Corpus callosum abnormal 19/20 (95%) 1/1

Brainstem hypoplasia 9/20 (45%) 1/1

~ b ol Y Y ey raYay: i al



DISTINTAS PRESENTACIONES DE
ARTROGRIPOSIS

Fig 1 (A) Contractura en flexion de la rodilla; (B) hiperextension de la rodilla (dislocation); (C)
deforme; (D) deformidades en 2nd, 3rd, y 4th dedos; (E) Contracturas articulares en brazos y
piernas sin afectar el tronco.

Vanessa van der Linden et al. BMJ thebmj
©2016 by British Medical Journal Publishing Group 20 16; 354:b mj 13899
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MIELITIS
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ANOMALIAS OCULARES
—T Right eye | B | Lefteye

El ojo derecho tiene moteado granular y pigmentario en la macula
(A), el ojo izquierdo tiene una lesion atréfica corioretinal lobulada y
moteado pigmentario leve (B).

J AMA Ophthalmol. 2016;134(5):529-535. doi:10.1001/jamaophthalmol.2016.0267
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SINDROME DE GUILLAIN BARRE

Casos de Zika (sospechosos y confirmados)
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€95 op sosed

-0
14 7101316192225283134374043464952 3 6 9 1215182124273033363942454851/2 5 B 1114172023262932

2015 2016 W07
Semana epidemiologica

CDC, 2018
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Imagen del cerebro del nino

Caracteristica Modalidad

malformaciones

Ultrasonido TAC RMN
Riesgos Minimo Radiacion Sedacion
Ventajas Portatil, rapido Réapida Excelente
Imagenes de Detecta caracterizacion de
linea media calcificaciones la morfologia
Detecta Identifica las cortical
calcificaciones principales Detecta lesiones de

la sustancia blanca

Desventajas

Imagenes poco
sensibles de la
cortezay la fosa
posterior
Necesita una
fontanela
anterior

No es portatil
Imagenes poco
sensibles de la
cortezay la
sustancia blanca

No portatil,
relativamente lenta
Imagen poco
sensible a las
calcificaciones
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Infeccidn congénita CMV

Ultrasonido TAC RMN

Jim Bale, Division of Pediatric Neurology Departments of Neurology and
Pediatrics University of Utah School of Medicine Salt Lake City, UT
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Anormalidades cerebrales Zika Virus

* Microcefalia

 Calcificaciones Intracraniales: subcortical
(caracteristicas) or periventriculares

« Displasia cortical: Polimicrogiria, paquijiria,
licenzefalia

 Hidrocefalia: pasiva u obstructiva

 Anormalidades del cuerpo calloso

 Infarto cerebral

« Disrupcion cerebral fetal
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Sindrome Congenito Zika

Source: Google Images: Zika Microcephaly
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Sindrome Congenito Zika

Calcificaciones Displasia Cortical

Source: Soares de Oliveira- Source: de Fatima Vasco
Szejnfeld, P. Radiology 2016 Aragao M, et al. BMJ 2016
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Manejo por imagenes sindrome congenito zika

« Ultrasonido cranial: immediato en el periodo neonatal.
Considere TAC si la fontanela esta cerrada o es muy
pequena.

« RMN definitiva cuando esta disponible, la edad del infante y
su condicion. Recuerde no es bueno para calcificaciones,
una caracteristica importante delindrome congénito de Zika.

« Cuando se necesitan imagenes seriadas, escoja la
modalidad que le va a dar la mayor informacién con el
menor riesgo.
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Fendmenos de “Desacoplamiento”

* Algunas convulsiones clinicas no
tienen correlacion con el
electroencefalograma

« Convulsiones electrograficas sin
correlacion clinica

 Fendmenos de “Desacoplamiento”
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Consideraciones diagnosticas en relacion al
momento del inicio de la convulsion

ETIOLOGIA 0-3 DIAS > 3 DIAS PREMAT A TERMINO
HIPOXIA 32% + +++ +++

ICH 17% + + ++ +

INFARTO 7%

| GLICEMIA +

1 CA +

INFEC 14% + ++ ++

DM/ Genéticas + ++ ++
A.DROGAS + + + +

Joseph Volpe, Neurologia Neonatal, 6™ edition
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CUIDADQOS INTENSIVOS

Terapia Intensiva Neonatal, Boston Children’s Hospital, (Alcy Torres)
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INVESTIGACIONES DE DIAGNOSTICO

EEG, Le“gfgt"tos’ METABOLICAS
LTM Glucosa,
EEG
a
us,
RMN Biometria,
Na, P, Mg,
GENETICAS Ca, EMO,
Cultivos
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ELECTROENCEFALOGRAMA DE
AMPLITUD aEEG

o0 07332

 CFW & lmpedance Traces

Olympie CFM G000
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ELECTROENCEFALOGRAMA DE
AMPLITUD akEEG

CFM Trace Criywpic CFM GO

TE-0e- 0% =TI 20[12:5T P I

CFhl & EEG Traces Olympic CF N G000
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Burst-suppression patiern in a 4 days ofd neonate with severe hypoxic encephalopathy
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TRATAMIENTO DEL ESTADO EPILEPTICO
NEONATAL

Estado Epiléptico
Precoz vs Establecido

Leveurdaceldin (KReppid) 4U-0UITY/INY/ 1V

Consider Piridoxina 100 mg IV (Tx. Metabalico)

Tercer AED: Lorazepam 0.1 mg/kg 1V(1-4min) Midazolam
0.15mg/Kg/IV
Alternativas: Acido Valproico/Lidocaina/Topiramato
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Terapia de Mantenimiento

« 12 horas despueés de la dosis de carga
* Incluye inicialmente todas las drogas usadas
 Glucosa 8 mg/Kg/min. IV

 Fenobarbital 3-4 mg/Kg/24hr 1V, IM, PO (1-
2d0sIs)

« Levetiracetam 40mg/kg/d IV, PO (3 dosis)
« Fosfenitoina 3-4mg/Kg/24hr IV (2 dosis)

* Gluconato de Calcio 500mg/Kg/24hr PO

« Sulfato de Magnesio 50% 0.2ml/Kg/24hr IM
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TRATAMIENTOS METABOLICOS

Andrade E, Shaikh Z, Chavez W, Torres A.Medicina (B Aires). 2018;78 Suppl 2:30-35.
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Terapia de Mantenimiento

12 horas despues de la dosis de carga
* Incluye inicialmente todas las drogas usadas
 Glucosa 8 mg/Kg/min. IV

* Fenobarbital 3-4 mg/Kg/24hr 1V, IM, PO (1-
2d0sIs)

« Levetiracetam 40mg/kg/d IV, PO (3 dosis)
« Fosfenitoina 3-4mg/Kg/24hr IV (2 dosis)

* Gluconato de Calcio 500mg/Kg/24hr PO

« Sulfato de Magnesio 50% 0.2ml/Kg/24hr IM
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Respuesta al Tratamiento

Droga Anticonvulsante Supresion de las convulsiones

Dosis de carga Cumulativo %

Fenobarbital 20-40mg/Kg | 40%-70%

Levetiracetam 20mg/Kg ?
Fenitoina 20mg/Kg 85%
Lorazepam 95-100%

0.05-0.10mg/Kg
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OTRAS DROGAS Y MODALIDADES

 Altas dosis de Fenobarbital, Levetiracetam
« Midazolam, Lidocaina
- Pentotal, Tiopental

* Primidona
« Paraldeido, Clormetiazol
 Dexametasona

« Carbamazepina, Valproato, Lamotrigina
Oxcarbazepina, Topiramato, Fenitoina

« Vigabatrina
e Zonizamida
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UNA PALABRA SOBRE BUMETANIDA
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TRATAMIENTOS METABOLICOS
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Duracion del Tratamiento

Cual es el riesgo de desarrollar epilepsia?
10-30%

- Causade las convulsiones

- Examen Neurologico

- EEG
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Duracion del Tratamiento AED

Reevaluar al mes

Examen Normal Examen Anormal y cada 3 meses
* ylo hasta poder
EEG Normal EEG anormal descontinuar las

medicinas
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CASOS ESPECIALES

* Vigabatrina en malformaciones o complejo
de esclerosis tuberosa

 Fenobarbital en hipoxia
« Carbamazepina en mutaciones KCNQ2

 Topiramato o la dieta cetogénica en casos
refractarios.

« Dieta cetogénica: Alteracion del
Transporte de Glucosa (Sindrome de
Devivo)
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PRONOSTICO

 Mortalidad 20% — 40%
« Sequela Neuroldgica 25 - 35%

« Mas grave en los prematuros muy
pequenos.
EEG interictal
« Anormal de grado severo 90%

« Anormal de grado moderado 15 - 30%
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Pronostico de Convulsiones
Neonatales/Madurez

MADUREZ |NORMAL |MUERTOS |SEQUELA
A'Término | 60% 19% 21%
>2500 gm

Prematuros | 35% 37% 28%
<2500 gm

Prematuros |19% 58% 23%
<1500 gm
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Pronostico en relacion a la enfermedad
neuroldgica

Enfermedad Neurologica Desarrollo Normal
HIE 50%
IVH 10%
Hem. subarachnoidea 90%
Hipocalcemia
Inicio Precoz 50%

Inicio Tardio 100%

Hipoglicemia 50%
Meningitis Bacteriana 50%
Defectos del desarrollo 0%
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COMPLICACIONES NEUROLOGICAS
DE ZIKA EN ADULTOS

« 40 pacientes 15 mujeres y 25 hombres; 44 anos (22-72)
« 29 (73%) GBS (90% Brighton nivel 1 certeza)

« 7(18%) Encefalitis

« 3(8%) Mielitis transversa

« 1(3%) CIDP

« 35 pacientes (88%) tuvo evidencia molecular y/o

seroldgica de infeccion reciente de ZIKV en sangre y/o
LCR

 De los pacientes positivos para Encefalitis: 3
enfermedad aguda concomitante neuromuscular, 2
Mielitis transversa, y 1 CIDP

JAMA - August 28, 2017
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MONITOREO DURANTE EL PRIMER ANO

Antes del Alta
Audicion/Oftalmologiay
Tamizaje neonatal

2 weeks

1 month

2 months
3 months
4-6 months
9 months
12 months

Crecimiento PC
Crecimiento/nutricidon
Alimentacion/Tragar

Ex. Neurologico: tono
muscular

Contracturas

Ortopeda/Fisiatra/Equipo
de PC

A/O/ORL/Gastro

Intervencion Temprana:
PT, OT, ST

AAP and Torres, A, Convulsiones Neonatales, 2018
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MONITOREO DESDE LA INFANCIA-ADULTOS

« Manejo del retraso del desarrollo vs discapacidad intelectual

« Espasticidad: Lateralizacion temprana, medicamentos,
Botox, bomba de baclofen, aparatos ortopéedicos

« Convulsiones

« Hidrocefalia, shunts, corea en |la adolescencia

« Cuidado oftalmologico: Retinopatia, Estrabismo
 Respiracion, suefio, apnea, salibeo

 Tubos alimentarios, (constipacion)

* Incontinencia

« Transiciones desde ITP, a pre-escolar, escuelay la vida
adulta

« Ayuda educacional
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MUCHAS GRACIAS!
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