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NIV (Non-Invasive Ventilation)
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Crit Care Med. 2005 Mow;33(11):2465-T0.

Noninvasive ventilation to prevent respiratory failure after extubation in high-risk
patients.

Nava 57, Gregoretti C, Fanfulla F, Sguadrone E, Grassi M, Carducci A Belirame F. Navalesi P.
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Am J Respir Crit Care Med. 2006 Jan 151732316470, Epub 2005 Oct 13.

Early noninvasive ventilation averts extubation failure in patients at risk: a randomized
trial.

Femer M*, Valencia M, Nicolas JM, Bernadich O, Badia JR, Toir
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Lancet 2009 Sep 26;374(565850):1062-5. doi: 1001016/50140-6736{09)61038-2. Epub 2009 Aug 12.

Non-invasive ventilation after extubation in hypercapnic patients with chronic
respiratory disorders: randomised controlled trial.

Ferrer M', Sellares J, Valencia M, Carillo A, Gonzalez G, Badia JR, Nicolas JM, Torres A
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Respir Care. 2012 Feb;57(2):204-10. doi: 10.4187irespeare.01141. Epub 2011 Jul 12.

Preventive use of noninvasive ventilation after extubation: a prospective, multicenter
randomized controlled ftrial.

Su CL', Chiang LL, ¥Yang SH, Lin HI, Cheng KC, Huang Y'C, Wu CP.
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Extubation to NIV Extubation w/o NIV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Welght M-H, Random, 95% CI M-H, Random, 95% CI
Ferrer 2006 70 79 65 83 32.4% 1.13(0.99, 1.30) e
Ferrer 2009 48 54 42 52 234% 1.10 [0.94, 1.30) T
Khilnani 2011 17 20 15 20 6.3% 1.13(0.83, 1.55) S —
i Mohamed 2013 51 60 45 60 19.0% 1.13 (095, 1.36) ™
) n
NIV, 3 Extubatio Nava 2005 44 48 37 49 18.9% 1.21[1.01, 1.45) —
Success
Total (95% CI) 261 264 100.0% 1.14 [10§, 1.23] D
Total events 230 204
Heterogeneity: Tau' = 0.00; Chi’ = 0.66, df = 4 (P = 0.96), F = 0%
g 4 o5 o7 1 1.5
Test for overall effect: Z = 3,26 (P = 0,001) Favours no NNV Favours NIV
Extubation to NIV Extubation w/o NIV Mean Difference Mean Difference
Study or Subgroup  Mean SO Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ferrer 2006 11 [ 13 1 83 20.3% -2.00(-4.95,095) -
Ferrer 2009 1113 10 9 $2 114%  1,00(-3.24,5.24) -
Mohamed 2013 83 il 60 116 6 60 57.9% -3.30(-4.32,-2.28) L
NIV.3 ICU LOS Nava 200% 89 5.7 48 116 149 49 104% -2.70(-72.17,1.77) S——
Total (95% CI) 241 244 100.0% -2.48 [-4.03, -0.93] <>
Heterogeneity: Tau' « 0.81; Ch" « 4,19, df « 3 (P = 0.24); I' = 28% _10 S 0 g 10
Test for overall effect: Z = 3.14 (P = 0.002) “Favours NNV Favours no NV
Extubation to NIV Extubation w/o NIV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Welght M-H, Random, 95% CI M-H, Random, 95% CI
Ferrer 2006 2 79 12 83 19.3% 0.18 (0.04, 0.76) —|
Ferrer 2009 3 54 ‘ 52 19.8% 0.72(0.17,3.07) ot
Mohamed 2013 4 60 10 60 34.1% 0.40(0.13, 1.21)
Short-term Nava 2005 3 48 9 49 26.8% 0.34 (0,10, 1.18) .-t
NIV,3 ;
Mortality Total (95% CI) 241 244 100.0% 0.37 [0.19, 0.70) &
Total events 12 35
Heterogeneity: Tau' « 0.00; Chi* = 1.89, df = 3 (P = 0.60); ' « 0% ¥ + v +
Test for overall effect: Z = 3,05 (P = 0.002) . mrm?fu ermurlsona Jso
Extubation to NIV Extubation w/o NIV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ferrer 2006 18 79 24 83 S9.7% 0.79 (0.46, 1.34]
Ferrer 2009 6 54 16 $2 40.3% 0.36 (0.15, 0.85) e
NIV, 3 L°ng"°_m’ Total (95% C1) 133 135 100.0% 058 (027, 1.22) g
Mortality Total events 2 40 l
v Tau® P - - . ¥ o + - . + 4
rjrm‘oqenf!v '« 0,18, Chi’ « 233, df = 1 (P= 0.13),F = 57% o2 o5 1 3 3 15
Test for overall effect: Z = 1,44 (P = 0.15) Favours NV Favours no NIV

(CHEST2017;151(1):166-180 eFig-3)
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Inclusion criteria
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Exclusion criteria
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Intervention
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Comparison
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Intervention & Comparison [ Ik A~4]
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Intervention & Comparison
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Intervention & Comparison

e b HLDEESIN—TDEEL . IKEERICERA
é@%ﬁ%%t?ﬁ%ﬁ%@%ﬁ%ﬁté@m%
S LAF1—BEELTINVEFERAL

e NIVEEIZE!I Y {7 Tbimi BETIL. L XF 15K
L TNIV@E%]\&U\WEE %48h £ TNIVZ #%E L
TIT-o 7=

-EDH@E%%E@%; CHIZ . NIVICE B L AF 12—
B x X ﬁ- EEICEWT, EAFEEFTNIVZEE
L TW3 3675\75\70b@“m,ﬁzﬁx@m}ﬁm@pm
PaCO2. Pa02) D EALH 5 W IFSEFIRAHIR L 7-15
A NIVIZAah ke I ICBiEE % (T o 7-




End Points

Primary endpoint
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Statistical  Analysis
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Statistical  Analysis
BRI D WA CERERVT 4 v v — ERRTE % (55

c QOHEGFXRIZE L TIXEFEDITICH 1T B Kaplan-Meier

R 72 {58 R
« 2 DDEMBOEGFHR O TV URE
« IREHRMIR AL DFRIRF © HA ZFERTE & Ostudent
R
c OV RT Ay VENTICK Y ZESENT 2 BT




37



L

148 eligible patients

4 excluded
3 declined to participate

1 avending physician did not
register for the protocol

144 randomuzed

72 assigned moninvasive group

70 received non invasive
ventilation

1 dad not recelve nonmvasive
ventilation

1 viodation of exclusion criteria
I lost to follow up

T2 mssigned wsual care group
T2 received usual care
0 Josst 1o follow up

71 analyzed T2 analyzed
I L
[ | [ |
6 respiratory failure 65 extubation 20 respiratory failure 52 extubation
aflter extubation SUCCEess after exiubation BICTEsS
| |
| 1 [ ]

A direct reintubation

3 received noninvasive
ventilation as rescue

therapy

3 direct reintubation

17 received noninvasive
ventilation as rescue
therapy

3 putients reintubated

1} suCCess

Fig. 1 Emrcllment, randomization, and follow-up of participants in the study

Ly patients reintubated

T suCcess
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Early and sequential noninvasive

ventilation
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Baseline characteristics

fge (years) 65 (57-73) {4 (55-73)
Sex [male) 45 1681) 41{581)
SAPS Il at I admission 45 (35-62) 46 (38-57)

\

e ——— — A 12 B
APACHE Il score upon entry into the study 12(3-14) 11 {(3-14) zgi Faﬁ Cj: ﬁx \ fd\ an

fige »05 years ELTE Y 1250 , N =

APACHE Il > 12 (%) 32444 28(394)
Cardiac failure at admission (%) gy 24 7k

=45 mmHg on spontaneous breathing trial 2007 26 (36.6) E/] F& E’éﬁ [./ T 4§E%

FFELLL Tz

Chronic beart failure 12{1659)
Diabetes mellitus 24(333) 1926.7)
Immunosuppression 569 2(28)
Neoplzsm 16223 13(18.3)
Liver cirrhwasis 2(28) 3.3

Chranic renal failure 4 (56)

E'bst[u\:flime L HETR) M543 [./ 75\ [-/ N\ 3E % lgj‘j— %i
=N o o DFDHNIVEEIZ LR

Unknown 228 1{14)

N N ?
Cruration of invasi hanical ventilation before inclusio G 4-11 TE-11) [/ Z )P)(.) < O)ﬁ
ratian of Imvesive mecnanical ventiiation I INCILSIon b | 5 §

Exacerbation of chronic respiratory disoder A0 (555) 40 {563) E J?E 72 E [./ C L Y
Preumonia 0077 72 309) /LN

Cardiac filure ENLE 901248 7—__
Other 4(55) = —
pH 743 (739-747) 743 (7A0-7 46)

Pa.,, mmHg 41 (36-47) 43 (36-48)

Pa_/Fi, ratic, mmHg 197 (174-216) 198 (172-244)




Main End Points
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Main End Points

NIV grougp (ref: usual care) 024 (008-0561) 0222 (0,07 0060

Age (ref: <265 years) 211 (D90-5.00 Qe 1.8 (069-060) 023
Apache Il (ref: <13 27T (113709 0.03 229 (083-619) Qg
Cardiac failure (ref: ma) 126 1045-3.23) 04 1.03 (D34-2.84) 096
Hypercapnia (ref: no) 290 (1.18-7 26) 0.02 456 (1.59-14.00) 0.006
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Reintubation

Reintubation, n (%)

MV growp (ref: wsual care) 042 (D14-1.13)
Age [ref: <65 years) 1.04 (039-2.76)
fpache [n:f =12 551 (1.82-2048)

13 (181}

IR 033 ({008-1.13
093 073 (00-257)
433 (1261750
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Mortality

Imtensive care unit mortality, m (%)
Miortality at 90 days, i (%)

NIV growg (ref: uswal care)
hge (ref. <265 years)

Apache Il (ref <13

QT 02N

028
11(153) 7 (99 033

1.64) 033 068 (0-2132) 051

2359 (0947 86) 007 243 (0.75-4.78)
551 (1.82-20-48) : 439 (1.50-19.18)

Cardiac failure (ref: mo)
Hypercapnia {ref- no)

131 {039-3.800 06 077 {17-251) QG2
058 D16-1.75 036 047 (0L10-1.400 Qe

CICUBE =2 1435 FBHBEIC b L. NIVEEC3fE{E
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Subgroup analysis
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Discussion

49



Patients at risk of post-extubation
respiratory failure
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Mortality
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Reintubation
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NIV as rescue therapy
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Sequential use of NIV
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Duration of NIV and late post-
extubation failure
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Limitation of the study
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