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Annual Summary of Vital Statistics: 2004
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Frecuencia de sobrevida con y sin
dafno neurologico en ELBW
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Wilson-Costello, et al. Pediatrics 2005




No sOlo sobrevida...

8 Mejorar calidad de SOBREVIDA
¢ OXIDO NITRICO
# DUCTUS ARTERIOSO PERSISTENTE
8 ECOGRAFIA CEREBRAL




OXIDO NITRICO
EN PREMATURO

Science 18 Diciembre 1992
NO Molecule of the year




Del laboratorio a la
Incubadora

Inhalational NO

MO = nitric oxide synthase
GC = guanylate cycldss




Estudios en modelos
animales de prematuros

Mejora compliance y volumen pulmonar

Protege contra la disfuncion de apoproteinas
surfactante

Mejora desarrollo del parenquima y angiogénesis
pulmonar

Disminuye permeabilidad vascular y adhesion de
neutrofilos

McCurnin et al Am J Physiol Lung Cell Mol Physiol05
Ballard P et al Pediatr Res 06

Tang J et al Am J Physiol Lung Cell Mol Physiol 04
Brus et al Pediatr Res 96




Estudios en modelos
animales de prematuros

Lung parenchyma . s
Cromth Elastic fibers :
Elastin production . NO
ntlammation b la
Curfactant tunction |




Inhaled Nitric Oxide in premature
iInfants with the RDS

2 Estudio randomizado, doble ciego, placebo control
# Centro Unico Chicago (1998-2001)
® Poblacion estudiada
® Prematuros < 34 semanas o < 2 kg
®< 72 hrs y en ventilacibn mecanica
#  Protocolo
®ON 10 ppm por 12 a 24 horas

®ON por 7 dias maximo

Schreiber M et al . NEJM 2003




Inhaled Nitric Oxide in premature
iInfants with the RDS

Randomizacion 207 pacientes

ON (105) Placebo (102)
Peso 1017 949
Edad Gest 27,4 27
Masculino 60% 54.9%
Corticoide 56% 52%
Surf (dosis) 2.3 2.2
Cesarea 51.4% 56.9%
1O 7.3 6.8

Schreiber M et al . NEJM 2003




Inhaled Nitric Oxide in premature
iInfants with the RDS

Outcome primario

ON Placebo RR (95% CI)
Muerte 15.2 22.5 0.7 (0.4-1.2)
DBP 39.3 53.2 0.8 (0.5-1.1)

Analisis Post-hoc

Convencional 39.2 64.8 0.6 (0,4-0,9)
V/:\=e 57.4 62.5 0.9 (0.7-1.3)
1O <6.94 36 67.3 0.5 (0,4-0,8
10> 6,94 58.8 58.3 1.0 (0.7-1.4)

Schreiber M et al . NEJM 2003




Inhaled Nitric Oxide Iin premature
iInfants with the RDS

Outcome Secundarios

ON (105) | PLACEBO (102)| P | RR (95% ClI)

Hemorragia 3.8 6.9 0.37 | 0.6 (0.2-1.8)
pulmonar

ROP 5.7 9.8 0.73 | 0.6 (0.2-1.5)
DAP 19 25 0.27 | 0.75 (0.5-1.3)

Schreiber M et al . NEJM 2003




Neurodevelopmental outcomes of
prematures treated with inhaled NO

8 82% de los sobrevivientes (138)
¢ Clasificacion a los 2 afios

®Discapacidad: PC, ceguera o sordera
bilateral

®Retraso: MDI < 70 o PDI< 70 (Bayley II)

®*Normal

Mestan K et al . NEJM 2005




Neurodevelopmental outcomes of
prematures treated with inhaled NO

ON (70) | PLACEBO (68) | P RR (95% CI)

Retraso 16 34
PDI< 70 13 8 0.48
Discapacidad 9 12

Mestan K et al . NEJM 2005




Neurodevelopmental outcomes of
prematures treated with inhaled NO

Mestan K et al . NEJM 2005




Inhaled NO for premature infant
with severe respiratory failure

# Estudio randomizado, doble ciego, placebo control
&  Multicéntrico del NICHD (2001-2004)
# Poblacion estudiada
®Prematuros < 34 semanas o < 1.5 kg
®|0 > 10 (100 x FiO2 x PMVA / PaO2)
®05---7,5
#  Protocolo
®ON 5 a 10 ppm por maximo de 14 dias

®ON por 6 dias maximo

Van Meurs et al NEJM 2005




Inhaled NO for premature infant
with severe respiratory failure

*Terminado anticipadamente por el comité de seguridad
Randomizacion 420 pacientes

ON (210) Placebo (210)
Masculino 63% 60%
Corticoide 70% 67%
Surfact (dosis) 2 2
Cesarea 69% 66%

Van Meurs et al NEJM 2005




Inhaled NO for premature infant
with severe respiratory failure

Outcome primario

ON Placebo RR (95% CI)
Muerte 52 44 1.2 (0.96-1.4)
DBP 60 68 0.9 (0.8-1.1)

Van Meurs et al NEJM 2005




Inhaled NO for premature infant
with severe respiratory failure

Outcome secundario

ON (210) | PLACEBO (210) P RR (95% CI)
ROP umbral 30 32 0.42 1.2 (0.8-1.6)
DBP fisiolégica 50 60 0.17 0.9(0.7-1.1)
syt - 0)
Analisis Post I__I8H:(158) PLACEBO (158) P RR (95% CI)
1S
@) 1OQ\9uerte 62 48 0.01 1.3 (1.1-1.5)
VMC
%s&vera ILPV 43 33 0.03 1.4 (1.03-1.9)
IO<0>17
Muerte o DBP 50 69 0.03 0.7 (0.5-0.96)

Van Meurs et al NEJM 2005




Neurodevelopmental outcomes of prematures
with severe respiratory failure

® 90% de los sobrevivientes (193)
® Bayley Il alos 18-22 meses
® Muerte o Discapacidad severa

® (PC, ceguera, sordera , MDI < 70 y/o PDI< 70)

Hintz S et al J Peds 2007




Neurodevelopmental outcomes of prematures
with severe respiratory failure

Outcome primario y secundario

ON (91) | Placebo (102) | RR (95% CI) P
Muerte o DS /8 73 1.1 (0.95-1.2) 0.3
Muerte o PC 64 54 1.2 (0.99-1.3) | 0.07
MDI<70 43 36 1.2 (0.8-1.6) 0.4

Analisis Post %@1) Placebo (102) RR (95% CI) P

<1008 1000
VMC Muerte, 64 52 1.2 (1.01-1.5) | 0.04
VAfte orc 74 59 1.2 (1.05-1.4) | 0.01

Hintz S et al J Peds 2007




Early Inhaled NO In premature
Newborns with respiratory failure

8 Estudio randomizado, doble ciego, placebo control
8 Multicentrico (16)
# Poblacion estudiada (2001-2005)
® Prematuros < 34 semanas o < 1250 kg
®< 48 hrs y en ventilacion mecanica
# Protocolo

®ON 5 ppm por 21 dias o extubacion

Kinsella J et al NEJM 2006




Early Inhaled NO In premature
Newborns with respiratory failure

Randomizacion 793 pacientes

ON (398) Placebo (395)
Edad Gest 25 |
Masculino 53% 54,7%
Corticoide 78,5% 73,6%
Surfactante (dosis) 2.3 2.2
Cesarea 62,3% 69,9%

Kinsella J et al NEJM 2006




Early Inhaled NO In premature
Newborns with respiratory failure

Outcome primario

ON Placebo RR (95% CI) P
Muerte 19.8 25 0.8 (0.6-1.03) 0.08
DBP 65 68 0.96 (0.9-1.1) 0.43

Post-Hoc 1000-1250

ON Placebo RR (95% CI) P
Muerte 12.3 12.5 0.98 (0.4-2.46) 0.97
DBP 29.8 59.6 0.5 (0.3-0.8) 0.001

Kinsella J et al NEJM 2006




Early Inhaled NO In premature
Newborns with respiratory failure

ON Placebo | RR (95% CI) P
HIC 3, 4, LPV, 175 | 239 | 0.7(0.6-0.98) 0.03
ventirculomegalia
HIC 3, 4, LPV, muerte 30.6 38.6 0.8 (0.7-0.96) | 0.02

Kinsella J et al NEJM 2006




Inhaled NO In preterm infants
undergoing mechanical ventilation

# Estudio randomizado, doble ciego, placebo control
# Multicentrico (21)
® Poblacion estudiada (2000-2005)
® Prematuros < 32 semanas o < 1250 kg
® Entre 7 y 21 dias, en ventilacion mecanica
# Protocolo
®ON 20 ppm, destete semanal

®*minimo 24 dias

Ballard R et al NEJM 2006




Inhaled NO In preterm infants
undergoing mechanical ventilation

Randomizacion 582 pacientes

ON (294) Placebo (288)
Peso /66 759
Edad Gest 26 26
Masculino 53% 56%
Corticoide 83% 80%
Edad ingreso 16 dias 16 dias

Ballard R et al NEJM 2006




Inhaled NO In preterm infants
undergoing mechanical ventilation

Outcome primario

ON | Placebo RR (95% CI) P
Muerte 5.4 6.3
DBP 50.7 57
Analisis Post-hoc
ON | Placebo RR (1 95% CI) o)
7-14 dias
15-21 dias

Ballard R et al NEJM 2006




Resumen

sy

¢ No es una herramienta util en el SDR sevéro
$ Tendencia estadistica a disminuir muerte y/o DBP

8 Tendencia estadistica a mejorar outcome
neurologico?

¢ Dudas
®Dosis? Duracion? Edad? Peso?

8 Mas estudios son necesario!




DAP, Indometacina, Cirugia

2  Circulacion fetal

Patent Ductus Arteriosus (PDA)

8 90% del flujo desde VD

Viessa connacling Aora
, and Pulmonary Arteny

8 Cierre 48 horas postnatal

®  30% presente en < 1500 gr.

# Se asocia a:
®*Hemorragia pulmonar
®Displasia broncopulmonar
®Enterocolitis

®Hemorragias intracraneanas




Indometaciida tocolitico

e Indometacina profilactica

& AANG) 0 &
2600. 162088
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Indometacina profilactica

Mahony L et

al NEJM 1982

Ment L et al J Peds1988

Ment L et a

Couser R et

Pediatrics 1994
al J Peds 1996

Schmidt B et al NEJM 2001

Disminulr
Disminulr
Disminulr

a incidencia de
a cirugia de DA
a Incidencia de

DAP

D

HIC grado 3y 4

Mejorar outcome neurodesarrollo




Indometacina profilactica

Comparison: 01 Prophylactic indomethacin vs. control .
Outcome: 08 Symptomatic PDA N NT 20
Comparison: 01 Prophylactic indomethacin vs. control .
Outcome: 10 PDA ligation N NT4
Comparison: 01 Prophylactic indomethacin vs. control .
Outcome: 04 IVH Grade 3 and 4 N NT 25

Treatment Control RO Weight RO
Study M nM (95%CI Fized) o (95%CI Fizxed)

Bacla 1353 10471 13470 S -0.07[-0.20,0.05]
Bandstra 1953 19799 26 7100 Ty -0.07[-0.18,0.05]
Couser 1996 3143 4147 3.2 -0002[-0.13,0.09]
Comanico 1994 g ra2 11 i 443 _ i -0.11[-0.26 ,0.03]
Hanigan 1935 31356 3155 4.3 0.00[-0.09,0.08]

Krueder 1937 1115 ary 1.2 -0.23[-0.45 0.02]
Ment 13955 11724 21024 14 -0.04[-0.15,0.08]
Mert 1955 or149 37 1.4 -0.18[-0.37 0.02]
hent 19945 212y 4134 23 0.07[-0.11,0.23]

Ment 1994k 31209 11 5222 16.7 -0.04[-0.07 ,0.00]
Morales-Suarez 1994 6140 13 740 3.1 -0.17[-0.36,0.01]
TIPP 2001 52 M 2 FE01 46.5 -0.04[-0.07 0.00]
Wincer 13955 N 4513 1.2 0.07[-0.26,0.39]

Yazeen 1997 1114 1113 1.0 -0.01[-0.20,0.19]

Totall 5% C) 115 11285 177 F1303 100.0 -0.05[-0.07 -0.02]
Tezt for heterogeneity chi-zgquare=11.02 df=13 p=061
ezt for overall effect z=-3.86 p=0.0001

-5 .35 25 &
Fawours treatment Fawours control




Indometacina profilactica

Comparison: 01 Prophylactic indomethacin vs. control
Outcome: 30 Severe developmental delay in survivors examined
Treatment Control RD Weight RO
n'H n'H (95%CI Fixed) o (95%Cl Fixed)

Bandstra 1958 14§78 15174 11 8 -0.02(-0.15,0.10]
Ment 1294k 11 4113 197114 181 -0.07[-0.16,0.01]
TIPP 2001 115 / 444 117 £ 457 : 701 0.0 [-0.05,0.07]

143 I G4 151 643 100.0 -0.01[-0.05,0.04]

n df=2 p=0.26

o 5

.5

- ]
.l =l i

Fawours treatment Fawours control

No disminuye la incidencia de retraso del neurodesarrollo




Neurosensory impairment after surgical closure
of patent ductus arteriosus in ELBW infants:
results from the TIPP

¢ Estudio randomizado internacional
& 426 prematuros 500-999¢grs

®110 cierre quirlrgico

®426 terapia médica

Displasia Broncopulmonar 1.8 (1.1-3.0)
NOI% 2.2 (1.9-4.1)
Retraso severo DSM 1.98 (2.2-3.3)

Kabra et al. J Pediatric 2007




Neurosensory impairment after surgical closure
of patent ductus arteriosus in ELBW infants:
results from the TIPP

Kabra et al. J Pediatric 2007




PDA and its treatment as risk factors for neonatal
and neurodevelopmental morbidity

8 446 < 28 semanas
® University of California 1994-2005

8 18-22 meses Bayley I

Indometacina
Eco (-)——Clinica

Indometacina \

Eco (+)<

Profilactica
3 dosis \ /
Eco (+) Indometacina

3 dosis Cirugia

Chorne et al Pediatrics 2007




PDA and its treatment as risk factors for neonatal
and neurodevelopmental morbidity

0.9 (0.4-2.1) 1.2 (0.7-2.16)

| 0.8(0.3-2.0) 1.9 (1.02-3.6)

Chorne et al Pediatrics 2007




Resumen

¢ El uso de indometacina tiene efecto corto
plazo efectivos

¢ La indometacina profilactica no ha
demostrado beneficio a largo plazo en
neurodesarrollo ni DBP

¢ La cirugia ductal aumenta el riesgo de
retraso de desarrollo neuroldgico y desarrollo
de DBP




Ecografla cerebral y predlcc:lon

® Grado 1: Hemorragia de matriz germinal

® Grado 2: Hemorragia ventricular
$ Grado 3: Hemorragia con dilatacion de ventriculos

8 Grado 4: Hemorragia intraparenquimatosa

Papile L et al J Peds 1978




Neurodevelopmental and Functional Outcomes of
ELBW In the NICHHD Neonatal Research Network

8 1151 prematuros de 401 - 1000
8 Unidades del NIH

4 Neurodesarrollo 18-22 meses

MDI <70 PDI <70

Vohr et al. Pediatrics 2000




Neurodevelopment and Predictors of Outcomes of
Children With BW of Less Than 1000 g

8 221 RN 1992-1995

8 20 meses EC Test Bayley

Eco Alteraciones Discapacidad
Cerebral MDIS70 Motoras Severa
(%) OR (%) OR (%) OR
8.5 (3.5-21)
G Ill- 1V 53 | 1.6 (0.6-3.6) 50 69 | 3.0(1.3-7.3)
LPV 63 | 2.9(.99-8.8) 50 4.4 (1.5-13) 75 4.2 (1.2-14)

Hack M, et al. Arch Pediatr Adolesc Med. 2000




Adverse Neurodevelopmental Outcomes Among
ELBWI with a Normal Head Ultrasound

® 1473 RN <1000

MDI<70 25.3%

§ 1995-1999 NIH (14)
Paralisis Cerebral 9.4%

8 Eco cerebral normal
(temprana/tardia) PC / MDI<70 29.2%

% 18-22 meses Test Bayley

Laptook et al, Pediatrics 2005




Clinical Data Predicts Neurodevelopmental Outcome
Better than Head Ultrasound in ELBW Infants

()
i

$ 2103 RN<1000g

0.75

$ NIH 1998-2001

Sensitivity
0.50

& Eco cerebral /Variables clinica

Early clinical

® Temprana: antes 28 dias

————~- Allclinical

0.25

® Tardia: 36 semanas de EC

— —— Early clinical / HUS 28
—_—————— All clinical / HUS 36

0.00

Reference

¢ Neurodesarrollo

) )
0.00 0.25 0.50 0.75 1.00
1-Specificity

Broitman et al. J Pediatrics en prensa




Clinical Data Predicts Neurodevelopmental Outcome
Better than Head Ultrasound in ELBW Infants

Broitman et al. J Pediatrics en prensa




Resumen

® La ecografia es un factor de riesgo importante

® La ecografia no es un buen predictor de dafio

neuroldgico

® Ecografia normal no significa desarrollo normal

® Ecografia severamente alterac
terapia

a no contraindica




Mensaje a casa

®No podemos solucionar los
problemas actuales con la misma
forma de pensar con que los
creamos

Albert Einstein




