CPAP:
Evidencia Actual

Dr. Jorge Fabres
Profesor Asistente de Pediatria
Departamento de Pediatria
P. Universidad Catolica de Chile
jfabres@med.puc.cl






™ > I>» I

>

SUSCEPTIBILIDAD DEL PULMON
DEL R. NACIDO A LA INJURIA

Poca distensibilidad alveolar y mucha de las vias
aereas.

Sistemas de defensa antioxidantes inmaduros.
Macrofagos y leucocitos inmaduros.
Mecanismos de barrido de la via aérea alterados.

Sistemas antiproteoliticos y antielastoliticos
pobremente desarrollados.

Aumento de la permeabilidad de la membrana alvéc
capilar.



DANO PULMONAR ASOCIADO
AL VENTILADOR.

Posibles mecanismos
A Volumenes mas que presiones.

A Presion transalveolar y reapertura de los
alvéolos.

A Colapso y reapertura repetida de los alveolos.

A Muy baja presion positiva al final de la
espiracion.

A Dano oxidativo.



CPAP Definicion:

A CPAP, Presion Positiva Continua de la Via
Aerea, es un mecanismo gue mantiene una
presion positiva en la via aérea del recien nac
durante todo el ciclo respiratorio mientras el
NINO esta con respiracion espontanea.
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Beneficios del CPAP

Estabiliza la via aérea y pared torac
Mejora CRF.

Mejora relacion V/Q.

Previene el colapso alveolar.
Reduce intubacion.



CPAP de Gregory

A Gregory et al, 1971: CPAP demostré mejorar
Intercambio gaseoso y resultados en prematu
con Enfermedad de Membrana Hialina.




CPAP de Gregory
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ITHE IDIOPATHIC RESPIRATORY-DISTRESS SYNDROME

WITH CONTINUOUS POSITIVE AIRWAY PRESSURE*

GEORGE A, GREGORY, M.D., Joseen A, Krrrerman, MDD, Roneric: H, Prises, M.D.,
WiLtiam H. TooLtey, M.D.. axp Wieiam K, Hayiros, M.D,

Abstract We applied 2 continuous positive airway
pressure to 20 infants (birth weight 030 to 3800 g)
severely ill with the idiopathic respiratory-distress

syndrome. They breathed spontaneously. Pressure,
up to 12 mm of mercury, was delivered through an
endotracheal tube (0 18 infants and via a pressure
chamber around the infant's head to iwo. Arterial

oxygen tension rose in all, permitting us to lower

the inspired oxygen an average of 37.5 per cent
within 12 hours. Minute ventlation decreased
with increased continuous positive airway pres-
sure, but this had little effect on arterial carbon
dioxide tension, pH, arterial blood pressure and
lung compliance. Sixteen infants survived, in-
cluding seven of 10 weighing less than 1500 g at
oirth.




1 mmHg = 1,36 cm}O
CPAP (mm Hg)

Gregory GA et al N Engl J Med 1971
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Fig. . Comparison 0l. CDP vs standard care

01.01 Failure (death or use of additional ventilatory assistance)

Reviews Continuous distending pressure for respiratory distress syndrome in preterm infants
Comparisor: 01 COP vs standard care

Outcomne: 01 Failure (death or use of additional ventilatory assistance)

Study CDP Control Relative Risk (Fixed) Relative Risk (Fixed)
n/N n/MN 95% Cl 25% Cl

Belerky 976 15122 25/29 i 079057, 1.09 ]

Durbin 1976 8/12 6/12 . 133 [ 0,67, 267 ]
Fanaroff 1973 515 : 039018 082]
Rhodes 1973 722 . 047 [0.23,052]
Samuels 1996 |3/26 —H ! 076048 1.23]

Total (95% CI) 97 0.70 [ 0.55, 0.88 ]
Total events: 48 (CDF), 73 (Control)

Test for heterogeneity chi-square=7.8| df=4 p=0.10 > =48.8%
Test for overall effect z=308  p=0.002

ar o0z o0s 11 5

Fawours CDP Favours Control

Ho JJ, Subramaniam P, HendeiSorart DJ, Davis PG. Continuous distending pressure for respiratory distress syndrome in preterm
infants.The Cochrane Database of SystemZORdsmves2. Art. No.: CD002271. DOI: 10.1002/14651858.CD002271.




Fig. 7. Comparison 0l. CDP vs standard care

01.07 Any pneumothorax

Review: Continuous distending pressure for respiratory distress syndrome in pretermn infants
Comparison: 0 CDP vs standard care

Outcome: 07 Any pneumathorax

Study CDP Control Relative Risk (Fixed)
/N n/N 95% Cl

Relative Risk (Fixed)
95% Cl

Belenky 1976 4/79 — B

B
g

Durbin 1976 0/12

Fanaroff 1973 214

Rhodes 1973
Samuels 1996
Total (95% Cl)
Total events: 20 (CDP), 8 (Cortrol)

Test for heterogeneity chi-square=1.80 df=4 p=0.77 I* =0.0%
Test for overall eftect z=255  p=00I

264[091,764]
500027, 9434 ]
093[0.5,576 ]

259 [ 029, 2288 ]
500 [ 03,3991 ]

263[ 125,554 ]

or o2 0% |

Favours COP Faveurs Central

Ho JJ, Subramaniam P, HendeiSorart DJ, Davis PG. Continuous distending pressure for respiratory distress syndrome in preterm
infants.The Cochrane Database of SystemZORdsmves2. Art. No.: CD002271. DOI: 10.1002/14651858.CD002271.




Fig. 1. Comparison 01. Early vs late CDP
01.01 Use of IPPV

Review: Early versus delayed inftiation of continuous distending pressure for respiratory distress syndrome in preterm infants

Comparison: 01 Early vs late CDP USO de VM

Outcome: O Use of IPPV

Study Early CDP Delayed CDP Relative Risk (Fixed) Weight Relative Risk {Fixed)
n/N i 95% I (%) 95% CI
01 CPAP
Allen 1977 4/12 T2 .- 25.4 D57 [ 022, 145]
Hegyi 1981 0413 5/25 — = 14.0 0.17 [ 0401, 284 ]
Krouskop 1975 3410 301 —— 10.4 110 [ D28, 4.25 ]
Rowe 1978 &7 5/19 - 17.1 134 [ 0.50, 361 ]
Subtotal (95% CI) 52 67 - 66.8 077 [ 043, 1.38 ]

Total events: | 3 {Early CDP), 20 (Delayed CDF)
Test for heterogeneity chi-square=2.99 4f=3 p=0.39 12 =0.0%
Test for overall effect z=0.89 p=04

02 CHNP
Gerard 1975 (W 412 — = 5.7 012 [ 001, 201 ]
Mackrin 1975 /10 513 — 7.5 012 [00l, 1.87 ]
Subtotal (95% CI) 21 25 ——— 332 012 [ 002, 0.85 ]

Total everts: O (Early CDP), 9 (Delayed CDP)
Test for heterogeneity chi-square=0.00 df=1 =028 |* =0.0%
Test for overall effect z=2.12  p=0.02

Total (95% Cl) 73 9] * 1000 0557032,0%]

TS50 ToF NETSrogencty Chi-squars— 71T dr—=>2 p—=ULIT T —=27.77%

Test for overall effect z=2.11 p=0.04

0.coloor ol | G 100 1000

Fawvours early Favcurs delayed

Ho JJ, Henderse@mart DJ, Davis PG. Early versus delayed initiation of continuous distending pressure for respirasgngcistegs

preterm infantsThe Cochrane Database of SystemlORdsmves2. Art. No.: CD002975. DOI: 10.1002/14651858.CD002975.




Analysis 1.5. Comparison | Early vs late CDP, Outcome 5 Duration of oxygen in survivors (days).
Review: Early versus delayed initiation of continuous distending pressure for respiratory distress syndrome in preterm infants
Comparison: | Early vs late CDP

Outcome: 5 Duration of oxygen in survivors (days)

Study or subgroup Earty CDP Late CDP Mean Difference Weight Mean Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl [V,Fixed,95% ClI

Allen 1977 12 9.4 (1.3) 8 L1 (2) —.— 100.0 % -1.70[-3.27,-0.13 ]

Total (95% CI) 12 8 —— 100.0 % -1.70 [ -3.27,-0.13 ]

Heterogeneity: not applicable
Test for overall effect: Z =2.12 (P = 0.034)

4 2 0 2 4

Favours early Favours delayed

Ho JJ, Henderse@mart DJ, Davis PG. Early versus delayed initiation of continuous distending pressure for respirasgnghsteess
in preterm infantd’he Cochrane Database of Systema@®Rdsmyes2. Art. No.: CD002975. DOI: 10.1002/14651858.CD002975.



Analysis 1.10. Comparison | Early vs late CDP, Outcome 10 Bronchopulmonary dysplasia.

Review: Early versus delayed initiation of continuous distending pressure for respiratory distress syndrome in preterm infants

Comparison: | Early vs late CDP

Outcome: 10 Bronchopulmonary dysplasia

Study or subgroup Early CDP Late CDP Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl
Rowe 1978 117 1/19 : 100.0 % .12 [0.08, 16.52 ]
Total (95% CI) 17 19 100.0 % 1.12 [ 0.08, 16.52 |

Total events: | (Early CDP), | (Late CDP)

Heterogeneity: not applicable
Test for overall effect: Z = 0.08 (P = 0.54)

0.01 0.1 1.0 100 100.0

Favours early Favours delayed

Ho JJ, Henderse@mart DJ, Davis PG. Early versus delayed initiation of continuous distending pressure for respirasgnghsteess
in preterm infantd’he Cochrane Database of Systema@®Rdsmyes2. Art. No.: CD002975. DOI: 10.1002/14651858.CD002975.




Resultados Clinicos de RN 50500 g 1991993
Boston Hospitals vs Columbia Hospital

1 Boston
Bl Columbia

BPD CPAP Mech.  Surf. Indo. Sedation
vent.

Jobe A. Curr Opin Pediatr 2001; 13: 124-129



Ventilacion mecanica vs. no
Intubacion en RN muy bajo peso

1992 1993 1994 p

N=665 nNn=664 nN=6/2
Intubados (%) /8 /8 66 <0.05
O, a los 28d (%) 21 20 17 <0.05
Muerte 6 Qalos 28d (%) 32 29 27 NS
Muerte 6 Qen < 1.0 kg (%) 62 54 52 <0.05
Muerte 6 Qen 11.5 kg (%) 14 12 9 <0.05
CPAP (%) 4 5 6 NS
Poets and Sens. Pediatrics 98:24, 1996



CPAP precoz en RN extremo bajo peso

Intubacion

CPAP  Rutinaria o

N=67 N=56
Intub. Sala partos (%) 40 84 <0.01
Intubados (%) 65 93 <0.01
Mortalidad (%) 22 27 NS
O,alas 36 sem. (%) 12 32 <0.05
HIV > 2 (%) 16 38 <0.01

Lindner et al. Pediatrics 103:961, 1999



CPAP en RN 11.5 Kg.

CPAP Control p value

n=59 n=57
Intubados (%) 14 65 <0.001
Surfactante (%) 12 40 <0.001
Ventilacion (d) 2 6 <0.05
Oxigeno suplem. (d) 2 4 <0.01
O, a los 28 d (%) 0 11 <0.05
O, a los 28 d 6 muerte (%) 3 16 <0.05
O, a las 36 s 6 muerte (%) 3 11 0.25

de Klerk and de Klerk. J Paedr Child Health 37:161:2001



Evolucion respiratoria postnatal

neocosur
Antecedente 2001 2002 2003 2004 2005 2006 2007 Global
n= 956 N=908 | n=1009 | n=1091 | n=1143| n=1186 n=956 7.240
SDR 74% 69,2% 71,4% 75,1% 75% 78,2% 73,9 74%
Ventilacion
0) 0) [0) (0) 0 () 0) [0)
Mecanica 69% 68% 69% 69% 67% 66% 63% 67%
CPAP 27% 35% 49% 50% 56% 61% 61% 49%
v Alta_ 3% 6% 6% 8% 7% 9% 7% 7%
Frecuencia

Informe BD 2008
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Uso comparativo de
Surfactante- VM - CPAP
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%VM =% SURFACTANTE 1-2 -+ % CPAP

Informe BD 2008



Evolucion respiratoria postnatal

v

neocosur

Antecedente 2001 2002 2003 2004 2005 2006 2007 Global
n=956 | n=908 | n=1009 | n=1091 | n=1143| n=1186| n=956 7.240
DBP 257% | 233% | 272% | 264% | 284% | 308% | 27.7% | 27.2%

02 36 sem EC
228% | 202% | 197% | 189% | 185% | 197% | 158% | 19.3%
ES{EIUICES 9.5% 7.9% 6.6% 5.6% 6.5% 5.7% 3.8% 6,4%

postnatal

0, domiciliario 8% 6% 6% 6.7% 5.4% 7.2% 7.1% 6.6%

Informe BD 2008







Estrategias de uso de CPAP en RNMBI

A NCPAP después de la extubacion en
ninos recuperandose de SDR.

A Uso temprano como alternativa a la
ventilacion mecanica, intubacion y uso (
surfactante.

A Uso precoz con surfactante profilactico.



NCPAP despues de la extubacion
en ninos recuperandose de SDR.



N -CPAP vs Hood después de extubacion en
prematuros

Analysis 1.1. Comparison | Nasal CPAP vs Headbox, Outcome | Failure.

Review: MNasal continuous positive airway pressure immediately after extubation for preventing morbidity in preterm infants
Comparison: | Nasal CPAP vs Headbox

oweme e A PNEas, acli dosi,s respirator.i

Study or subgroup NCPAP Headbox Risk Ratic Weight Risk Ratio
n/N n/N M-H,Fixed 95% Cl M-H Fixed,95% Cl

Annibale 1994 15/40 [ 7142 - 10.4 % 0937054, 1.59]
Chan 1993 19/60 22/60 13.8 % 0.86 [ 052, 1.42]
Davis 1998 |6/47 27/45 17.3 % 0.57 [0.36,0.590 ]
Dimitriou 2000 I5/75 25/75 15.6 % 0.60 [0.34, 1.04 ]
Engelke 1982 0/9 6/9 ] 4.1 % 008 [0.00, 1.19]
Higgins 1991 729 23/29 4.4 % 0.30[0.16,0.60]
Peake 2005 l6/49 24/48 r 152 % 0.65 [ 040, 1.07 ]
So 1995 4/25 13/25 8.1 % 031 [0.12,081 ]

Tapia 1995 7129 2130 1.2% 362082 1601 ]

Total (95% CI) 363 363 * 100.0 % 0.62 [ 0.51,0.76 ]

Heterogeneity: Chiz = 17.93, df = 8 (P = 0.02); I* =55%
Test for overall effect: Z = 4.58 (P < 0.00001)

02 05 I 2 5
Favours NCPAP Favours Headbox

The Cochrane Library, Davis PG, Henderson-Smart DJ 2003




N-CPAP vs Hood después de
extubacion en prematuros

Analysis 01.03. Comparison 01 Nasal CPAP vs Headbox, Outcome 03 Oxygen use at 28 days

Review: Nasal continuous positive airways pressure immediately after extubation for preventing morbidity in preterm infants
Comparison: - 01 Nasal CPAP vs Headbox
Outcome: 03 Oxygen use at 28 days

Study NCPAP Headbox Relative Risk (Fixed) Relative Risk (Fixed)
n/N n/N 95% Cl 95% Cl

Annibale 1994 15/40 2042 —- . 0.79[047,131]
Davis 1998 3147 23/45 il . 1291091, 1.83]
Higgins 1991 11729 2230 . 052[031,086]

So 1995 3725 5/25 55 0.60[0.16,225]

Dimitriou 2000 3275 2275 240 1.4510.94,225]

Total (95% CI) 216 217 + 100.0 % 1.00 [ 0.81, 1.24 ]
lotal events: 72 (NCFAFP), 92 (Headbox)
Test for heterogeneity chi-square=12.57 df=4 p=001 > =68.2%
Test for overall effect z=0.02  p=1

0102 05 1 2 5 10
Favours NCPAP Favours Headbox

The Cochrane Library, Davis PG, Henderson-Smart DJ 2003




Uso de nCPAP temprano como
alternativa a la ventilacion
mecanica, intubacion y uso de
surfactante.



CPAP temprano para prevenir
ventilacion

A Estudios observacionales han sugerido gque e
RN muy bajo peso el uso de nCPAP desde la

sala de partos es posible y podria reducir la
necesidad de intubacion y la incidencia de DB

sin aumentar la morbilidad.

A Metanalisis de primeros estudios no mostro
beneficios.



Fig. . Comparison 01. Prophylactic CPAP vs control
01.01 Use of IPPY

Review:  Prophylactic nasal continuous posttive airways pressure for preventing morbidity and mortality in very preterm infants
Cornparison: 0l Prophylactic CPAP vs control Uso VM
Outcome: O Use of PPV

Study CPAP Control Relative Risk (Ficed) Relative Risk {Fixed)
/N /N 95% Cl

Han 167 17143 |2/33 - . |28 071,234]

Sandri 2004 141115 141115 t . 1007 0.50,200]
-

Total (95% CI) |58 |54
Total events 31 (CPAP), 26 (Cortrol)
Test for heterogenetty chi-square=0.29 df=[ p=0.59 | =0.0%

L13[072 179]

Test for overall effect =054 p=06

Groz os 1 2 5 10

Favors CPAP Favors contral

Subramaniam P, Hendersamart DJ, Davis PG. Prophylactic nasal continuous positive airways pressure for preventing dhodititigyaim very preterm infants.
The Cochrane Database of System&i@Rdsmves3. Art. No.: CD001243.pub2. DOI: 10.1002/14651858.CD001243.pub?2.




Fig. 3. Comparison 01. Prophylactic CPAP vs control

01.03 Chronic lung disease at 36 weeks

Review.  Prophylactic nasal continuous positive airways pressure for preventing morbidity and mortality in very preterm infants

Comparison: 01 Prophylactic CPAP vs cortrol DBP a las 36 sem
Qutcome: 03 Chronic lung disease at 36 weeks

Study CPAP Relative Risk (Fixed) Relative: Risk (Fixed)
n/N 95% Cl 954 Cl

Sandr 2004 U115 H L0008 2175]

Total (35% CI) |15 e — 200018 21.75]
Total events: 2 (CPAP), | (Contral)

Test for heterogeneity: not applicable
Test for overall effect =057 p=06

0roz os 12 5 10

Favours CPAP Favours contral

Subramaniam P, Hendersamart DJ, Davis PG. Prophylactic nasal continuous positive airways pressure for preventing dhodititigyaim very preterm infants.
The Cochrane Database of System&i@Rdsmves3. Art. No.: CD001243.pub2. DOI: 10.1002/14651858.CD001243.pub?2.




Fig. 5. Comparison 0l. Prophylactic CPAP vs control

01.05 Neonatal death

Review:  Prophylactic nasal continuous positive airways pressure for preventing morbidity and mortality in very preterm infants
Comparison: 0l Prophylactic CPAP vs control

Outcome: 05 Meonatal death Muerte Neonatal

Study CPAP Control Relative Risk (Fixed) Relative Risk (Fixed)
n/N n/N 25% Cl 95% Cl

Han 1987 4143 /39 363042 31.08 ]

Sandri 2004 4115 5115 ms 0.80 [ 0.22, 250 ]

Total (95% CI) 58 |54 .29 [ 045, 3.67 ]
Total everts: 8 (CPAF), 6 (Cortrol)

Test for heterogeneity chi-square=1.42 df=1 p=0.23 |* =29.5%
Test for overall eftect z=048  p=06

0roz 05 12 5 10

Favors CPAP Favors control

Subramaniam P, Hendersemart DJ, Davis PG. Prophylactic nasal continuous positive airways pressure for preventing dnorditditipyeim very preterm infants.
The Cochrane Database of Systemati©@Rdsmves3. Art. No.: CD001243.pub2. DOI: 10.1002/14651858.CD001243.pub2.




Estudio COIN

(COntinuous PositiveAirway Pressure diN tubation at Birth)

A Estudiorandomizadpararespondepreguntalesien
RNMBP elusode CPAP nasal pronti@spuédenacer
reduce la incidence imeierteo DBP comparadaon
Intubaciory ventilacion

A EstudiomulticéntricanternacionalAustralia, Nueva
ZelandiaEEUU, Canada,Buropa

A 610 RNMBP entre 25 a 8manasespirando
espontaneamendos Sminutosde habemacidgpero
connecesidadeapoyarespiratorialebidoa un mayor
esfuerzaespiratoripguejidoo cianosis



