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INTRODUCCION

« La ventilacion mecanica invasiva
es relacionada con mayor
morbimortalidad y mayor

incidencia de DBP.
o Con las consecuencias a largo plazo.

« VM no invasiva es cada vez mas
utilizado en neonatologia.

Permall et al. talian Journal of Pediatrics (2019) 45:105
Neonatology 2013;104:203-209



RISK OF NEURODEVELOPMENTAL IMPAIRMENT
AND DURATION RESPIRATORY SUPPORT
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CAMBIOS EN EL SOPORTE RESPIRATORIO DE PREMATUROS EN
USA 2008-2028

Figure 1. First Reported Respiratory Support Modality in Infants Receiving Positive-Pressure Ventilation
in the Pediatrix Clinical Data Warehouse From 2008-2018
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Cambios en el tipo de soporte respiratorio de
Prematuros USA 2008-2018
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Eliminating Risk of Intubation in Very Preterm Infants with
Noninvasive Cardiorespiratory Support in the Delivery Room
and Neonatal Intensive Care Unit

PORCENTAJE DE INTUBACION DE PREMATUROS
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MECANISMO DE ACCION DE CANULAS NASALES DE ALTO FLUJO

« Reduce el espacio muerto
nasofaringeo

« Reduce la resistencia inspiratoria y
disminuye el trabajo respiratorio

la compliance pulmonar y reduce el
trabajo respiratorio

} - Gas humidificado y calentado mejora

- Favorece el reclutamiento pulmonar

L

i MNeoreviews 2013:14:a227
7 Q mne o Paediatrics and Child Health 24-1, 2013




USO DE CNAF EN
PREMATUROS

" 1. Apneas del Prematuro

e 2. Como apoyo primario en el SDR del
@ Pretérmino

I=:] 3. Post extubacion (mejor es el CPAP)

/4. Weaning del CPAP

e, D-Apoyo de O2 durante la intubacion
traqueal

Necnatology 2012;102:300-308
J Perinatol. 2015 Apr,35(4):263-7. doi: 10.1038/p.2014.206. Epub 2014 Nov 27.




Nasal high flow therapy for primary respiratory support in preterm

infants (Review)

» 13 estudios (2540 RN)

* Todos estos estudios incluyeron pocos RN menores de 28 semanas.

+ La CNAF aumenta el fracaso del tratamiento dentro de las 72 horas
posteriores al ingreso al ensayo (RR 1,70, IC95 %: 1,41 a 2,06, numero
necesario a tratar por un resultado perjudicial adicional (NNTH) 11.

« Sin diferencias en outcome muere o DBP.

* Menor riesgo de trauma nasal.

Cochrane Database of Systematic Reviews 2023, lssue 5. Art, No.: CDO0G405,




Changes in the patterns of respiratory
support and incidence of bronchopulmonary
dysplasia; a single center experience

Table 6 Bronchopulmonary dysplasia (BPD) incidence rate and
its severity grades based on receiving HHHFNC for at least one
day

Infants did not Infants P
receive HHHFNC received value
(n=75) HHHFNC

(n=241)

BPD incidence rate 29 (39%) 126 (52%) 0.03

X

i o e k Algarni et al. BMC Pediatrics (2023) 23:357




Nasal High-Flow Therapy during Neonatal ’}ﬁ
Endotracheal Intubation

« Los RN tenian una mediana de edad posmenstrual de 27,9 sem y una mediana de peso 920 g
en el momento de la intubacion.

High-Flow Group Standard-Care Group Adjusted Risk Difference
Outcome (N=124) (N=127) (95% Cl)*
Primary outcome and component analyses MNNT: 6 (IC 95% 4- 17)
Primary outcome: successful intubation on first attempt without 62 (50.0) 40 (31.5) 176 (6.0 te 29.2)1
physiclogical instability — no. (%)
Successful intubation on first attempt — no. (%)% 85 (68.5) 69 (54.3) 15.8 (4.3 to 27.3)F

Figure 51: Nasal high-flow intervention

“ ORIGINAL ARTICLE |

Nasal High-Flow Therapy during Neonatal
Endotracheal Intubation

Kate A. Hodgson, M.B., B.S., Louise 5. Owen, M.D.,
C. Omar F. Kamlin, D.Med 5ci,, Calum T. Roberts, Ph.D.,
Sophie E. Newman, M.B., B.5., Kate L. Francis, M.Biostat.,
Susan M. Denath, M.A,, Peter G. Davis, M.D.,, and Brett |. Manley, Ph.D,

N Engl ) Med 2022;386:1627-37.
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C P AP
Continuous ositive Airway Pressure

A un paciente que respire espontaneamente, se aplica una presion positiva

durante todo el ciclo respiratorio

CPAP conocido por su uso en la Columbia University desde 1973

Aumenta presiéon trans pulmonar y la capacidad funcional residual(CFR)

Previene el colapso alveolar y mejora la compliance
Conserva surfactante

Estabiliza la pared toracica

Aumenta el diametro de la via aérea

Estabiliza el diafragma

Clin Perinatol 46 (2019) 453-516
Permall et al. Italian Journal of Pediatrics (2019) 45:105
Respiratory cara, 2009 Vol 54 N* 9

Pediatr Pulmonol. 2012 September ; 47(9): 837847




HISTORY OF PEDIATRIC ANESTHESIA TIMELINE

The development of continuous positive airway pressure:
an interview with Dr. George Gregory
Christine L. Mai'?*, Myron Yaster® & Paul Firth'

1 Department of Anesthesia, Critical Care Medicine & Pain Medicine, Massachusetts General Hospital, Boston, MA, USA
2 Department of Anesthesiclogy and Critical Care Medicine, Johns Hopkins Medical Institutions, Baltimore, MD, USA
3 Department of Anesthesia, Massachusetts Eye and Ear Infirmary, Boston, MA, USA

The New England
Journal of Medicine

Copyright, 1971, by the Massachusetts Medical Society

Volume 284 JUNE 17, 1971 Number 24

TREATMENT OF THE IDIOPATHIC RESPIRATORY-DISTRESS SYNDROME
WITH CONTINUOUS POSITIVE AIRWAY PRESSURE*

Greorce A, Grecory, M.D, Josern A, KitTerMmax, M.D., Roperic H. Prises, M.D.,
Wittiam H. Toorey, M.D., axo Wittiam K. Hamnrow, M D,
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Figure 3 (a) Photograph of infant with hyaline membrane disease in-
ubated and treated with CPAP. The endotracheal tube is connected
0 a Jackson-Reese system, the same device commonly used to
srovide anesthesia for infants and children in the 1960s. Photo cour-
esy of Dr. George Gregory. (b) Patient, E.B., the first infant to be
reated with CPAF without an endotracheal tube. Photo courtesy of
r. George Gregory.

Figure 2. System for Applying Continuous Positive Airway
Pressure without an Endotracheal Tube.

A represents gas inflow, B plastic chamber, C hinged lid

with latch, D lid latch, E oxygen-sampling port, F neck iris

from negative-pressure ventilator, G screw clamp, H gas

exhaust, | tubing leading to anesthesia bag for intermit-

tent assisted ventilation, J plastic tubing (1-cm internal

diameter) leading to underwater safety valve, and K ane-
roid pressure manometer.
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EFECTOS FISIOLOGICOS DEL CPAP

Estabiliza la pared toracica,

Promueve la produccion de surfactante
Disminuye el trabajo respiratorio

Mejora la compliance, disminuye la resistencia

Disminuye la asincronia toracoabdominal

Clin Perinatol 48 (2021) 711-724

Eur J Pediatr (2010) 169:777-782



USO DE CPAP EN PREMATURDS C

« Para SDR (como apoyo primario).
« Para Apneas.

o Postextubacion.

« Edema pulmonar.

« Estabilizacion en sala de parto

Clin Perinatol 48 (2021) 711-724
[ ¥ Y= Eur J Pediatr (2010) 169:777-782




Y también en los mayorcitos




USO DE CPAP

e Requiere de 3 componentes
o Flujo

o Interfaz

o Sistema de presion positiva

b ccl NN Indian Pediatrics 2004:41:1008-1017



[NTERFACES PARA CPAP

Canulas nasofaringeas
e Canula binasal corta
e Mascara nasal

Mascara nasal Binasal corta

Canulas nasofaringeas largas Sylmag Clin Pesinatol 48 £2001) 71174
MNeonatology 2013;104:203-209

QEm® O




CANULA BINASAL CORTA RAM CANNULA Z

Tienen menor resistencia

Argyle
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Journal of Pennatology (2015), 14



Generador de Presion

Fisher & Pakel




CPAP DE BENVENISTE (FLUJO VARIABLE)

La mayor ventaja del CPAP de flujo variable es la reduccion del trabajo respiratorio de
un neonato. Tipicamente, con el fin de exhalar mientras esta en un CPAP de flujo
continuo, un neonato debe exhalar contra un flujo de aire que ingresa. El “"salto
fluidico” de los dispositivos de flujo variable asiste la espiracion del neonato. Otros
estudios han demostrado que el trabajo respiratorio era significativamente menor con
el CPAP nasal de flujo variable. Adicionalmente, los dispositivos de flujo variable
parecian ser capaces de mantener un nivel de presion mas uniforme comparado con
el CPAP de flujo continuo. (5)

Presion (em H,O)

Tiampo

Presién [erm H,0)

o (e

Tiempo

llustracion 2 Flujo variable (superior) vs Flujo continuo (inferior) (tomada Ref (5) )



CPAP de Benveniste 2000-2003
Hosp.G Fricke

UTILIDAD DEL CPAP DE BENVENISTE (CPAP-B) EN
ENFERMEDAD DE MEMBRANA HIALINA =

A.SALVADO 6.PRAMOLFO B., ANUKEZ C., MESCOBAR M., L.SANCHEZ 6., T.STANDEN, e
S. de Neonatologia HOSPITAL DR. 6.FRICKE, VINA DEL MAR,CHILE. B =

INTRODUCCION

El uso de CPAP nasal en las UCIs neonatales ha adquiride importancia creciente en los dltimos affos, especialmente en Europa. Los CPAP de flujo variable han side
evaluados favorablemente en la literatura en el uso en SDR idiopdtico ,ya sea en el destete de ventilacién mecénica convencional o utilizado como herramienta
primaria en el manejo de prematuros con esta patologia. Conocida es la utilidad del CPAP en mejorar el reclutamiento alveolar,

mejorar la compliance pulmonar y disminuyendo el trabajo respiratorio. Estabiliza la pared torécica y reduce la incidencia de apneas y pareclera tamblén ayudar en B
la preservacién del surfactante .

OBJETIVOS W

Evaluar la utilidad del CPAP de Benveniste, (CPAP-B) un tipo de CPAP de flujo variable, en el manejo del sindrome de dificultad respiratoria idiopético(SDRI) del hay
prematuro de < 1500 grs., comparando los resultados obtenidos este afio con los registros histéricos de nuestro servicio, Se compara perfodo Enero-Junlo 2003 con gl
igual perfodo en los ditimes 3 afies. ]




METODOS

Se utilizé CPAP-B (figuras) como herramienta primaria en el tratamiento del SDRI del prematuro o en ¢l destete temprano de ventilacién mecénica convencional,
asociado ol uso precoz de surfactante ; se establecieron datos comparatives de: estadia promedio, mortalidad, pese, uso de corticoides antenatales, tipo de
parto, utilizacién de surfactante, dias de CPAP-B, dias de ventilacién mecénica, incidencia de escapes aéreos, incidencia de hemorragia infracraneal, oxigeno a las
36 semanasy tasa de infeccién intrahospitalaria(IIH).

Se utilizé T de Student, T.de Wilcoxon y T. de Smirnov para el andlisis estadistico de los datoes.

RESULTADOS

Al comparar 2000 con 2003,se demostré una caida de los dias de estada(p=0.015), reduccién de los dias de ventilacién en més de 59 % (p<0,05), tendencia a
reduccién del requerimiento de oxigeno a las 36 semanas, reduccién de HIC y leucomalacia periventricular en 60% (p=0,0006),reduccién de tasa de ITH en 86,5 % y

desaparicién de los casos de fugas de aire.(Tabla) DATOS COMPARATIVOS DE
CUATRO PERIODOS-(Enero-Junio)
| 2000 w01 | 2002 1003
N nifos N R
Sobrevida(%) 7.2 W2 .2 B4.5
Estadia (dias) 51.5 “ 411 40
Peso(grs) 112 " 1226 1179
Goncosmmumints) 638 | M 79 724
Cesdreas(®) & 617 | 82 79 65.5
%onlosventlados | 896 | 4 SuM 61
Dasdewtlackenwcincs| 786 | 9.5 8.6 E¥)
%% surfactants 48.1 79.3 B4 97
% CPAP-B 1 | 3.8 638
Dias do CPAPE | 117 193 i 57
Ougmonk s 366 | 34 R us
oopeal w147 | 244 158 143
’ Wiy 297 | 30 166 12
sl i st 18,1 4 19 3
DISCUSION e S B N SR
Ieecckn nbosploliraf|  meeee 2 6 338

El uso de CPAP-B, una pieza metdlica liviana (Figura),que funciona como una vélvula sin partes méviles ,ha demostrado ser de extrema utilidad en Europa, en donde su

uso rutinario en muchos centros ha logrado también reducir los dias de ventilacién y muy probablemente la incidencia de displasia broncopulmonar,

Los excelentes resultados obtenidos por nuestro centro, han significado ademds un ahorro importante de recursos para nuestro hospital, estimado en alrededor de
$1 millén por cada nifio, solo considerando los menores de 1500 grs.

CONCLUSIONES

CPAP-B demostré ser una herramienta de extraordinaria »#itid-d4 == <t wmanelo abreviado del SDRI del premature, logrando una reduccién imporfante en la

eareilidad azociodo o ie prematucidad ¥ un anhereo significative sn insumes v dias cama.



CANULAS BINASALES CORTAS

COMPARISON: SHORT BINASAL PRONG VS. SINGLE PRONG (NASAL OR

NASOPHARYNGEAL) NCPAP
OUTCOME: EXTUBATION FAILURE ¢

Short Binasal
Prong Single Prong RR (Fixed) RR (Fixed)
Study N N 95% CI 95% Cl
Endotracheal intubation within 7 days post extubation
Davis 2001 (26) kR 9/41 19/486 i 0.53 [0.27, 1.04]
Roukema 1999 (27) 18/48 27/45 - 063 [0.40,0.97]
Pooled analysis (95% Cl) - 059 [0.41, 0.85]

Test for heterogeneity: ChiZ = 0.16, df = 1 (P = .69), /2 = 0%
Test for overall effect z = 2.80 (P = .005)

Respiratory failure within 7 days post extubation
Davis 2001 (61) 10/41 26/46 t

Test for overall effect z = 2.77 (P = .006)

0.43 [0.24, 0.78]
0.43 [0.24, 0.78]

I 1 I

0.102 05 1
Favors binasal prong

2 510
Favors single prong



Masks versus prongs as interfaces for nasal continuous positive

airway pressure in preterm infants (Review)

 Uso de mascara comparadas con canulas cortas reduce la falla de CPAP RR
0.72,1C 95 0.58 - 0.90.

* Uso de mascara reduce el riesgo de injuria nasal moderada a severa RR

0.55,1C95% 0.44 -0.71

Cochrane Database of Systematic Reviews 2022, Issue 11. Art. No.: CD015129.

QEmOO



Masks versus prongs as interfaces
for nasal continuous positive airway pressure in preterm infants

Bask ratio (RR) Rask cifference (BRI
and 95% confidence interval and 95% confidence interval
(CT) (CT)
Treatment failure or need for g 919 RR 0.72 RD 008
mechameal ventilation 95% CI1 058 to 0.90 95% CI—0.14t0—0.03
All cause mortality 7 814 RR 0.83 RD-0.02
5% CI 056100 1.22 05% CI —0.06 to 0.02
Prewmothorax 5 625 RR 093 RD—0.00
5% CI04510 1.93 G5% CI —0.0d 0 0.03
Mazal mpury 10 1058 RR 0.35 RD Q12
5% CI 04 w071 5% CI0.16t0 007
Bronchopulmonary dy=plasia 7 343 ER (.69 ED004
(BFLY 85% CI 046100 1.03 85% CI —0.08 to 0.00
Decreased risk of treatment failure and nasal mjury associated with mask CPAP
Prakazh F and coll=agnes. Mazks versus prongs as mierfaces for nasal confimions positive airway pressure in preterm mfants. Cochranes
Database Syt Rev 2022 Nov 14, 11(113:CD015129. doi: 101002 14651838 . CD0131 29




o] Nasal Pressure Injuries Due to Nasal Continuous Positive
Airway Pressure Treatment in Newborns

TABLE « I

Yot Setese

equency | ..t-w;.._.-'#..i..-u. I Ji
<28 wk 28-31 wk 32-36 wk =37 wk

Patients with stage 1 pressure injury, % 4(154% 48 (35.0%) 42(19.1%) 5(10.9%

<1000 g 1000-1489 g 1500-24%9 g =2500 g
= 214)

Severidad de la injuria nasal esta correlaciona de forma inversamente proporcional al peso de nacimiento
(r=-0.253; P < .001), y EG (r=-0.276; P < .001).

Tiempo entre aplicacién de CPAPnN y la produccion injuria nasal fue de 4.72 dias (SD, 4.78; rango, 0-30).

) S Q L TX...] J Wound Ostomy Continence Nurs. 2020;47(1):26-31.






CPAP DE BURBUJAS
! ?

Las oscilaciones de presion imitan la VAF y pueden
contribuir al intercambio de gases



CPAP de Burbujas debe ser iniciado en
Sala de Partos

Bubble CPAP
(Portable)




Beneficial Effects of Early CPAP
" The World According to Wung”

Initial lung inflation \_\\
Maintenance of FRC * Prevention of atelectotrauma
____,.,--"'" » Improved oxygenation. V/Q match

Release of surfactant

Avoidance of Positive Pressure Ventilation
- Prevenfion of baro/volutrauma
- Reduction in pulmonary inflammatory response

Avoidance of Endotracheal Intubation
- Improved muco-cihary clearance
- Enhanced humidification of inspired gas
- Elimination of instrumental dead space




NASAL PRONGS CPAP DELIVERY SYSTEM

/N
Distal
manometer tubings

hea!ed
humidifier

nasal
CPAFP
canula
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Bubble versus other continuous positive airway
pressure forms: a systematic review and meta-

analysis .-

Bubble CPAP  Regular CPAP

Risk Ratio

Original research

Risk Ratio Risk of Bias \

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEF
Agarwal 2016 5 34 11 14 6.9% 0.45 [0.18, 1.17] # S8e66
Bahman Bijari 2011 1 25 7 25 1N 0.14 [0.02, 1.08] * 77871866
Bhatti 2015 23 90 27 80 18.9% 0.76 [0.47, 1.21) ——gn SHGGe
Cupta 2009 12 71 19 69 12.6% 0.61[0.32, 1.17] —_— LI T BN T ]
Hosseini 2012 B 71 8 90 7.1% 1.27 [0.50, 3.21) - 788766
Jazexhiu 2014 20 100 20 100 15.4% 1.00 [0.57, 1.74] —_—— 87760
Manzmanyan 2016 7 66 3 59  3.9% 2.09 [0.56, 7.70] . * B80T 66
Rebeiro 2017 ] 33 3 32 7.4% 1.45 [0.58, 1.62) - 1171}
Tagare 2010 2 15 3 15 2.6% 0.67 [0.13, 3.44] + - TTRRES
Tagare 2013 10 57 21 57 12.2% 0.48 [0.25, 0.92] - Seeees
Yadav 2012 4 16 9 16 6.8% 0.44 [0.17, 1.15] * FrEEe
Yagui 2011 4 20 4 19  4.4% 0.95 [0.28, 3.27] 8877280
Total (95% CI) 598 596 100.0% 0.75 [0.57, 0.98] -

Total events 105 138

Heterogeneity: Tau’ = 0.05; Chi’ = 13.85, df = 11 (P = 0.24); I = 21% ¥ o 1 d

Test for overall effect: Z = 2.08 (P = 0.04)

\/AEY O

Favours Bubble CPAP Favours Regular CPAP

Arch Dis Child Fetal Neonatal Ed 2020;0:F1-F6.
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CPAP NASAL

Ventilacion nasal no invasiva o

nIPPV (Nasal intermittent positive
pressure ventilation )

Neonatology 2013,104:203-209
Davis et al, Seminars in Fetal & Neonatal Medicine 14 (2009) 14-20



o

CPAD = VENTILACION NASAL NO INVASIVA

e Ventilacion nasal no invasiva,

Nasal intermittent positive pressure
ventilation (N-IPPV)

Entrega una presidn positiva por
sobre el PEEP con una frecuencia
y TI.

Sincronizado (con la inspiracion)
m  Movimiento abdominal (capsula

de graseby)
m Flujo
m  NAVA

No sincronizado (entregado en

cualquier parte del ciclo)

- m
T T s

900090

9 Infinity CE

T -
Meonatology 2013;104:203-209
Arch Dis Child Fetal Neonatal Ed March 2013 Vol 98 No 2
Davis et al, Seminars in Fetal & Neonatal Medicine 14 (2009) 14-20




VENTILACION NASAL NO INVASIVA (

o Parametros: no hay consenso de cuales son los pardmetros adecuados.
Son recomendaciones de expertos
> PIM .
s 14-24
s lgual que los parametros previos de VM
s 2 a4 puntos mas que los parametros de VM previos.

o PEEP 4 a8?
o TIM0.3-0,5
o FR 10 a 60x

o Flujo 4 a 6 litros (maximo depende del ventilador 8 -10 litros)

Neonatology 2013;104:203-209
FOAO B3NN O Davis et al. Seminars in Fetal & Neonatal Medicine 14 (2009) 14-20



VAEQ NO INVASIVO

« Es un modo de ventilacion no invasivo, en el que se aplica una forma de onda
de presion oscilatoria a las vias respiratorias a través de una aplicacion faringea
o nasal con el objetivo de reclutar los alveéolos y ayudar a eliminar el CO2.

*« Se emplea solo en aproximadamente el 20 % de las UCIN europeas.

» Uso postextubacion, modo primario.

* Faltan mas estudios.

JER® QO Paediatr Respir Rev. 2022 Sep 26;51526-0542(22)00064-1.




[VIDENCUA CPAP




Inicio profilactico o muy temprano de la presion positiva continua en
las vias respiratorias (CPAP) para los neonatos prematuros

CPAP profilactico o muy temprana
* Reduccion en el fracaso del tratamiento RR 0,6 IC 95% 0,49 a 0,74.
« Sin diferencias en DBP, DBP o muerte, HIV, neumotorax y neurodesarrollo.

CPAP profilactica o muy temprana comparada con VM.

* Reduccion en la incidencia de DBP a las 36 sem RR 0,89 IC 95% 0,8 a 0,99
* Reduccion outcome muerte o DBP RR 0,89, IC 95% 0,81 a 0,97

* Reduccion en la necesidad de VM RR 0,49 IC 95% 0,45 a 0,54.

» Sin diferencias en neurodesarrollo.

CPAP profilactico versus muy temprano sin diferencias

Profilactico: 15 minutos.
Muy precoz: dentro de la primera hora. Cochrane Database of Systematic Reviews 2021, ssue 10, Art. No.: CDD01243,




Continuous positive airway pressure (CPAP) for respiratory distress in

preterm infants -
Fatientor population: respiratory distress in preterm infants CPAP versus O2 ﬂl.ljﬂ libre
Setting: neonatal unm in high- and low-income countries but 3 studies were conducted in the presurfactant em o0 canula nasal de bEjﬂ ﬂl..ljD

Intervention: CPAP
Comparison: delivery of oxygen by means such as a mask, low -flow nasal cannula or headbonx

Outcomes W of

partici-

pants

(stud-

ies)
Treatment failure RA 0.64 122 Reduccién 36% de falla
e (05010082) ¥ (snemy de tratamiento

suppart)
Use of assisted venti- | Study population RR 0.72 233
lation 40858 ¥ arcn Reduccion 28% del uso
492 per 1000 264 per 1000 5)
(266 10 4T2) dE UM
Study population RR 0.53 122
(034 to OLE3) i
25per1000 124 per 1000 (S RCTs) Reduccion 47% de la
bt mortalidad
Pneumothorax occur-  Study population RR 291 7o
ring after allocation (1380 613}
58 per 1000 150 per 1000 (48R
(648 10 296)
Bronchopulmonary  Study population L RR 1.04 209 2000
dysplasia [oxygende (035t0 113) Very low <z
pendency at 28 days] 56 per 1000 58 per 1000 . 2 mTﬁ . et
(19 to 174) Cochrone Dotabose of Systematic Reviews 2020, Issue 10, Art. No.: CDOO22TL




Translating evidence into practice:
Efficacy- CPAP works!

Treatment of RDS: CPAP vs. supplemental oxygen

CPAP Supplemental oxygen Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.1.1 Death or use of additional ventilatory assistance
Belenky 1976 15 22 25 25 26.3% 0.79 [0.57 , 1.09] =
Buckmaster 2007 15 79 28 79 34.1% 0.54[0.31, 0.92] -
Durbin 1976 8 12 6 12 7.3% 1.33[0.67 , 2.67] —t—
Mwatha 2020 b 25 12 23 15.2% 0.46 [0.21 , 1.02] —
Rhodes 1973 7 22 13 19 17.0% 0.47[0.23, 0.92] ——
Subtotal (95% CI) 160 162 100.0% 0.64 [0.50, 0.82] .
Total events: 51 84

Heterogeneity: Chi? = 7.94, df = 4 (P = 0.09); 1> = 50%
Test for overall effect: Z = 3.49 (P = 0.0005)

NNTB= 6 infants (95% CI 4 to 11 infants)




Global Recommendations

B. CARE FOR COMPLICATIONS

B.1 CPAP for Continuous positive airway pressure (CPAP) therapy is Updated Strong
respiratory distress recommended in preterm infants with clinical signs of
syndrome respiratory distress syndrome. (Strong recommendation,

moderate-certainty evidence)

B.2 CPAP immediately Continuous positive airway pressure (CPAP) therapy may be New Conditional
after birth considered immediately after birth for very preterm infants
(< 32 weeks' gestation), with or without respiratory distress.
(Conditional recommendation, low-certainty evidence)

B.3 CPAP pressure For preterm infants who need continuous positive airway New Conditional
source (bubble pressure (CPAP) therapy, bubble CPAP may be considered
CPAP) rather than other pressure sources (e.g. ventilator CPAP).

(Conditional recommendation, low-certainty evidence)




CPAP VERSUS VENTILACION NASAL NO INVASIVA SOPORTE PRIMARIO, POSTEXTUBACION
DISPLASIA BRONCOPULMONAR

NIPPV Reduccién 28% de DBP

Table 5
Meta-analysis of trials comparing NIPPV with CPAP for primary and postextubation support
NIPPV CPAP
Number of Trials BPD Total BPD Total Risk Ratio (95% CI)
Primary Respiratory Support
Ventilator-generated, nonsynchronized NIPPV 4 32 257 43 256 0.73 (0.48-1.11)
Ventilator-generated, synchronized NIPPV 4 g 145 24 144 0.37 (0.18-0.78)
Flow-driver-generated, nonsynchronized NIPPV 2 146 7 144 1.27 (0.48-3.32)
Flow-driver-generated, synchronized NIPPV 2

5 80 7 80 0.71 (0.24-2.13)
. (L85 (0 54

0.72 (0.56-0.93
Postextubation care

Ventilator-generated, nonsynchronized NIPPV 4 52 209 58 229 0.91 (0.66-1.27)
Ventilator-generated, synchronized NIPPV 4 30 133 45 128 0.63 (0.44-0.91)
Flow-driver-generated, nonsynchronized NIPPV 2 153 328 165 327 0.92 (0.79-1.08) -
Flow-driver-generated, synchronized NIPPV 0 — — — — —

Mixed methods 1 144 394 143 380 0.97 (0.81-1.17)

Total 1 379 1064 41 1064 0.91 (0.81-1.01)

Clin Perinatol 48 (2021) 725-744 \ //’_‘\_,-



" CPAP VERSUS VENTILACIGN NASAL NO INVASIVA SOPORTE PRIMARIO Y POSTEXTUBACION
MORTALIDAD

Sin diferencias en Mortalidad

ble 4
eta-analysis of trials comparing NIPPV with CPAP for primary and postextubation support
NIPPV CPAP

Number of Trials Deaths Total Deaths Total Risk Ratio (95% CI)
imary respiratory support
Ventilator-generated, nonsynchronized NIPPV 7 40 390 49 410 0.83 (0.57-1.20)
Ventilator-generated, synchronized NIPPV 4 2 145 3 144 0.76 (0.17-3.30)
Flow-driver-generated, nonsynchronized NIPPV 2 6 146 8 144 0.75 (0.28-1.99)
Flow-driver-generated, synchronized NIPPV 2 0 80 a0 0.20 {(0.01-4.08)
Mixed methods 2 4 148 147 0.78 (0.21-2.83)
Total 17 52 209 67 925 0.79 (0.57-1.09)
textubation care
Ventilator-generated, nonsynchronized NIPPV 5 17 238 27 261 0.61 (0.35-1.06)
Ventilator-generated, synchronized NIPPY 2 5 72 7 71 0.70 (0.23-2.11)
Flow-driver-generated, nonsynchronized NIPPV 2 21 337 22 339 0.96 (0.54-1.71)
Flow-driver-generated, synchronized NIPPV 0 — — — - —
Mixed methods 1 35 430 41 430 0.85 (0.55-1.31)
Total 10 78 1077 97 110 0.80 (0.60-1.08)

3/QAEMOO,

P

Clin Perinatol 48 (2021) 725-744




FACTORES DE RIESGO DE FALLA CPAP

nCPAP

Low gestational age

Birth weight <1000 g

Male sex

Fio, >0.30-0.40 in the first hours of life

Increased CPAP requirement (>6 cm H,0)
Hypertensive disorders of pregnancy

Severe RDS requiring surfactant more than twice

k

Clin Perinatol 48 (2021) 711-724



¢, Que hacemos?

NACE UN RECIEN NACIDO PREMATURO C

Organizar y coordinar al equipo

Conocer protocolos locales (elaborarlos si no existen)




THE LANCET

Recommendation on CPAP immediately after birth

CPAP therapy may be considered immediately after birth for
very preterm infants < 32 weeks’ gestation. with or without
respiratory distress

Recommendation on CPAP pressure source (bubble CPAP)

For preterm infants < 37 weeks’ gestation who need CPAP
therapy. bubble CPAP may be considered rather than other
pressure sources (e.gz.. ventilator CPAP)

Care of Preterm or Low Burthweight Infant: Group. New WHO recommendations for the care of preterm or lowr
barthweight infants have the potential to transform matermal and newboin health-care delivery: Lancet. VOLUME
400, ISSUE 10366, P1828-1831, NOVEMBER 26, 2022 DOl https:/dor.org’'10.1016/50140-6736(2202186-9



[MPORTANCIA EVITAR DESRECLUTAMIENTO

Desreclutamiento = ocurre al desconectar el CPAP del
paciente.

Paciente desreclutado > es la falla postextubacion.

Pueden ocurrir atelectasias
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LN RESUMEN

Utiliza CPAP desde sala de parto.
Evita desconexiones.

Considera las posibilidades de falla de
extubacion (cuidados de enfermeria).

Uso de CPAP (ventilacion nasal no invasiva)
posterior a la extubacion.




ECOGRAFIA PULMONAR
EN NEONATOLOGIA
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Introduccion- Generalidades —
Dispositivos

Patrones ecograficos

Puntos 3 P,ulmc’)n normal
Lineas A

tratar Lineas B
Derrame pleural
Neumotorax

Utilidad en la UCI-Neonatal




Introduccion

Utilidad contrastada en la ultima
década en patologia respiratoria en el
adulto critico

La radiacion producida por las
radiografias durante la época
neonatal no tendria que ser tolerada y
la ecografia pulmonar ha demostrado
ser una herramienta util y eficaz para
el control de las mismas
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Resntilory m— pro—

o
o e

Delayed Lung Liquid Absorption after
(Cesarean Section at Term
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Lung ultrasound: its role in necaatology and pediatrics

Lt Cantarossi”

The Comet-tail Artifact
An Uitrasound Sign of Alveolar.Interstitial Syndrome

DWNIEL LICHTENSTER, GILBERT MEDERE. PHILPFE BIDERMAN. AGNES GEPNER, and DUVER BARRE

Fobritrin, Cortoy Mgt G, St Crn Pl P

Pulmonary ultrasonography in the follow-up of
respiratory distress syndrome on preterm
newborns, Reduction of X-ray exposure

M. Faderici ", PV, Fedaric®, F. Felegga’”, C. Gizzi, R. Agastina”,
A, Belell®, V. David*
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Can neonatal lung ultrasound monitor fluid
clearance and predict the need of respiratory
support?
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Introduccion

Hay unos principios basicos gue permiten una correcta
estandarizacion del protocolo




Introduccion

Un simple ecografo 2-D es el mejor
aparato para una correcta
visualizacion del pulmon

El torax es un area donde el aire y el
agua estan en intimo contacto

El pulmon es el 6rgano mas grande
del cuerpo

Todas las senales se originan de |a
linea pleural



Introduccion

La ecografia pulmonar se basa

principalmente  en los artefactos
originados por la distribucion del

aire y agua. Las estructuras no son
visibles.

El pulmdn es un 6rgano vital. Muchos
de sus  signos son dinamicos.

Casi todas las patologias del torax estan
en contacto con la superficie. Esto
explica el potencial de la ecografia



/onas de exploracion

LINEAR PROBE 7.5-12 MHz

Bedside Lung
Ultrasound in
Emergency
(BLUE Protocol)

Probe Positions

LONGITUDINAL
SCAN

TRANSVERSAL
SCAN




FIGURE 1 Neonatal chest divided into three areas. (A) Anterior region: from parasternal (1) to anterior axillary line (2); (B) lateral region
from anterior (2) to posterior axillary line (3); (C) posterior region: from posterior axillary (3) to paravertebral line (4) [Color figure can be
viewed at wileyonlinelibrary.com]




Chest Wall

- e ST i
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Pleural Line

Colocamos el transductor en posicion longitudinal con la muesca
hacia el apex a nivel de la zona 1
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El artefacto normal son las lineas A
Son lineas paralelas a la zona pleural

Es la desmostracion que hay aire a este nivel
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Son un artefacto liquido-aire que representan los septos interlobulares y el agua
extravascular ( edema agudo de pulmdn,SDR, Bronquiolitis, El)
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Lineas B

e Son un artefacto en cola
de cometa

e Se originan de la linea
pleural

e Se encuentran bien
definidas

e Son hiperecogénicas




Lineas B

Son largas, extendiendose a lo largo de |la
pantalla sin limitarse

Se cruzan y pueden ocultar

las linea A
Se mueve con el sliding pulmonar

Su presencia descarta el neumotorax




Derrame pleural

El liguido pleural se acumula en las areas gravitatorias (
el liquido pesa mas que el aire)

Punto PLAPS para su correcta visualizacion.

En el caso de un derrame pleural podemos hablar de
una imagen anecoica o ecoica ( hemotorax)
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Apgar 9/10
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Caso clinico
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Se objetiva una diferencia en la ecogenicidad entre
las areas superiores e inferiores pulmonares

Las lineas B compactas en las bases que
disminuyen en los apex

Es patognomonico de la taquipnea transitoria del
recien nacido

The ‘Double Lung Point’: An Ultrasound
Sign Diagnostic of Transient Tachypnea
of the Newborn



iNnico

Caso C

Recién nacido de 33 EG
Parto eutocico

Apgar 8/10

Presenta distrés respiratorio




Caso clinico




SDR

Lineas B confluentes : pulmon blanco homogéneo bilateral

No se objetivan areas oscuras ( spared areas)

Linea pleural se encuentra engrosada e irregular ( >0,5 mm)

Se evidencia consolidaciones de pequefio tamafio y de linea irregular

Es importante recordar que a pesar de surfactante no se objetivan cambios a
nivel de la eco pulmonar post-surfactacion del recien nacido

Original Paper
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Lung Ultrasound in Respiratory Distress
Syndrome: A Useful Tool for Early Diagnosis
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Sindrome de aspiracion meconial

Lineas B coalescentes
Condensaciones subpleurales de distribucion irregular

Zonas aireadas

Eary Human Developent 5052 [2014) 541 -34%

Cantants lists available at Scancalvact

Early Human Development

journal homepage: www . elsaviar, com/lecatalsarlhumday

Kesearch article

Lung ultrasound findings in meconium aspiration syndrome
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A Pediinr Infenerae Lare Unil, bmivisde of Anesthernlary snd Snbiosd Coer, Univeeniy Waspial "4 Cemali®, Cathnde Osvvwersily af 1ar Sopred FHesrl, Bame, faly
¥ enpal ped Pedindn niemsee Care Liil, FAMSE Deparesent, S Soris dnfsemly Wasalok, “Keembn-Sirder” Medion! Cenies farhy, Frane

£ Ovision of Pediarncs and Neoaara! Crizical Care, BAME Deporiment Soum Fars Daiversiy Mlospials <A, Bachire™ Medics! Center, Fans, Franoe

¢ Mppnisd infenaiee Care Uil OVAM 5 Ao, Taris, finke



Lung ultrasound findings in meconium aspiration syndrome

Early Human Development 90S2 (2014) S41-S43




Area hipoecoica con bordes mal definidos
Lineas B
Linea pleural no visible encima de la area hipoecoica

Si existe la compromiso global de un I6bulo puede llegar a verse una area
hepatizada

o gina Re=sa-ch Pulmemary Procedures ] g CH E ST

Lung Ultrasonography for the Diagnosis of Severe
Neonatal Pneumonia
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CONSOLIDATION




OTRAS UTILIDADES

Funcion diafragmatica

Reanimacion

Intubacion (signos directos)

Via aérea superior (cuerdas vocales)

Reclutamiento pulmonar



Conclusiones

El uso de |la ecografia pulmonar en la practica clinica deberia
considerarse como una prolongacion del examen clinico habitual.

Da informacion al lado del nino y de forma dinamica sin
irradiacion al paciente.

Puede ayudar en situaciones urgentes. Reanimacion-
intubacion,neumotorax,derrame pericardico etc.



RESUMEN CONCLUSIONES CONSENSO EURQPEO

Table 2. Summary of recommendations

Prenatal care

Mothers at high risk of preterm birth < 28-30 weeks should be transferred to perinatal centres

Offer a single course of prenatal corticosteroids to all women at risk of preterm delivery, from when pregnancy is considered viable up to 34
weeks of gestation. A single repeat course of steroids may be given in threatened preterm birth before 32 weeks of gestation if the first course
was administered at least 1-2 weeks earlier

MgS0O, should be administered to women in imminent labour before 32 weeks of gestation

Clinicians should consider short-term use of tocolytic drugs in very preterm pregnancies to allow completion of a course of prenatal
corticosteroids and/or in utero transfer to a perinatal centre

Delivery room
stabilisation

Delay clamping the umbilical cord for at least 60s, especially in stable preterm infants

Use a T-piece device rather than bag and mask

Stabilise spontaneously breathing preterm infants with CPAP. If apnoeic, start mask ventilation/inflations, at initial CPAP pressure of 6-8 cm H,0
and peak inspiratory pressures 20-25 cm H;O

Use an oxygen blender. Start with FiO; of 0.30 for babies <28 weeks, 0.21-0.30 for those 28-31 weeks, and 0.21 for 32 weeks of gestation and
above. Adjust FiO, guided by pulse oximetry, aim for SpO; of 80% or more by 5 min of age

Intubation should be reserved for babies not responding to positive pressure ventilation via face mask or nasal prongs

Plastic bags or occlusive wrapping, radiant warmers, and humidified gas should be used during stabilisation for babies <32 weeks of gestation
to reduce the risk of hypothermia

Respiratory support
and surfactant

Use natural surfactant given by LISA technique where possible. Laryngeal mask surfactant can be used for more mature infants >1.0 kg. If
intubated for stabilisation <30 weeks, give surfactant

Treat worsening RDS with surfactant when FiO; > 0.3 on CPAP pressure =6 cm H,0 or if lung ultrasound suggests surfactant deficiency.
Consider lower FiO, thresholds for very immature infants. A second and third dose of surfactant can be given if there is ongoing evidence of
RDS

Start CPAP or (s)NIPPV as soon as possible in all babies at risk of RDS. HFNC can be used as an alternative, provided centres can provide CPAP or
NIPPV for those failing HFNC

If MV is required, use lung-protective modes such as VTV or high-frequency oscillation ventilation. Minimise the duration of MV. When weaning
from MV, tolerate moderate hypercarbia but maintain pH above 7.22. Use iNO only where there is strong evidence of pulmonary hypertension
such as pre- and post-ductal saturation difference

Spontaneously breathing babies on MV should be extubated to CPAP, HFNC, or NIPPV immediately following surfactant. BIPAP confers no
advantage over CPAP; however, (s)NIPPV can reduce need for ventilation or need for re-ventilation following extubation

Use caffeine routinely in infants <32 weeks of gestation to minimise need for MV

Consider low-dose dexamethasone to facilitate extubation in infants ventilated > 1-2 weeks

Oxygen saturation target should be between 90 and 94% with alarm limits 89% and 95%

Supportive care

Maintain body temperature between 36.5°C and 37.5°C at all times

Start parenteral nutrition from birth, initial starting fluids around 80 mL/kg/day, restrict sodium intake during the first few days

Start enteral feeding with mother’s milk from day 1 if the baby is stable

Use antibiotics judiciously and stop early when sepsis is ruled out

Monitor blood pressure regularly, aim for normal tissue perfusion, use inotropes where deemed necessary (ECHO advised), and maintain
haemoglobin within acceptable levels
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