Prevencion de Hemorragia

Intraventricular y Proteccion del

Cerebro del Prematuro

Dr. Mauricio Marin Rivera
Servicio Neonatologia

Hospital Puerto Montt



Introduccion

e La Hemorragia Intraventricular (HIV) es una complicacién del RNPT

e Se origina en la matriz germinal subependimaria, irrigada por una red

de vasos poco diferenciados sin membrana basal

Fragil y vulnerable a inestabilidad
hemodinamica del flujo sanguineo cerebral y
a variaciones de la presion arterial

Miriam Ayde Cervantes-Ruiz et al. Hemorragia intraventricular en recién nacidos pretérmino en una Unidad de Tercer Nivel en la
Ciudad de México. Perinatol Reprod Hum 2012; 26 (1): 17-24




Introduccion

* Incidencia:
- Menores de 1500 g: 20%

- Relacion inversa a la EG, llegando hasta un 45% en RN entre 500y 750 g

Miriam Ayde Cervantes-Ruiz et al. Hemorragia intraventricular en recién nacidos pretérmino en una Unidad de Tercer Nivel en la
Ciudad de México. Perinatol Reprod Hum 2012; 26 (1): 17-24




Clasificacion

Clasificacion de severidad de la hemorragia de la matriz germinal en prematuros (Papile)

Grado Hallazgos ecograficos Frecuencia

| Hemorragia de la matriz germinal sin, | 40%
0 con minima hemorragia
intraventricular, <10% del &rea
ventricular en vision parasagital.

Hemorragia intraventricular de
10%—50% del area ventricular en
vision parasagital, sin dilatacion
ventricular.

Hemorragia intraventricular de >50%

del &rea ventricular en vision
parasagital, con dilatacion ventricular.

Hemorragia parenquimatosa




Consecuenclas

* Matriz germinal contiene células migratorias que dan origen a

neuronas y células gliales de la corteza y ganglios basales

* Infarto Hemorragico Periventricular: De origen venoso, asociado a HIV

severa
» Hidrocefalia post-hemorragica: Mas comun en hemorragias severas

* Leucomalacia Periventricular

Tricia Lacy Gomella, M. Douglas Cunnihgham, Fabien G. Eyal. (2013) NEONATOLOGY, Management, Procedures, On-Call Problems,
Diseases, and Drugs. Seventh Edition. McGrawHill Education.




Pronostico

* Trastorno aprendizaje y conducta
* Bajo Cl 8 - 9 afnos

* Problemas auditivos y visuales

* Hidrocefalia

* Paralisis cerebral

Tricia Lacy Gomella, M. Douglas Cunnihgham, Fabien G. Eyal. (2013) NEONATOLOGY, Management, Procedures, On-Call Problems,
Diseases, and Drugs. Seventh Edition. McGrawHill Education.




Momento Aparicion

* 50% en las primeras 24 horas
* 90% en las primeras 72 horas

* =100% en los 10 primeros dias

Miriam Ayde Cervantes-Ruiz et al. Hemorragia intraventricular en recién nacidos pretérmino en una Unidad de Tercer Nivel en la
Ciudad de México. Perinatol Reprod Hum 2012; 26 (1): 17-24




Momento Aparicion

A meta-analysis of proportions: Fixed-effect model with inverse variance weighting

Studies Estimate (95% C.1.) IVH in 0-6 HOL/Total IVH

Sarkar 2005 0.29 (0.08, 0.51) 517 i

Dani 2005 0.49 (0.36, 0.62) 29/59 =
Osborn 2003 0.50 (0.34, 0.66) 19/38 i
Kluc kow 2000 0.33 (0.16, 0.51) 9/27 =

Ment 1995 0.52 (0.44, 0.61) 72/138 L

Overall 0.48 (0.42, 0.53) 134/279 ‘

Heterogeneity: Q=6.48, df=4,12=38%, P=0.17

01 0.2 0.3 04 0.5 0.6

IVH proportion occurred in 0—6 HOL interval

Forest plot of intraventricular hemorrhage proportion occurred during 0-6 h of life interval in very low birth weight neonates

Sameer Yaseen Al-Abdi et al. A Systematic Review and Meta-analysis of the Timing of Early Intraventricular Hemorrhage in
Preterm Neonates: Clinical and Research Implications. Journal of Clinical Neonatology | Vol. 3 | Issue 2 | April-June 2014




Factores de Riesgo Asociados a HIV

Prenatales Del Parto Post Natales

Embarazo no controlado Clampeo Corddn Inmediato Necesidad de V.M.
Edad Gestacional < 32 sem Parto Vaginal Sepsis
Esteroides (No administracién) Asfixia Transfusion Productos Sanguineos
Pre-eclampsia E.D.S.
Corioamnionitis Hiponatremia
Hipoglicemia
Hipotermia
Shock - Hipotension
Transporte del RN prematuro
Neumotdérax
Sobrecarga Volumen

Tricia Lacy Gomella, M. Douglas Cunnihgham, Fabien G. Eyal. (2013) NEONATOLOGY, Management, Procedures, On-Call Problems,
Diseases, and Drugs. Seventh Edition. McGrawHill Education.




Factores de Riesgo Asociados a HIV

Procedimientos

Intubacion traqueal

Succion traqueal

Examen fisico

Manipulacion — Reposicion

Instilacion de midriaticos para examen ocular

Tricia Lacy Gomella, M. Douglas Cunnihgham, Fabien G. Eyal. NEONATOLOGY, Management, Procedures, On-Call Problems,
Diseases, and Drugs. Seventh Edition. McGrawHill Education. 2013




Intervenciones Antenatales

1) Traslado a Centro Terciario In-utero
2) Esteroides Antenatales

3) Sulfato de Magnesio

4) Prevenir Corioamnionitis y Sepsis Inicio Precoz




Traslado Previo a Parto a Centro Terciario

* Mortalidad para prematuros extremos es menor en centros de

derivacion terciarios

* Transporte dentro de las primeras 48 horas se asociada a mayor tasa

de HIV

* RN’s nacidos en centros terciarios tienen significativamente menor

morbimortalidad que los RN’s trasladados

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Esteroides Antenatales

* Beneficio secundario a vasoconstriccion de vasos cerebrales, efecto
antiinflamatorio, mayor estabilidad cardiovascular y menor

compromiso respiratorio

* Disminuye ademas retardo en el desarrollo psicomotor (3 anos),
paralisis cerebral (2 y 6 afos) y mejora habilidades cognitivas en

comparacion a ninos que no recibieron

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Esteroides Antenatales

Table 1 Impact on rates of adverse neurodevelopmental outcome for specified interventions

Intervention

QOutcome affected

Risk adjustment

Antenatal steroids

Magnesium sulfate in labour

Deferred cord clamping

Caffeine

Prophylactic indomethacin

IVH (all grades)

Developmental delay (3 years)

CP (all severities 2—6 years)

CP (all severities 12—24 months)

CP (severe and moderate 12-24 months)
Gross motor dysfunction (18—24 months)

IVH (all grades)
Gross motor dysfunction (18-22 months)

CP (all severities 12—-22 months)
Cognitive delay (18-22 months)
IVH (Grades 3 and 4)

RR 0.54 (0.43-0.69)"
RR 0.49 (0.24-1.00)"
RR 0.60 (0.34-1.03)"
RR 0.68 (0.54-0.87)"
RR 0.64 (0.44-0.92)"°
RR 0.61 (0.44-0.85)"°

( )

RR 0.59 (0.41-0.85)%°
OR 0.32 (0.10-0.90)*"

AOR 0.58 (0.390.87)%2
AOR 0.81 (0.66-0.99)%
RR 0.66 (0.53-0.82)%3

Ventriculomegaly, PVL or other white matter echo-abnormalities RR 0.80 (0.65-0.97)%
Volume ventilation PVL and IVH (Grades 3 and 4) RR 0.48 (0.28-0.84)*

AOR, adjusted OR; CP, cerebral palsy; IVH, intraventricular haemorrhage; PVL, periventricular leukomalacia; RR, relative risk.

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Esteroides Antenatales

* Beneficios en el RN con minimos riesgos para la madre si el parto es

dentro de 7 dias de un curso de esteroides
* Dosis de refuerzo si el parto no se produce dentro de 7 dias

* Dosis repetidas disminuyen patologia respiratoria, pero pueden

provocar RN con menor peso y CC al nacer = Precaucion multiples

dosis

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Esteroides Antenatales

* Beneficiosos para prevenir HIV en >23 sem. En 22 sem, solo muerte y

NEC

e Una proporcion muy baja de los prematuros de 23 sem recibe

tratamiento

Dawid Szpecht. Intraventricular hemorrhage in neonates born from 23 to 26 weeks of gestation: Retrospective analysis of risk
factors. Adv Clin Exp Med. 2017;26(1):89-94




Sulfato de Magnesio

e Reduccion en la incidencia de IVH y paralisis cerebral a los 12 y 24

meses en RN de madres que recibieron sulfato de magnesio

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Sulfato de Magnesio

Table 1 Impact on rates of adverse neurodevelopmental outcome for specified interventions

Intervention

QOutcome affected

Risk adjustment

Antenatal steroids

Magnesium sulfate in labour

Deferred cord clamping

Caffeine
Prophylactic indomethacin

Volume ventilation

IVH (all grades)

Developmental delay (3 years)

CP (all severities 2—6 years)

CP (all severities 12—24 months)

CP (severe and moderate 12-24 months)
Gross motor dysfunction (18—24 months)

IVH (all grades)
Gross motor dysfunction (18-22 months)

CP (all severities 12—-22 months)
Cognitive delay (18-22 months)
IVH (Grades 3 and 4)

Ventriculomegaly, PVL or other white matter echo-abnormalities

PVL and IVH (Grades 3 and 4)

RR 0.54 (0.43-0.69)"
RR 0.49 (0.24-1.00)"
RR 0.60 (0.34-1.03)"
RR 0.68 (0.54-0.87)"
RR 0.64 (0.44-0.92)"°
RR 0.61 (0.44-0.85)"°

( )

RR 0.59 (0.41-0.85
OR 0.32 (0.10-0.90)*"

AOR 0.58 (0.390.87)%
AOR 0.81 (0.66-0.99)%
RR 0.66 (0.53-0.82)%3
RR 0.80 (0.65-0.97)%
RR 0.48 (0.28-0.84)%*

AOR, adjusted OR; CP, cerebral palsy; IVH, intraventricular haemorrhage; PVL, periventricular leukomalacia; RR, relative risk.

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Sulfato de Magnesio

e Efectos:

Bloquea liberacion excesiva de glutamato reduciendo exitotoxicidad y

muerte celular

- Modula los efectos de citoquinas pro-inflamatorias

Estabiliza presion arterial y perfusion cerebral

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Sulfato de Magnesio

* Efectos adversos de MgS04: hipotonia, depresion respiratoria en el

RN no han sido demostrados en estudios grandes ni meta-analisis
* No se ha demostrado que MgS04 aumente riesgo de infeccion

* Precaucion: en dosis acumulativas altas (>50 g), ya que podria

aumentar riesgo de HIV y mortalidad

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Prevencion Corioamnionitis y Sepsis Inicio Precoz

* La corioamnionitis y la sepsis de inicio precoz provocan resultados

neuroldgicos negativos

Prevencion de corioamnionitis
luego de RPO en prematuros es
crucial

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Prevencion Corioamnionitis y Sepsis Inicio Precoz

Table 2 Impact of acute morbidities on adverse
neurodevelopmental outcome

Acute
morbidity Neurodevelopmental outcome Risk adjustment

EOS—OR 1.7
(0.84-3.45)°°

Infection CP (all types—>5 years) LOS—OR 1.71
(1.14-2.56)°

EOS+LOS—OR 2.33
(1.02-5.33)*®

Neurological impairment AOR—1.7 (1.2, 2.4)*°
(18-22 months)

Diparetic CP (after surgical NEC OR—8.4 (1.9-39)°"
+bacteraemia—24 months)

AOR, adjusted OR; CP, cerebral palsy; EOS, early-onset sepsis; LOS, late-onset sepsis;
NEC, necrotising enterocolitis.

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Prevencion Corioamnionitis y Sepsis Inicio Precoz

e Causas de dano cerebral en sepsis:
- Hipoperfusion cerebral

- Trombosis de capilares

- Aumento permeabilidad barrera hemato-encefalica: productos microbianosy

citoquinas proinflamatorias

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Prevencion Corioamnionitis y Sepsis Inicio Precoz

* Antibidticos luego de RPO (sin corioamnionitis)
- Prolongacion del embarazo
- Reduccion de sepsis inicio precoz

- Reduccion de alteraciones ecograficas cerebrales

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Intervenciones Parto

1) Ligadura Tardia de Cordon



Ligadura Tardia de Cordon

* Lleva a reduccion de mortalidad y todos los grados de HIV

* Mejoria en funciéon motora a los 18-22 meses

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Ligadura Tardia de Cordon

Table 1 Impact on rates of adverse neurodevelopmental outcome for specified interventions

Intervention Outcome affected Risk adjustment

Antenatal steroids IVH (all grades) RR 0.54 (0.43-0.69)"

Developmental delay (3 years) RR 0.49 (0.24-1.00)"
CP (all severities 2—6 years) RR 0.60 (0.34-1.03)"
(
(
(

CP (severe and moderate 12-24 months) RR 0.64 (0.44-0.92)"°
Gross motor dysfunction (18—24 months) RR 0.61 (0.44-0.85)"°

Deferred cord clamping IVH (all grades) RR 0.59 (0.41-0.85)""
Gross motor dysfunction (18-22 months) OR 0.32 (0.10-0.90)*"

Caffeine CP (all severities 12—-22 months) AOR 0.58 (0.390.87)
Cognitive delay (18-22 months) AOR 0.81 (0.66-0.99)*

Prophylactic indomethacin IVH (Grades 3 and 4) RR 0.66 (0.53-0.82)*3
Ventriculomegaly, PVL or other white matter echo-abnormalities RR 0.80 (0.65-0.97)%

Volume ventilation PVL and IVH (Grades 3 and 4) RR 0.48 (0.28-0.84)**

)

)

)
Magnesium sulfate in labour CP (all severities 12—24 months) RR 0.68 (0.54-0.87)"°

)

)

)

AOR, adjusted OR; CP, cerebral palsy; IVH, intraventricular haemorrhage; PVL, periventricular leukomalacia; RR, relative risk.

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Ligadura Tardia de Cordon

* Mecanismos

Mayor estabilidad cardiovascular

Aumento volumen sanguineo y oxigenacion

Prevencion de anemia

Transferencia de células madres que contribuirian a |la reparacion de tejidos y

mejoran inmunidad

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Ligadura Tardia de Cordon

Higher hemoglobin at birth, 10 weeks of agezg’41

Larger circulating RBC volume at birth>’

Higher hematocrit at 7 to 28 days of age*'-3?

Higher blood volume at birth?>

Higher hematocrit without polycythemia at birth®*

Less need for blood transfusionM'35

‘ Less time on supplemental oxygen

Higher initial mean blood pressure®

Lower incidence of hypoglycemia>®

Lower incidence of late-onset sepsis>’

Lower incidence of IVH37-38

Improved PDI on BSID in male preterm infants>’

Mitchell J. Kresch, Management of the Third Stage of Labor: How Delayed Umbilical Cord Clamping Can Affect Neonatal
Outcome. Am J Perinatol. 2017 Jun 7




Ligadura Tardia de Cordon

* Ordefie del corddn puede ser una alternativa = estudios presenta la

mayoria de los efectos benéficos anteriores

PERO aumento teodrico del riesgo
de HIV, cuando se realiza antes de
ventilacion pulmonar

e Aun faltan estudios para homologar ordene a ligadura tardia corddn

Mitchell J. Kresch, Management of the Third Stage of Labor: How Delayed Umbilical Cord Clamping Can Affect Neonatal
Outcome. Am J Perinatol. 2017 Jun 7




Ligadura Tardia de Cordon

* Posibles riesgos NO fueron demostrados

Potencial sobrecarga de volumen

Policitemia

Ictericia y mayor necesidad de fototerapia

Interferencia de recoleccion de sangre para banco de células madre

Mitchell J. Kresch, Management of the Third Stage of Labor: How Delayed Umbilical Cord Clamping Can Affect Neonatal
Outcome. Am J Perinatol. 2017 Jun 7




Ligadura Tardia de Cordon

 Recomendada cuando RN nace estable sin requerir reanimacion

* Actualmente en desarrollo técnicas que permitan reanimacion y
manejo de la temperatura del RN junto a la madre con el cordon

intacto

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Intervenciones Postnatales

1)
2)
)

4)

5)

Indometacina Profilactica
Ventilacion con objetivo de volumen
Tratamiento adecuado hipotension (< 24 horas de vida)

Cafeina

Prevencion Sepsis y Enterocolitis Necrotizante




Indometacina Profilactica

* DAP esta asociado a HIV, pero el manejo optimo del DAP esta aun en
debate. Aproximadamente 1/3 de los DAP resuelven sin intervencion

y el resto no todos son HDN significativo

* Indometacina produce una disminucion en la incidencia de HIV grado

Ill a IV, hidrocefalia y leucomalacia periventricular

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Indometacina Profilactica

Table 1 Impact on rates of adverse neurodevelopmental outcome for specified interventions

Intervention

QOutcome affected

Risk adjustment

Antenatal steroids

Magnesium sulfate in labour

Deferred cord clamping

Caffeine
Prophylactic indomethacin

Volume ventilation

IVH (all grades)

Developmental delay (3 years)

CP (all severities 2—6 years)

CP (all severities 12—24 months)

CP (severe and moderate 12-24 months)
Gross motor dysfunction (18—24 months)

IVH (all grades)
Gross motor dysfunction (18-22 months)

CP (all severities 12—-22 months)
Cognitive delay (18-22 months)
IVH (Grades 3 and 4)

Ventriculomegaly, PVL or other white matter echo-abnormalities

PVL and IVH (Grades 3 and 4)

RR 0.54 (0.43-0.69)"

RR 0.49 (0.24-1.00)"

RR 0.60 (0.34-1.03)"

RR 0.68 (0.54-0.87)"°

RR 0.64 (0.44-0.92)"°

RR 0.61 (0.44-0.85)"°
( )

RR 0.59 (0.41-0.85)%°
OR 0.32 (0.10-0.90)*"
)

AOR 0.58 (0.390.87)%
AOR 0.81 (0.66-0.99)%
RR 0.66 (0.53-0.82)
RR 0.80 (0.65-0.97)%
RR 0.48 (0.28-0.84)"

AOR, adjusted OR; CP, cerebral palsy; IVH, intraventricular haemorrhage; PVL, periventricular leukomalacia; RR, relative risk.

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Indometacina Profilactica

* Indometacina, aparte de tener efectos hemodinamicos por cierre de
DAP también tiene efectos benéficos directos sobre el cerebro
(reduccidn de prostanglandinas y disminucidon respuesta hiperémica
haciendo al cerebro menos vulnerable a insultos hipodxicos e

hipertensivos)

Charlotte L Lea et al. Protecting the premature brain: current evidence based strategies for minimising perinatal brain injury
in preterm infants. Arch Dis Child Fetal Neonatal Ed 2017;102:F176—F182




Indometacina Profilactica

No reduce riesgo de muerte ni mejora neurodesarrollo y dano

pulmonar crénico a largo plazo

* Erik A. Jensen. Association between Use of Prophylactic Indomethacin and the Risk for Bronchopulmonary Dysplasia in
Extremely Preterm Infants. J Pediatr, February 28, 2017

* William E. Benitz. Patent Ductus Arteriosus in Preterm Infants. PEDIATRICS Volume 1 37, number 1, January 2016




Indometacina Profilactica

No se encontré aumento significativo en NEC y otras complicaciones

Fowlie PW, Davis PG, McGuire W. Prophylactic intravenous indomethacin for preventing mortality and morbidity in preterm
infants. Cochrane Database Syst Rev 2010;(7):CD000174




Indometacina Profilactica

* Estaria asociado a mayor incidencia de dano renal y perforacion

intestinal

* Tratamiento con indometacina con plaquetas bajas (50 a 99 mil)

asociado a mayor riesgo de HIV del 2° al 6° dia

e Barbara Brunner, MD et al. Patent Ductus Arteriosus, Low Platelets, Cyclooxygenase Inhibitors, and Intraventricular
Hemorrhage in Very Low Birth Weight Preterm Infants. J Pediatr 2013;163:23-8

* William E. Benitz. Patent Ductus Arteriosus in Preterm Infants. PEDIATRICS Volume 1 37, number 1, January 2016




Indometacina Profilactica

Table 2. Outcome comparisons between study groups

Outcome I+/E+ (N =285) H/E— (N=213) I-/E— (N=1941) |-/E+ (N=1829)

SIP
N (%) 13 (4.6%) 13 (6.1%) 62 (3.2%) 41 (2.2%)
aOR (95% CI)® 2.92 (1.41, 6.08) 2.84 (1.35, 5.98) 1.37 (0.88, 2.14) Reference

Death before discharge
N (%) 35 (12.3%) 39 (18.3%) 223 (11.5%) 201 (11.0%) 0.018
aOR (95% CI)® 0.74 (0.48, 1.15) 0.89 (0.57, 1.40) 0.84 (0.66, 1.08) Reference

Abbreviations: aOR, adjusted odds ratio, Cl, confidence interval; SIP, spontaneous intestinal perforation. Adjusted for gestational age, small for gestational age,
receipt of inotrope on day 1, birth by cesarean section, postnatal steroid use within 7 days of birth, outborn, Score for Neonatal Acute Physiology-Il > 20 and
center. Bold values represent statistically significant findings in the study - significant differences against the reference group (aOR>1).

M Stavel. Effect of prophylactic indomethacin administration and early feeding on spontaneous intestinal perforation in
extremely low-birth-weight infants. Journal of Perinatology (2016) 00, 1-6




Indometacina Profilactica

Recomendacion: Considerar uso

* Ibuprofeno no ha demostrado mismo efecto en disminuir HIV

é¢Paracetamol?

William E. Benitz. Patent Ductus Arteriosus in Preterm Infants. PEDIATRICS Volume 1 37, number 1, January 2016




Ventilacion con Objetivo de Volumen

 VVentilacion con objetivo de volumen disminuy6 significativamente la
incidencia de HIV grado Ill y IV y leucomalacia periventricular en

comparacion a ventilacion limitada por presion

Barbara Brunner, MD et al. Patent Ductus Arteriosus, Low Platelets, Cyclooxygenase Inhibitors, and Intraventricular Hemorrhage
in Very Low Birth Weight Preterm Infants. J Pediatr 2013;163:23-8




Ventilacion con Objetivo de Volumen

Table 1 Impact on rates of adverse neurodevelopmental outcome for specified interventions

Intervention QOutcome affected

Risk adjustment

Antenatal steroids IVH (all grades)
Developmental delay (3 years)
CP (all severities 2—6 years)
Magnesium sulfate in labour CP (all severities 12—24 months)
CP (severe and moderate 12-24 months)
Gross motor dysfunction (18—24 months)

Deferred cord clamping IVH (all grades)
Gross motor dysfunction (18-22 months)

Caffeine CP (all severities 12—-22 months)

Cognitive delay (18-22 months)
Prophylactic indomethacin IVH (Grades 3 and 4)

Ventriculomegaly, PVL or other white matter echo-abnormalities
Volume ventilation PVL and IVH (Grades 3 and 4)

AOR, adjusted OR; CP, cerebral palsy; IVH, intraventricular haemorrhage; PVL, periventricular leukomalacia; RR, relative risk.

RR 0.54 (0.43-0.69)"
RR 0.49 (0.24-1.00)"
RR 0.60 (0.34-1.03)"
RR 0.68 (0.54-0.87)"°
RR 0.64 (0.44-0.92)"°
RR 0.61 (0.44-0.85)"°

( )

RR 0.59 (0.41-0.85)%°
OR 0.32 (0.10-0.90)*"

AOR 0.58 (0.390.87)%
AOR 0.81 (0.66-0.99)%
RR 0.66 (0.53-0.82)%3
RR 0.80 (0.65-0.97)%
RR 0.48 (0.28-0.84)"

Barbara Brunner, MD et al. Patent Ductus Arteriosus, Low Platelets, Cyclooxygenase Inhibitors, and Intraventricular Hemorrhage

in Very Low Birth Weight Preterm Infants. J Pediatr 2013;163:23-8




Ventilacion con Objetivo de Volumen

e Otros beneficios

Disminucion duracion ventilacion mecanica

Menor incidencia de DBP

Reduccion de hipocarbia

Menor incidencia de neumotdrax

WanSheng Peng. Volume-targeted ventilation is more suitable than pressure-limited ventilation for preterm infants: a systematic
review and meta-analysis. Arch Dis Child Fetal Neonatal Ed 2013;0:F1-F8




Ventilacion con Objetivo de Volumen

Table 1 Characteristics of the 18 randomised controlled trials included in the meta-analysis
Outcomes

Length of mechanical
Study Gestational age (weeks) Methods Participants  Interventions Mortality ventilation (days)

Cheema et af** 24-32 Randomised crossover trial 120 SIPPVISIMV+VG
24-32 c20 SIPPVISIMV
Cheema et af'® 27021 Randomised controlled trial 719 SIPPVAVG
279+23 2 SIPPV
D'Angio et al'® 268+18 Randomised controlled trial T 104 PRVC 13104 38/104  27.6=238
27£1.9 c 108 siMv 13n07 45/108 24:224
Duman et a* 278417 Randomised controlled trial 723 AICHVG 33 323
27621 c AC 2 722
Guven et af’! 29.40+2.12 Randomised contmlled trial T 42 SIMV4+VG 2/42 3/42 3.02+6.76
29.17+1.84 C30 SiMV 930 5/30 6.93+7.81
Herrera et a 24-31 Randomised crossover trial T 9 SIMV4+VG
24-31 co SIMV
Hummler et a** 24816 Randomised crossover trial SIMV+VG
24816 SIMV
Keszler and Abubak 294324 Randomised controlled trial AICHVG 45273
293+357 ANC 15.6+184
Lista et a** 2852 Randomised controlled trial PSV+VG 8.8+3
29.4+16 PSV 12.3+3
Liu et a*® 315436 Randomised controlled trial SIPPVVG 47921125
323+34 IMv 6.46+1.92
Nafday et af”’ 27906 Randomised controlled trial PSV4VG
274205 8 siMv
Piotrowski et ™ 24-32 Randomised controlled trial PRVC
24-32 siMv
Piotrowski et a™* 29+3.2 Randomised controlled trial PRVC
30£2.8 IMV
Polimeni et al”® 278417 Randomised crossover trial SIMV4+VG
276+2.1 SiMV
Singh et al*' 2 255-283 Randomised controlled trial vC 84+126
25.5-288 TCPL 9.7+14
Sinha et af*! 31.2+2.1 Randomised controlled trial vC 51=27
31.2+25 TCPL 6.745.6
Swamy et al* 255-283 Randomised controlled trial vC
255-288 TCPL
Zhou et af* 30316 Randomised controlled trial SIMV+VG 215
30518 5/15

AJC, assist contral; BPD, bronchopulmonary dysplasia; IMV, intermittent mandatory eg| e upport ventilation; SIMV,
synchronised i i mandatory ventiation; SIPPV, synchronised intermittent posi & ilati CPL, ti essure limi volume contral; VG, volume
quarant

WanSheng Peng. Volume-targeted ventilation is more suitable than pressure-limited ventilation for preterm infants: a systematic
review and meta-analysis. Arch Dis Child Fetal Neonatal Ed 2013;0:F1-F8




Ventilacion con Objetivo de Volumen

* Concluye mismos beneficios

* También incluye solo VM convencional

Kevin I. Wheeler et al. Volume-Targeted versus Pressure-Limited Ventilation for Preterm Infants: A Systematic Review and Meta-
Analysis. Neonatology 2011;100:219-227




Ventilacion con Objetivo de Volumen

* A diferencia de VMC con objetivo de volumen hay pocos trabajos que

apoyen uso de volumen garantizado en VAF

* Ensayo clinico prospectivo y aleatorio que compara VAF solo vs VAF +

VG en prematuros 24 — 32 sem con EDS en 20 RN

* Muestra una disminucion significativa de pCO2 en rango alterado

Burcin Iscan et al. Impact of Volume Guarantee on High-Frequency Oscillatory Ventilation in Preterm Infants: A Randomized
Crossover Clinical Trial. Neonatology 2015;108:277-282




Ventilacion con Objetivo de Volumen

* No hay suficiente evidencia para determinar el impacto en el

neurodesarrollo a largo plazo

* Beneficios a corto plazo y hasta ahora ausencia de dano demostrable

hacen aconsejable VMC con objetivo de volumen

Barbara Brunner, MD et al. Patent Ductus Arteriosus, Low Platelets, Cyclooxygenase Inhibitors, and Intraventricular Hemorrhage
in Very Low Birth Weight Preterm Infants. J Pediatr 2013;163:23-8




Hipotension Tratada con Catecolaminas

* Hipotension tratada con catecolaminas aumenta riesgo de HIV grado

Il y IV y leucomalacia periventricular

Peor pronostico neurologico

Afif ElI-Khuffash. Hemodynamic Assessment and Monitoring of Premature Infants. Clin Perinatol 44 (2017) 377-393




Hipotension Tratada con Catecolaminas

Pero RN con hipotension durante las primeras 24 horas esta asociado a

HIV, enfermedad pulmonar cronica y muerte

Se requiere una adecuada evaluacion
hemodinamica para decidir cuando tratar

Afif ElI-Khuffash. Hemodynamic Assessment and Monitoring of Premature Infants. Clin Perinatol 44 (2017) 377-393




Hipotension Tratada con Catecolaminas

Marcadores Clinicos Funciéon Organo Blanco | Parametros Laboratorio | Otras modalidades

Frecuencia Cardiaca Débito urinario Ecocardiograma
Presion Arterial Tono Muscular Lactato NIRS
Llene Capilar Nivel de Conciencia Urea
Creatinina Resonancia Magnética
Cardiovascular

Monitorizacion No Invasiva del
gasto cardiaco:

- Bioreactancia Transtordcica
- Velocimetria eléctrica

Afif EI-Khuffash. Hemodynamic Assessment and Monitoring of Premature Infants. Clin Perinatol 44 (2017) 377-393




Hipotension Tratada con Catecolaminas

* Definicion de hipotension:
- PAM bajo el umbral de |a edad gestacional en semanas
- PAM bajo 30 mmHg

- Percentiles

Afif ElI-Khuffash. Hemodynamic Assessment and Monitoring of Premature Infants. Clin Perinatol 44 (2017) 377-393




Hipotension Tratada con Catecolaminas

Table 2 - Blood pressure thresholds at third percentile

according to gestational age (GA).'®

SYSTOLIC
(mmHg)

32
34
36
38
40
42
43
45
46
47
48
49
50

Afif EI-Khuffash. Hemodynamic Assessment and Monitoring of Premature Infants. Clin Perinatol 44 (2017) 377-393

DIASTOLIC
(mmHg)

15
16
17
17
18
19
20
20
21
22
23
24
25




Hipotension Tratada con Catecolaminas

* El objetivo final del tratamiento debiera ser mantener una adecuada
entrega de oxigeno a los tejidos para asegurar su normal

III

metabolismo y no sélo “normalizar la presion arteria

* Considerar: hemoglobina, adecuada saturacion de oxigeno, sedacion

si es necesario, control del dolor y normotermia

Afif ElI-Khuffash. Hemodynamic Assessment and Monitoring of Premature Infants. Clin Perinatol 44 (2017) 377-393
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[ Clinical Triggers: [ History Triggers:
+ Low blood pressure Antenatal blood loss

* Low pH Low Blood Flow < Chorioamnionitis
High Lactate State Suspected Perinatal asphyxia

Low urine output Hydrops fetalis
Tachycardia / Pulmonary hypoplasia

Cateéorise
Pathophysiology
|
§ } )

Jd Preload h ™ Afterload Circulatory Failure
(Low Diastolic BP) (Low Systolic BP) (Low Systolic/Diast BP)
Hypovolaemia Transitional Circulation Severe PPHN
Septic Shock (Warm) Early Sepsis (Cold Shock) Progressive Sepsis
NEC Pulmonary Hypertension Cardiogenic Shock
PDA Asphyxia and TH Pneumothorax
\Mechanical Ventilatiory Polycythaemia : Tamponade

I | I
Devise Appropriate Management Plan
l | |

A N
[ Improve LV Filling | Consider Adrenal
Volume Support Improve Function Insufficiency
Increase SVR Reduce SVR Inotrope &
(Vasopressor) Volume Support Vasopressor
(Inotrope) Aggressive

' volume support
\\ / : PP

Afif EI-Khuffash. Hemodynamic Assessment and Monitoring of Premature Infants. Clin Perinatol 44 (2017) 377-393
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