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Abstract

Objective: Study the predictors of extubation trial failure, for very low birth weight infant.

Methods: Retrospective review and analysis of very low birth weight infants, intubated in neonatal intensive care unit - Tawam Hospital, 2011

till 2018.

Results: GA (21, - 26+6) weeks, extubation failure associates Male gender, F10, level >0.30, and high PCO, level above 55 mmhg post extubation,
Ground glass appearance on chest XR at trial, large PDA, low and advanced grades IVH. Success associates FI0, level <(0.25) before extubation, post

extubation PEEP level (6-7) cm water.

GA (27- 29+6) weeks, failure associates FIO, level >0.30, and low PH level (6.9 - 7.24) post extubation, advanced grade IVH. Success associates
single antenatal steroid dose, FI10, level (0.21) before extubation, post extubation PEEP level range (6-7) cm.

GA (30- 32) weeks, failure associates FI0, level >0.30, low PH level (6.9 - 7.24), and low PO, (20-40) mmhg post extubation, large PDA. Success
associates mother’s Pre-labor rupture of membranes, adequately sized, waiting until FIO, requirement level is < (0.25), and IT >0.38 sec before

extubation.

Surfactant dose not determine extubation trial results for GA (21 ,- 23+6). Success associates 2 doses for GA (24- 26+6) weeks, single dose for

GA (27- 29+6) weeks, and all 1%, 2" and 3™ doses for GA (30-32) weeks.

Low phosphorus level associate’s failure for GA (24- 26+6, 27- 29+6).

Conclusion: Predictors of extubation trial failure vary among GA groups, and may guide physician to predict the result of extubation trial and
reduce exposure to failure. Optimizing documentation and follow up research studies on larger sample size, are recommended to analyze secondary

predictors.
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Background

Antenatal steroids and early use of nasal continuous positive
airway pressure (NCPAP) have significantly improved outcomes of
very low birth weight infants with respiratory distress syndrome
[1,2], but intubation with ventilator support is still required and the
optimal timing of extubation remains unclear. Nearly two thirds of
premature born at less than 29 week gestation require mechanical
ventilation during NICU stay [3]. Acute complications, and bron-

@ @ This work is licensed under Creative Commons Attribution 4.0 Licensel GJPNC.MS.ID.000531.

chopulmonary dysplasia (BPD), adverse neurodevelopmental out-
comes, related to mechanical ventilation and endotracheal intuba-
tion in extreme preterm infants [4,5] are encouraging physicians to
extubate infants as early as possible. Short-term (less than 7 days)
mechanical ventilation itself is known to be a cause of rapid dia-
phragmatic dysfunction, and long-term ventilation (more than 12
days) is also associated with failure of normal pulmonary growth
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and maturation [6]. But still 40% of mechanically ventilated ELBW
infants require re-intubation following extubation [7]. Failure of ex-
tubation has been associated with higher mortality rates, increased
length of hospital stays, and longer ventilation days [8,9].

Mode of ventilation that converts electrical activity of dia-
phragm into proportionally assisted and synchronized breath is
known as neutrally adjusted ventilatory assist (NAVA) [6]. Infants
inform the neonatologist of what support they need, directing both
the timing and depth of their breath pattern [10]. NIV NAVA can
provide synchronized post extubation ventilatory support as mea-
sured by decreased PCO, in premature infant [11].

NAVA appears to work well in neonates, but if NAVA makes a
difference in outcomes in this population, has not been established
so far [10].

Methods

Research proposal was reviewed and approved by Tawam Hu-
man Research Ethics Committee-Abu Dhabi Health service compa-
ny UAE. The purpose of the study is to evaluate the rate and predic-
tors of extubation failure in VLBW, especially the post extubation
ventilation set to establish a local protocol to avoid extubation fail-
ure, improve the outcome of VLBW infants, and decrease the rate
of chronic lung disease. Hospital ID number was de-identified and
masked to secure confidentiality and no consent was required, the
study was in compliance with the Declaration of Helsinki. The study
work starts by a pharmacy list of 1580 shot of surfactant 2011-
2018, given to 761 neonates admitted to NICU, as some patients re-
quire 1%, 2", 37 or 4" doses of surfactant. Retrospectively we collect
Data from records of 457 neonates who fit criteria of <32 weeks GA,

or < 1500g BWT. 11 neonates are excluded for congenital anomaly.

We evaluate 446 VLBW admitted to neonatal intensive care unit
(NICU) -Tawam Hospital and intubated from Jan 2011 till Jan 2018.
Risk factors, ventilation parameters, blood gas results prior and 2
hours post extubation trial are analyzed. Definition of extubation
failure is re-intubation within 5 days due to attending physician as-
sessment of clinical status and blood gas. Over years of the study
some of NICU team turned over (Guide for extubation is the aim of
the study), causing bias that could not be handled retrospectively.
Tool of statistical analysis is IBM SPSS Statistics version 20. We use
non-parametric tests for non-normally distributed Data. Categor-
ical variables analysis is loglinear and 3way Pearson’s Chi square
X, The test analyzes association between extubation trial result
and each predictor for each GA group GA (21,,- 23+6, 24- 26+6,
27-29+6, 30-32), but have not allow for analysis of all predictors at
once. At some steps analysis we must merge GA groups (21, - 23+6,
24- 26+6) for small sample size of GA group (21, - 23+6).

Extubation results are 1- success, 2- fail, 3- (not fit for extuba-
tion till end of 14 days of life). As not fit for extubation and failing
it share the case of VLBW undue for extubation, We have merge 2
and 3 for part of predictors, while used (Success, Fail) for ventila-
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tion predictors. Goodness of fit tests and cramer’s V determines the
strength of association. We run several steps analyses for some pre-
dictors to extract cut off significance or compare several variables
in pairs. Prenatal Steroid is grouped (No steroid given or unknown,
Steroid given) then subgrouped into (1 dose, 2 doses). Timing of
each dose is not recorded. Size for GA groups (small for GA- below
10™ centile on Fenton growth chart, Adequate for GA, Large for GA-
above 90" centile on Fenton growth chart). Gender groups (Male,
Female). Number of surfactant doses is determined by physician’s
opinion and clinical requirement. Patients who died at 1% day of
life are excluded from surfactant analysis. The test is performed
on 4 levels to test the cut off statistically significant dose for each
GA. Gestational diabetic status GDM groups (No GDM or unknown,
GDM). Mother’s chorioamnionitis status before delivery is defined
by gynecologist clinical assessment only and follow up histologic
chorioamnionitis is not recorded. Chorioamnionitis groups (No
chorioamnionitis or unknown, chorioamnionitis). Pre-labor rup-
tured membrane mother’s status groups (No PROM or unknown,
PROM >18hours). Caffeine treatment groups (no Caffeine, Caffeine).
Phosphorous level at 2" week of life groups (less than 1.8 mmol/L,
above 1.8 mmol/L). Day of life at 1% intubation (Intubated 1 in de-
livery room, any time later). Ventilation Mode before extubation
trial groups (NAVA, Conventional ventilation +/- Volume targeted
ventilation, PSV). Ventilation parameters before extubation are set
by attending physician. Peak Inspiratory Pressure (PIP) level be-
tween (8-28) cm H,0, Median 18.8 cm H,0, Mode 20 cm H,0. Pos-
itive end-expiratory pressure (PEEP) level between (5-8) cm H,0.
PEEP groups(<6, >6) cm H,0. Ventilation Rate 20-60/min, “mode
40/min”". Rate groups (20-40, 41-60)/ min.

Fraction of inspired oxygen F10, Mode is 0.21. Inspiratory time
(IT) range (0.20-0.86) sec. Mode 0.38 sec. IT groups (0.20-0.33,
0.33-0.37, 0.38-0.4, 0.4-0.86) sec. Patient’s respiratory rate before
extubation (RR) range (20-99)/min, Mode 50/min. RR groups (20-
40,40-70, 70-99)/min. . Blood gases are capillary and arterial sam-
ples and we set groups following acid-base homeostasis range of
arterial blood gas of VLBW. PH mean 7.33 (7.0-7.57), PH groups (7-
7.24,7.25-7.34,7.35-7.57).

PCO, mean 41 (9.2-69) mmhg, PCO, groups into (9-34, 35-54,
55-70) mmhg. PO, mean 49.4 (21.5-144), PO, level groups (20-40,
41-70, 71-145) mmhg. HCO, mean 21.38 (9.7-34), groups (9.2-18,
18.1-25, 25.1-36). BE mean - 3.98 (-15.3 to +6), BE groups (-16 to
-8, -7.9 to 6). HB mean 14.5 (7.3-24) g/dl. Post extubation ventila-
tion mode and set are chosen by attending physician. Ventilation
mode groups (Continuous positive airway pressure CPAP, Non-
invasive NAVA ventilation “NIV NAVA”, non-invasive ventilation).
PIP level mode 8 cm H,0. PIP groups (5-8, 9-30) cm H,0. FIO, level
mode 0.21, groups (0.21-0.30, 0.31-0.90). PEEP level (<6, 6-7, 8-10)
cm H,0. Ventilation rate (15-30, 31-60)/min. Edi max mean 7 (2.8-
12) uV. Edi max mean 1.4 (0.2-5) uV. PH level mode 7.3, groups (6.9-
7.24,7.25-7.34,7.35-7.55). PCO, level mode 42 mmhg, PCO, groups
(19-34, 35-54, 55-86) mmhg. PO, level mode 40 (18-127) mmHG,
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groups (20-40, 41-70, 71-145) mmHG. HCO, level groups (10-18,
18.1-25, 25.1-36) mEq/L. Each VLBW fails extubation and re-intu-
bated has CXR to check ETT tip position. The major finding for all
GA groups is ground glass appearance 60%, 51.6%, 87.5% for GA
group (21,,- 26+6, 27- 29+6, 30-32). CXR at failure groups (non-
ground glass appearance, significant ground glass appearance).
Times of extubation (1%, 2", 3™). Extubation day (within 2days
of life, within 7days of life, later). Air leak groups (No air leak, air
leak syndrome till 14 days of life). Air leak syndrome include [PIE,
Tension pneumothorax]. PDA (Tiny PDA and no treatment needed,
Large significant PDA requiring treatment). IVH grade (No IVH, low
grade 1&2, advanced grade 3&4). Continuous variables analysis is
Mean and One-way ANOVA. We don’t have a non-parametric test
that analyzes the effects of all predictors at once.

Results

The study evaluates 446 neonates <32 weeks GA, or < 1500g
BWT. 132/446 are not fit for extubation trial till the end of 14 days
of life.

1t trial extubation (till 14 days of life)

314/446 infant 1st extubated after assessment of clinical sta-
bility by attending physician. (before completing 14 days of life).

222/314 (70.7%) infant succeed at 1* trial extubation (success
is defined by passing 5 days without re-intubation).

92/314 (29.29%) infant fail at 1 trial extubation (need re-intu-

bation within 5 days post extubation).

2nd trial extubation (included only within 7 days of life to

observe patients over the next 5 days)

We exclude 34/92 trial post 15 week.

Table 1: Results.

15/92 infant are not fit for extubation till 14 days of life.
43/92 infant, 2™ trial extubation (within 7 days of life).
29/43 infant succeed 2" trial extubation.

14/43 infant fail 2™ trial of extubation.

3 trial extubation (only within 7 days to observe pa-

tients over the next 5 days)

We exclude 12 patients are not fit for extubation within the first
7 days of life.

3 infants, 3" trial extubation within 1t week.

2 infants succeed 3™ trial extubation.

1 infant fails 3™ trial extubation.
Discussion

Our study is enlighted by the paper of Shih-Hsin Wang and his
colleagues 2015, the only predictor that their study proved to be
related to extubation failure is poor acid - base homeostasis 2 hours
after extubation (pH < 7.3 and HCO, < 18 mM/L) regardless of pre-
mature GA [12]. Our study is unique for the sample size and the
analysis of subgroups GA. The following is discussion of results in
Tables 1,2,3.

One dose of antenatal steroid is enough to statistically predict
extubation success for GA (27- 29+6) weeks, and 2" dose not add
to the significance. Unrecorded cases may underestimate the effect
of steroid (bias).

Adequately sized GA group (30-32) weeks, have moderate as-
sociation with extubation success than small for GA. Male gender of
GA (21,,-26+6) weeks is related to extubation failure, and no asso-

ciation for other GA groups.

Prenatal Steroid 1 dose 27-29+6 Linear by linear, (2, N = 507) =4.73 p 0.023 0.155
Prenatal Steroid 2 doses 27-29+6 Linear by linear, (1, N = 338) =3.62 p 0.042 0.16
Adequate size for GA 30-32 Pearson’s Chi square, X, (1, N = 495) =6.5 Fisure’s exact test, p 0.039 0.232
Large for GA ALL Pearson’s Chi square, X, (1, N =491) =0.009 Fisure’s exact test, p 0.578
27-29+6 Pearson’s Chi square, X, (1, N =507) =0.02 p 0.49
30-32 Pearson’s Chi square, X, , (1, N =507) =0.11 p 0.46
Surfactant doses
2 doses before 1 trial | (21,,- 23+6) Linear by linear association, X, (1, N = 60, 70, 70) =3 p 0.157
3 doses before 1 trial Linear by linear association, X, (1, N = 60, 70, 70) =1.3 p 0.317
4 doses before 1% trial Linear by linear association, X, (1, N = 60, 70, 70) =1.3 p 0.317
2 doses before 1°* trial (24- 26+6) Linear by linear association, X,(1, N = 60) =5.7 p 0.019
2 doses for 2 trials Linear by linear association, X,(1, N = 70) =6.5 p 0.01
3 doses before 1 trial Linear by linear association, X, (1, N = 60) =4,6 p 0.031
3 doses for several trials Linear by linear association, X, (1, N = 70) =5.9 p 0.015
one dose before 1% trial (27-29+6) Linear by linear association, X, (1, N = 363) =13.46 p 0.0002
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2 doses before 1% trial Linear by linear association, X, (1, N = 314) =14.6 p 0.0001
2 doses for 2 trials Linear by linear association, X, (1, N = 363) =13.4 p 0.0002
1dose (30-32) Linear by linear association, X, (1, N = 363) = 4.98 p 0.026
2 doses Linear by linear association, X, (1, N=363) =5.8 p 0.016
3 doses Linear by linear association, X, (1, N=363) = 16.5 p 0.00004
GDM Pearson’s Chi square, X, (1, N=507) =2 p 0.09
Chorioamnionitis Pearson’s Chi square, X, (1, N=507) =1.1 Fisher’s exact test, p 0.198
Caffeine Pearson’s Chi square, X, (1, N =363) =2.3 Fisher’s exact test, p 0.089

No-PROM Pearson’s Chi square, X, (1, N=507) =9.3 p 0.002 0.346
Gender (Male) (21,,- 26+6) Pearson’s Chi square, X,, (1, N =507) =7.8 p 0.005 0.204
Low PO, level (24- 26+6) Pearson’s Chi square, X, (1, N =299) =7.1 p 0.007 0.305

(27-29+6) Pearson’s Chi square, X, (1, N =299) = 4.3 p 0.036 0.176
(21,,- 23+6) Pearson’s Chi square, X, (1, N=299) =1.2 p 0.42
(30-32) Pearson’s Chi square, X, (1, N =299) = 3.5 Pp 0.06

Table 2: Results.

(21,,- 26+6) Pearson’s Chi square, X, (1, N =451) =3.1 Fisher’s exact test, p 0.062
Air leak [PIE + Tension pneumothorax] (27-29+6) Pearson’s Chi square, X, (1, N =451) =1.56 Fisher’s exact test, p 0.215
(30-32) Pearson’s Chi square, X, (1, N = 451) =4.5 Fisher’s exact test, p 0.183
(21,,-26+6) | Pearson’s Chisquare, X, (1, N = 436) =8.24 p 0.004
Large significant PDA requiring treatment | (27- 29+6) Pearson’s Chi square, X, (1, N = 436) =2.7 p 0.09
(30-32) Pearson’s Chi square, X, (1, N = 436) =5.9 Fisher’s exact test p 0.029
(21,,- 26+6) Pearson’s Chi square, X, (1, N =394) =8.2 p 0.004
IVH low grade 1&2 (27-29+6) Pearson’s Chi square, X, (1, N = 394) =0.75 p 0.38
(30-32) Pearson’s Chi square, X, (1, N =394) =1.17 Fisher’s exact test, p 0.24
(21,,-26+6) | Pearson’s Chisquare, X, (1, N =349) =11.9 p 0.001 0.353
IVH advanced grade 3&4 (27- 29+6) Pearson’s Chi square, X, (1, N = 349) =8.2 Fisher’s exact test, p 0.011
(30-32) Pearson’s Chi square, X, (1, N = 349) =0.172 Fisher’s exact test, p 0.854

Table 3: Results.

Pearson’s Chi square, X, (1, N =359)

(24- 26+6) =009 p0.76
Day of life at 1! Intubation (27-29+6) | Pearson’s Chisquare, X, (1, N=359) = 1.1 p 0.29
(30-32) Pearson’s Chi square, X, (1, N =359) = p0.77

0.08

Ventilation mode before extubation

Pearson’s Chi square, X, (1, N = 338)

NAVA mode ~0.67 Fisher’s exact test, p 0.24
conventional ventilation +/- Volume Pearson’s Chi square, X, (1, N = 169) Fisher’s exact test, p
targeted =0.119 0.442
pSV Pearson’s Chi square, X, (1, N = 338) Fisher’s exact test, p
=0.71 0.238
(PIP) level before extubation One-way ANOVA F (2,250) =0.71 p 0.49

(PEEP) level before extubation

Pearson’s Chi square, X, (1, N = 330)

=0.56

Fisher’s exact test, p 0.26
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Ventilation Rate before extubation

Pearson’s Chi square, X, (1, N = 287)

Fisher’s exact test, p 0.21

=0.89
. ) Linear by linear association, X, (1, N =
(F10,) 0.21 before extubation (27-29+6) 334) = 4.84 p 0.028
(21,,- Linear by linear association, X, (1, N =
26+6) 334)=9 p0.003
(F10,) 0.25 before extubation L - iation, X, (1, N
) inear by linear association, X, (1, N =
(30-32) 334) =17.84 p 0.000026
IT before extubation IT >0.38 sec (30-32) Pearson’s Chi Scil;a;; X, (1, N =162) Fisure’s exact test, p 0.04 0.324
Patient’s respiratory Rate before
extubation
(20-40, 40-70)/min Pearson’s Chi squoagel, X, (1,N=168) = Fisure’s exact test, p 0.53
(40-70, 70-99)/min Pearson’s Chi ngaOrZéXZ (1, N'=168) = Fisure’s exact test, p 0.5
NAVA Level before extubation One-way ANOVA F (1,48) = 0.012 p0.91 L5 (0'8'“1)ch H20/
Edi max before extubation One-way ANOVAF (1,29)=1.6 p0.2 8.77 (2.9, 14) pv
Edi min before extubation One-way ANOVAF (1,29) =1.15 p 0.29 1.36 (0.3, 5.5) pv
PH before extubation One-way ANOVA F (2,348) =0.52 p 0.59 7.33(7.0-7.57)
PCO, before extubation One-way ANOVA F (2,348) = 0.42 p 0.65 41 (9.2-69) mmhg
PO, before extubation One-way ANOVA F (2,348) = 1.7 p 0.16 49'41512r111.hsg_144)
HCO, before extubation One-way ANOVA F (2,348) = 0.27 p 0.75 21.38 (9.7-34)
BE before extubation One-way ANOVAF (2,348) =13 p 0.82 -3.98 (-15.3 to +6)
HB before extubation One-way ANOVA F (2, 346) = 0.953 p 0.38 14.5 (7.3-24) g/dl
LAC before extubation One-way ANOVA F(2) = 0.289 p 0.749 2.82 (0-12.7) mmol/L
Post extubation ventilation mode
(CPAP, NIV NAVA, NIV PC) (21,,-26+6) Pearson’s Chi 5‘1‘83;66' X, (1,N=350) p0.87
(CPAP, NIV NAVA, NIV PC) (27-29+6) Pearson’s Chi S(iléag;*, X, (1, N = 350) p023
Pearson’s Chi square, X, (1, N=258) Fisher’s Exact Test p
(CPAP, NIV NAVA) (30-32) -1304 0315
Pearson’s Chi square, X, (1, N=258) = Fisher’s Exact Test p
(NIV NAVA, NIV PC) 507 0126
(CPAP, NIV PC) Pearson’s Chi square, X, (1, N=258) =3 Fisher’s Exact Test p 0.1
PIP post extubation Pearson’s Chi square, X, (1, N = 233) =2.7 Fisher SOE(;(;;t Testp
PEEP post extubation
) Pearson’s Chi square, X, (1, N =313) Fisher’s Exact Test p
(less than 6, 6-7) cm H,0 ~0417 0314
(21,,- Pearson’s Chi square, X, (1, N = 114)
26+6) =447 p0.042 0415
(6-7,8-10) cm H,0 (27- 29+6) Pearson’s Chi S‘i‘fg: X, (LN =114) p 0.028 0.273
(30-32) Pearson’s Chi square, X, (1, N =114) Fisher’s Exact Test p
=1.79 0.208
(21,,-26+6) Pearson’s Chi sq_l:)agr; X, (1,N=221) p 026
Ventilation Rate post extubation :
(15-30, 31-60) (27-29+6) | Pearson’s Chisquare, X, (1, N=221)=2.2 p0.1
(30-32) X, (1,N=221)=1.29 Fisher’s Exact Test p 0.21
Post extubation ventilation (IT) One-way ANOVAF (2,47) =18 p 0.175 0.40 (0.30-0.59) sec
Post extubation NAVA level One-way ANOVA F (1, 60) =0.009 p 0.925 1.74 (0.5-3.7) cm

H,0/uv
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Edi max post extubation

One-way ANOVA F (1, 18) =0.245

p 0.629

7 (2.8-12) pv

Edi min post extubation

One-way ANOVA F (1, 18) =0.001

p 0.997

1.4 (0.2-5) pv

HCO, post extubation (10-18, 18.1-

Pearson’s Chi square, X, (1, N = 334)

Fisure’s exact test, p 0.07

25) mEq/L =2.78

526}8) Pearson’s Chi S(l%?;g’ X, (1, N =308) Fisure’s exact test, p 0.31
HCO, post ex’;uel:;alzgz/(ﬁ&l-za 25.1- (27-29+6) Pearson’s Chi sq:(x)a;;, X, (1,N=308) Fisure’s exact test, p 0.48
(30-32) Pearson’s Chi square, X, (1, N=308) =1.1 | Fisure’s exact test, p 0.34

214 trial extubation Pearson’s Chi s;](l)xigeéxz (1,N=357) Fisher'sO ele;;it test, p

31 trial extubation Pearson’s Chi s;](l)llairgéxz (1,N=257) Fisher's0 f:;(sait test, p
Extubation daylg\;v;;c;)in 2days of life, (237()—_;3-)1-.6, Pearson’s Chi Sg(l)l;r;éxz (1,N=352) Fisher’s exact test, p 0.21
Extubation daylg\gglin 7days of life, (22 1{.‘5 623g)6, Pearson’s Chi i%ug(l)‘g, X,(1,N=68) Fisher’s exact test, p 0.56

Number of days post extubation

On-way ANOVA F (2, 104) =0.78

p 0.457

=0.15

(21,,-26+6 Pearson’s Chi square, X, (1, N = 356) p 0.009 0318
=6.78
FI0, post extubation (0.21-0.30, Pearson’s Chi square, X, (1, N = 356)
0.31-0.90) mmHG (27-29+6) —971 p 0.003 0.234
(30-32) Pearson’s Chi square, X, (1, N =356) = Fisher’s Exact Test p
13.6 0.004
(21,,-26+6) | Pearson’s Chi square, X, (1, N = 285) =2.9 p 0.085
Post extubation PH (6.9-7.24, 7.25- | (27-29+6) Pearson’s Chi square, X, (1, N = 285) =5 p 0.025 0.192
7.34
) (30-32) Pearson’s Chi square, X, (1, N = 285) Fisher’s Exact Test p
=10.27 0.015
(21,,-26+6) | Pearson’s Chi square, X, (1, N=314) =3.9 | Fisher’s Exact Test p 0.05
Post extubation PH (7.25-7.34, 7.35- | (27-29+6) Pearson’s Chi square, X, (1, N=314) =2 | Fisher’s Exact Testp 0.11
7.55). e Chi -
(30-32) Pearson’s Chi S?%a;egl X, (1, N=314) Fisher’s Exact Test p 0.45
(2L, Pearson’s Chi square, X, (1,308) = 6.61 0.01 0.329
26+6) quare, £, L& ' P :
PCO, level post extubation 35-54, ) Pearson’s Chi square, X, (1, N = 308)
55-86)mmHG (27-29+6) =1.81 p 0142
(30-32) Pearson’s Chi sclula?r’g, X, (1,N =308) Fisher’s exact test p 0.321
(21,,-26+6) Pearson’s Chi S(i%agg' X, (1, N =322) Fisher’s exact test p 0.6
PCO, level post extubation (19-34, Pearson’s Chi square, X, (1, N = 322)
35-54) mmHG (27-29+6) =1.82 p 0127
(30-32) Pearson’s Chi square, X, (1, N = 322) Fisher’s exact test p 0.68
=0.016
(21, Pearson’s Chi square, X, (1, N = 320) =3.7 0.54
26+6) quare, £, L4 : pe
PO, level post extubation (20-40, , : _
41-70) mmHG (27-29+6) | Pearson’s Chi sauare X, (1,N =320) p0.76
(30-32) Pearson’s Chi square, X, (1, N =320) =5.3 p 0.021 0.225
PO, level post extubation (41-70, Pearson’s Chi square, X, (1, N = 206) 0.25
71-145) mmHG =0.71 po
526}35 Pearson's Chi ST:;Z’ X, (1, N =119) Fisher’s exact test p 0.02
Ground glass.app?arance and Ist (27-29+6) | Pearson’s Chisquare, X, (1, N=119) =1.8 | Fisher’s exact test p 0.16
trial failure 2
(30-32) Pearson’s Chi square, X, (1, N = 119) Fisher’s exact test p 0.87
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GA group (21, ,-23+6) wis 1 at canalicular stage of fetal lung de-
velopment and has no surfactant production. All doses of surfactant
are not enough to make a statistical difference in extubation trial.
The underdeveloped lung is not fit for extubation trial, dependent
on invasive ventilation and surfactant is not enough alone to be the
treatment of choice to prevent extubation failure. GA group (24-
26+6) w is at saccular lung maturity stage. Surfactant is detected in
fetal amniotic fluid at this GA, and 2 doses of surfactant are enough
to compensate for surfactant deficiency and make a statistically sig-
nificant association with extubation success. GA group (27- 29+6)
w is at fetal saccular lung maturity stage with much surfactant pro-
duction. One dose of surfactant is enough for extubation trial suc-
cess, and further doses do not add to significance. GA group (30-32)
w lung has well established surfactant production, and in case of
deficiency, all accumulative surfactant doses are associated with ex-
tubation trial success. Extra factors causing surfactant deficiency in
GA group (30-32) w, need to be studied further. Gestational diabet-
ic status GDM, Chorioamnionitis are not related to extubation trial.
Unknown cases may drift results and underestimate the infectious
effect on extubation trial.

Pre-labor ruptured membrane (PROM) seems to be a predictor
for extubation success, as NO PROM group is statistically associated
with extubation trial failure for all GA groups. Caffeine treatment
is not related to extubation trial for all GA groups. Low PO, level
at 2 weeks of life is strongly associated with extubation failure for
GA (24- 26+6) weeks, mildly associated for GA (27- 29+6) weeks,
butnot for GA groups (21, - 23+6, 30-32). Optimal PO4 supplement
added to parenteral nutrition may add to extubation trial success.
All GA groups (21 ,- 23+6) w infants included are intubated at de-
livery room for respiratory failure. Analysis of day of 1% intubation
(delivery room, later) is not visible, but not related to extubation
trial for other GA groups. Ventilation Mode, PIP, PEEP, Rate before
extubation are not related to extubation trial for all GA groups. Re-
ducing the fraction of inspired oxygen (F10,) to 0.21 before extuba-
tion associates extubation success trial for GA group (27- 29+6) w,
while (0.25) is enough for success for GA group (21,,- 26+6, 30-32)
w. This result is determined by bedside practice, and (0.21) is rec-
ommended as a guide.

Short Inspiratory time before extubation (IT) groups (0.2-0.33,
0.33-0.37) sec act the same and has no relation with extubation tri-
al. Longer IT groups (0.38-0.4, 0.4-0.86) sec act the same and has no
relation with extubation trial. Comparison between 1 (0.20-0.37,
0.38- 0.86) sec is significant for GA group (30-32) w. Inspiratory
time before extubation (IT) (0.38-0.86) sec associates trial success
for GA group (30-32) w. As the longer IT group (0.4-0.86) sec act
the same as IT group (0.38-0.4) sec, and RDS management requires
lower possible range of IT, we recommend starting with IT range
(0.38-0.4) sec for safe ventilation and successful extubation trial.
Patient’s respiratory rate before extubation (RR) is not related to
extubation trial. Tachypneic VLBW may still succeed extubation
trial, as well as variably slow breathing VLBW. Neutrally adjusted
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ventilatory assist NAVA Level, electrical activity of the diaphragm
(Edi) (max & min) before extubation are not related to extubation
trial. Blood gas PH, PCO,, PO,, HCO,, BE, HB, LAC before extubation
are all not related to extubation trial.

Post extubation ventilation mode, PIP, Rate, IT, NAVA level, Edi
(max & min) are not related to extubation trial. Low PEEP level (<6,
6-7) cm H,0 post extubation is not related to 25 extubation trial
for all GA groups. 26 For high PEEP level (6-7, 8-10) cm H,O post
27 extubation trial, extubation trial success is 28 related to PEEP
level (6-7) cm H,0 for GA 29 (21 ,- 26+6, 27- 29+6) w, but not for
GA group 30 (30-32) w. Ventilation FIO, level > 0.30 post extuba-
tion associates extubation trial failure for all GA groups. Metabolic
acidosis post extubation associates extubation failure for GA groups
(27- 29+6, 30-32) w, but not for GA (21,, -26+6) w. For GA (21,
-26+6) w metabolic acidosis is somehow a characteristic feature
and is not a good predictor for extubation failure. At this point our
study differ in results from the study of Taiwan 2015, because in
mixing all GA groups, metabolic acidosis is a predictor for failure
for all GA groups. Metabolic alkalosis is not related to extubation
trial for all GA.

High PCO, level > 55 mmhg post extubation associates extu-
bation trial failure for GA (21_,- 26+6). Physician decided to re-in-
tubate VLBW (trial fail) selectively at this level of PCO,, and the
analysis show no association between PIP, ventilation Rate and
extubation trial, therefore giving a chance of ventilation set adjust-
ment to reduce PCO, level by increasing PIP or Rate of ventilation
may not be helpful to turn the trial result into success for GA (21, -

26+6). Low PCO, is not related to extubation trial success.

Post extubation ventilation rate grouped into (15-30, 31-60)/
min. PCO, post extubation and ventilation Rate are not related for
all GA groups. One Way ANOVA F (2, 218) =1.59, p=0.206. At failure
we grouped infants’ respiratory rate into (0-30, 31-60, 61- 100)/
min. PCO, mean is not related by general linear model test to in-
fant’s respiratory rate post extubation (failure group only) for all
GA groups, and extra factors need to be studied further. One Way
ANOVA F (2, 108) =0.39, p=0.677. No relation between high PCO,
and extubation trial for (27- 29+6, 30-32).

Low PO, level post extubation is not related to the trial for GA
groups (21 ,- 26+6, 27- 29+6) w, but associate’s failure for GA (30-
32) w. High PO, post extubation is not related to trial for all GA
groups. Post extubation blood gas-HCO, is not related to extubation
trial.

Chest XR at 1% extubation failure, showing significant ground
glass appearance is statistically significant for GA group (21 ,-
26+6). We recommend a new study to determine the efficacy of
performing CXR before extubation trial to guide extubation deci-
sion for GA group (21,,- 26+6). CXR at 2" extubation failure show-
ing Non-ground glass appearance for GA group (21, - 26+6) is sta-
tistically significant. At 2" trial failure for GA group (21 ,- 26+6),
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CXR cleared of ground glass appearance but trial may still fail for
other reasons. CXR at failure is not related to extubation trial for
further mature GA groups (27- 29+6, 30-32). Times of extubation
trial (1%, 2™ 3" are not related to extubation trial results.

1%t extubation within 2days of life is not related to trial results
for GA groups (27- 29+6, 30-32) w. 1% extubation within 7days
of life is not related to trial results for GA groups (21 ,- 23+6, 24-
26+6) w. GA group do not predict day of failure post extubation
trial. On-way ANOVA F(2, 104) =0.78, p=0.457. Air leak syndrome
is not related to extubation trial for all GA groups. Patent Ductus
Arteriosus (PDA) is not related to extubation trial for GA groups
(27- 29+6) w. Large significant PDA requiring treatment is asso-
ciated with extubation failure for GA group (21,,- 26+6, 30-32) w.
Bedside practice may drift results. Low grade IVH (1&2) associates
extubation failure for GA group (21, ,-26+6) w, but not related for
GA groups (27- 29+6, 30-32) w. Advanced IVH grade (3&4) associ-
ates extubation failure for GA groups (21 ,- 26+6, 27- 29+6) w, but
is not related for GA (30-32) w.

Do Times Extubation Increase IVH Rate?

low grade IVH is not related to extubation times for all GA
groups. Pearson’s Chi square, X, (1, N = 302) =0.385, Fisher’s exact
test, p 0.37. Advanced grade IVH is not related to extubation times
for all GA groups. Pearson’s Chi square, X, (1, N = 340) =0.12, 3.4,
1.51. Fisher’s exact test, p 0.49, 0.06, 0.23.

Conclusion

Predictors of extubation trial failure are different between GA
groups. Associated risk factors may guide physician to predict the
result of extubation trial and reduce exposure to trial failure. Ac-
curate documentation of antenatal history is critical for statistical
significance of association. Follow up research studies on larger
sample size are recommended to analyze secondary predictors.
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