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planned extubation in medical intensive care unit(ICU)

NIV (#4858 E: IPAP:8-16 ctn H2O/ EPAP:4-6 cmn H20)

Conventional oxygen therapy
(face mask or venture mask)

Primary outcome : reintubation rate

Secondary outcomes :

1. ICU mortality 2. Hospital mortality
3.ICU length of stay 4. Hospital length of stay
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Methods
Data source and searches

A systematic search of Medline, EMBASE, Cochrane Database of
Systematic reviews and Cochrane Central Register of Controlled
Trials were performed. The following keywords were used in
various combinations, “Noninvasive ventilation,” “noninvasive
positive pressure ventilation,” “BiPAP,” “CPAP and extubation.”
Additionally, references from previous trials, meta-analysis and the
web base were searched to identify any relevant studies. No lan-
guage restriction was enforced| The abstracts or manuscripts of all
retrieved studies cited before February 2014 were reviewed [Fig. 1].
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Data extraction and validity assessment

Two reviewers |AB and PR] independently performed the liter-
ature search and identified relevant studies. Relevant data on study
design, patient population, inclusion and exclusion criteria, mean
age, reintubation criteria, comparison and outcomes were extrac-
ted. A third investigator was available for arbitration in the event of
discordance of the extracted data, but no significant disagreement
was encountered.

Study selection

The inclusion criteria were based on the following attributes: 1)
Design: randomized controlled trial; 2) Population: Adult patients
admitted in medical ICU for acute respiratory failure and on me-
chanical ventilation for =48—72 h and electively extubated; 3)
Intervention: Noninvasive ventilation versus conventional oxygen
therapy post-extubation; 4) Outcomes: reintubation rate, ICU
mortality, hospital mortality and ICU length of stay.

Exclusion criterial 1) Informed consent not available, 2) gastric
or esophageal surgery, 3) gastrointestinal bleeding, 4) pregnancy, 5)
contraindications for NIV: facial abnormalities, upper airway

obstruction, excessive amount of respiratory secretions, uncoop-
erative state.
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Total number of articles

Siildia i Number of articles identified
Pubmed: 8084 through other sources: 0
Embase: 11617
Cochrane: 2002

Number of articles
excluded: 21647

1. Duplicates

2. Not relevant
Number of records screened: 21703

Number of full text articles

Number of full text articles assessed for excluded: 47
eligibility: 56 1. Postoperative patients
anned extubation

. Unpl
. NIV use after respiratory

failure developed
. Non RCTs
Total number of articles fulfilled eligibility Jiang et al excluded

AUEIEES because of mix patients

Total nunbertgf alticlgs igduded in
meta-analysis: = 3
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Table 1

Characteristics of included trials.
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Study Type of  Population Duration of NIV Inclusion criteria Exclusion criteria
study characteristics
Ornico™ RCT Mixed ICU Nasal mask for24 h ARF, on MV for >48 h with successful SBT  Age < 18 years, pregnancy, refusal to
participate, contraindications for NIV
Su'” RCT Mixed ICU Facial mask for 12 h ARF, on MV for >48 h with successful SBT  Refusal to participate, incompetence,
ineligible diagnosis, physician refusal,
contraindications for NIV
Mohamed™"’ RCT Mixed ICU Facial mask for 12 h ARF, on MV for >48 h with successful SBT  Age < 18 years, refusal to participate, recent
abdominal surgery, contra-indications for NIV
Ferrer (2006)°" | RCT High risk Facial mask for 24 h ARF, on MV for >48 h with one of the Contraindications for NIV, recent gastric or
following: Age > 65 years, cardiac failure, esophageal surgery
APACHE > 12 with successful SBT
Ferrer (2009)"* CRDs Facial mask for 24 h ARF on CRD, on MV for>48 h with Contraindications for NIV, recent gastric or
successful SBT and hypercapnia during SBT  esophageal surgery
Nava’’ High risk Facial mask for 48 h ARF, on MV for>48 h and passed SBT and Neuromuscular disease, sleep apnea,
one of the following: uncontrolled cardiac ischemia and use of
1. More than one failure of weaning trial NIV at home, failure of >2 organs, obesity,
2. Chronic heart failure arrhythmias
3. PaCO; > 45 mm Hg after extubation
4. More than one comorbidity
5. Weak cough
6. Upper airways stridor at extubation
Khilnani** Facial mask for 7 h/day || ARF due to COPD exacerbation, on MV Contraindications for NIV, myocardial
for >48 h with successful SBT or able to ischemia or arrhythmias, prior reintubation
extubate on SIMV with rate <6 and
Ps < 7cm H0
Luo™ Facial mask for 12 h ARF due to exacerbation of COPD on MV Contraindications for NIV
with successful weaning
Vargas™® Nasal mask for 48 h* ARF on CRD, on MV with successfu =4

hypercapnia during SBT
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NIV Conventional Rk Ratio
Study or Subgrou Evernts Total Everms Total Weight M-H, Random, 95% C M-H. Random, 95% Ci
Ferrer 2008 9 79 18 83 15.4% 053 (025.1.10) 1
Ferrer 2000 S sS4 10 s2 11.3% 058 (023.1.48) P ———
Khilnani 2011 3 20 S 20 6. 9% 080 (017 .218) ———
Luo 2001 3 19 7 13 83% 020(009.003) ——
Mohamed 2013 o o0 15 0 15.3% o8O0 028.120) —
Nava 2005 - 48 12 49 9.4% 034 (0.12,.068) e —
Ornico 2013 1 20 7 18 3.2% 013 [(002.005) d
Su 2011 21 202 10 204 18.7% 133071 .247) g
Vargas 2012 -] 71 12 72 11.5% 051 (020.128) —
Total 95% CINH 573 S71 1000% 0.57 10.39,0.82) -
Total events
Heterogenety Tau® =000 rE 2 s % . <
. el 0.01 0.1 1 10 100
Tes for overall effect: Z = %’jﬂ—j B T Favours [NIV] Favours [convento
B [ NIV C onventional Risk Ratio Risk R atio
Study or Subgroup Everts Total Evems Total Weight M-H, Random, 95% C M-H, Random, 95% CI
F errer 2000 3 54 “ 52 17.5% 0721017, 3.07) — .
Faerrer 2009 2 79 12 83 17.1% 0.18(004,0.70) e —
Mohamed 2013 K] 60 10 0 30.0% 040013, 1.21) —
Nava 2005 3 48 ° 49 23.7% 0.34(0.10, 1.18) ——t=
Su 2011 3 202 2 204 11.7% 1.51(026,.8907)
Total (95% <) 443 448 100.0% 0.43 [0.24, 0.80) <P
Total events 15 37
Heterogenety: Tau*= 0. 01 Ch¥f = 4. 05 gf = 4 (P = 0. 40) If= 1% | =° o1 031 p 130 1003

Test for overall effect: Z = 2,69 (P = 0.007)

ICUmortality [([JzF v &

Favours [NIV] Favours [convento

c NIV Conventional Risk Ratio l Risk R atio

Study or Subgroup Evems Total Evems Total Weight M-H. Random, 95°*, C M-H. Random, 95°*, CI
Ferrer 2009 153 sS4 1 S22 25.7% 0S3[021,132) ™
Ferrer2006 13 79 19 83 538% 0721038,1386) -

{ Mohamed 2013 a 60 10 60 17.8% 040(0.13,121) ———

T Ornico 2013 (o] 20 a 18 27% 0.10(001,1.75) |+ -
Total (95°. ChH 213 213 1000°. 0.57 [0.36,0.90) <
Total events 44
Heterogenety: Tau® = 0. 00 Chi® = - -049) 1" - FPRFETZE o o5 , T

Test for overall effect: Z=2 39 (P=002)

Hospital mortality

Favours [NIvV] Favours [conventio
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A NIV Conventional Mean Difference Mean Difference
Study or Subgroup Mean SD Totd Mean SD Totd Weight IV, Random 95% IV, Random, 95" CI
Ferrer 2009 11T 13 5 10 9 52 68% 10032454
Ferrer2006 " 8 7™ 13 1 83 293% -200}378,-0.%
Mohamed 2013 83 31 116 26 60 555% -330}432-2.28
Nava 2005 89 57 48 116 149 49 62% -270}7.17,1. g
Omico 2013 168 116 20 184 122 18 22% -160}[9.19,59 . i
Total (95% Cl) 261 262 100.0%  -2.55[-370, -1.41] {|
Heterogeneity: Tau?= 0. 34§Chi?= P

' 50 25 0 2%
ICU length of stay [ (/57 & 8 [ Favours [NIV] Favours [conventic

NIV Conventional Mean Difference Mean Difference
Study or Subgroup Mean SD Totd Mean SD Totad Weight IV, Random 95% V. Random. 95% CI

Test for overall effect: Z= 4.37 (P <0.0001)

Ferrer 2008 3 23 7™ 24 18 83 253% 600[-038 123
Ferrer 2009 29 277 M 28 17 52 166%  0.00[8.5, 856
Khilhani 2011 161 629 20 1825 791 20 382% -215[6.58 2%
Nava 2005 233 164 48 253 214 49 199%  -2.00[9.58, 5%¢

Total (95% Cl) 201 204 100.0%  0.30[-368 4.27)

ety o< s TP TP T P70 b

Test for overdl effect: Z=0.15(P =0.88) Hospital length of stay [T [ % 21 Favouss [NIV] Favours [conventic

Fig. 3. Forest plot of pooled analysis comparing NIV and conventional treatment for the following: A) |
CU length of stay, and B) Hospital length of stay.
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NIV Conventional

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M.H, Random, 95°. ClI M-H, Random, 95°, C
Khilnani 2011 3 20 S 20 325% 060 (0.17,2.18) .

Luo 2001 3 19 7 13 &07% 0.29 [009,093) —]

Mohamed copd 1 19 =) 16 130% 0.17 [002,1.30) g

Omico-copd 1 7 2 3 138% 0.21 [003,1.56) b

Total (95°. ChH 65 52 100.0°%. 0.33[0.16,.0569) <

Total events 8 19

Heterogeneity. Tau* =000 Che =737 al =3 (P = 089). I' = 0% 51 0% , 100

Testfor overall effect: Z= 2.3 COPD Favours [NIV] Favours [conventio
NIV Conventional R k Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI

Ferrer 2008 o 79 18 83 287 % 053 (025.1.10) —

Ferrer 2000 -] 5S4 10 52 178% 058 (023.1.48) —

Khilnani 2011 3 20 = 20 Q4% 080 (0.17,2.18) e

Luo 2001 3 19 7 12 118% 0.20 (009,0.93) —

Nava 2005 - 48 2 49 140% 0.34 [0.12.098) ——

Vargas 2012 =] 71 2 72 18.4% 0.51 [020.1.28) o L

Total 95% CIN 291 289 100.0% 047 [0.32,070) @

Total events 1 o4

Heterogeneity Tau?=000JChi?= 1 44 . df =5 (P=002). 17 =0% o1 03‘ - ‘fo IOO:

Test for overall effect: Z= 371 (P = 00002) ighris T Favoutrs [NIV] Favours [¢conv entio

NIV Conventional Risk Ratio Risk Ratio
Study o1 Subgroup Events Total Events Total Weight M.H. Random. 95% CI M.-H. Random, 95° CI
Mohamed 2013 9 60 15 60 403% 060 [028,1.26) —.T
Omico 2013 1 20 7 18 161% 013 (002,095 -
Su 2011 21 202 16 204 436% 1.33[071,247) L
Total (95° CI) 282 282 100.0% 066 [0.25.1.73) Bz
Total events 31 38

01 01 1 10 100

Test for overall effect: Z=0.85 (P=040)

Mixed ICU

Favours [NIV] Favours [conventio

Fig. 4. Forest plot comparing reintubation rate in NIV and conventional treatment for the following
subgroups. A) COPD, B) At high risk population, and C) Mixed ICU po ulatlon )
groups. A) ) At high risk pop ) POPUIANon s vy : M2 07 F &
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Primary outcome

All nine studies reported reintubation rate; overall, the rate was
10.8% in the NIV group as compared to 17.8% in the conventional
group. The reintubation rate was significantly lower in the NIV
group as compared to the conventional group (RR = 0.57 [CI: 0.39—
0.82]). There was mild statistical heterogeneity among studies
[P = 30%]. Analysis done after excluding the study of Vargas et al
(only non-full text study) showed similar result (RR = 0.56 |[CI:
0.37—0.86], I? = 38%).

Secondary outcomes

ICU mortality: Five trials reported ICU mortality'® #%?%; it was
3.3% in the NIV group as compared to 8.2% in the conventional
group and the difference was statistically significant (RR = 0.43 [CI:
0.24—0.80]). There was very minimal statistically heterogeneity
among studies [I? = 1].

Hospital mortality: Four trials reported hospital mortal-
ity'®4Y 22+ jt was 10.7% in the NIV group as compared to 20.65% in
the conventional group and the difference was statistically sig-
nificant (RR = 0.57 |[Cl = 0.36—0.90]). There was no statistically
heterogeneity among studies [F = 0O].

ICU length of stay: Five trials reported ICU length of stay,
which was significantly decreased by 2.5 days in the NIV group as
compared to the conventional group (mean difference
[MD] = —2.55 |Cl: —3.70 to 1.41]). There was some statistically
heterogeneity among studies [ = 18%].

Hospital length of stay: Four trials reported hospital length of
Sta},.r'.21 24 NIV didn’t decrease hospital length of stay as compared to
conventional group (MD = —0.30 |[Cl: —3.68 to 4.27]). There was no
statistically heterogeneity among studies [1’2 = 0].

18,20—23
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