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METHODS: Study Cohort
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RESULTS: Primary Outcomes

Table 3 Primary Outcomes (BPD/Death) in the Three Study Groups

ETT versus ETT versus NIPPV
T NIPPYV NCPAP NIPPV, NCPAP, versus NCPAP,
BPD Status {n=68) {n=66) (n=23) p Value p Value p Value

Dumpa V, et al. Am J Perinatol 2011;28:321-330

TYPE and TIMING of VENTILATION in the
FIRST POSTNATAL WEEK is
ASSOCIATED with
BRONCHOPULMONARY DYSPLASIA
(BPD)/DEATH

(DumpaV, et al. Am J Perinatol 2011;28:321-
330)

RESULTS: rates of BPD/death

Dumpa V, et al. Am J Perinatol 2011;28:321-330

METHODS: Study Cohort

Neonates < 28 weeks’ gestational age
AND <1000 g
N = 426

Patients Excluded (N=172)

“*Died DOL 1

“*Not intubated DOL 1

“»Never extubated

<*Major congenital comorbidities

Patients Included
N= 254

———){ Missing or erroneous data (N=8) ‘
| ] Randomized exclusion of twins (N=23) |

Final Cohort
N=223

Berger J, et al. Am J Perinatol 2014;31:1063-1072




Overall unadjusted survival varies
significantly by day of first extubation

Unadjusted Survival: BPD

+ Censored

-- Extubated DOL 1-3
-- Extubated DOL 4-7
-- Extubated DOL 8+

Overall Log-rank p < 0.0001

Probability of No BPD

Berger J, cal. Am g Perinatol 2014311063102 1M from First Extubation (d)

Early extubation prevents BPD even
when reintubation is necessary

Study Cohort
N =223

First
Extubation

) Yes No Yes No Yes No
Extubation N =58 N =25 N=27 N=7 N=76 N =30

Failure (69.9%) [ (30.1%) || (79.4%) § (20.6%) [ (71.7%) || (28.3%)

95% Cl| 0.9963,C3:43.385%, [G0. 478683,117.9682

Hazar{l rathtazhAf48tidin6803tio: P.3911
HA=0.5671 P|< 0.0001 P < 0.00

Berger J, et al. Am J Perinatol 2014:31:1063-1072

TIMING OF EXTUBATION and BPD

= When adjusting for multiple relevant
factors, extubation is associated

with a significantly reduced hazard of

BPD when compared to extubation DOL
4-7 or extubation after the first week of life

= Extubation is also associated
with a significantly reduced hazard of
BPD when compared to extubation after
the first week of life

Berger J, et al. Am J Perinatol 2014;31:1063-1072

Compared to early extubation, late
extubation increases risk of BPD

Unadjusted Survival: BPD

Extubation Group Hazard Ratio 95% Confidence Interval  P-value
DOL 4-7 vs DOL 1-3 1.441 0.877, 2.370 0.1496
DOL 8+ vs DOL 1-3 5.353 3.601, 7.956 <0.0001
DOL 8+ vs DOL 4-7 3.7137 2.3823, 5.7891 <0.0001

Adjusted Survival: BPD

Extubation Group Hazard Ratio 95% Confidence Interval P-value
DOL 4-7 vs DOL 1-3 1.908 1.067, 3.412 0.0292
DOL 8+ vs DOL 1-3 12.671 7.564, 21.228 <0.0001
DOL 8+ vs DOL 4-7 6.6398 3.9808, 11.0749 <0.0001

Adjusted for gestational age, race, gender, antenatal steroid use, APGAR scores,
multiple gestation, mode of delivery, delivery room resuscitation efforts, surfactant
delivery, neonatal comorbidities, and need for reintubation

Berger J, et al. Am J Perinatol 2014;31:1063-1072

RESULTS: Severity of BPD by
extubation DOL

Table 3 Severity of BPD by ex:

Extubation group DOL 1-3 (N = 38) DOL 4-7 (N = 26) DOL B+ (¥ = 107) palue
21(55.3) 146.2) 41(38.3)
4{105) 5(19.2) 14(13.1)

13 (34.2) 9 (34.¢ 52 (48.6)

ed from the table.

Berger J, et al. Am J Perinatol 2014;31:1063-1072

RE-INTUBATION and BPD

= Reintubation rates do not
significantly differ across study
groups

= Babies and
need to be reintubated are still at a
lower risk of BPD than babies who
are first extubated later in life and do
not need to be reintubated

Berger J, et al. Am J Perinatol 2014;31:1063-1072



RE-INTUBATION and BPD

Figure. Adjusted Probability of Developing
Bronchopulmonary Dysplasia (BPD)

RE-INTUBATION and BPD

Table 5. Adjusted ORs for Adverse Respiratory Outcomes Among Survivors Obtained From the Logistic Regression Model Indusive:
of the Duration of Mechanical Ventilation and the Number of Ventilation Courses

Adjusted R (95% O
Exposure 800 Discirged on Orygen Tracheostomy

Cumulative Duration of invasive Mechanical Ventilation, d

sive mechanical
doe: chronic respiratory
bove that attributable t tive duration
cal ventilation. A practice of routinely trialing
en low ventilator settings are reached, even if
success is not guaranteed, may reduce the risk of
and chronic respiratory impairment in extremely
preterm infants.

Jensen EA, et al. JAMA Pediatr 2015;169:1011-1017 Jensen EA, et al. JAMA Pediatr 2015;169:1011-1017

RE-INTUBATION and BPD

N=224, <27 weeks GA studied

Infants who were younger at initial extubation spent
less time on the ventilator

64% infants had to be re-intubated

Every day first extubation attempt is delayed: $4555
in extra hospital charges

Older the infant at first extubation attempt, the more
likely the infant will have moderate-to-severe BPD
Re-intubation not associated with mortality,
moderate-severe BPD, or length of stay

A PROSPECTIVE RANDOMIZED
CONTROLLED TRIAL COMPARING
SYNCHRONIZED NASAL INTERMITTENT
POSITIVE PRESSURE VENTILATION
(SNIPPV) VERSUS NASAL CONTINUOUS
POSITIVE AIRWAY PRESSURE (NCPAP)

(Khalaf MN, et al. Pediatrics 2001;108:13-17)

Robbins M, et al. J Neonatal-Perinatal Med 2

SELECTED SUPPORTIVE STUDIES OF SNIPPV USE IN NEONATES
Author/Year Type Mode N SNIPPV Group  Control Group ~ Outcomes
Friedlich RCT 2 “ SNIPPVA: Rate: - Less failed
1999 10; PIP: same n extubation with

as pre- SNIPPV
extubation;
PEE

RESULTS

Age atrstudy ,(d) 4 (1-83) 2.5(1-106) 0.95
Wt. at study (gm) 111055 120075 0.32
Pre-MAP (cm H;O) 4.9 +0.2 51+0.2 0.38
Pre-FiO, 0.30£0.02 0.30+0.01 0.84
AR (cm/H,O/L/s)* 169 £ 16 205121 0.18
LC (m/emH,0)*  0.74+0.02 0.8+0.1 0.57
Post-pH 7.36 £0.03 7.34+0.02 0.14
Post-CO, (mmHg) 37+1.0 40 +2.0 0.06

Apnea (n) 2.24+£0.8 2.03+£0.7 0.84
Success (n, %) 32 (94) 18 (60) <0.01

e

for SpO,: 92-

0.6s; FiO, 95%

adjusted
SpO,: 92+

Barrington SNIPPV: Rate:  NCPAP: 6 Less failed

2001 12; PIP: 16 (to extubation with
deliver at least SNIPPV

2
[

95%

Moretti SNIPPV: Rate: 5; Less failed
2008 F - extubation with
i SNIPPV

adjusted for
SpO,: 90-94%
Bhandari Retrospective 2orfor 469 SNIPPV group
2009 apnea (BW 500-750 g)
extubation; PIP:  L/mil had decreased
increased by 2-4 adjustedfor  BPD, BPD/death,
over pre- Sp0,: 85-96%  NDIand NDlideath
extubation
values; PEEP:
Flow: 8-10

Data expressed as mean * sem. *PFTs done on 53/64. 83%




2° MODE: vs NIPPV

Jasani, B et al. J Matern Fetal Neonatal Med 2016;29:1546-51

A RANDOMIZED CONTROLLED TRIAL OF
SYNCHRONIZED NASAL INTERMITTENT
POSITIVE PRESSURE (SNIPPV)
VENTILATION IN RDS

(Bhandari V, et al. J Perinatol 2007;27:697-703)

SELECTED STUDIES OF NIPPV USE IN NEONATES

Author/Year Type Mode N NIPPV Group Control Outcomes
Kugelman RCT 1 : Rate: 12- NCPAP: 6-7; NIPPV group had
2007 - Fio, decreased BPD
adjusted
for SpO;:
. 88-92%
adjusted for
SpO,: 88-
92%

Khorana NIPPV: Same as NCPAP: No differences in
2008 pre- Same as outcomes;
extubation pre- however, there
ventilator extubation were significant
settings PEEP differences in the
demographics of
the 2 groups

Sai Sunil : NCPAP: 5; Less failed
Kishore PIP: 1 6 extubation with
2009 ; NIPPV

adjusted for
SpO,;: 88-
93%

29 MODE: vs NIPPV

= The duration of NIV was significantly lower in
NIPPV group as compared to NCPAP group
(40.4 +39.3 hours versus 111.8 £116.4 hours,
p=0.003)

= The duration of supplementary oxygen was
significantly lower in NIPPV versus NCPAP
group (84.9 £92.1 hours versus 190.1 £140.5
hours, p=0.002)

= The rates of BPD in NIPPV group (2/29, 6.9%)
were significantly lower than in NCPAP group
(9/28, 32.14%) (p =0.02)

Jasani, B et al. J Matern Fetal Neonatal Med 2016;29:1546-51

NICU OUTCOMES

CcVv SNIPPV P
[((&21)) (n=20) value
11 (52) 4 (20) 0.03
7(33) 2 (10) 0.04
4 (19) 2 (10) 0.66
1(5) 15 1.0
3 (14) 4 (20) 0.70
6 (29) 6 (30) 1.0
1(5) 2 (10) 0.61
5(25) 2 (10) 0.41
6(29) 6 (30) 1.0
1(5) 3 (15) 0.34
46.8 6.3  45.5+6.1 0.88
16.6 £3.1  12.7+2.6 | 0.17
9.8+2.2 11.7 2.1 | 0.27
Length of stay (days)* 65.0 5.3 61.6+5.2  0.65

Data expressed as *Mean + sem

1° MODE: vs NIPPV
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Armanian A-M, et al. Int J Prev Med 2014;5:1543-1551



1° MODE: vs NIPPV with MIST / LISA
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Armanian A-M, et al. Int J Prev Med 2014;5:1543-1551 Oncel MY, et al. Arch Dis Child Fetal Neonatal Ed 2016;101:F323-8

19 MODE: vs NIPPV with MIST / LISA

vs NIPPV with MIST / LISA TR e AT W
95% C1 of the
(s . difference
Table 1 Demographic and clinical characteristics of study goups S b il s o o D
NCPAP iRy mery oukcomes
Charcterisis =100 =100 b Value ded mvasive ventlation i the st 72 of 29 29) 1303y 016 004 027 a00s
60 60) 00 022 008 035 0002
Gestational age, meansSD, weeks 1216 29201 076
Birthweigh, means$D, g N752214 11804206 0.85 ie-max) days 301 20-29 081 -02 182 (2}
S~} S a— B BN et L 1 of invasive veritilation, median (- ax) days 10-25 20-n 125 137 . 034
st () ol - e 1 of supplemental oxygen, median (mwi-ms) days 5(1-38 3039 234 o8 18 0003
Atenatal stemic, n (%) ) 86 06) 08 all e of ituba o, 1 (%) a7 0n 000 an 004 02 008
Premature rupture of membrane > 18 b, (%) 15 (15) 8@ (31} 10} 56 002 007 om 047
Apgarscore at 1 min, median (in-max) 607 600 025 16 016) 70 00 wn e 0046
Agorscore at 5 min, mecan (min-max) 8591 85-10) 016 56 ‘0 002 0ot ™ as2
for Neonatal Acuta Phisology . meinas0 965 29,1466 0.8 s <30 woeks gestatonal age a0 s
e prognarcies, n (%)  08) 16 G6) 075 mary outcomes
Smallfor gestatoral age, n (%) T i) 078 eded nvasive vertlation n the irst 72 h of i, n (%) 19 032) 1@ ot 004 0z a6
Matornal preeclampsia, n (%) 7o) nen 032 Hocied suactant, (%) ) 2044 o1 oot I 03
Candiomspirtory safus ot enolment Secondary outcomes
Fug, mnanasD (%) 19,8138 10 Duration of NCPAPIMPPY, m n-max) das a1 3029 102 054 2% 020
Syou meonaSD (K] 2273 020 Duration of invasive venilation, meclian (min-max) cays 20-29 200 1,00 253 4% 056
Py, meansS0, e Hg 50494 w1 Ourstion of supglemental oxygen, meian imin-mz) days s50-30 3025 201 019 an 0004
"Resphatory rte, meansS0, bpm 97137 o3 Overal rate of ifubton, 1 (%) 24 10) 15073 o 004 o a1s
Hadt18he, maaniSD, bots 130:34 056 Preunotharas, n (%) 0 2 -003 008 o oM
WCPAP, nas| conmuouns posfve Srway, (esu; NIPPY, nasal inermitert poste presure e ticn g 19 b Lot S (i ek
e, (5%} 508 366 o002 006 012 0s4
Nl 1o tewers BPD 3 mong Surivort 10 Gacharge.
8#D, broachcgulmanaty csplasa: NCPAY, nasal contiuous postive o sy prssue; HIFPY, hasa iermittet posiive presairevertation

Oncel MY, et al. Arch Dis Child Fetal Neonatal Ed 2016;101:F323-8

ncel MY, et

vs NIPPV (+ MIST / LISA)

- = Attempt to extubate in the first 72h
Table 4 Comparison of primary outcomes between our study and the others

Moderate to severe f I'f
Meed to intubotion  Need for sufactant 89D ot life
Gestational Time of assessment el s el

age (weeks) No. of primary outcome NCPAP (%) NIPPV (%) NCPAP (%) NIPPV (%) NCPAP (%) NIPPV (%) MIST

Kugelmanet o Q007) 2034 B4 Within the fist 120 Undear  Unckar 17 i [ ] Efforts should focus on 24h _— 72h

Meneses et ' 2011) 2633 200 Within the first 220 E 5
Ramanathan et " 26-29% 110 In the firt 7 days after surfactant " 10 £l a

“window” of opportunity to extubate

Kipalmietal’ Q013 <36 1007 Within the frst 28 days of e 585 Undew 31
shi et "' (2014) a7 144t any ime 1. IS 85 827 Unclear

Cod oo o = L = Re-intubation at later postnatal ages

*Satistcaly sigificant, (p<0.05).
BPD, bronchopulmonary dysplasa; MIST, miially invashe surtactant therapy; NCPAP, nasal ontinuous positve sitway pressure; NIPPY, nasal intermittert posit

does worsen outcomes

Oncel MY, et al. Arch Dis Child Fetal Neonatal Ed 2016;101:F323-8




LOSE THE TUBE

m Secondary mode (S)NIPPV:
Recommended as first choice for
extubation

m Recommended to control apnea,
escalating from NC to NCPAP to NIPPV,
in an attempt to avoid intubation

m Primary mode (S)NIPPV - with or
without LISA / MIST:

¢ Critical Care Tower

Any questions?
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¢ 39 Level IV NICU
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