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Pathogenesis of bronchopulmonary dysplasia (BPD)
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Exposure to antenatal pulmonary insults during the saccular state of lung
development result in developmental arrest or delay in pulmonary
maturation ("new" bronchopulmonary dysplasia [BPD]), whereas postnatal

insults cause structural pulmonary injury ("old™ BPD).
Adapted from: Baraldi E, Filippone M. Chronic fung disease aifter premature birth, N Engf

1 Med 2007; 357:1546.
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Mechanisms of ventilator-induced lung injury in
premature infants
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Diagram illustrates the effect of VILI and other factors on lung
development, and their relationship to CLD
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Todo RN con ingresa en CPAP precozmente.

Newer experience with CPAP criterios de intubacion:

* Mala mecanica ventilatoria

Richard A. Polin and Rakesh Sahni + (PaC02>65 ypH<7.2)

* Fi02>0.6

Table 4. Clinical characteristics of infants <1500 g in Children’s Hospital of New York and

Vermont Oxford Network

Children’s Hospital of New York Vermont Oxford
2000 1999 1998 2000 1999 1998
%) (%) %) (%) (%) (%)
Nasal CPAP 87 838 87 50 52 51
Conventional ventilation 42 46 32 08 08 69
High frequency ventilation 8 4] 2 23 23 22
Surfactant 27 19 15 61 1 60
Steroidsfor CLD 4 1 1 22 26 27
Oxygen(@36 weeks 10 7 7 36 33 31

Died

10 14 19 10 10 10




Respiratory Outcomes with CPAP

CPAP success®@ CPAP failure Ventilated
Started
(n=151) (n=84) (n =62)
Weeks 26.9 = 1.8* 25.6 = 1.3* 24.8 = 1.5*

Weight (g) 792.7 &= 136.1 723.1 = 152. 658.6 * 141.2

*P < .001 CPAP success vs. CPAP failure & ventilated vs. CPAP failure
@ CPAP success rate 64%



Resultados respiratorios en CPAP

2008-2011
CPAP success CPAP failure Ventilated Started
(n=151) (n=84) (n =62)
Oxygen at 28 days 31.8% 73.8% 72.9%
Oxygen at 36 weeks 3.6% 15.4% 13.5%
Severe BPD (NICHD) 23.9% 50.7% 54.0%
Pneumothorax 3.2% 13.4% 8.1%
Mortality 8.6% 22.6% 40.3%

Death or O, (36 wks) 11.9% 34.5% 48.4%
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* Definir que es CPAP.
* Anatomia y fisiologia de los RNPT.

e Caracteristicas VAS del RNPT.

» Efectos fisioldgicos de la CPAP en la via
aérea.
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m Continuous distending pressure

Colin Morley

Arch Dis Child Fetal Neonatal E4 1999 81: F152-F156
doi: 10.1136/fn.81.2.F152

Presion positiva continua en via aérea (CPAP), presion
positiva al final de la espiracion (PEEP), proporcionan
presion de distension en los pulmones durante la
espiracion.

Es uno de los tratamientos mas eficaces en la medicina
neonatal.

Dr.Colin Morley
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m Continuous distending pressure

Colin Morley

Arch Dis Child Fetal Neonatal E4 1999 81: F152-F156
doi: 10.1136/fn.81.2.F152

ANATOMIA'Y FISIOLOGIA DE LOS RECIEN NACIDOS
Los RNPT tienen dificultades para mantener CRF y mantener la VAS permeable.

Los RNPT, carecen en cuello fascia superficial con grasa que ayuda a estabilizar la VAS.
Esto permite que la VAS se colapse en inspiracion.

* La laringe modula el volumen corriente, intenta cerrar la glotis en forma parcial para
mantener VPFE, la expresion es el quejido, si pierde el mismo se genera IRA.

e Acortamiento del TE , para mantener el VP, al fracasar genera atelectasias y IRA.

* Los RNPT tiene un tejido de sostén pulmonar poco desarrollado, no pueden generar
suficiente presion para lograr un eficaz CRF.

* Septos alveolares mas gruesos, menos sacos alveolares, esto dificulta la hematosis.

* Ante el colapso pulmonar se danan el epitelio alveolar , generando exudado de proteinas
plasmaticas, inhibicion del surfactante, favorece la adhesion de las superficies epiteliales.

mopyrights apply
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Continuous positive airwvay pressure: Physiology and comparison of
devices

Samir Gupta *~7, Steven M. Donn ”

* Deparoment of Paediatrics, University Hospital of Morth Tees and University of Durham, Stockon-on-Tees, UK

Department of Pediatrics, Division of Neonatal —Perinata!l Medicine, C.5. Mot Children’s Hospital, University of Michigan Health Systerm. Armm Arbor, NI,
rsAa

CARACTERISTICAS VAS DEL RN

e Lavia aérea superior también juega un papel importante en el aparato respiratorio,
influenciando en la mecanica del RN prematuro.

* Elaumento de la flexibilidad del cartilago de epiglotis y laringe, disminucién del
tejido conectivo en la estructura de VAS predisponen apneas del prematuro.

e La posicion mas cefalica de la laringe agrava aun mas la resistencia de las VAS.

CPAP produce presion de distension en la VAS, aumenta el area de seccion transversal
disminuyendo la resistencia de la VAS, de esta forma el colapso de VAS y apneas
obstructivas

sopyrights apply
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Newer experience with CPAP

Richard A. Polin and Rakesh Sahni

Table 2. Physiological effects of CPAP

Organ system Beneficial effects Risks

Pulmonary Increased transpulmonary pressure and FRC ~ Air leak syndrome (pneumothorax, pneumomediastinum, PIE)
Decreased PVR At high levels decreased compliance and increased work of
Decreased intrapulmonary shunt breathing

Increased static compliance
Decreased work of breathing
Increased Pa0,

Splinting of airways and diaphragm

Cardiovascular Decreased venous return and consequent decrease in cardiac
Output
Renal Reflex secretion of ADH and increased levels of aldosterone

causing decreased urine output and renal clearance




Dispositivos para administrar CPAP

Desventajas

TET

Aumento de la resistencia en la
via aérea al espirar

Pieza Binasal

Erosion del septum
Acumulacion de secreciones

Distension abdominal

Pieza Nasofaringea

Mayor resistencia

Mayor perdida con el llanto

Mascara facial

Escapes de aire
Retencion de CO2

Peligro de aspiracion




Estudios que valoran la efectividad de los
dispositivos para administrar CPAP
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Table 2 Primary and secondary outcomes of the use of binasal and single nasal prongs for

delivery of continuous positive airwway pressure

Bwmasal (n=41) Single (n=46) p Value
Failure*
All 10 (24) 26 (57) 0.005
<800 g 417 (24) 14/16 (88) <0.001
800999 g 6/24 (25) 12/30 (40) 0.384
Endotracheal remmtubanon*®
All 9 (22) 19 (41) 0.089
<800 g 317 (18) 10/16 (63) 0.023
800-999 g 6/24 (25) 9/30 (30) 0.919
Death 3 (7) 2 (4) 0.895
Death or in O, at 28 days 25 (61) 33 (72) 0.404
Death or in O, at 36 wecks 20 (49) 28 (61) 0.360
Grade 3 or 4 IVH 3 (7) 2 (4 0.895
PVL 0/40 (0) 3/46 (7) 0.291
Any ROP 25/38 (66) 26/45 (58) 0.602
Grade 3, 4, or 5 ROP 8/38 (21) 13/45 (29) 0.572
Sepsis 20 (49) 22 (48) 1.000
Suspected scepsis 19 (46) 23 (50) 0.900
Feeding intolerance* 19 (46) 17 (37) 0.503
Weight gain extubation to discharge (g/day)t 21 (7 20 (6) 0.442
Days on IPPVVHFO/NCPAP} 35 (18-65) 45 (29-69) 0.276
Days on IPPVHFO$ 8 (2-23) 13 (3-27) 0.412
Days at level 3 centred 76 (47-107) 73 (49-102) 0.902

CONCLUSIONES:
Canulas binasales cortas (HUDSON) son mas efectivas en la extubacion que las canulas

simples.



TABLE 5 Demographics and Outcomes for Infants in Different Gestational Age Strata
Infants <28 wk Prongs, N = 28 Mask, N = 23 P
Gestational age, wk* 26 (1) 26 (1) 74
Birth wt, g* 888 (206) 904 (145) 757
Boy® 19 (68) 14 (61) 603
Primary treatment® 6 (21) 2(19) 386
Surfactant prerandomization® 22 (79) 21 (91) 343
Age at randomization, h® 26 (6-69) 51 (13-129) 255
16 (57 5 (22) .
—- — e ]
Intubated post randomization® 22 (79) 14 (61) 382
Oxygen at 36 wk® 7 (25) 6 (26) 978
Infants 28-31 wk Prongs, N = 34 Mask, N = 35 P
Gestational age, wk* 23 (1) 29 (1) 762
Birth wt, g* 1188 (289) 1220 (311) 761
Boy® 19 (56) 25 (71) 79
Primary treatment® 24 (71) 25 (71) 148
Surfactant prerandomization® 9 (26) 10 (29) 101
Age at randomization, h® 0 (0-12) 1(0-4) 968
:z: <72h® 16 (47) 11 (31) 184
NIPPY <72 h® 17 (50) 6 (17) 004>
.9.__ — P r r T

Conclusion
B PRIOT Mmas-darilnabinnasine S afrati Clru) Fraero rendBmc L (vdsids Tiascaras dentro de las 72 hs
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Binasal Prong versus Nasal Mask for
Applying CPAP to Preterm Infants:
A Randomized Controlled Trial

Birgul Say?® Hayrive Gozde Kanmaz Kutman? Serife Suna Oguz2?
Mehmet Yekta Oncel? Sema Arayici® Fuat Emre Canpolat Nuwurdan Uras?
Sevilay Karahan®

ADivision of Neonatology, Zekai Tahir Burak Maternity Teaching Hospital, amd EDepartment of Biostatistics,
Faculty of Medicine, Hacettepe University, Ankara, Turkey

Table 2. Respiratory outcomes in the 2 groups

NP (n =75) NM (n = 74) p value
| MV requirement at <24 h 618) — 0.0%9 |
MV requirement at <48 h 10(13.3) 6 (8.1) 0.46
MV requirement at <72 h 13(17.3) 12 (16.2) 0.65
Any MV* 21(28) 23 (31.1) 0.72
Surfactant ad ministration 45 (60) 35 (47) 0.14
Age at first dose of surfactant, h 5(2-8) 2(0-5) 0.006
Additional doses of surfactant 8(10) 2(2.7) 0.09
‘ Vs 4(1-5) 2(1-3) 0.006 ]
Duration of MV®, days 3(2-4) 2 (0-4) 0.88
Druration of supplemental oxygen, days 7(2-8) 4(2-8) 0.26
Pneumothorax 4(5.3) 3(4) 1
BEPD 15 (20) 11 (14.9) 0.27
| Moderate and severe BPL) 11(14.6) 2(2.7) 0.01 |
BPDY/ dealh 19(25.3) 13 (24.3) 0.51

Values are expressed as n (%) or median (1QR).
2 MV requirement at any time during hospitalization.
P Intubation and MV anytime during the hospitalization for all infants.

SOy e @ERE



Estudios que valoran la efectividad de los dispositivos para
administrar CPAP

e Canulas binasales cortas (Hudson) son mas efectivas en la extubacién
gue las canulas simpes.

 En RNPT las canulas binasales (Infant Flow) fueron mas efectivas las
mascaras dentro de las 72 hs.

* Las mascaras nasales parecen ser mas efectivas que las canulas
binasales cortas en las 12 24 hs.

mopyrights apply



NCPAP x ARM

FLUJO CONTINUO

BUBBLE CPAP
NCPAP CANULAS DE ALTO pra— | -
FLUJO U2 >

Infant Flow Driver (IFD)

FLUJO VARIABLE

Benveniste gas-jet valve
CPAP, Medijet® con
medinSINDI®
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Continuous positive airway pressurt ?Prewe
Vre

- . gauge
devices Oair
; Pressure
= a = source
Samir Gupta “~, Steven M. Donn " source
4 Department of Paediatrics, University Hospital of North Teess and University { constant flow: Vs —p V5 4 \re
b Department of Pediatrics, Division of Neonatal - Perinatal Medicine, C.5. Mot A 1

UsA

* spring-loaded valve, or
+ tube obstructor, or
» underwater blow-off

» ventilator, or
+ flowmetres with humidifier

CPAP con flujo constante
* Bubble CPAP
* Ventilator-derived CPAP (ARM CPAP)

1

+ nasal prongs, or
+ pharyngeal tube(s), or
oETT

CPAP con flujo variable
* Infant Flow Driver (IFD)
* Benveniste gas-jet valve CPAP

Fig. 3. Continuous-flow positive airway pressure (CPAP) system. ETT, endotracheal tube.
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To tube or not to tube babies with respiratory distress syndrome

KC Sekar and KE Cortt

Depariment of Pediatrics, Neonaital-Perivatal Medicine
of Oblaboma Health Sciences Center, Oklaboma City, |

Sistemas CPAP tienen tres partes b:
(1) Suministro de aire calentado y h
(2) Interfaz de paciente tal como ur
(3) Una valvula de espiratoria para

mopyrights apply

NASAL PRONGS CPAP DELIVERY SYSTEM

Distal

manometer fubings

blender

heated
humidifier

nasal
CPAP
canula '«

proximal

{ubings thermometer

Figure 1 Nasal Prongs Bubble Water-seal CPAP Delivery System. Reprinted with permission from Ah‘,m p 760,

Journd of Perinatology




SHORT REPORT

Nasal continuous positive airway pressure: does bubbling
improve gas exchange?

C J Morley, R Lau, A De Paoli, P G Davis

Table 1 Efect of bubbling rate on Teco,, TePo,, Spos,
heart rate, and respiratory rate

Vigorous, high

ampliude Slow

bubbling bubbling p Value
CPAF [om H-O) 2.78 (1.3) 5.28 (1.2) = 0.001
Tecoy (mm Hg) 50 (17) 51 (18) 0.30
TePr, [mm Hg) 70 (18) 49 (17) 077
Sp0s (%) 25 (4) 25 (4) 0.67
Heart rate (beats/min) 154 (10) 156 (9] 0.47
Respinaliony rok 44 (15) 43(16) 0.66

[breaths/min)

Values are mean (SD).

C J Morley et al. Arch Dis Child Fetal Neonatal Ed
2005:;90:F343-FF344

En un ensayo aleatorizado, cruzado, 26 bebés, tratados con Hudson canula doble a
recibir buerbujeo lento (3 It/min) y Alta amplitud (6 It/min) durante 30 min.




Sistema Infant Flow® SiPAP
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avance del flujo de aire. Esto posibilita un cambio de
orientacion del flujo gaseoso: de los tubos nasales al
tubo espiratorio.

* La presioén residual del gas procede del flujo
continuo del mismo, lo cual posibilita un suministro
estable de presion CPAP durante todo el ciclo
respiratorio.
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Comparacion de los efectos
fisiologico de los diferentes CPAP
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TABLE 2. Breathing Pattern Changes With NCPAP

CPAP Variable-Flow Constant-Flow
(ecm H,0) NCPAP NCPAP

RR Vo RR Vi
(min—1) (ml/kg)* (min 1Y) (ml/kg)

73+ 16 59 +29 7323 48 +25
67 +17 54 +28 63 *+19 46+*24
64+ 18 6.0+29 65 *+ 24 48 + 24
61 =18 6.0 =30 63 * 16 ar 2l

e O

Conclusion: El grupo Flujo Variable vs Flujo constante, presenta < WOBi , WOBr; Vt; Compliance.

1 IR AifMSTEET 35 IMEAfN = W




Conclusion: El grupo BCPAP vs CPAP de ARM, presenta mejor Tc02, no hay # Diferenciasen FR,

mopyrights apply
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Comparacion de trabajo fisiologico de diferentes CPAP

NCPAP F. Variable vs NCPAP F. Continuo presenta < WOBi, WOBry
> Vt; Compliance.

BCPAP Vs NCPAP de ARM presenta mejor Tc02, no hay # Diferencias
en FR, FC, WOBi, WOBTr, VT, TcCO2.

sopyrights apply



Comparacion CPAP para el tratamiento de inicio de
SDR vs Estandar (Canula, Halo, Mascara de 02)
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(% Cochrane
ulg? Library

Cochrane Database of Systematic Reviews

Presion de distension continua para la dificultad respiratoria en recién

nacidos prematuros

Objetivo
Comparar morbilidades entre CPAP (Peep x Canula, Mascara ,TET) vs Respiracidon espontanea.
(Canula de bajo flujo, Halo, Mascara con reservorio)

Tipos de medidas de resultado

Los resultados primarios
* Muerte o Fracaso de TTO respiratorio. (IRA dx por EAB, necesidad de ARM, transferencia
UCIN)

Los resultados secundarios
* Morbilidad pulmonar: Neumotdérax, duracion de oxigeno, DBP (02 a los 28 diasy a 36 EGC) .
e Uso de surfactante.



Analy=iz 1.1. Comparizson | CDP vs standard care, Outcome | Treatment failure (by death and use of
additional ventilatory assistance, by blood gas criteria or by transfer to a necnatal intensive care unit}.

Feviewr Confinuous dst=nding pressure for respimtory detres ' pretermn nfants

Comparest | COF v stancdard care

Choricome

Tretrreznt fEiure by death and use of addifional venfibtory exdstancs, by blood ges oitera or by transker to 2 neonatal mienske @re unit)

Snudy orsubgroup COF Corrod Ak Ratio Wt Ak Ratio
'™ T P-H Fooed 9255 O -H Fooed 9555 O
Cieath o use of addifional venfilbtory suppart
Bedeniy 1976 |53 1509 —= FANCE- 4 79 [ OET, 1.07]
Buckrmaster 2007 | 579 16T —a— Fliiey- A54 [ 020, 092 ]
Durbin 1974 L = N e £l % 133 [ &7, 267 ]
Faramff 1973 5715 1270+ e 125 5% QLIF [ 0H2 ]
Rhodes 15973 Ly 13w e 141 5% Q47 [ O3Z 092 ]
Somuels |936 132& | s — 1732 % ATE[ 048 133]
Subtotal (95% CI) 176 179 - 100.0 % 0.65 [ 0.52, 0.81 ]
Total event= &3 (CDFL 101 [Conbrol)
Heterppensine Tht = 933, =5 (P = QIO B =455
1 Death or respiatory Gilure by blood g orveria
Sckraster 2007 T&r73 INTS 1000 % Gl 030030
Subuotal (95% CI) T 7O ———— 1O %o 0.53 [ D32, 0.90 ]
Totlevent= |& (CDFL 20 (Control)
Heteropensine not applichie
t =T b — Dol
I 2 Demth or trarsier 1o 2 resonatal interaive care: unit
B ckrmaster 2007 | 7S Ty —— 1000 % N aman
Subuotal (95% CI) T 7O — 1O %o 049 [ D530, 0.78 ]
Totl events |8 (CDOF)L 37 (Control)
Heteropensine not applichie
Test for overzll affece Z = 101 [P = LKIES)
1 1 1 1
03 as | Fi 5
Fasowurs TP Favours Comtrol




Analysis |.2. Comparison | CDP vs standard care, Outcome 1 Use of additional ventilatory assistance.

Review: Continuous distending presaure for respiratory distress in preterm infants

Comparisen: | COF ws standard care

Outcome: 1 Use of additional ventilatory assistance

Study or subproup COP Control Risk Ratio Weight Risk Ratio
n/N i M-H Freed 35% O M-H Fimed 75% C
Belenky 1976 15722 5719 —— 187% Q79[ 057, 109]
Buckmaster 2007 |55 2879 — HME% 054 [ 031,092]
Durbin 1976 B2 & * 14% L32[ 087, 167 ]
Fanaroff 1973 515 814 1 0.2 % 058[ 025, 136]
Samusls 1998 1326 178 — 210% 076048 123]
Total (95% CI) 154 160 - 100.0 % 0.72 [ 0.56, 0.91 |
Total events: 5& (CDF), B84 (Control)
Heterogeneity: Chi? = 485, df = 4 (P = 0.30); 1 =18%
Test for overall effect £ = 275 (P = Q0058
Test for subgroup differences Mot appliceble
0s 5 12
Favours CDP Favours Cotre




Analysis 1.4. Comparison | CDP vs standard care, Outcome 4 Mortality.
Review: Continuous distending pressure for respiratory distress in preterm infants

Comparsoe | C0F vs standard care

Outcome: 4 Mortality
Study or subgroup {DP _ontro Risk Ratio Waight Risk Ratio
M-H Freed 5% C P-H Fieed 75% O
Belanky 1976 4111 479 L BI% 03BT0.14, 099
Buckmaster 2007 s s Mot estimable
Curbin 1975 M3 2 * £1% 0.50 [ 005, 481 ]
Fanarcff 973 415 &4 i 7% 062[022 175]

Conclusion :
En los recién nacidos prematuros con dificultad respiratoria,

la aplicacion de la CDP como CPAP o PNC reduce IRA
mortalidad.

Grupo CPAP aumento de la tasa de neumotorax.
No hay diferencias con respecto a la DBP.




Comparacion de efectividad de los diferentes
CPCAP para el tratamiento de inicio de SDR
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Table 3. Comparison of outcomes

Characteristics JCPAP (n =80) B-CPAP (n = 90) RR or MD P
95% Q)
meanxsd. mean xsd.
N (%) N (%)

Failure of CPAP by 72h of age (primary outcome) 20 (25) 14 (16) 1.6 (0.9, 3.0) 007
Failure of CPAP by 7 days of age 27 (34) 23 (26) 1.3 (08, 2.1) 0.12
L Need-forintubation-and-mechanical-ventilation by 72 h-of life: a{% T i Pt oAt
Death during hospital stay 20 (25) 16 (18) 1.4 (0.8, 2.5) 025
Remained on CPAP by 72h of age 18 (23) 20 (22) 1.01 (0.6, 1.8) on
Remained on CPAP by 7 days of age 4 (5 11 (12) 0.4 (0.1, 1.2) 009
Total duration of CPAP (hours) 34 (15, 84) 55 (20, 110) —* 005
Maximum CPAP pressure (cm H,0) 6+08 55+07 0.5 (0.3, 0.7) 0.1
Surfactant (post randomization); n (%) 26 (33) 29 (32) 1.01 (0.7, 1.6) 0.5
Culture proven sepsis (over all) 22 (28) 23 (26) 1.08 (0.7, 1.8) 0.8
Necrotizing enterocolitis (stages 2 and 3) 709 7 @) 1.3 (05, 3.49) 0.3
Intraventricular hemorrhage (> grade 2) 8 (10) 4 (4) 2.2 (07, 7.1) 0.2
Periventricular leukomalacia (any grade) 4 (5) 11 (12) 04 (0.13, 1.2) 007
Broncho-pulmonary dysplasia 12 (15) 11 (13) 1.23 (0.6, 26) 0.9
Retinopathy of prematurity 11 (14) 15(17) 083 (0.4, 1.7) 0.6
Pulmonary air leak 2 (3) 0 () —_ 03

due to non-parametric distribution.

Abbreviations: CPAP, continuous positive airway pressure; IQR, interquartile range; MD, mean difference; RR, relative risk. "Mean difference was nat calculated

RESULTADOS:

170 RNPT, Randomizadosa Flujo J-CPAP (80) o B-CPAP (90).

Las tasas de fracaso CPAP dentro de las 72 h fueron similares en los lactantes que recibieron

J-CPAP y en aquellos que recibieron B-CPAP (29 frente a 21%; corre el riesgo relativode 1,4

(0,8 ala2.3),P =0,25).
CONCLUSION:

En los recién nacidos prematuros con dificultad respiratoria que comienza dentrode 6 horas
de vida, las tasas de fracaso de CPAP fueron similares con CPAP Jet y CPAP de burbuja.
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Bubble CPAP versus Ventilator CPAP in Preterm Neonates
with Early Onset Respiratory Distress—A Randomized
Controlled Trial

by Amit Tagar-:,' Sandeep Kadam,' Umesh Vaicljfa,' Anand Pandit,' and Sanjay Patole”
'Division of Neonarology, Department of Pediaivics, KEM Hospital, Pure 411011 India

“Centre for Neonaral Research and Educarion, King Edward Memorial Hospital for Women, Unmversey of Western Australia,
Perth, Western Ausiralia

Correspondence: Sandeep Kadam, Division of Neonarology, Depariment of Pediairics KEM Hospiral, Rasia Peth, Pune 4110117,
India. E-mail <drsandeepkadamiayahos.com=.

TABLE 2
Qutcome of CPAP

Ventilator CPAP (n=57) Bubble CPAP (n=57) p-value
Success 36 (63.2) 47 (82.5) 0.03
Duration in CPAP* (hr) 30 (2-160) 36 (2-160) 0.22
Morbidity 33 (57.9) 37 (64.9) 0.44
Mortality 5(8.8) 4(7.0) 0.89

*Values are median (minimum — maximum), p-values by Mann-Whitney U test. The rest of the values are n (%) whose
p-values are obtained by x~ test if cell frequency is =5, else Fisher's exact test is used.

Conclusion: BCPAP tiene una mayor tasa de éxito que VCPAP para el tratamiento de los RNPT con
SDR, sin complicaciones



Comparacion de efectividad de los diferentes CPCAP para el
tratamiento de inicio de SDR

* La tasa de fracaso de CPAP fueron similares con CPAP Jet y CPAP de
burbuja.

 El BCPAP es mas efectivo que el CPAP de ARM. en el inicio del
tratamiento de SDR.
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Dispositivos y fuentes de presion para la administracion de presion

positiva continua nasal (CPAP) en los recién nacidos prematuros

Los dos objetivos principales de cada grupo fueron determinar:
a) ¢Qué técnica de generacidn de presion para la entrega de CPAP reduce mas eficazmente la
necesidad de asistencia respiratoria adicional ?

b) ¢Qué tipo de interfaz CPAPN reduce mas eficazmente la necesidad de asistencia respiratoria
adicional?

* Mascaras nasales

e Canulas individual

e Canulas dobles



Conclusion:

* La canula doble corta son mas eficaces que la canula simple en Ia
tratamiento de SDR y reduccion de la tasa de re intubacion.

 Aunque el Infant Flow Driver parece mas efectivo que las canulas
Medicorp el dispositivo de canula doble corta mas efectiva que
qgueda por determinar (Comparacién con otra canula)



El enfoque Columbia nos demuestra que ingresando al RNPT a CPAP en los RNPT
con ventilacion espontanea a los 5 a 10 minutos disminuye la incidencia de DBP
muy bajo.

Seminars 2002. R. A. Polin and R. Sahni

La administracion de surfactante precoz vy selectivo vs surfactante tardio , a
disminuido el riesgo de lesidon pulmonar aguda (neumotérax y enfisema pulmonar

intersticial) y mortalidad neonatal y la enfermedad pulmonar crdnica .
Cochrane Database Syst Rev. 2012 . Early versus delayed selective surfactant
treatment for neonatal respiratory distress syndrome.

El método IN-SUR-E, disminuiria la incidencia de DBP, a través de beneficio de

extubar rapidamente a los pacientes luego de intubar y pasar surfactante.
Pfister RH, Soll RF. Initial respiratory support of preterm infants: the role of CPAP, the
INSURE method, and noninvasive ventilation. Clin Perinatol. 2012.
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OR IGIINAIL ARTICILE

Nasal CPADP or Intubation at Bircth

for Very Preterm Infants
Colin . Morley, BM_D_, Peter G. Dawvis, M._.D_, Lex W. Doyle, M _D_,

Luc P. Brion, M_.D._, Jean-Michel Hascoet, M .D., and John B. Carlin, Ph.D_,
for the COIMN Trial Investigators™

OBIJETIVO: A 36 Sem de EGC DBP o Muerte

METODOS: ECA. Randomiza 610 RN con EG entre 25 a 28 sem, CPAP o TET +ventilacidn a 5 min.

RESULTADOS: 307(33.9%) CPAP vs 303(38.9%) TET y ventilacion [RR: 0,80; (0,58 a 1,12); P=0,19].
Neumotdrax 9% CPAP vs 3% TET P <0,001. Grupo CPAP < dias de ARM

The MEW EMNGLANID [JTOUENAL of MEDICIMNE

CORIGINMNAIL ARTICI.E

Early CPAP versus Surfactant in Extremely
Preterm Infants

SUPPORT Study Group of the Eunice Kennedy Shriver MICHL»
MNMeonatal Research MNetwork

OBIJETIVO: A 36 Sem de EGC DBP o Muerte

METODOS: ECA. Randomiza 1316 RN entre 24/0 a 27/6 sem, CPAP o TET +Surf a la hora dv.

RESULTADOS: 317 (47.8%) CPAP vs 333(51 %) surfactante [RR:0.95 (0.85 a 1.05) p: 0.30]
Grupo CPAP < surfactante, TET, CTC para prevenir DPB (P <0,001),



AUTHORS: Fabrizio Sandri, |

Prophylactic or Early Selective Surfactant Combined
With nCPAP in Very Preterm Infants

PEDIATRICS Volume 123, Number 8, Jyne 2010

OBIJETIVO: Necesidad VM a los 5 dias de vida, Morbilidades al alta o Muerte.

METODOS: ECA. Randomiza 208 RN entre 25 a 28 sem a nCPAP o surfactante profilactico, ARM, 30 min nCPAP.
RESULTADOS: ARM a los 5 dias de vida
33(31,4%) Surfactante Profilactico vs 34 (33,0%) nCPAP
RR: 0,95 (0,64 a1,41); P =0,80.
Sobrevida sin oxigeno I
82(78.1%) surfactante profilactico vs 81(78.6%) nCPAP |
RR: 0.99 (0.86-1.14) I

Muerte
9(8.6%) Surfactante Profilactico vs 11(10.7%)nCPAP
RR: 0.80 (0.35-1.86)

AUTHORS: Michag! S. Dunn, MD, Vermont Oxford Network DRM PEDWTRICS Volume 128, Number 5, November 2011

Randomized Trial Comparing 3 Approaches to the
Initial Respiratory Management of Preterm Neonates

OBIJETIVO: A 36 Sem de EGC DBP o Muerte
METODOS: EICA. Randomiza 648 RN entre 26/0 a 28/6 sem de 27 centros en 3 grupos.

1. Surfactante profilactico (SP)a los 5 min y extubacién a las 6 hs a nCPAP (Tto estandar)

2) Intubacion, Surfactante, extubacién (ISX) con Fio2 < 60 extubar a a nCPAP a los 30 min.
3) nCPAP

RESULTADOS: Comparado con el Tto estandar
RR: 0.78 (0.59-1.03) Grupo ISX
RR: 0.83 (0.64—-1.09) Grupo nCPAP
En el gruno de nCPAP. el 48% sin TET ni ARM. el 54% sin tratamiento surfactante.




No of events ftotal

Study or subgroup Masal CPAP Intubation Risk ratio Welight Risk ratio
(Mantel-Haenszel) () (Mantel-Haenszel)
— random [95% Cl) random (95% CI)
Dunn 2011% 597214 108/395 , 15.8 1.01 (0.77 to 1.32)
Maorley 20087 88/287 104285 —_— 21.4 0.84 [0.67 to 1.08)
Sandri'® 11/103 14105 = 2.1  0.80 [0.38to0 1.68)
SUPPORT® 229/569 239/539 —-—— 60,7  0.91 [0.79to 1.04)
Tatal (5% CI) 38711173 G465,1324 —T 1000 0.91 [0.81to 1.01)
Test for heterogeneity: t°=0.00, ¥°=1.12, df=3, P=0.77, I’=0%
Test far overall effect: z=1.82, P=0.07
Death
Dunn 20117 9223 30425 ~ : 8.7 0.57 (0.28t01.18)
Maorley 20087 20/307 18/303 ; - = 12,0 1.10[0.59t0 2.03)
Sandril® 11/103 9/105 6.5 1.25 (0.54to 2.88)
SUPPORT® 94/663 114/653 . 72.8 0.81 (0.63 to 1.04)
Tatal (95% CI) 134/1296 171/1486 | —emi—— | 100.0 0.84 [0.68 to 1.04)
Test far heterogeneity: t2=0.00, y*=2.71, df=3, P=0.44, "=0%
Test far averall effect: z=1.80, P=0.11
Death or BFD
Dunn 2011% 68/223 138/425 : 12.5 0.94[0.74t01.19)
Morley 20087 108/307 122/303 —_— 17.7 0.87 (0.71 to 1.07)
Sandri'® 22/103 23/105 : 2.8  0.98 [0.58t0 1.64)
SUPPORT® 323/663 353/653 —‘— 66.8 0.90 (0.81 to 1.00)
Total (95% CI) 52171296 GG/ 1486 i 100.0 0.90 [0.83 to 0.98)
Test far heterogeneity: ©°=0.00, 3 *=0.29, df=3, P=0.96, I"=0%
Test far overall effect: 2=2.32, P=0.02 0.3 g ¢ L.2 .
Favours Favours
nasal CPAP intubation

wr

"El analisis agrupado mostrd un beneficio significativo para el resultado combinado de muerte
o DBP alas 36 semanas EGC para los RN tratados con CPAP nasal”.
RR: 0,90 (I1C95% 0.83 a la 0,98), la diferencia de riesgo -0,04 (IC95% -0,08 a -0,00), NNT de 25.
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Subjects (%)

BPD-free survival Survival to BFPD O2 requirement at
to discharge discharge 28 d

Primary Outcomes
e ComparadoconTly T3, hubo disminucidon en DBP (51.2% vs 29.9%)
aOR = 0.06 [IC del 95%: 0,03 - 0,13]; P <001)

e ComparadoconTly T3, hubo disminucion en O2 a 28 d (vs 69.9% vs 40.3%)
aOR =0.119 [IC del 95%: 0.07-0.20]; P < 001).

 Comparando T1y T3, hubo aumento significativo de sobrevida sin DBP (47% vs 53.15%9)
aOR =1,68 [ICdel 95%: 1.11-2,56]; P <.01)



¢Qué es la VPPIN?

Modalidad de apoyo respiratorio que permite aumentar la
ventilacion alveolar sin la necesidad de acceso endotraqueal
(intubacidn, traqueostomia)

La aplicacion de presion positiva intermitente a nivel nasal ya sea
sincronizada (VPPINS) o no sincronizada (VPPIN) son las formas mas

empleadas de VNI

El objetivo de la VNI es prevenir la intubaciony el ARM



Infant Flow ® SiPAP system

Biphasic solo

Biphasic, ventilacion apnea

Bilevel

medin CNO® CPAP driver

(Capsula Grasby )

Biphasic trigger (tr)
(Capsula Grasby )

CPAP + Ventilacion
Apnea

nSIMV

> nVAFO

NIPPV

No sincronizado (NIPPV)

Flujo

Sincronizado (SNIPPV)

C.Grasby
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Ventilacidon nasal intermitente de presion positiva (VPPIN) versus
presion positiva continua en la via aérea nasal (CPAP) en

neonatos prematuros después de la extubacion

Lemyre B, Davis PG, De Paoli AG, Kirpalani H

OBIJETIVOS
Para determinar la efectividad de VNI en comparacién con CPAP en la extubacion.

www.cochranelibrary.com



Analysis I.1. Comparison | NIPPY versus NCPAP to prevent extubation failure, Outcome | Respiratory
failure post-extubation.

Review: Masal intermittent positive pressure ventilation (MIPPFY) versus nasal continuous positive airway pressure (MCPAP) for preterm necnates after extubation

e i LTS =

Outcome: | Respiratory Gilere post-extubation ﬁ’

Study or subgroun MIPFY MCEAF Risk Ratic Weight Risk Ratic

ru M M-H Fize=d 35% CI M-H Fim=d 35%

Short {nasal) prongs

Barrington 200 437 237 — 44 % Q33 [01Z 050]
Gao 2010 &5 5725 —a— 55% 040 [ 019, 0848]
Khalzf 200 434 230 - 45 % Q15[ 004, 060
Kirpalani 2013 54413 |B2/423 | B64 % Q86 [ 07L 101]
Maoretti 2008 2433 23 - 44 % Q16 [ 0, 064]

Conclusiones

* EI' VNI reduce la incidencia de sintomas de fallo de extubacion, y
necesidad de re intubacion dentro de las 48 horas y a la semanas
comparado con CPAPN;

* VNI no tiene ningun efecto sobre la enfermedad pulmonar crénica o
la mortalidad.

e La sincronizacion puede ser importante en la entrega de la VNI
eficaz.

ool 0 | 10 o

Favours MIFPY Fawurs MICRAR



Lo nuevo

emmars i Fell & Neonota] Medaane xax (216 ) 1-12

Contents lists available at Sciencelirect

Seminars in Fetal & Neonatal Medicine

journal homepage: www.elsevier.com/locate/siny

Review

High-frequency ventilation for non-invasive respiratory support of
neonates

Bradley A. Yoder *°, K.H. Albertine ?, D.M. Null Jr.

* Department of Pediaides, University of Uah School of Medicing, Salt Lake Cily, UT, LEA
B Dhepartment of Pediatrics, [nivemily of Califormia at Davis, Sacramenin, C4, U154
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Canula nasal de alto flujo como soporte en recién nacidos

prematuros.

Wilkinson D, Andersen C, O’Donnell CPF, De Paoli AG, Manley BJ



Aunalysis 1.1, Comparison | HFNC versus CIPAFP for primmary respirFratory support after birch, Owtcome |

Ereath or CLE.
Review: High flow nasal cannul for repietory support in pretem indants
Comparecr | HFMC verme CPAP for prmany respirztory support afterbirth

Cuterome | Death or O

Study or subgroup HEMIC PR Rage Rat®o Wieight Ak Ratio
il niTl M- e 955 O M-H Freed 955 O
< JE wesiz
Substotal (95% CI) 0 (i3 Mot estimable
Tzl et O BEERIC), O (R
Hieteropensiy: mat appicizke
Test for overzll =ffect not applicable
238 - I vk
Yoder 2013 I i — 0% 255 [ 39, 2031 ]
Substotal (95% CI) 20 17 o f—— 220 % 255 [ 0.29, 22.31 ]
Toll events 3 FFRC), | (CPAF)
st eropeneiy: mat appicaizke
Tieat e el Sfect 2 o= EE [TF = 04T}
3 3 12 wedks
Yoder 2013 = [w e | -1 B8 % e54 [ 3L, 13333 ]
Substotal (95% CI) 38 Sk T — B.E % 654 [ 032, 13235 )
Totl event=s 2 (FHFRC), O (CPAF)
Hieteropensiy: mat appicizke
Test for owverall =ffect £ = 132 (F = L23)
4 < 3T wesits (subgoup data not aveilable]
rEnpour 20 [ ] O35 ot esimalbie
M 2005 (F 34 —_— LR 034 [ Lol &13]
Csffimi 20404 raE i j Il %= IDE[Li& 751 ]
Substotal (5% CI) 153 161 G020 076 [0.15, 3.77]
Totall evert=s 2 (FFRC), 3 (CPAF)
Hsteropeneiy: Tht = 037, i = | [P = D54k F =00%
Test for owverall effect 7 = 033 (F = ILT4)
Trtal (5% 421 Z11 T —[— 10D 166 [ O .56, 4.9% ]

Ttz et 7 (M), 4 (LFAF)
Heteropeneiy: Thit = 109, i = 3 [P = LE5k F =00%

Tt o vzl mfinct 7 = 052 (P = 0136

Test fior subgmowp difierences Thit = L84, df = 2 (P = 040, P =00%




Figure 6. Forest plot of comparison: 3 HFNC versus CPAP to prevent extubation failure, outcome: Masal

trauma.

HFHC CPAP Risk Ratio Risk Ratio
Studdy or Subgroup Events Teotal Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Campbel 2008 0 20 1] 20 Mot estimakble
“oder 2013 4102 19 115 11.5% 0.30 040, 088
Mostafa-Ghar=hbaghi 2014 14 41 T 43 IM.7% 0.3 0033, 088 ——
Manley 2013 a0 142 Bz 151 G6E.9% 0730457, 043 ]
Total (95% Cl) 316 329 100.0%  0.64 [0.51, 0.79] L 3
Total events Ta 124
Heteropeneity. Chif= 356 dr= 2 (P =017, F= 44% iII.IZI‘I I]H 1'I:| IIIIIJ'

Testfor overall effect Z=4.09 (F = 000017 Favours HEMG Favours CRAF

Figure 7. Forest plot of comparison: 3 HFNC versus CPAP to prevent extubation failure, outcome:

Pneumothorax.

HFHC CPAP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fimed, 95% CI M-H, Fixed, 95% Cl1
Colling 2013 0 N 1 o 12.8% 0.32 0,07, F.a0 -
Liuz014 1 7 i 9 16.0% 0.56 0,08, 6007 "
Manley 2013 1 1482 4 151 34.0% 0251003, 2.200 =
Mostata-Ghar=nbaahi 2014 1 41 3 43 %W 0.34 10,04, 314 =
oder 2013 noo1ar 1T 119 12.0% 037 10,02, 8.00 -
Total (35% Cl) 439 457 100.0%  0.35[0.11, 1.06] —-I-l-
Total events 3 11
Heterogengly: Chi®= 0,23, df= 4 (F =099, F=0% i:I.EH I]H 110 1IZIIZ|'

Test for overall eect Z=1.56 (F = 0.06) Favours HENG  Favaurs CPAP



Author manuscript
Respir Care. Author manuscript; available in PMC 2016 March 01.

Published in final edited form as:
Respir Care. 2015 March ; 60(3): 309-320. do1:10.41 87 /respcare 03235,

% HHS Public Access

NICU Bedside Caregivers Sustain Process Improvement and

Decrease Incidence of Bronchopulmonary Dysplasia in Infants <
30 Weeks Gestation

Objetivo: Determinar si paquete de cuidado respiratorio, implementado
mediante la participacion en el Vermont Oxford Network disminuye la
incidencia de DBP, en RNPT de < de 30 semanas de EG.

Métodos . Estudio de cohorte retrospectivo.

Poblacion: RNPT 23y 29, 6 semanas

Cuatro periodos de tiempo (T1-T4): T1: 2002 — 2004
T2: 2004 — 2006
T3: 2006 — 2008
T4: 2008 - 2010



Intervenciones clinicas

Estandarizar uso de cafeina

Implementacion de manejo de
ARM

Disminuir extubaciones no programadas

Mejorar la técnica de CPAP

Estandarizar la Fio2 necesario a través de blender por canula nasal

Realizar review de Sp02, definir alarmas e implementarlas.

Vitamina A

No aspiracion con SF de TET

Administracion de surfactante

T1 T2 rempg {Anos’) T4

Clinical intervention over time. T1 = 2002—-2004, T2 = 2004-2006, T3 = 2006—2008, T4 = 2008-2010.
TET = endotracheal tube.
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Subjects (%)

BPD-free survival Survival to BFPD O2 requirement at
to discharge discharge 28 d

Primary Outcomes
e ComparadoconTly T3, hubo disminucidon en DBP (51.2% vs 29.9%)
aOR = 0.06 [IC del 95%: 0,03 - 0,13]; P <001)

e ComparadoconTly T3, hubo disminucion en O2 a 28 d (vs 69.9% vs 40.3%)
aOR =0.119 [IC del 95%: 0.07-0.20]; P < 001).

 Comparando T1y T3, hubo aumento significativo de sobrevida sin DBP (47% vs 53.15%9)
aOR =1,68 [ICdel 95%: 1.11-2,56]; P <.01)



