CQO01. Study flow diagram

CQO01 Flow Diagram

2249 records identified through
database searching

Medline (PubMed) 700
Embase 1000
Cochrane CENTRAL 216
Ichushi 333

No additional record identified
through other sources

2249 records identified

419 duplicates

v

removed

1830 records after duplicates

1796 records excluded

v

A 4

34 full-text articles assessed for
eligibility

Other than English and Japanese

230
Non-RCT 1370
Different patients /interventions
/comparisons 196

\ 4

13 of full-text articles excluded

\ 4

short-term mortality (on 10 days)
short-term mortality (on 7 days)
short-term mortality (on 4 days)
VAP (on 10 days)

VAP (on 7 days)

VAP (on 4 days)

19 included in meta analysis

Different interventions/
comparisons

11

10

11
10




CQo1
Risk of bias Table, Mortality

Short term mortality risk of bias serious (—1)

Outcome
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random sequence concealment ey et by LSRR incomplete outcome  selective outcome bias Risk of bias within a
generation . data reporting study
participants and outcome assessors
personnel

Braquist 2006 Low risk Low risk Unclear risk Low risk Low risk Unclear risk Unclear risk Low risk
Blot 2008 Low risk Low risk Low risk Low risk Unclear risk Low risk Unclear risk
Bosel 2013 Low risk Low risk Low risk Low risk Low risk
Bouderka 2004 Low risk Unclear risk Unclear risk Low risk Low risk Unclear risk Unclear risk Unclear risk
Diaz—Prieto 2014 Low risk Low risk Unclear risk Low risk Low risk Low risk Low risk Low risk
Dunham 2014 Unclear risk Unclear risk Unclear risk Low risk Unclear risk
Fayed 2013 Unclear risk Unclear risk Unclear risk Low risk Unclear risk Unclear risk
Koch 2012 Low risk Low risk Unclear risk Low risk Low risk Low risk Low risk
Mohamed 2014 Unclear risk Unclear risk Low risk Low risk Unclear risk Unclear risk Unclear risk
Rodriguez 1990 Unclear risk Low risk Unclear risk Unclear risk Unclear risk
Rumbak 2004 Unclear risk Low risk Unclear risk Low risk Low risk Unclear risk Unclear risk Unclear risk
Saffle 2002 Low risk Low risk Unclear risk Low risk Low risk Unclear risk Unclear risk Low risk
Sugerman 1997 Low risk Low risk Unclear risk Low risk Unclear risk
Terragni 2010 Low risk Low risk Unclear risk Low risk Low risk Low risk Low risk
Trouillet 2011 Low risk Low risk Unclear risk Low risk Low risk Low risk Low risk Low risk
Young 2013 Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Zheng 2012 Low risk Low risk Unclear risk Low risk Low risk Unclear risk Low risk Low risk
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Risk of bias table, VAP

Outcome risk of bias serious (—1)
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L Diaz—Prieto 2014 Low risk Low risk Unclear risk Unclear risk Low risk Low risk Low risk Low risk
(M8 Dunham 1984 Unclear risk Unclear risk Low risk Unclear risk Unclear risk
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CQO01. Risk of bias summary, Risk of bias graph
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CQO1. Risk of bias summary, Risk of bias graph
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CQO1. Risk of bias summary, Risk of bias graph
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CQO1. Risk of bias summary, Risk of bias graph

VAP (10 days)
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Short term mortality (4 days)

Study or Subgroup

Risk Ratio

Weight M-H, Random, 95% CI

CQO01 Forest plot

Risk Ratio
M-H, Random, 95% CI

Blot 2008
Bosel 2013
Koch 2012
Rumbak 2004
Saffle 2002
Young 2013
Zheng 2012

Total (95% CI)

Total events

62
30
50
60
23
448
61

734

Early Late
Events Total Events Total
12 61 15
3 30 14
10 50 11
19 60 37
4 21 6
139 451 141
8 58 6
731
195 230

14.6%
7.4%
12.7%
21.2%
7.6%
27.6%
9.0%

100.0%

0.81[0.42, 1.59]
0.21[0.07, 0.67]
0.91[0.42, 1.95]
0.51 [0.34, 0.78]
0.73 [0.24, 2.23]
0.98 [0.81, 1.19]
1.40 [0.52, 3.80]

0.74 [0.52, 1.06]

Heterogeneity: Tau? = 0.11; Chi®* = 14.23,df =6 (P = 0.03); 1> = 58%
Test for overall effect: Z = 1.63 (P = 0.10)

VAP (4 days)

0.1 0.2 0.5
Favours Early tracheostomy

1 2 5 10
Favours Late tracheostomy

Early Late Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Blot 2008 30 61 31 62 18.7% 0.98 [0.69, 1.40] —4—
Dunham 1984 20 34 20 40 17.7% 1.18 [0.77, 1.79] L —
Koch 2012 19 50 32 50 17.8% 0.59 [0.39, 0.90] —
Rumbak 2004 3 60 15 60 7.6% 0.20 [0.06, 0.66] -
Saffle 2002 21 21 22 23  21.4% 1.04 [0.92, 1.18] Nl
Zheng 2012 17 58 30 61 16.8% 0.60 [0.37, 0.96] —
Total (95% CI) 284 296 100.0% 0.76 [0.51, 1.15] P
Total events 110 150
Heterogeneity: Tau® = 0.20; Chi? = 36.41, df = 5 (P < 0.00001); I* = 86% ‘ ‘ ‘

Test for overall effect: Z = 1.29 (P = 0.20)

0.1 0.2 0.5

Favours Early tracheostomy

1 2 5 10

Favours Late tracheostomy
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Short term mortality (7 days)

Study or Subgroup

Risk Ratio

Weight M-H, Random, 95% CI

CQO1 Forest plot

Risk Ratio
M-H, Random, 95% CI

Bouderka 2004
Bosel 2013
Dunham 2014
Rodriguez 1990
Rumbak 2004
Saffle 2002
Sugerman 1997
Trouillet 2011
Young 2013
Zheng 2012

Total (95% CI)
Total events

31
30
9
55
60
23
59
107
448
61

883

Early Late
Events Total Events Total
12 31 7
3 30 14
0 15 0
9 51 13
19 60 37
4 21 6
13 53 11
17 109 23
139 451 141
8 58 6
879
224 258

9.5%
5.8%

9.9%
16.5%
5.9%
10.7%
13.3%
21.5%
7.0%

100.0%

1.71[0.78, 3.77]
0.21[0.07, 0.67]

Not estimable
0.75 [0.35, 1.60]
0.51 [0.34, 0.78]
0.73 [0.24, 2.23]
1.32 [0.65, 2.68]
0.73[0.41, 1.28]
0.98 [0.81, 1.19]
1.40 [0.52, 3.80]

0.83 [0.60, 1.13]

Heterogeneity: Tau? = 0.11; Chi®* = 18.88, df = 8 (P = 0.02); 1> = 58%
Test for overall effect: Z=1.18 (P = 0.24)

VAP (7 days)

0.1 0.2 05 1
Favours Early tracheostomy

2 5 10
Favours Late tracheostomy

Early Late Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CIi M-H, Random, 95% ClI
Bouderka 2004 18 31 19 31 10.7% 0.95 [0.63, 1.43] ——
Bylappa 2011 3 22 13 22 2.8% 0.23 [0.08, 0.70]
Dunham 1984 20 34 20 40 10.5% 1.18 [0.77, 1.79] B R
Dunham 2014 7 15 4 9 3.9% 1.05 [0.42, 2.61] -
Rodriguez 1990 40 51 53 55 17.1% 0.81 [0.70, 0.95] -
Rumbak 2004 3 60 15 60 2.5% 0.20 [0.06, 0.66]
Saffle 2002 21 21 22 23 17.7% 1.04 [0.92, 1.18] =
Sugerman 1997 26 53 32 56 11.9% 0.86 [0.60, 1.23] 1
Trouillet 2011 50 109 47 107 13.5% 1.04 [0.78, 1.40] -
Zheng 2012 17 58 30 61 9.3% 0.60 [0.37, 0.96] —
Total (95% CI) 454 464 100.0% 0.85 [0.70, 1.05] <
Total events 205 255
Heterogeneity: Tau? = 0.06; Chi®* = 31.55, df = 9 (P = 0.0002); I>° = 71% 0505 052 1 é 250

Test for overall effect: Z=1.52 (P = 0.13)

Favours Early tracheostomy

Favours Late tracheostomy
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Short term mortality (10 days)

CQO1 Forest plot

Early Late Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CIi M-H, Random, 95% CI
Barquist 2006 2 29 5 31 1.1% 0.43 [0.09, 2.03] -
Diaz-Prieto 2014 42 245 47 244 14.3% 0.89 [0.61, 1.30] =
Dunham 2014 0 15 0 9 Not estimable
Mohamed 2014 8 20 8 20 4.4% 1.00 [0.47, 2.14]
Rumbak 2004 19 60 37 60 12.0% 0.51 [0.34, 0.78] —
Saffle 2002 4 21 6 23 2.1% 0.73 [0.24, 2.23]
Sugerman 1997 13 53 11 59 4.9% 1.32 [0.65, 2.68] -
Terragni 2010 55 209 66 210 19.5% 0.84 [0.62, 1.13] — =
Trouillet 2011 17 109 23 107 7.3% 0.73[0.41, 1.28] -
Young 2013 139 451 141 448 31.7% 0.98 [0.81, 1.19] —
Zheng 2012 8 58 6 61 2.6% 1.40 [0.52, 3.80]
Total (95% Cl) 1270 1272 100.0% 0.86 [0.73, 1.01] <
Total events 307 350
Heterogeneity: Tau? = 0.01; Chi* = 11.08, df = 9 (P = 0.27); I° = 19% l l l l l l
Test for overall effect: Z = 1.85 (P = 0.06) 0.1 0.2 0:5 1 2 : 10
Favours Early tracheostomy Favours Late tracheostomy
VAP (10 days)
Early Late Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Barquist 2006 28 29 28 31 17.0% 1.07 [0.93, 1.22] =
Diaz-Prieto 2014 33 245 23 244 7.7% 1.43 [0.86, 2.36] -
Dunham 1984 20 34 20 40 9.3% 1.18 [0.77, 1.79] B A
Dunham 2014 7 15 4 9 3.3% 1.05 [0.42, 2.61]
Mohamed 2014 4 20 8 20 2.7% 0.50[0.18, 1.40]
Rumbak 2004 3 60 15 60 2.1% 0.20 [0.06, 0.66]
Saffle 2002 21 21 22 23 17.3% 1.04 [0.92, 1.18] -
Sugerman 1997 26 53 32 56 10.8% 0.86 [0.60, 1.23] —
Terragni 2010 30 209 44 210 9.2% 0.69 [0.45, 1.05] B —
Trouillet 2011 50 109 47 107 12.5% 1.04 [0.78, 1.40] B
Zheng 2012 17 58 30 61 8.2% 0.60 [0.37, 0.96] L —
Total (95% ClI) 853 861 100.0% 0.93 [0.77, 1.11] <&
Total events 239 273
Heterogeneity: Tau? = 0.05; Chi®* = 30.36, df = 10 (P = 0.0007); 1> = 67% Oil 0!2 0?5 1 é é 150

Test for overall effect: Z = 0.84 (P = 0.40)

Favours Early tracheostomy

Favours Late tracheostomy
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Short term mortality (7 days)
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Summary of findings:

CQO01 Summary of Findings

Early tracheotomy compared to late tracheotomy for ARDS

Patient or population: ARDS
Intervention: early tracheotomy

Comparison: late tracheotomy

Outcomes

Risk with late tracheotomy

Anticipated absolute effects’ (95% Cl)

Risk with early tracheotomy

Relative Ne of @IE([A8 Comments
the evidence

(GRADE)

effect participants

(95% Cl) (studies)

Short term mortality (on Study population RR 0.86 2542
10 days) 237 per 1000 oo ikt 959
per 1.01) LOW ¢
275 per 1000 (201 to 278)
Low
134 per 1000
156 per1000 (114t0 158)
High
265 per 1000
308 per 1000 (225 to 31 1)
Short term mortality (on 7 Study population RR 0.83 1762
days) 243 per 1000 6o ey OO0
per 1.13) VERY
292 per 1000 (175 to 330) LOW 12
Low
129 per 1000
156 per 1000 (94 to 176)
High
256 per 1000
308 per 1000 (185 to 348)
Short term mortality (on 4 Study population RR0.74 1465
days) 232 per 1000 Ry ety P00
per 1.06) VERY
313 per 1000 (163 to 332) LOW 12
Low
115 per 1000
156 per 1000 (81 to 165)
High
228 per 1000
308 per 1000 (160 to 326)
VAP (on 10 days) Study population RR0.93 1714 ®000
"> 1000 (0.77to (11 RCTs) VERY
per 1.11) LOW 1458
317 per 1000 (244 to 352)
Low
125 per 1000
134 per 1000 (103 to 149)
High
459 per 1000 427 per 1000

(353 to 509)




CQO01 Summary of Findings

VAP (on 7 days) Study population RR 0.85 918 1000
e 1000 (0.70 to (10 RCTs) VERY
per 1.05) LOW 1467
550 per 1000 (385 t0 577)
Low
114 per 1000
134 per 1000 (94 10 141)
High
390 per 1000
459 per 1000 (321 10 482)
VAP (on 4 days) Study population RR 0.76 580 eOOO
e i (05110 (6 RCTSs) VERY
per 1.15) LOW 1468
507 per 1000 (258 to 583)
Low
102 per 1000
134 per 1000 (68 to 154)
High
349 per 1000
459 per 1000 (234 0 528)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1

Since the upper and lower limits of the confidence interval of the effect estimate overlap the “clinical decision thresholds”, the quality of
evidence was downgraded by one level. In addition, the subjects are not necessarily patients with ARDS but “critically ill patients who are
dependent on mechanical ventilator”

Since the confidence interval is partially overlapped and the heterogeneity is significant with [’=58% and P=0.02, the quality of evidence
was downgraded by one level.

Since the confidence interval is partially overlapped and the heterogeneity is significant with [’=58% and P=0.03, the quality of evidence
was downgraded by one level.

Since the serious limitations are exist, the quality of evidence was downgraded by one level.

Since the confidence interval is partially overlapped and the heterogeneity is significant with [’=67% and P=0.0007, the quality of evidence
was downgraded by one level.

Since funnel plot is asymmetry, publication bias was suspected.

Since the confidence interval is partially overlapped and the heterogeneity is significant with [’=71% and P=0.0002, the quality of evidence
was downgraded by one level.

Since the confidence interval is partially overlapped and the heterogeneity is significant with [’=86% and P<0.000001, the quality of
evidence was downgraded by one level.



CQO01 Evidence profile

caQ1:
Question: Early tracheotomy compared to late tracheotomy for ARDS
Quality assessment Number of patients Effect
AUl Study Other Relative Absolute Quality Impertanes
of . Risk of bias | Inconsistency | Indirectness | Imprecision . . Early Late o )
studies design considerations (95% Cl) (95% Cl)
Short-term mortality (on 10 days)
1 Randomize Not serious Not serious Serious Serious None 307/1270 350/1272 RR 0.86 39 fewer per 1000 PO O CRITICAL
d trials (24.2%) (27.5%) (0.73 t0 1.01) (from 3 more to 74 fewer) Low?
15.6% 22 fewer per 1000
(from 2 more to 42 fewer)
30.8% 43 fewer per 1000
(from 3 more to 83 fewer)
Short-term mortality (on 7 days)
10 Randomize Not serious Serious 2 Serious Serious ! None 224/879 258/883 (29.2%) RR 0.83 50 fewer per 1000 bOO6O6 CRITICAL
d trials (25.5%) (0.60 to 1.13) (from 38 more to 117 fewer) VERY LOW2
15.6% 27 fewer per 1000
(from 20 more to 62 fewer)
30.8% 52 fewer per 1000
(from 40 more to 123 fewer)
Short-term mortality (on 4 days)
7 Randomize Not serious Serious? Serious Serious ! None 195/731 230/734 (31.3%) RR 0.74 81 fewer per 1000 bOO6O6 CRITICAL
d trials (26.7%) (0.52 to 1.06) (from 19 more to 150 fewer) VERY LOW12
15.6% 41 fewer per 1000
(from 9 more to 75 fewer)
30.8% 80 fewer per 1000
(from 18 more to 148 fewer)
VAP (on 10 days)
1 Randomize Serious * Serious? Serious Serious ! Publication bias 239/853 273/861 (31.7%) RR 0.93 22 fewer per 1000 bOO6O6 CRITICAL
d trials suspected ° (28.0%) (0.77 to 1.11) (from 35 more to 73 fewer)

13.4%

9 fewer per 1000
(from 15 more to 31 fewer)

VERY LOW 1438




CQO01 Evidence profile

45.9% 32 fewer per 1000
(from 50 more to 106 fewer)
VAP (on 7 days)
10 Randomize Serious Serious’ Serious Serious Publication bias 205/454 255/464 (55.0%) RR 0.85 82 fewer per 1000 b6 CRITICAL
d trials suspected & (45.2%) (0.70 to 1.05) (from 27 more to 165 fewer) VERY LOW 1467
13.4% 20 fewer per 1000
(from 7 more to 40 fewer)
45.9% 69 fewer per 1000
(from 23 more to 138 fewer)
VAP (on 4 days)
6 Randomize Serious* Serious® Serious Serious! None 110/284 150/296 (50.7%) RR 0.76 122 fewer per 1000 b6 CRITICAL
d trials (38.7%) (0.51to 1.15) (from 76 more to 248 fewer) VERY LOW 1488
13.4% 32 fewer per 1000
(from 20 more to 66 fewer)
45.9% 110 fewer per 1000

(from 69 more to 225 fewer)

Cl — confidence interval, RR — relative risk

1

oN o g b w N

Since the upper and lower limits of the confidence interval of the effect estimate overlap the “clinical decision thresholds”, the quality of evidence was downgraded by one level. In addition, the subjects are

not necessarily patients with ARDS but “critically ill patients who are dependent on mechanical ventilator”

Since the confidence interval is partially overlapped and the heterogeneity is significant with 12=58% and P=0.02, the quality of evidence was downgraded by one level.

Since the confidence interval is partially overlapped and the heterogeneity is significant with [’=58% and P=0.03, the quality of evidence was downgraded by one level.

Since the serious limitations are exist, the quality of evidence was downgraded by one level.

Since the confidence interval is partially overlapped and the heterogeneity is significant with ’=67% and P=0.0007, the quality of evidence was downgraded by one level.

Since funnel plot is asymmetry, publication bias was suspected.

Since the confidence interval is partially overlapped and the heterogeneity is significant with 12=71% and P=0.0002, the quality of evidence was downgraded by one level.

Since the confidence interval is partially overlapped and the heterogeneity is significant with 1?=86% and P<0.000001, the quality of evidence was downgraded by one level.




CQO01 Evidence-to-Decision table

Evidence-to-Dicision table

CQ1 : Should early tracheostomy be performed in adult patients with ARDS?

POPULATION : ADULT PATIENTS ANTICIPATED TO REQUIRE LONG-TERM MECHANICAL VENTILATION
INTERVENTION : EARLY TRACHEOSTOMY

PROBLEM

DESIRABLE AND UNDESIRABLE EFFECTS

CRITERIA

Is the problem a
priority?

What is the
overall certainty
of the evidence of
effects?

Is there important
uncertainty about
or variability in
how much people
value the main
outcomes?

How substantial
are the desirable
anticipated
effects?

CRITERIA

ONo
(OProbably no
@ Probably
yes

OYes
(OVaries
(ODon’t know

OVery low
@®Low
OModerate
OMHigh

ONo included
studies

Olmportant
uncertainty or
variability
(OPossibly
important
uncertainty or
variability
(OPossibly no
important
uncertainty or
variability
®No
important
uncertainty or
variability
ONo known
undesirable
outcomes

@ Trivial
OSmall
(OModerate
OlLarge
(OVaries
(ODon’t know

CRITERIA

In patients requiring mechanical ventilation, airway management by
tracheal intubation is generally used. However, airway management by
tracheostomy has some advantages including potential reduction of the
need for sedative-analgesic agents and avoidance of vocal cord injury by
the endotracheal tube1' 2 However, tracheostomy is invasive in itself
and is also associated with complications such as bleeding or tracheal
stenosis3’ 4). For these reasons, tracheostomy is generally performed
when the trachea has been intubated for at least 14 days and prolonged
mechanical ventilation is anticipated. However, it has been suggested
that early tracheostomy could shorten the duration of mechanical
ventilation, reduce ventilator associated pneumonia (VAP), and improve
outcome by maximizing these advantages. Therefore, it is important to
examine the potential for early tracheostomy to improve outcomes in
patients with ARDS anticipating prolonged mechanical ventilation.
Currently, there is no study that has investigated the appropriate timing
for tracheostomy exclusively in adult patients with ARDS. In this CQ,
several studies including patients anticipated to require long-term
mechanical ventilation, including patients with ARDS, were examined in
order to determine whether early tracheostomy is beneficial in improving
patient outcomes.

The relative importance or values of the main outcomes of interest:

Outcome Relative Certainty of the
importance evidence (GRADE)
Mortality(short-term)
b CRITICAL ® E%?v e
(on 10 days)
Mortality(short-term)
(Note 1 CRITICAL @@@ @
VERY LOW
(on 7 days)
Mortality(short-term)
(Note 1 CRITICAL @@@ @
VERY LOW
(on 4 days)
VAP Moe? S2XCXCXC)
(on 10 days) CRUICAS VERY LOW
VAP Moe? S2XCXCXC)
(on 7 days) SRS VERY LOW
VAP Moe? S2XCXCXC)
(on 4 days) CRUICAS VERY LOW
. (Additional
VFD e CRITICAL =~ Nostudies

ADDITIONAL
CONSIDERATIONS

We collected and
analyzed reports
associated with
tracheostomy within
4,7, and 10 days
after the initiation of
mechanical
ventilation, and
summarized the
results at4, 7, and 10
days respectively.

Many patients with
ARDS are included
in the group of
“patients who are
anticipated to
require long-term
mechanical
ventilation”, the
subjects in this CQ.
However, patients
with different




OlLarge
(OModerate
OSmall
OTrivial
(OVaries
@Don’t know

How substantial
are the
undesirable
anticipated
effects?

(OFavors the
comparison
OProbably
favors the
comparison
@ Does not
favor either
the
intervention or
the
comparison
OProbably
favors the
intervention
(OFavors the
intervention
(OVaries
(ODon’t know

Does the balance
between desirable
and undesirable
effects favor the
intervention or
the comparison?

Summary of findings:

Outcome | Late
275/
1000
Mortality
ENSEET) | e
(on 10 1000
days)
308/
1000
292/
1000
Mortality
(short-term) = 156 /
(Note 1 1000
(on 7 days)
308/
1000
313/
1000
Mortality
(short-term) | 156/
(Note 1 1000
(on 4 days)
308/
1000
317/
1000
(Note 2
VAP 134/
(on 10 1000
days)
459 /
1000
550/
1000
VAP(NOteZ 134/
(on 7 days) | 1000
459 /
1000
507/
1000
VAP €2 1 134/
(on 4 days) 1000
459 /
1000

Summary: Early tracheostomy, within 4, 7, or 10 days after the initiation

Early

237 /1000
(201 to
278)

134 /1000
(114 to
158)

265 / 1000
(225 to
311)

243 /1000
(175 to
330)

129 /1000
(94 to 176)

256 / 1000
(185 to
348)

232 /1000
(163 to
332)

115/ 1000
(81 to 165)

228 /1000
(160 to
326)

295 / 1000
(244 to
352)

125 / 1000
(103 to
149)

427 /1000
(353 to
509)

467 /1000
(385 to
577)

114/ 1000
(94 to 141)

390 /1000
(321 to
482)

385/ 1000
(258 to
583)

102 / 1000
(68 to 154)

349 /1000
(234 to
528)

CQO01 Evidence-to-Decision table

Absolute effect
(95% ClI)

39 fewer per 1000
(from 3 more to 74
fewer)

22 fewer per 1000
(from 2 more to 42
fewer)

43 fewer per 1000
(from 3 more to
83 fewer)

50 fewer per 1000
(from 38 more to
117 fewer)

27 fewer per 1000
(from 20 more to
62 fewer)

52 fewer per 1000
(from 40 more to
123 fewer)

81 fewer per 1000
(from 19 more to
150 fewer)

41 fewer per 1000
(from 9 more to 75
fewer)

80 fewer per 1000
(from 18 more to
148 fewer)

22 fewer per 1000
(from 35 more to
73 fewer)

9 fewer per 1000
(from 15 more to
31 fewer)

32 fewer per 1000
(from 50 more to
106 fewer)

82 fewer per 1000
(from 27 more to
165 fewer)

20 fewer per 1000
(from 7 more to 40
fewer)

69 fewer per 1000
(from 23 more to
138 fewer)

122 fewer per
1000
(from 76 more to
248 fewer)

32 fewer per 1000
(from 20 more to
66 fewer)

110 fewer per
1000
(from 69 more to
225 fewer)

Relative
effect (RR)
(95% CI)

RR 0.86
(0.73 to
1.01)

RR 0.83
(0.60 to
1.13)

RR 0.74
(0.52 to
1.06)

RR 0.93
(0.77 to
1.11)

RR 0.85
(0.70 to
1.05)

RR 0.76
(0.51 to
1.15)

of mechanical ventilation, in patients anticipated to require long-term

backgrounds as
“patients with
prolonged
alterations in
consciousness after
head trauma” are
also included.
Therefore, the
degree of
indirectness was
classified as
‘serious’, especially
in terms of VFD. Itis
difficult to extract
data for patients
with ARDS
exclusively from the
selected reports.
Therefore, VFD was
not used as a
clinical outcome for
this clinical
question.
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RESOURCES REQUIRED

EQUITY

ACCEPTABILITY

FEASIBILITY

How large are the

resource
requirements
(costs)?

Does the

cost-effectiveness
of the intervention

favor the
intervention or

the comparison?

What would be
the impact on
health equity?

Is the intervention
acceptable to key

stakeholders?

Is the intervention

feasible
implement?

(OlLarge costs
(OModerate
costs
ONegligible
costs and
savings

@ Moderate
savings
OlLarge
savings
OVaries
(ODon’t know

(OFavors the
comparison

@ Probably
favors the
comparison
(ODoes not
favor either
the
intervention or
the
comparison
(OProbably
favors the
intervention
(OFavors the
intervention
OVaries
(ONo included
studies

(OReduced
(OProbably
reduced
(OProbably no
impact
(OProbably
increased

@ Increased
(OVaries
(ODon’t know

ONo
(OProbably no
(OProbably
yes

OYes

@ Varies
(ODon’t know

ONo
(OProbably no
(OProbably
yes

@®VYes
OVaries
(ODon’t know

CQO01 Evidence-to-Decision table

mechanical ventilation did not significantly reduce the short-term mortality
or the incidence of VAP.

The cost of performing a tracheostomy in Japan is about 25,000 yen.
Probably, there is no need to purchase special equipment to perform
tracheostomy because it is a routine procedure.

Since the mortality rate and the incidence of VAP are not decreased by
early tracheostomy, if all patients undergo early tracheostomy, the costs
increase along with the increased number of unnecessary
tracheostomies. It has been reported that 91% of patients underwent
tracheostomy with the early tracheostomy strategy while 54% underwent
tracheostomy with the late tracheostomy strategys). Thus, approximately
40% of tracheostomy performed with the early tracheostomy strategy
might be unnecessary if the late tracheostomy strategy is used. Except for
patients who clearly or probably benefit from tracheostomy, the cost of

early tracheostomy is considered to be high.

Special medical facilities or equipment are not required for this procedure.

It cannot be said unconditionally because changes in the timing of
tracheostomy have various influences on the stakeholders and the
influences vary depending on their position.

Special medical facilities or equipment are not required for this procedure.




Recommendation

CQO01 Evidence-to-Decision table

CQ1:Should early tracheostomy be performed in adult patients with ARDS?

Balance of Undesirable consequences = Undesirable consequences The balance between Desirable Desirable
consequences clearly outweigh desirable probably outweigh desirable desirable and undesirable consequences probably consequences clearly
q consequences in most consequences in most consequences is closely outweigh undesirable outweigh undesirable
settings settings balanced or uncertain consequences in most consequences in most

settings settings

Judgement O O o O O
Type of recommendation Strong recommendation Conditional recommendation Conditional recommendation Conditional recommendation
against the intervention against the intervention for either the intervention or for the intervention
the comparison
Judgement O [ ) O O

Recommendation

Justification

We suggest against early tracheostomy in adult patients with ARDS.
(GRADE 2C, Strength of recommendation “weak recommendation” /
Quality of evidence ”low”)

Question: Should early tracheostomy be performed in adult patients with ARDS?
Patients: Adult Patients who were anticipated to require prolonged mechanical ventilation
Interventions: early tracheostomy

Comparison: late tracheostomy

Outcomes: Short-term mortality ™", VAP "2

Summary of the evidence: There was no study conducted in adult patients with ARDS. We

conducted systematical review for RCTs which conducted in patients who are anticipated to
require long-term mechanical ventilation, and then found 19 RCTs. Since the number of days from
initiation of mechanical ventilation to tracheostomy is generally 14 days in Japan, the studies were
divided into an early and late tracheostomy groups with using thresholds of 4, 7, and 10 days from
commencement of mechanical ventilation.

Early tracheostomy within 4, 7, and 10 days from the initial mechanical ventilation did not reduce
the mortality and the incidence of VAP in compared with later tracheostomy. However, early
tracheostomy is unlikely to worsen the patient outcome since the relative risk was less than 1.

Quality of the evidence: Overall, the selected studies had low risk of bias. Although the risk of

bias for mortality was ‘not serious’, the risk of bias for VAP was downgraded by one level and
classified as ‘serious’.

Regarding with inconsistency of the results, heterogeneity for mortality (on 10 days) was low and
‘not serious’ as 1°=19%. However, heterogeneity for the others was high as 12250%, thus,
inconsistency of the results for them was downgraded by one level and classified as ‘serious’.

Indirectness was considered as ‘serious’ in any of the outcomes because of the unmatched study
subjects, as subjects included in selected RCTs were those anticipated to require long-term
mechanical ventilation.

The level of imprecision was downgraded by one level for all outcomes since the confidence
intervals overlap with the clinical decision thresholds.

For publication bias for the risk of VAP was downgraded by one level and classified as ‘serious’
because the result of the funnel plot test was asymmetric.

To consider above aspects, the overall quality of evidence was evaluated as ‘low’.

Judgement of benefit and harm, resources and cost: Since ARDS patients requiring high

oxygen concentration, high airway pressure, or high PEEP, they may have higher risk for
tracheostomy, in compared with patients included in selected RCTs. As there is still no accurate
methods to predict the long term mechanical ventilation, it is difficult to avoid the unnecessary
tracheostomy, when early tracheostomy would be applied in all casess). It would be considered
that 40 % of tracheostomy in early tracheostomy arm could be avoidable in late tracheostomy arm.
Therefore, it cannot be determined that the benefits of performing early tracheostomy outweigh
the harms of performing it in patients with ARDS.

Recommendations; We suggest against early tracheostomy in adult patients with ARDS.

(GRADE 2C, Strength of recommendation “weak recommendation” / Quality of evidence "low”)
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Additional considerations: None

Subgroup considerations None

Implementation considerations For patients with severe ARDS presenting severe hypoxemia, cautious tracheostomy based on

sufficient preparation will be required. When performing tracheostomy, informed consent from all
persons concerned should be obtained, including medical staff as well as patient herself and her
family.

Monitoring and evaluation

considerations The standard monitoring for respiration and circulation generally carried out in ICU is appropriate.

Research possibilities A study to examine the optimal timing of tracheostomy in patients with ARDS is needed.

A method to accurately identify the patients requiring long-term mechanical ventilation is desired to
be developed. With such a method, the number of unnecessary tracheostomy could be reduced and
the evaluation regarding early tracheostomy could be changed.

There are mainly two types of tracheostomy: surgical tracheostomy and percutaneous
tracheostomy. A study to investigate which type of tracheostomy is more safely performed in
patients with ARDS is needed.

Note 1) Among the deaths within 90 days, those assessed as a primary outcome in each study.

Note 2) VAP: ventilator associated pneumonia. The definition of VAP varies among the studies.

Note 3) Out of 28 days, the number of days for which the patient is not dependent on the mechanical ventilator. If the patient dies within
28 days, the number should be zero.

Cheung NH, Napolitano LM: Tracheostomy: epidemiology, indications, timing, technique, and outcomes.
Respir Care 59(6): 895-915; discussion 916-899, 2014 PMID 24891198

Freeman BD, Morris PE: Tracheostomy practice in adults with acute respiratory failure. Crit Care Med 40(10):
2890-2896, 2012 PMID 22824938

Epstein SK: Late complications of tracheostomy. Respir Care 50(4): 542-549, 2005 PMID 15807919

Stauffer JL, Olson DE, Petty TL: Complications and consequences of endotracheal intubation and
tracheotomy. A prospective study of 150 critically ill adult patients. Am J Med 70(1): 65-76, 1981 PMID
7457492

Siempos |, Ntaidou TK, Filippidis FT, et al: Effect of early versus late or no tracheostomy on mortality and
pneumonia of critically ill patients receiving mechanical ventilation: a systematic review and meta-analysis.
Lancet Respir Med 3(2): 150-158, 2015 PMID 25680911

Figueroa-Casas JB, Dwivedi AK, Connery SM, et al: Predictive models of prolonged mechanical ventilation
yield moderate accuracy. J Crit Care 30(3): 502-505, 2015 PMID 25682346




CQO02. Study flow diagram

CQO02 Flow Diagram

3985 records identified through

database searching

Medline (PubMed) 1579
Embase 1554
Cochrane CENTRAL 803

49

No additional record identified
through other sources

A\ 4

3985 records identified

\4

2531 records after duplicates

removed

\4

1454 duplicates

A 4

51 full-text articles assessed for

eligibility

v

2480 records excluded

Other than English and Japanese

259
Non-RCT 1675
Different patients/ interventions
/comparisons 546

v

21 included in meta analysis

NPPV vs Oxygen therapy
Short-term mortality 17
Intubation 16
NPPV vs intubation

Short-term mortality 4

30 of full-text articles excluded

Different interventions/
comparisons 11
No available full text 19
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Risk of bias table, Intubation
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CQO02 conventional mechanical ventilation
Risk of bias table, mortality

Outcome Short term mortality risk of bias
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CQO02 Risk of bias summary, Risk of bias graph

Short term mortality (NPPV vs Oxygen therapy)
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CQO02 Risk of bias summary, Risk of bias graph

Intubation (NPPV vs Oxygen therapy)
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Antonelli 1998

Gunduz 2005

Honrubia 2005

Matic 2007

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Selective reporting (reporting bias)

CQO02 Risk of bias summary, Risk of bias graph

Short term mortality (NPPV vs Intubation)
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Allocation concealment (selection bias) : |
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CQO02 Forest plot

Short term mortality (NPPV vs Oxygen therapy)

NPPV Oxygen therapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Antonelli 2000 7 20 11 20 8.2% 0.64 [0.31, 1.30] —
Brambilla 2014 2 40 7 41 2.7% 0.29 [0.06, 1.33] -
Confalonieri 1999 7 28 6 28 5.6% 1.17 [0.45, 3.04] e
Cosentini 2010 0 20 0 27 Not estimable
Delclaux 2000 19 61 18 62 11.0% 1.07 [0.63, 1.84] -
Ferrer 2003 9 51 21 54 8.7% 0.45 [0.23, 0.90] —
Gupta 2010 0 28 0 25 Not estimable
Hernandez 2010 1 25 1 25 0.9% 1.00 [0.07, 15.12]
Hilbert 2001 13 26 21 26 13.2% 0.62 [0.40, 0.95] —
Kramer 1995 1 16 2 15 1.3% 0.47 [0.05, 4.65] -
Martin 2000 5 32 10 29 5.6% 0.45[0.18, 1.17] -
Nava 2013 61 99 66 101 17.8% 0.94 [0.76, 1.16] -
Squadrone 2010 3 20 15 20 4.7% 0.20 [0.07, 0.59] —
Wermke 2012 16 42 14 44  10.3% 1.20 [0.67, 2.14] B e
Wood 1998 4 16 0 11 0.8% 6.35 [0.38, 107.30] >
Wysocki 1995 7 21 10 20 7.8% 0.67 [0.32, 1.41] —
Zhan 2012 1 21 5 19 1.5% 0.18 [0.02, 1.41] -
Total (95% CI) 566 567 100.0% 0.71 [0.54, 0.92] <
Total events 156 207
Heterogeneity: Tau? = 0.09; Chi® = 25.12, df = 14 (P = 0.03); I* = 44% l l

0.01 0.1 1 10 100
Favours NPPV Favours Oxygen therapy

Test for overall effect: Z = 2.58 (P = 0.01)



CQO02 Forest plot

Intubation (NPPV vs Oxygen therapy)

NPPV Oxygen therapy Risk Ratio Risk Ratio
Study or Subgroup Etvents 10tal cvents 1otal Weight M-H, Random, 95% CI M-H, Random, 95% CI
Antonelli 2000 4 20 14 20 5.2% 0.29 [0.11, 0.72] S
Brambilla 2014 2 40 1 40 0.9% 2.00 [0.19, 21.18]
Confalonieri 1999 6 28 14 28 6.5% 0.43 [0.19, 0.95] —
Cosentini 2010 0 20 0 27 Not estimable
Delclaux 2000 21 61 24 62 13.4% 0.89 [0.56, 1.42] —=—
Ferrer 2003 13 51 28 54 11.5% 0.49 [0.29, 0.84] —
Gupta 2010 2 28 0 25 0.6% 4.48 [0.23, 89.13]
Hernandez 2010 3 25 10 25 3.5% 0.30 [0.09, 0.96]
Hilbert 2001 12 26 20 26 13.5% 0.60 [0.38, 0.96] —
Kramer 1995 5 16 11 15 6.7% 0.43 [0.19, 0.94] —
Martin 2000 9 32 17 29 9.2% 0.48 [0.25, 0.90] —
Squadrone 2010 2 20 8 20 2.4% 0.25 [0.06, 1.03]
Wermke 2012 6 42 11 44 5.4% 0.57 [0.23, 1.41] — 1
Wood 1998 7 16 5 11 5.9% 0.96 [0.41, 2.26] _—..l—_
Wysocki 1995 13 21 14 20 14.3% 0.88 [0.57, 1.38]
Zhan 2012 1 21 4 19 1.2% 0.23 [0.03, 1.85]
Total (95% ClI) 467 465 100.0% 0.58 [0.46, 0.74] 2
Total events 106 181
Heterogeneity: Tau? = 0.05; Chi* = 18.58, df = 14 (P = 0.18); I*> = 25% ; |

0.01 0.1 1 10 100
- i ' trol]

Test for overall effect: Z = 4.57 (P < 0.00001) . .
Favours NPPV Favours Oxygen therapy

las)



CQO02 Forest plot
Short term mortality (NPPV vs Intubation)

NPPV Oxygen therapy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% ClI
Antonelli 1998 10 32 16 32 32.7% 0.63 [0.34, 1.16] —&T
Gunduz 2005 2 22 7 21 5.9% 0.27 [0.06, 1.17] =
Honrubia 2005 10 31 14 33 30.0% 0.76 [0.40, 1.45] —
Matic 2007 15 195 21 192 31.4% 0.70[0.37, 1.32] —
Total (95% CI) 280 278 100.0% 0.65 [0.46, 0.93] <
Total events 37 58
Heterogeneity: Tau? = 0.00; Chi* = 1.68, df = 3 (P = 0.64); 1> = 0% I ; ; |
Test for overall effect: Z = 2.34 (P = 0.02) 0.01 0.1 1 10 100

Favours NPPV Favours Intubation
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CQO02 Summary of Findings 1

Summary of findings:

CQ2: Should non-invasive positive pressure ventilation (NPPV) be used as early respiratory management in adult patients with ARDS?
Oxygen therapy vs. NPPV

Patient or population: Adult patients with hypoxemia
Intervention: NPPV
Comparison: oxygen therapy

Outcomes Anticipated absolute effects’ (95% Cl) Relative effect Ne of participants Quality of the evidence | Comments
(95% Cl) (studies) (GRADE)

Risk with oxygen Risk with NPPV

therapy
Mortality (Short-term) (in hospital ~ Study population RR 071 1133 1510]0)
or ICU) (0.54 t0 0.92) (17 RCTs) LOW 1234

259 per 1,000
1 H
365 per 1,000 (197 to 336)

Low

94  per 1,000

133 per 1,000 (7210 122)

High

533 per 1,000

750 per 1,000 (405 to 690)

Intubation Study population RR 0.58 932 DeOO
(0.46 10 0.74) (16 RCTs) LOW 587

226 per 1,000

389 per 1,000 (179 to0 288)

Low

122  per 1,000

211 per 1,000 (97 to 156)

High

425 per 1,000

733 per 1,000 (337 1o 542)




CQO02 Summary of Findings 1

Summary of findings:

CQ2: Should non-invasive positive pressure ventilation (NPPV) be used as early respiratory management in adult patients with ARDS?
Oxygen therapy vs. NPPV

Patient or population: Adult patients with hypoxemia
Intervention: NPPV
Comparison: oxygen therapy

Outcomes Anticipated absolute effects’ (95% Cl) Relative effect Ne of participants Quality of the evidence | Comments
(95% Cl) (studies) (GRADE)

Risk with oxygen Risk with NPPV
therapy

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Although it was impossible to blind patients or caregivers in RCTs evaluating NPPV, lack of blinding was not considered as a factor of downgrading because of a property of mortality as an outcome.
In some RCTs, allocation concealment and selective outcome reporting were ‘unclear’, however we decided not to downgrade.

The point estimates were significantly inconsistent across the studies and heterogeneity was moderate (12 = 44%).

Subjects were patients with hypoxemia, not ARDS.

RR 0.71 [0.54-0.92]. Criteria of the optimal information size (OIS) were met.

Decision of intubation depended on clinicians at bedside and in 6 of 21 RCTs included, blinding outcome assessors was considered as ‘high risk.’

Variance of point estimates across studies was not significant and heterogeneity was low (1> = 25%).

RR 0.58 [0.46-0.74]. Criteria of the OIS were met.

Noo kWD



CQ02-08 Summary of Findings

Summary of findings:

CQ2: Should non-invasive positive pressure ventilation (NPPV) be used as early respiratory management in adult patients with ARDS?
Conventional mechanical ventilation vs. NPPV

Patient or population: Adult patients with hypoxemia
Intervention: NPPV
Comparison: Conventional mechanical ventilation

Outcomes Anticipated absolute effects’ (95% Cl) Relative effect Ne of participants Quality of the Comments
(95% Cl) (studies) evidence
Risk with invasive MV Risk with NIV (GRADE)
Mortality (Short-term) (in hospital or  Study population RR 0.65 558 Yle)e)
Icv) (0.46 10 0.93) (4RCTs) LOW 1234
136  per 1,000

209 per 1,000 (96 to 194)

Moderate

246 per 1,000

379 per 1,000 (174 10 352)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. It was impossible to blind patients or caregivers in RCTs evaluating NPPV, and lack of blinding was not considered as a factor of downgrading because of a property of mortality as an outcome. In
some RCTs, allocation concealment and selective outcome reporting were ‘unclear’, however we decided not to downgrade.

Variance of the point estimates across studies was not significant and heterogeneity was low (1> = 0%).

Subjects were patients with hypoxemia, not ARDS.

RR 0.65 [0.46-0.93]. Criteria of the optimal information size (OIS) were not met.

poN



cQa2:

CQO02 Evidence profile 1

Question: Should non-invasive positive pressure ventilation (NPPV) be used as early respiratory management in adult patients with ARDS?

Oxygen therapy vs. NPPV

Quality assessment Ne of patients Effect
. Quality Importance
Ne of Study 5 . 5 NI e Other Relative Absolute
studies design K=Kl a2 cy a QRECEich considerations AT Cxyaeniticiapy (95% CI) (95% CI)
Short term Mortality "
17 Randomised | Not serious Serious 2 Serious 3 Not serious None 156/566 (27.6%) 207/567 (36.5%) RR0.71 106 fewer per 1,000 @@OO CRITICAL
trials (0.54 t0 0.92) (from 29 fewer to 168 fewer) LOW
13.3% 39 fewer per 1,000
(from 11 fewer to 61 fewer)
75.0% 218 fewer per 1,000
(from 60 fewer to 345 fewer)
Intubation
16 Randomised | Serious Not serious ¢ Serious 3 Not serious 7 None 106/467 (22.7%) 181/465 (38.9%) RR 0.58 163 fewer per 1,000 @@OO IMPORTANT
trials (0.46 t0 0.74) (from 101 fewer to 210 fewer) LOW
21.1% 89 fewer per 1,000
(from 55 fewer to 114 fewer)
73.3% 308 fewer per 1,000
(from 191 fewer to 396 fewer)
Cl: Confidence interval; RR: Risk ratio

1. Although it was impossible to blind patients or caregivers in RCTs evaluating NPPV, lack of blinding was not considered as a factor of downgrading because of a property of mortality as an outcome.
In some RCTs, allocation concealment and selective outcome reporting were ‘unclear’, however we decided not to downgrade.

NoohkwN

The point estimates were significantly inconsistent across the studies. According to 12, heterogeneity was considered to be moderate (I2 = 44%).
Subjects were patients with hypoxemia, not ARDS.

RR 0.71 [0.54-0.92]. Criteria of the optimal information size (OIS) were met.
Decision of intubation depended on clinicians at bedside and in 6 of 21 RCTs included, blinding outcome assessors was considered as ‘high risk.’
Variance of point estimates across studies was not significant. According to 12, heterogeneity was considered to be low (I2 =25%).
RR 0.58 [0.46-0.74]. Criteria of the OIS were met.




cQ2:

CQO02 Evidence profile 2

Question: Should non-invasive positive pressure ventilation (NPPV) be used as early respiratory management in adult patients with ARDS?

Conventional mechanical ventilation vs. NPPV
Quality assessment Ne of patients Effect
pel S ] Inconsistency | Indirectness | Imprecision eiey NPPV cr::a‘::’ﬁ:::ic:::?l FEEATE | el Qualtty mportance
studies | design bias y P considerations 1ani (95% Cl) | (95% Cl)
ventilation
Short term Mortality "
4 randomised not not serious > serious ° serious * none 37/280 58/278 (20.9%) RR 0.65 73 fewer AP0 CRITICAL
trials serious ' (13.2%) (0.46 to per 1,000
0.93) (from 15 Low
fewer to
113 fewer)
37.9% 133 fewer
per 1,000
(from 27
fewer to
205 fewer)

Cl: Confidence interval; RR: Risk ratio
It was impossible to blind patients or caregivers in RCTs evaluating NPPV, and lack of blinding was not considered as a factor of downgrading because of a property of mortality as an outcome. In

1.

some RCTs, allocation concealment and selective outcome reporting were ‘unclear’, however we decided not to downgrade.

Variance of the point estimates across studies was not significant. According to 12, heterogeneity was considered to be low (12 = 0%).

Subjects were patients with hypoxemia, not ARDS.

RR 0.65 [0.46-0.93]. Criteria of the optimal information size (OIS) were not met.




CQO02 Evidence-to-Decision table
Evidence-to-Dicision table

CQ2:Should non-invasive positive pressure ventilation (NPPV) be used as early respiratory
management in adult patients with ARDS?
PATIENTS: ADULT PATIENTS WITH HYPOXEMIA

INTERVENTION :NON-INVASIVE POSITIVE PRESSURE VENTIOATION (NPPV)
ADDITIONAL

CRITERIA JUDGEMENTS RESEARCH EVIDENCE CONSIDERATIONS
ONo Although non-invasive positive pressure ventilation (NPPV) is used for treating
s 8Erogag:y e hypoxia worldwide, its efficacy for ARDS patients has not been understood
roba
i :asrg:)?em a | yes v thoroughly. It is shown that there is a possibility that the use of NPPV leads to
8 priority? @®Yes decreasing the number of intubation and mortality among ARDS patients,
A R U — hence, its priority in clinical use is high.
OVaries
ODon’t know
OVery low The relative importance or values of the main outcomes of interest:
What is the ®Low Outcome Relative importance  Certainty of the evidence (GRADE)
overall OModerate Short ¢
certainty of | OHigh el =t
the evidence  ——comemmeemee - Mortality CRITICAL 69?2)?\/0
of effects? ONo included Note 1)
studies
, SDOO
Intubation IMPORTANT
Olmpo['tant LOW
uncertainty or
variability
%ngt::tly Oxygen therapy vs. NPPV
- uncertainty or Summary of findings:
important variability 5 Difference Relative
. i xygen
uncertainty  OPossiblyno | 4000 - NPPV . effect (RR)
about or important therapy (95% ClI) .
variability in uncertainty or (95% Cl)
how much variability
e | o ses o0 | 2001000 |t
2] important rom ewer to
z . 197 to 336
S outcomes?  yncertainty or ({8geio2) 168 fewer)
= variability
8 ------------------ Short term 94 /1000 39 fewer per 1,000 RR 0.71
z ONo known Mortality | 133/ 1000 (7210 122) (from 11 fewer to (0.54 to
i (o}
[ Lzl Note 1) 61 fewer) 0.92)
o outcomes
(7]
E OTrivial 533 /1000 218 fewer per 1,000
§ OSmall 750/ 1000 (405 0 690) (from 60 fewer to
i 0
~ ::Ieb :l:intlal ®Moderate 345 fewer)
2 desirable Olarge
i anticipated 5;;"'. """"" 226 /1000 163 fewer per 1,000
z effects? 5 Qles 389 /1000 (179 to 288) (from 101 fewer to
. 0
o Don't know 210 fewer)
OlLarge
How _ OModerate 12271000 89 fewer per 1,000 RR 0.58
subtst:antlal @®sSmall Intubation | 211 /1000 (97 to 156) (from 55 fewer to (0.46 to
- (o}
Cndesirable | OTrivial 114 fewer) 0.74)
anticipated | T
effects? OVaries 5 560 308 fewer per 1,000
Obon't know 733 /1000 (from 191 fewer to
(337 to 542)
OFavors the 396 fewer)
Does the comparison : : : :
balance OProbabl Summary: In 17 RCTs comparing NPPV to oxygen therapy in patients with
between a— they hypoxemia, NPPV significantly reduced the mortality (RR 0.71, 95%ClI
d;swtable 4 | comparison | 0.54-0.92). In 16 RCTs comparing NPPV to oxygen therapy in patients with
effects an
undesirable (ODoes not hypoxemia, NPPV significantly reduced the intubation (RR 0.58, 95%ClI
effects favor either 0.46-0.74).

favour the the

option or the ' intervention or
comparison | the

? comparison




BERMA
RESOURCE USE

EQUITY

How large are
the resource
requirements
(costs)?

Does the cost
effectiveness
of the option
favour the
option or the
comparison?

What would
be the impact
on health
equity?

@ Probably
favors the
intervention
(OFavors the
intervention
(OVaries
ODon’t know

(OlLarge costs
@ Moderate
costs
ONegligible
costs and
savings
(OModerate
savings
OlLarge
savings
OVaries
ODon’t know

(OFavors the
comparison
(OProbably
favors the
comparison

@ Does not
favor either
the
intervention or
the
comparison
(OProbably
favors the
intervention
(OFavors the
intervention
OVaries
(ONo included
studies

(OReduced
(OProbably
reduced
(OProbably no
impact
(OProbably
increased
Olncreased
(OVaries
@Don’t know

CQO02 Evidence-to-Decision table

Conventional mechanical ventilation vs. NPPV
Summary of findings:

. Relative
Oxygen Difference
Outcome NPPV o effect (RR)
therapy (95% ClI)
(95% ClI)
73 fi 1,000
136 /1,000 ewer per
209/ 1,000 (96 to 194) (from 15 fewer to
Mortality 113 fewer) RR 0.65
(ShOI: 133 fewer per (04610
i) 246 /1,000 1,000 DiE)
379/1,000
(174 to 352) (from 27 fewer to
205 fewer)

Summary: In 4 RCTs comparing NPPV to conventional mechanical ventilation,
NPPV significantly reduced the mortality (RR 0.65, 95%CI 0.46-0.93).

For NPPV application, costs for mechanical ventilator with NPPV mode or one

specialized to NPPV, interface of NPPV, amount of oxygen required and

training for medical staffs are incured.

It cannot be determined that the net benefit of NPPV outweighs the cost or

resources in patients with ARDS. Disposable masks for NPPV are quite costly.

There is no data for evaluating the equity although NPPV is more available in

hospitals with more experience of NPPV.




CQO02 Evidence-to-Decision table

> ONo NPPV has been used broadly in Japan and therefore can be expected to be
5 OProbably no readily accepted.
= Istheoption = @Probably
< acceptable yes
= to key OYes
s stakeholders? | —-o--eeocceeeev
g:’ OVaries
ODon’t know
ONo NPPV has become a treatment that can be used in many hospitals in Japan
> (OProbably no already.
= . (OProbably
= Is the option -
g feasible to y.Y
< implement? es
& Y| e
v OVaries
ODon’t know
Note 1) Among the deaths in hospital or in ICU




Recommendation

CQO02 Evidence-to-Decision table

CQ2:Should non-invasive positive pressure ventilation (NPPV) be used as early respiratory
management in adult patients with ARDS?

Balance of Undesirable consequences = Undesirable consequences The balance between Desirable Desirable

consequences clearly outweigh desirable probably outweigh desirable desirable and undesirable consequences probably consequences clearly

q consequences in most consequences in most consequences is closely outweigh undesirable outweigh undesirable

settings balanced or uncertain consequences in most consequences in most

settings settings
Judgement O O o O
Type of recommendation Strong recommendation Conditional recommendation Conditional recommendation Conditional recommendation
against the intervention against the intervention for either the intervention or for the intervention
the comparison
Judgement O O [ ) O

Recommendation

Justification

We suggest using NPPV as early respiratory management in adults with
ARDS. (GRADE 2C, Strength of recommendation “weak
recommendation” / Quality of evidence: “low”)

Supplementary conditions: Monitor the patient for clinical improvement within
1-2 hours of NPPV application. Furthermore, confirm whether the patient’s
respiratory status meets a predefined goal set in prior to NPPV application
within 4-6 hours. When the patient is not clinically improving within 1-2 hours
nor achieving the goal within 4-6 hours, the patient should be intubated.

Question: Should non-invasive positive pressure ventilation (NPPV) be used as early respiratory
management in adult patients with ARDS?

Patients: Adult Patients with hypoxemia

Interventions: NPPV

Comparison: Oxygen therapy, comventional mechanical ventilation

Outcomes: Short-term mortality Note 1), intubation

Summary of the evidence: Since it was anticipated that the number of studies concerning the

efficacy of early NPPV usage among ARDS patients would be small, we searched for comparative
RCTs dealing with the efficacy of NPPV among hypoxemic patients. The choice of whether using
oxygen therapy or conventional mechanical ventilation depends primarily on the severity of
hypoxemia, hence, in our systematic review, we compared the efficacy of NPPV and that of
oxygen therapy, and also, the efficacy of NPPV and that of conventional mechanical ventilation.
Moreover, we excluded studies involving patients with COPD or congestive heart failure. This was
because it was expected that these studies would strongly support the efficacy of NPPV. As a
result, a total of 21 studies were obtained. Among these studies, 17 compared the efficacy of
NPPV and that of oxygen therapy and 21 compared the efficacy of NPPV and that of conventional
mechanical ventilation.

In 17 RCTs comparing NPPV to oxygen therapy, NPPV significantly reduced the mortality (RR
0.71, 95%CI 0.54-0.92). In 16 RCTs comparing NPPV to oxygen therapy, NPPV significantly
reduced the intubation (RR 0.58, 95%CI 0.46-0.74). In 4 RCTs comparing NPPV to conventional
mechanical ventilation, NPPV significantly reduced the mortality (RR 0.65, 95%CI 0.46-0.93).

Quality of the evidence: In 17 RCTs comparing NPPV to oxygen therapy, the risk of bias for

mortality was ‘not serious’ and the risk of bias for intubation was downgraded by one level and
classified as ‘serious’ because open-label fashion seemed to affect on decision of intubation.
Inconsistency of results for mortality was downgraded as ‘serious’ since wide variance of point
estimates across studies was found and heterogeneity for mortality was moderate (1>=44%).
However, in terms of intubation, heterogeneity was low (1>=25%) and variance of point estimates
across studies was not significant, and so inconsistency of results was ‘not serious’. Indirectness
was considered as ‘serious’ in both outcomes, mortality and intubation, because of the unmatched
study subjects, as subjects included in selected RCTs had hypoxemia, not ARDS. The level of
imprecision was ‘not serious’ for mortality and intubation since criteria of the optimal information
size (OIS) were met. Based on the above discussion, the overall quality of evidence was
evaluated as ‘low’.

In 4 RCTs comparing NPPV to conventional mechanical ventilation, the risk of bias for mortality

4
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CQO02 Evidence-to-Decision table

was ‘not serious’. Inconsistency of results for mortality was ‘not serious’ since heterogeneity was
low (I>=0%) and variance of point estimates across studies was not significant. Indirectness was
considered as ‘not serious’ although all subjects included in selected RCTs didn’t meet criteria of
ARDS. The level of imprecision for mortality was ‘serious’ since criteria of the OIS were not met.
Based on the above discussion, the overall quality of evidence was evaluated as ‘low’.

Judgement of benefit and harm, resources and cost: In spite that NPPV has become a

treatment that can be used in many hospitals in Japan, cost of NPPV may be higher than that of
oxygen therapy or intubation due to price of mechanical ventilator with NPPV mode or specialized
to NPPV, interface of NPPV, amount of oxygen required, cost of training for medical staffs, cost of
hiring related staffs and so on. On the other hand, there is a possibility that the cost of NPPV may
be lower due to avoidance of intubation. Therefore, it cannot be determined that the benefits of
NPPV outweigh the harms in patients with ARDS.

Recommendations; We suggest using NPPV as early respiratory management in adults with

ARDS. (GRADE 2C, Strength of recommendation “weak recommendation” / Quality of evidence:
“Jow”)

Additional considerations: Applying NPPV to hypoxemic patients, outcome may vary depending

on skill and experience of NPPV amang medical staffs. It is suggested that delayed intubateion
relates to mortality; thus criteria of intubateion should be predefined applying NPPV. In addition,
most RCTs evaluating benefit of NPPV exclude unconscious patients and hemodynamically
unstable patients, hence, applying this recommendation requires cautiousness to such
populations.1

At panel meeting, we discussed the validity of wording and eventually we adopted usage of the
word “NPPV” instead of non-invasive ventilation (NIV) and “early respiratory management in
adults with ARDS” instead of “respiratory management in adults with mild ARDS.” And in
discussion, we decided to add the comment about need predefining criteria of intubation to the
recommendation.

In RCTs comparing NPPV to oxygen therapy, even when excluding Gupta 2010, in which only patients
with asthma attack were included, we obtained similar results (mortality (RR 0.71, 95%CI 0.54-0.92).
intubation (RR 0.58, 95%CI 0.46-0.73)) to evaluation of whole RCTs.

During NPPV, respiratory status, circulatory status and consciousness and blood gas analysis
should be evaluated repeatedly. Monitor the patient for clinical improvement within 1-2 hours of
NPPV application. Furthermore, confirm whether the patient's respiratory status meets a
predefined goal set in prior to NPPV application within 4-6 hours. When the patient is not clinically
improving within 1-2 hours nor achieving the goal within 4-6 hours, the patient should be intubated.
One study suggested that delayed intubation is related to higher mortality®.

More studies to evaluate the efficacy of NPPV for patients with ARDS are needed. Also, efficacy of
other non-invasive respiratory managements such as high-flow nasal therapy should be compared
to oxygen therapy, conventional mechanical ventilation and NPPV.

Note 1) Mortality in hospital or in ICU.
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CQO03. Study flow diagram

CQO03 Flow Diagram

*This CQ was partly evaluated by Petrucci using Cochrane database (to Sep 2012)".
We also searched literature from Sep 2011 to May 2015.

1. Petrucci N, De Feo C. Lung protective ventilation strategy for the acute respiratory distress syndrome.
Cochrane database of systematic reviews. 2:CD003844 2013, PMID 23450544
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Short term mortality CQ03 Forest plot

lower tidal volume conventional tidal volume Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Amato 1998 13 29 17 24 13.9% 0.63[0.39, 1.02] —
ARDS network 2000 112 432 150 429 26.4% 0.74 [0.60, 0.91] -
Brochard 1998 27 58 22 58 15.7% 1.23[0.80, 1.89] ™
Brower 1999 13 26 12 26 11.3% 1.08 [0.62, 1.91] __[__
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Heterogeneity: Tau? = 0.04; Chiz = 10.71, df =5 (P = 0.06); I = 53% = = = =
Test for overall effect: Z =1.42 (P = 0.16) 0.01 0.1 1 10 100
Favours ‘ Favours
lower tidal volume conventional tidal volume
Barotrauma
lower tidal volume conventional tidal volume Risk Ratio Risk Ratio
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Total (95% CI) 655 642 100.0% 0.82[0.48, 1.41] 9
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Summary of findings:

CQO03 Summary of Findings

CQO03 : Should low tidal volume be used in adult patients with ARDS?

Patient or population: [health problem]
Setting:

Intervention: lower tidal volume
Comparison: conventional tidal volume

Outcomes Anticipated absolute effects’ (95% Cl) Relative effect Ne of Quality of the | Comments
(95% Cl) participants evidence
Risk with conventional  Risk with lower tidal (studies) (GRADE)
tidal volume volume
mortality Study population RR 0.84 1305 110]0)
(0.67 t0 1.07) (6 RCTs) LOW 125
397 per 1000 Lt
(266 to 425)
319 per 1000
380 per 1000 (255 to 407)
470 per 1000
560 per 1000 (375 o 599)
barotrauma Study population RR 0.82 1297 19]0]0)
(0.48t0 1.41) (6 RCTs) VERY LOW
114 per 1000 93 per 1000 2345
(55 to 160)
31 per 1000
38 per 1000 (18 10 54)
98 per 1000
120 per 1000 (58 10 169)
2.52 days more MD - 1008 DPPO
VFD Mean 8.93 days (0.53 more to 4.51 (3RCTs) MODERATE 3
more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of

the intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

arwN =

Significant heterogeneity with 1>=50%
Different length of follow-up period
More than half of studies had unclear or high risk of bias
Different definition of barotrauma
Wide confidence limits



CQO03 Evidence profile

cQs3
Question: Low tidal volume compared with conventional tidal volume ventilation for adult patients with ARDS
Quality assessment Ne of patients Effect
Quality Importanc
Ne of . Risk of . . . Other lower tidal | conventional tidal Relative Absolute e
- ign . Inconsisten Indirectn Imprecision . .
studies S ey bias e considerations volume volume (95% CI) (95% Cl)
Short-term mortality
6 Randomized Not Serious "? Not serious Serious ° None 212/658 2571647 (39.7%) RR 0.84 64 fewer per 1000 CRITICAL
trials serious (32.2%) (0.67 to 1.07) | (from 28 more to 131 fewer) SYISPASIS)
38.0% 61 fewer per 1000 Low
(from 27 more to 125 fewer)
56.0% 90 fewer per 1000
(from 39 more to 185 fewer)
barotrauma
6 randomised | serious * serious >* not serious serious ° none 63/655 (9.6%) 731642 (11.4%) RR 0.82 20 fewer per 1000 CRITICAL
trials (0.48'to 1.41) | (from 47 more to 59 fewer) SPICICXC)
3.8% 7 fewer per 1000 VERY LOW
(from 16 more to 20 fewer)
12.0% 22 fewer per 1000
(from 49 more to 62 fewer)
VFD
3 randomised | serious * not serious not serious | not serious none 508 500 - MD 2.52 more CRITICAL
trials (0.53 more to 4.51 more) DDDO
MODERATE

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

o kr N =

Wide confidence limits

Significant heterogeneity with 12=50%
Different length of follow-up period

Different definition of barotrauma

More than half of studies had unclear or high risk of bias




CQO03 Evidence-to-Decision table

Evidence-to-Decision table
CQO03 : Should low tidal volume be used in adult patients with ARDS?

PATIENTS:ADULT PATIENTS WITH ARDS

INTERVENTION:LOW TIDAL VOLUME

CRITERIA

Is the
problem a
priority?

PROBLEM

What is the
overall
certainty of

the evidence

of effects?

Is there
important
uncertainty
about or
variability in
how much

the main
outcomes?

BENEFITS & HARMS OF THE OPTIONS

How
substantial
are the
desirable
anticipated
effects?

How
substantial
are the
undesirable
anticipated
effects?

people value

JUDGEMENTS

ONo
(OProbably no
OProbably yes
@®Ves
OVaries
ODon’t know

OVery low
OLow

@ Moderate
OHigh

ONo included
studies

Olmportant
uncertainty or
variability
(OPossibly
important
uncertainty or
variability

@ Possibly no
important
uncertainty or
variability
(ONo important
uncertainty or
variability
ONo known
undesirable
outcomes

OTrivial
OSmall

@ Moderate
OlLarge
(OVaries
(ODon’t know

OlLarge
(OModerate
@®Small
OTrivial
(OVaries
(ODon’t know

RESERCH EVIDENCE

The strategy for mechanical ventilation is very important in patients
with acute respiratory distress syndrome (ARDS), as well as the
treatment of the primary disease. In particular, mechanical
ventilation settings have the highest priority for patients with ARDS.
To reduce further lung injury in patients with ARDS, studies have
been conducted to determine the optimal ventilation strategy to limit
tidal volume and airway pressure.

The relative importance or values of the main outcomes of
interest:

Outcome Relative importance Certainty of the evidence (GRADE)
Mortality @ @ @ 6
(note 1 CRITICAL
(Short term) LOW
POO06
barotrauma CRITICAL
VERY LOW
SPAS RIS
veD"? CRITICAL
MODERATE
Summary of findings:
Relative
Conventional Low tidal Difference
Outcome effect (RR)
tidal volume volume (95% Cl)
(95% Cl)
64 fewer per 1000
334 per 1000
397 per 1000 (from 28 more to
(266 to 425)
131 fewer)
n 319 1000 61 fewer per 1000 Ram
5 er
Short ter(r;'nme 4 | 380 per 1000 . (from 27 more to 8
mortality (255 to 407) (0.67-1.07)
125 fewer)
470 per 1000 90 fewer per 1000
560 per 1000 (from 39 more to
(375 to 599) 185 fewer)
20 fewer per 1000
93 per 1000
114 per 1000 (from 47 more to
(55 to 160)
59 fewer)
7 fewer per 1000
31 per 1000 RR 0.82
Barotrauma 38 per 1000 (from 16 more to
(18 to 54) (0.48-1.41)
20 fewer)
22 fewer per 1000
98 per 1000
120 per 1000 (from 49 more to
(58 to 169)
62 fewer)
The mean VFD | The mean VFD | MD 2.52 more
VFD(nOte 2 at 28days was at 28days was | (from 0.53 more to | -
10 days 11.4. days 4.51 more)

ADDITIONAL CONSIDERRATIONS

The ventilation settings used in the low tidal volume and
conventional tidal volume groups were from Amato1998: 6
12 mL/kg(actual body weight: ABW), Brochard1998: 6-10 v
10-15ml/kg (ABW),  Stewart1998: 8 vs. 10-15ml/kg
(predicted body weight: PBW), Brower 1999: 5-8 vs.
10-12ml/kg (PBW), ARDS netwok2000: 6 vs. 12ml/kg (PBV
and Villar 2006: 5 to 8 vs. 9 to 11 mL/kg (PBW), respective
with a range of 5 to 10 mL/kg in the low tidal volume groups
However, the actual ventilation was approximately 6.2 to 7.
mL/kg in the low tidal volume group and approximately 10 t
11.8 mL/kg in the conventional tidal volume group

Although a low tidal volume can cause hypercapnia, it can
be overcome to some extent by increasing the ventilator
rate.

In general, patients on mechanical ventilation require
sedative or analgesic agents to improve patient-ventilator
synchronization and to reduce discomfort during ventilator
wearing, but the dosage of sedatives or analgesics during
low tidal volume ventilation are not increased.!)




CQO03 Evidence-to-Decision table

CQO03 : Should low tidal volume be used in adult patients with ARDS?

PATIENTS:ADULT PATIENTS WITH ARDS

INTERVENTION:LOW TIDAL VOLUME

RESOURCE USE

EQUITY

CRITERIA

Does the
balance
between
desirable
effects and
undesirable
effects favor
the option or
the
comparison?

How large are
the resource
requirements
(costs)?

Does the cost
effectiveness
of the option
favor the
option or the
comparison?

What would
be the impact
on health
equity?

JUDGEMENTS

(OFavors the
intervention

@ Probably Favors the
intervention

(ODo not know
(OProbably

Favors the comparison
(OFavors the
comparison

OVaries

(OFavors the
comparison
OProbably favors
the comparison
(ODoes not favor
either the
intervention or the
comparison

@ Probably favors
the intervention
(OFavors the
intervention
(OVaries

(ODon’t know

OlLarge costs
(OModerate costs
ONegligible costs
and savings
OModerate
savings

@ Large savings
OVaries

ODon’t know

(OFavors the
comparison
OProbably favors
the comparison
(ODoes not favor
either the
intervention or the
comparison
OProbably favors
the intervention
@Favors the
intervention
(OVaries

(ONo included
studies

RESERCH EVIDENCE

Summary:

Although the number of deaths in patients with ARDS tends to be
lower with low tidal volume than with conventional tidal volume, the
difference is insignificant (RR 0.84, 95%CI 0.67-1.07). There is no
significant decrease in the incidence of barotrauma in the low tidal
volume group (RR0.82, 95%CI 0.48-1.41). The mean ventilator free
days (VFD) were significantly greater (mean difference 2.52 days
[95%CI 0.53-4.51]) in patients with lower tidal volume compared
with conventional tidal volume.

Changes in ventilator settings can be applied for all patients by
adjusting the settings panel, without any additional resources.

Since no new resources are required, there is no increase in cost.

This treatment can be provided in any institution where mechanical
ventilators are available. Thus, all patients will be able to receive
equal treatment.

ADDITIONAL CONSIDERRATIONS




CQO03 Evidence-to-Decision table

PATIENTS:ADULT PATIENTS WITH ARDS
INTERVENTION:LOW TIDAL VOLUME
CRITERIA JUDGEMENTS RESERCH EVIDENCE ADDITIONAL CONSIDERRATIONS
@Reduced
(OProbably
reduced
[ . (OProbably no
n_—n' Is the :n:)tllon impact
E ?:f(i?/ avle (OProbably
& stakeholders? ncreased
< Olncreased
OVaries
(ODon’t know
ONo The widespread adoption of this ventilation strategy seems to be an
> (OProbably no .
S Istheoption = @Probablyyes  achievable goal.
2 | feasible to OYes
& | implement? | oo
- OVaries
(ODon’t know




CQO03 Evidence-to-Decision table

Recommendation
CQO03 : Should low tidal volume be used in adult patients with ARDS?

Balance Of Undesirable consequences Undesirable The balance between desirable Desirable consequences Desirable consequences

clearly outweigh desirable consequences probably | and undesirable consequences probably outweigh clearly outweigh
consequences consequences in most outweigh desirable is closely balanced or uncertain = undesirable consequences undesirable consequences

settings consequences in most in most settings in most settings

settings
Judgement O O O o O

. Strong recommendation Conditional recommendation Conditional recommendation Conditional recommendation

Type of recommendation against the intervention against the intervention for either the intervention or for the intervention

the comparison
Judgement O O O o

Recommendation We recommend the use of low tidal volume at 6-8 mL/kg (predicted body

weight: PBW) in adult patients with ARDS. (GRADE 1B, Strength of
recommendation “strong recommendation” / Quality of evidence

“moderate”)
Justification Question: Should low tidal volume be used in adult patients with ARDS?
Patients: Adult patients with ARDS

Interventions:  low tidal volume (approximately 6-8 mL/kg PBW)
Comparison:  conventional tidal volume (approximately 10-12 mL/kg PBW)
Outcomes: Short term mortality *1, barotrauma, Ventilator-free days (VFD) *2

Summary of the evidence:

Based on this systematic review, a total of six randomized controlled trials (RCTs) qualified for
inclusion where a lung protective ventilation strategy with low tidal volume was studied in adult
patients with ARDS. These six RCTs were also analyzed by Petrucci et al. in 2013 and no new
RCT has been published since then. Although the duration of follow-up was different, all six RCTs
(n=1,305) demonstrated a non-significant decrease in mortality in the low tidal volume group
compared with the conventional tidal volume group (RR0.84, 95%CI 0.67-1.07). The occurrence of
barotrauma (pneumothorax secondary to elevated airway pressure) was analyzed in all six RCTs,
and there was no significant difference between the two groups (RR0.82, 95%CI 0.48-1.41).
Ventilator Free Days (VFD) was analyzed in only three RCTs and VFD was significantly longer
(median, 2.52 more days) in the low tidal volume group than in the conventional tidal volume group
(95%CI 0.53 to 4.51)

Quality of the evidence:

The certainty of evidence regarding mortality decreased by two levels and was rated “low” for
three reasons. First, there was a difference in the length of follow-up regarding mortality (28-day,
60-day, and hospital) among the RCTs. Second, there was heterogeneity of the cohorts among
the RCTs (I2:50%). Third, the confidence interval was wide. For barotrauma, the certainty of
evidence was rated “very low”. For VFD, the certainty of evidence was rated “moderate”. Overall,
the quality of evidence was rated “moderate” since a lung protective ventilation strategy had a
non-significant, but positive impact on all outcomes.

Judgement of benefit and harm, resources and cost:

A change in tidal volume settings with mechanical ventilation can be applied to all
patients undergoing mechanical ventilation and requires no new resources or additional
costs. The use of low tidal volume increases VFD significantly with a tendency to
decrease mortality and barotrauma. Although this strategy may induce hypercarbia or
respiratory acidosis as a potential complication, benefits will outweigh the potential
risks.

Recommensations;

We recommend the use of low tidal volume at 6-8 mL/kg (predicted body weight: PBW)
in adult patients with ARDS. (GRADE 1B, Strength of recommendation “strong
recommendation” / Quality of evidence “moderate”)

Supplementary conditions:

Tidal volume is calculated based on PBW {Male:50+0.91 x [Height (cm) — 152.4], Female:
45.5+0.9x[Height (cm) — 152.4]} rather than actual body weight. When a lung protective ventilation
strategy is applied, a tidal volume equal to or less than 10mL/kg PBW is considered beneficial.
However, the optimal tidal volume still remains to be determined. Of the RCTs analyzed in this
review, the actual tidal volume delivered in the lung protective strategy group was 6.2-7.6 mL/kg.
Therefore, we recommend a tidal volume of 6-8 mL/kg PBW. In case of an excessive spontaneous

4
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CQO03 Evidence-to-Decision table

breathing effort, the actual tidal volume may sometimes exceed the targeted tidal volume. To
prevent this, respiratory parameters such as driving pressure or trans-pulmonary pressure may
need to be used as monitoring tools to determine an appropriate tidal volume.

When patients with ARDS have been on conventional tidal volume (10 mL/kg or greater PBW) for
more than a week, the efficacy of introducing a low tidal volume still remains to be determined.

A low tidal volume (compared to a conventional tidal volume) will decrease the minute ventilation,
and as a result, hypercarbia or respiratory acidosis may pursue. However, these incidences will be
reversed by increasing the set respiratory rate.

Monitoring of respiratory parameters (arterial oxygen or carbon dioxide levels, airway pressure
etc.) is required to assess adequate arterial oxygenation and ventilation.

Since a lung protective strategy has been accepted as the global standard ventilation technique in
patients with ARDS, a new RCT to compare the efficacy of a low tidal volume strategy with a
conventional tidal volume strategy has not been conducted since 2006. However, the ideal tidal
volume still remains to be determined (e.g. 6mL/kg vs. 8mL/kg PBW), and thus, further studies are
required. Another future research interest may focus on driving pressure or transpulmonary
pressure as potential ideal markers for lung protective low-tidal ventilation.

Note 1) Mortality at the end of the study. For the study by ARDS Network in 2000, a survival curve was
used to determine short term mortality at 28-days and the number was used.

Note 2) VFD means the number of days free from mechanical ventilation for the initial 28 days. If the patient expired within 28 days,

VFD was counted as a zero.
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Short term mortality

low-plateau pressure

high-plateau pressure

Risk Ratio

CQO04 Forest plot

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
ARDS network 2000 112 432 150 429 36.4% 0.74 [0.60, 0.91] Ly
Brochard 1998 27 58 22 58 23.7% 1.23 [0.80, 1.89] T
Brower 1999 13 26 12 26 17.8% 1.08 [0.62, 1.91] —
Villar 2006 17 53 28 50 22.1% 0.57 [0.36, 0.91] —a
Total (95% CI) 569 563 100.0% 0.84 [0.62, 1.15] <
Total events 169 212
Heterogeneity: Tau? = 0.06; Chi? = 7.47, df = 3 (P = 0.06); I> = 60% 50 01 051 I 150
Test for overall effect: Z = 1.07 (P = 0.29) ’ Fa.vours Favours
low-plateau pressure high-plateau pressure
VFD
low-plateau pressure high-plateau pressure Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI IV, Random, 95% ClI
ARDS network 2000 12 11 432 10 11 429 64.2% 2.00 [0.53, 3.47]
Brower 1999 9.6 10.3 26 9.3 9.8 26 11.7%  0.30[-5.16, 5.76]
Villar 2006 10.9 9.5 50 6 8 45 24.1% 4.90 [1.38, 8.42] -
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low-plateau pressure high-plateau pressure Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
ARDS network 2000 43 432 47 429  79.7% 0.91[0.61, 1.34] TF
Brochard 1998 8 58 7 58 13.6% 1.14 [0.44, 2.95] =
Brower 1999 2 26 1 26 2.2% 2.00 [0.19, 20.72]
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CQO04 Summary of Findings

Summary of findings:

Lower plateau pressure (= 30 cmH,0) compared to higher plateau pressure (>30cmH.0) for ARDS

Patient or population: ARDS
Intervention: Lower plateau pressure (= 30 cmH:0)
Comparison: higher plateau pressure (>30cmH:0)

Anticipated absolute effects’ (95% Cl) Relfive Ne of Quality of the Comments
Outcomes ik with hi ik wi effect articipants evidence
Risk with higher plateau pressure Risk with lower plateau p '
(>30cmH;0) pressure (<30 cmH,0) (95% Cl) (studies) (GRADE)
Study population
316 per 1000
377 per 1000 (233 to 433)
Low
Short t rtalit I(RORG%?4 fisc POOO
ort term mortality 319 per 1000 0210 (4 RCTs)
380 per 1000 (236 to 437) 1.15) LOW 12
High
470 per 1000
560 per 1000 (347 1o 644)
VFD Mean 9.0 days 2:5 day more MD s BOEO
(0.51 more to 4.49 more) BRCTS)  \IODETATE *
Study population
97 per 1000
106 per 1000 (69 to 139)
o RR 0.92 14 SO00O
Barotrauma 38 per 1000 35 per 1000 (016351 ;0 (4 RCTs) VERY
(24 to 50) : LOW 123
High
110 per 1000
120 per 1000 (78 to 157)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio ; MD: Mean difference

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Since several studies included this analysis could not make physicians blinded to intervention, the quality of evidence was downgraded by
one level.

2 Since the confidence interval is wide, the quality of evidence was downgraded by one level.

3 Since the sample size was very small, the quality of evidence was downgraded by one level.



CQO04 Evidence profile

cQ4
Question: How do we set the plateau pressure on artificial respiratory ventilation in adult patients with
ARDS?
Quality assessment Ne of patients Effect
Lower biah
lateau igher i i
Ne of Study Riskof | | A et oo Other p':essure plateau R?;astol/ve Absolute Quality Importance
studies | design bias L Bl P considerations (=30 pressure CI)D (95% CI)
= (>30cmH;0)
cmH.0)
Short term mortality
4 randomised | serious | not serious not serious serious none 169/569 212/563 RR 0.84 60 fewer per @@OO CRITICAL
trials (29.7%) (37.7%) | (0.62to | 1000 (from 56 oW
1.15) more to 143 -
fewer)
38.0% 61 fewer per
1000 (from 57
more to 144
fewer)
56.0% 90 fewer per
1000 (from 84
more to 213
fewer)
VFD
3 randomised | serious* | not serious 2 not serious not serious | none 508 500 MD 2.5 day CRITICAL
trials more S?DSI?REA%EC?
(0.51 more to -
4.49 more)
Barotrauma
4 randomised | serious* | not serious not serious Very none 55/566 59/558 RR0.92 | 8 fewer per 1000 @OOO CRITICAL
trials serious 22 (9.7%) (10.6%) (0.65t0 | (from 33 more to VERY LOW 123
1.31) 37 fewer) -
3.8% 3 fewer per 1000
(from 12 more to
13 fewer)
12.0% 10 fewer per
1000 (from 37
more to 42
fewer)

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

Since several studies included this analysis could not make physicians blinded to intervention, the quality of evidence was

downgraded by one level.

Since the confidence interval is wide, the quality of evidence was downgraded by one level.
Since the sample size was very small, the quality of evidence was downgraded by one level.




PROBLEM

BENEFITS & HARMS OF THE OPTIONS

CQ04 Evidence-to-Decision table

Evidence-to-Decision table

CQ4:How do we set the plateau pressure for mechanical ventilation in adult patients with
ARDS?
PATIENTS:ADULT PATIENTS WITH ARDS

INTERVENTION: LOWER PLATEAU PRESSURE (=30 cmH,0)

CRITERIA

Is there a
problem
priority?

What is the
overall
certainty of
the evidence
of effects?

Is there
important
uncertainty
about or
variability in
how much
people value
the main
outcomes?

How
substantial
are the
desirable
anticipated
effects?

How
substantial
are the
undesirable
anticipated
effects?

JUDGEMENTS

ONo
OProbably no
®Probably yes
OYes

OVaries
ODon’t know

OVery low
OLow

® Moderate
OHigh

ONo included
studies

Olmportant
uncertainty or
variability
OPossibly
important
uncertainty or
variability
OPossibly no
important
uncertainty or
variability

® No important
uncertainty or
variability
ONo known
undesirable
outcomes

OTrivial
OSmall

® Moderate
Olarge
OVaries
ODon’t know

Olarge
OModerate
OSmall

® Trivial
OVaries
ODon’t know

RESEARCH EVIDENCE

When providing mechanical ventilation to adult patients with ARDS,
decreased lung compliance is one of the main etiologic factors for the
development of ventilator associated lung injury. Ventilator associated
lung injury leads not only to delayed weaning, but also increased
mortality . Among several causes of ventilator associated lung injury,
increased tidal volume and airway pressure are important. Limiting
plateau pressure can control both of these factors 2, Although limiting
the plateau pressure is beneficial, it may lead to adverse events such
as hypercapnia % While there is as yet no practical way to determine
optimal plateau pressure, a method should be developed to minimize
ventilator associated lung injury. Therefore, the priority of this CQ is
high. As the optimal plateau pressure is undefined, studies comparing
various plateau pressures are needed.

The relative importance or values of the main outcomes of interest:
Certainty of the

Relative -
Outcomes imoortance evidence
P (GRADE)
Short t((anrorg 1mortallty CRITICAL SPpOO
LOW
VFD (%2 CRITICAL OO
MODERATE
Barotrauma CRITICAL ©O00
VERY LOW
Summary of findings:
Risk with Risk with lower Relative
Outcomes higher plateau plateau Absolute offect
pressure pressure (=30 (95% ClI) (95% Cl)
(>30cmH,0) cmH,0) °
316 / 1000 60 fewer per 1000 (from
ST LY 56 more to 143 f
(233 to 433) ore to ewer)
Short term RR 0.84
rtalit 319/1000 | 61 fewer per 1000 (from (0.62 to
=Ly 380 /1000 ’
(note 1 (236 t0 437) | 57 more to 144 fewer) 1.15)
560 / 1000 470/1000 | 90 fewer per 1000 (from
(347 to 644) 84 more to 213 fewer)
VED 2 Avereage Average MD 2.5 more (0.51 more _
9.0 day 11.5 day to 4.49 more)
106/ 1000 97 /1000 8 fewer per 1000 (from
(69 to 139) 33 more to 37 fewer)
38 /1000 35/1000 3 fewer per 1000 (from RR 0.92
Barotrauma (25 to 50) 12 more to 13 fewer) (0.65 to
1.31)
110 /1000 | 10 fewer per 1000 (from
120/ 1000 (78 t0157) 37 more to 42 fewer)

Summary: After starting mechanical ventilation, setting plateau pressure below

ADDITIONAL
CONSIDERATIONS




RESOURCE USE

EQUITY

ACCEPTABILITY

Does the
balance
between
desirable
effects and
undesirable
effects favor
the option or
the
comparison?

How large are
the resource
requirements
(costs)?

Does the cost
effectiveness
of the option
favor the
option or the
comparison?

What would
be the impact
on health
equity?

Is the option
acceptable

to key
stakeholders?

OFavors the
comparison
OProbably
favors the
comparison
ODoes not
favor either the
intervention or
the comparison
OProbably
favors the
intervention
®Favors the
intervention
OVaries
ODon’t know

Olarge costs
OModerate
costs
ONegligible
costs and
savings
OModerate
savings

®| arge savings
OVaries
ODon’t know

OFavors the
comparison
OProbably
favors the
comparison
ODoes not
favor either the
intervention or
the comparison
OProbably
favors the
intervention
®Favors the
intervention
OVaries

ONo included
studies

®Reduced
OProbably
reduced
OProbably no
impact
OProbably
increased
Olncreased
OVaries
ODon’t know

ONo
OProbably no
®Probably yes
OYes

OVaries
ODon’t know

CQ04 Evidence-to-Decision table

30cmH20 show both the extention of VFD (absolute difference 2.5, 95% CIl 0.51-4.49)
and trends of decrease of mortality RR 0.84, 95% Cl 0.62-1.15),
significant in stastical analysis.

but neither are not

No additional resources are necessary as there is only a change in ventilator settings.

As there are no additional resources required, the cost effectiveness of the option
favors the intervention.

The suggested intervention is available in any medical facility that provides mechanical
ventilation, no additional procedures are required. Thus, unfairness cannot occur.




FEASIBILITY

Is the option
feasible to
implement?

ONo
OProbably no
OProbably yes
®Yes

OVaries
ODon’t know

CQ04 Evidence-to-Decision table

It is feasible, because it is only a change in ventilator settings.




CQ04 Evidence-to-Decision table
Recommendation

CQ4:How do we set the plateau pressure for mechanical ventilation in adult patients with
ARDS?

Balance of Undesirable consequences Undesirable consequences The balance between Desirable Desirable
consequences clearly outweigh desirable probably outweigh desirable desirable and undesirable consequences probably consequences clearly
q consequences in most consequences in most consequences is closely outweigh undesirable outweigh undesirable
settings settings balanced or uncertain consequences in most consequences in most
settings settings
Judgement O O O o O
Type of recommendation We recommend against We suggest not offering this We suggest offering this We recommend offering this
offering this option option option option
Judgement O O (] O

Recommendation We suggest setting the plateau pressure at 30cmH,0 or less in adult

patients with ARDS undergoing mechanical ventilation. (GRADE2B,
weak recommendation / evidence level moderate)

Justification Question:

ARDS?

Patients: ARDS patients requiring mechanical ventilation.
Lower plateau pressure (=30 cmH,0)
Comparison: higher plateau pressure (>30cmH,0)
Outcomes: Mortality*1, Ventilator Free Days*2, barotrauma*3

What is the optimal plateau pressure for mechanical ventilation in adult patients with

Interventions:

Summary of the evidence: Four RCTs (total number of patients=1132) were selected for this

systematic review. By setting the plateau pressure below 30cmH,0, the number of ventilator free
days (VFD) was significantly increased (mean 2.5days, 95% CI| 0.51-4.49). The mortality (RR
0.84, 95%Cl 0.62-1.15) and lung injury caused by high airway pressure (RR 0.92, 95%Cl
0.65-1.31) were decreased, but there is no statistically significant difference.

Quality of the evidence: In these RCTs that compare values of ventilator settings (such as

comparing two plateau pressures), it is difficult to blind the entire study to patients and medical
staff. Thus, we determined the risk of bias for all outcomes as ‘serious’ and downgraded them as
a whole. There is no inconsistency or indirectness. Although the total number of events (death,
381/1132 patients), is sufficient, there is no statistically significant difference. The 95% confidence
interval is considered to be wide. Thus we determined it is ‘serious’ in terms of mortality. Overall,
we conclude that the quality of evidence in these 4 RCTs is “moderate”.

Judgement of benefit and harm, resources and cost: Ventilator associated respiratory injury

caused by an increase in plateau pressure is obviously a serious adverse event. Thus, limiting the
plateau pressure would be accepted by patients without any hesitation. It is assumed that most
patients will select limiting plateau pressure on the ventilator. There is no change in resources
required by changing the ventilator settings. As there is no additional increase of required
resources, the benefit prevails. Hypoxemia, hypercapnia and increased work of breathing work
caused by inappropriate ventilator settings are possible harms in this CQ. However, these harms
are relatively permissive and should not cause any serious sequelae.

Recommendations; We suggest setting the plateau pressure at 30cmH,0 or less in adult
patients with ARDS undergoing mechanical ventilation. (GRADE2B, weak recommendation /
evidence level moderate)

Additional considerations: As trans-pulmonary pressure is now drawing a lot of attention, it is

necessary to consider a comparison of plateau pressures when patients are spontaneously
breathing.

Subgroup considerations

Implementation considerations

None

In some cases, it may be difficult to ensure sufficient minute ventilation by managing low plateau

pressure, that may cause decreased oxygenation, increased carbon dioxide concentration and/or




CQ04 Evidence-to-Decision table

increased work of breathing.

Monitoring and evaluation As the intervention is a change in ventilator settings, we should monitor oxygenation and other
considerations

appropriate parameters of mechanical ventilation.

Research possibilities As the optimal plateau pressure is undefined, studies comparing various plateau pressures are
needed. As trans-pulmonary pressure is now drawing a lot of attention, it is necessary to consider a
comparison of plateau pressures when patients are spontaneously breathing.

Note 1) Mortality rate in ARDS 2000 is 28days mortality (read from Kaplan-Meier Curve), and the others are
death at the end of research.

Note 2) VFD means the number of days free from mechanical ventilation in the initial 28 days. If the patient
expired within 28 days, VFD was counted as zero.




CQO05. Study flow diagram

CQO05 Flow Diagram

*This CQ was artIP_/tevaIuated by Santa Cruz usin% Cochrane database (to May 2013)".
i .

We also searched

1.

erature from 2013 to May 201

Santa Cruz R, Rojas JI, Nervi R, et al. High versus low positive end-expiratory pressure

(PEEP) levels for mechanically ventilated adult patients with acute lung injury and acute
respiratory distress syndrome. Cochrane Database Syst Rev 6: CD009098, 2013. PMID

23740697

871 records identified through
database searching

Medline (PubMed) 195
Embase 490
Cochrane CENTRAL 186
Ichushi 0

7 additional records identified through
other sources
Cochrane review* 7

878 records identified

136 duplicates

v

removed

742 records after duplicates

733 records excluded

Other than English and

A 4

v

Japanese, non-RCT, and/or
Different patients /interventions

eligibility

9 full-text articles assessed for

/comparisons

Hospital mortality
Barotrauma
VFD

6 included in meta analysis

3 of full-text articles excluded
" with

Different interventions/

comparisons 1

Different patients 1

Different outcomes 1
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Brower 2004 Low risk Low risk Low risk Low risk Unclear risk
Huh 2009 Low risk Unclear risk Low risk Unclear risk Low risk Low risk Low risk
Meade 2008 Low risk Low risk Low risk Unclear risk Low risk Low risk Low risk Low risk
Mercat 2008 Low risk Low risk Low risk Unclear risk Low risk Low risk Low risk
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CQO05 Risk of bias summary, Risk of bias graph

Short term mortality
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Short term mortality

Study or Subgroup

CQO05 Forest plot

Brower2004
Meade2008
Mercat2008

Total (95% CI)
Total events

High PEEP Low PEEP
Events Total Events Total
76 276 68 273
173 475 205 508
136 385 149 382
1136 1163
385 422

Heterogeneity: Tau? = 0.00; Chi* = 1.67,df =2 (P =
Test for overall effect: Z = 1.24 (P = 0.22)

Risk Ratio Risk Ratio
Weight M-H, Random, 95% ClI M-H, Random, 95% ClI
15.5% 1.11 [0.83, 1.46] =
48.4% 0.90 [0.77, 1.06] —T
36.0% 0.91 [0.75, 1.09] —&
100.0% 0.93 [0.83, 1.04] ‘»
.12 — No | f } }
0.43); 17 = 0% 0.5 0.7 1 1.5 2

Favours High PEEP

Favours Low PEEP

Barotrauma

High PEEP Low PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Amato1998 2 29 10 24 6.3% 0.17 [0.04, 0.68] -
Brower2004 30 276 27 273 26.6% 1.10 [0.67, 1.80] —E—
Huh2009 3 30 3 27 5.6% 0.90 [0.20, 4.09] -
Meade2008 53 475 47 508 32.8% 1.21[0.83, 1.75] T
Mercat2008 26 385 22 382 23.9% 1.17 [0.68, 2.03] —
Villar2006 2 50 4 45 4.8% 0.45 [0.09, 2.34] -
Total (95% ClI) 1245 1259 100.0% 0.97 [0.66, 1.42] <
Total events 116 113
Heterogeneity: Tau? = 0.08; Chi* = 8.33,df =5 (P = 0.14); I> = 40% =O 01 011 ] 1=O 100=

Test for overall effect: Z = 0.17 (P = 0.87)

Favours High PEEP

Favours Low PEEP

VFD
High PEEP Low PEEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Brower2004 13.8 10.6 276 14.5 10.4 273 53.7% -0.70][-2.46, 1.06]
Villar2006 10.9 9.4 50 6 7.9 45  46.3% 4.90 [1.42, 8.38] —i—
Total (95% Cl) 326 318 100.0% 1.89[-3.58, 7.36]

Heterogeneity: Tau? = 13.70; Chi® = 7.92, df = 1 (P = 0.005); I> = 87%
Test for overall effect: Z = 0.68 (P = 0.50)

Favours Low PEEP

T
7N

Favours High PEEP



subgroup analysis
Short term mortality (All RCTs)

CQO05 Forest plot

High PEEP Low PEEP Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Talmor2008 5 30 12 31 2.8% 0.43[0.17, 1.07] *
Villar2006 16 50 24 45 8.6% 0.60 [0.37, 0.98] ¢ -
Amato1998 13 29 17 24 8.8% 0.63 [0.39, 1.02] < -
Meade2008 173 475 205 508 29.7% 0.90 [0.77, 1.06] — &
Mercat2008 136 385 149 382 27.0% 0.91 [0.75, 1.09] =
Brower2004 76 276 68 273 18.3% 1.11 [0.83, 1.46] =
Huh2009 12 30 9 27 4.8% 1.20 [0.60, 2.39] - »
Total (95% ClI) 1275 1290 100.0% 0.87 [0.74, 1.02] -
Total events 431 484

FFT. 2 . :2 .12 o) I I I I
Heterogeneity: Tau® = 0.02; Chic = 9.96, df = 6 (P = 0.13); I = 40% 0’5 07 1 15 3

Test for overall effect: Z = 1.70 (P = 0.09)

subgroup analysis
Short term mortality (All RCTs)
patients with P/F ratio < 200

Favours High PEEP

Favours Low PEEP

High PEEP Low PEEP Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Amato1998 13 29 17 24 5.8% 0.63 [0.39, 1.02] =
Brower2004 0 0 0 0 Not estimable
Huh2009 14 30 15 27 5.1% 0.84 [0.50, 1.40] -
Meade2008 155 408 187 419 49.5% 0.85[0.72, 1.00] —
Mercat2008 114 323 132 318 34.1% 0.85 [0.70, 1.04] —T
Talmor2008 0 0 0 0 Not estimable
Villar2006 16 50 24 45 5.6% 0.60 [0.37, 0.98] -
Total (95% CI) 840 833 100.0% 0.82 [0.73, 0.92] <
Total events 312 375
Heterogeneity: Tau? = 0.00; Chi® = 3.04, df = 4 (P = 0.55); 1> = 0% 012 015 ] é é

Test for overall effect: Z = 3.39 (P = 0.0007)

Favours High PEEP

Favours Low PEEP



subgroup analysis

CQO05 Forest plot

Short term mortality (RCTs were excluded, if other than PEEP might influence the study outcome)

patients with P/F ratio < 200

High PEEP Low PEEP Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Amato1998 13 29 17 24 Not estimable
Brower2004 0 0 0 0 Not estimable
Huh2009 12 30 9 27 Not estimable
Meade2008 155 408 187 419 59.2% 0.85 [0.72, 1.00] —il—
Mercat2008 114 323 132 318 40.8% 0.85 [0.70, 1.04] —i—
Talmor2008 0 0 0 0 Not estimable
Villar2006 16 50 24 45 Not estimable
Total (95% ClI) 731 737 100.0% 0.85 [0.75, 0.96] <9
Total events 269 319

P 2 . +2 .12 o) I 1 1 1
Heterogeneity: Tau® = 0.00; Chic = 0.00, df = 1 (P = 0.99); I = 0% 05 07 1 15 5

Test for overall effect: Z = 2.52 (P = 0.01)

Favours High PEEP

Favours Low PEEP



Summary of findings

CQO05 Summary of Findings

High compared to low PEEP for ARDS patients

Setting :
Intervention : high PEEP

Comparison : low PEEP

Outcomes Anticipated absolute effects (95% CI) Relative No of OIEI[WARH A Comments
effect participants evidence
Risk with low Risk with high PEEP (95% Cl) (studies) (GRADE)
PEEP
Hospital Study population RR 0.93 2299 DODED0O
mortality (0.83 - 1.04) (3 RCTs) MODERATE t
337/1000
1
363 / 1000 (301 - 377)
Low
353 /1000
1
380/ 1000 (315 - 395)
High
521/1000
1
560 / 1000 (465 - 582)
Barotrauma Study population RR 0.97 2504 DODED0O
(0.66 - 1.42) (6 RCTs) MODERATE !
87 /1000
1
90/ 1000 (59 - 127)
Low
3771000
38/ 1000 (25 - 54)
High
116 /1000
120/ 1000 (79 - 170)
VFD Mean 10.56 days 1.89 days more MD 644 DODED0O
(3.58 fewer - 7.36 more) (2 RCTs) MODERATE 2

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the

intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio ; MD: Mean difference

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility

that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Three trials were stopped early based on pre-specified efficacy stopping criteria.

2. The heterogeneity is significant with 1*2=87%, p=0.005.



CQs:

Question: How should positive end-expiratory pressure (PEEP) be set in adult patients with ARDS?

CQO05 Evidence profile

Quality assessment

No of patients

Effect

No of
studies

Study design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

High
PEEP

Low
PEEP

relative
(95% CI)

absolute
(95% CI)

Quality

Importance

short term mortality

3

randomized trials

serious|

not serious

not serious

not serious

none

385/1136
(33.9%)

422/1163
(36.3%)

38.0%

56.0%

RR 0.93
(0.83to
1.04)

25 fewer per
1000 (from 15
more to 62
fewer)

27 fewer per
1000 (from 15
more to 65
fewer)

39 fewer per
1000 (from 22
more to 95
fewer)

See0

MODERATE1

CRITICAL

Barotrauma

6

randomized trials

serious|

not serious

not serious

not serious

none

116/1245 (9.3%)

113/1259
(9.0%)

3.8%

12.0%

RR 0.97
(0.66 to
142)

3 fewer per
1000 (from 38
more to 31
fewer)

1 fewer per
1000 (from 16
more to 13
fewer)

4 fewer per
1000 (from 50
more to 41
fewer)

See0O

MODERATE 1

IMPORTANT

VFD

randomized trials

not serious

serious2

not serious

not serious

none

10.56

12.46

MD 1.89 more
(3.58 fewer to
7.36 more)

See0

MODERATE2

IMPORTANT

MD- mean difference, RR-Relative risk

1.
2.

Three trials were stopped early based on pre-specified efficacy stopping rule.

The heterogeneity is significant with 12=87% p=0.005




CQO05 Evidence-to-Decision table
10. Evidence-to-Decision table

CQ5 : What is the optimal positive end-expiratory pressure (PEEP) in adult patients with ARDS?

POPULATION : ADULT PATIENTS WITH ARDS
INTERVENTION : HIGH PEEP

ADDITIONAL
CRITERIA JUDGEMENT RESEARCH EVIDENCE CONSIDERATIONS
ONo It is well known that PEEP prevents atelectasis and improves oxygenation in patients undergoing mechanical ventilation. It has See note 3 for the
= oPrabably no been suggested that PEEP not only improves oxygenation but also prevents ventilator-induced lung injury by recruiting alveoli definitions of “higher
w eProbably yes . . . L . . PEEP” and “lower
a Is the problem a Ve collapsed by inflammation and exudative fluid in patients with ARDS.
8 priority? ™ The priority of this issue is thought to be high although the optimal PEEP level is undefined. PEEP
= OVaries
oDon’t know
OVery low The relative importance or values of the main outcomes of interest:
What is the OLow Outcom Relative importan Certainty of the evidence
overall certainty eModerate utcome elative importance (GRADE)
of the evidence of = OHigh
effects? 00| e . " SPpO
Mortality™®" Critical
ONo included studies Sty riea Moderate
Olmportant uncertainty or
variability Barotrauma Critical See0
OPossibly important Moderate
uncertainty or variability
OPossibly no important VEDMt 2 Critical SDDO
. uncertainty or variability Moderate
Is there important | ¢\ important uncertainty or
uncertainty about variability

or variability in
how much people
value the main

ONo known undesirable

DESIRABLE AND UNDESIRABLE EFFECTS

outcomes? outcomes
H bstantial OTrivial
ow substantia
are the desirable oSmall
ici OModerate
anticipated
effects? Olarge



RESOURCES REQUIRED

How substantial
are the
undesirable
anticipated
effects?

Does the balance
between desirable
and undesirable
effects favor the
intervention or
the comparison?

How large are the
resource
requirements
(costs)?

Does the
cost-effectiveness
of the intervention
favor the
intervention or
the comparison?

e\Varies
oDon’t know

OlLarge
OModerate
oSmall
OTrivial
OVaries
eDon’'t know

OFavors the comparison
OProbably favors the
comparison

oDoes not favor either the
intervention or the
comparison

OProbably favors the
intervention

OFavors the intervention
eVaries

oDon’t know

Olarge costs
OModerate costs
oNegligible costs and
savings

OModerate savings
OlLarge savings
OVaries

oDon’t know

OFavors the comparison
OProbably favors the
comparison

oDoes not favor either the
intervention or the
comparison

OProbably favors the

Summary of findings:

CQO05 Evidence-to-Decision table

Outcome High PEEP Low PEEP Absolute effect (95% CI) REEID O (RIR)
(95% Cl)
337 /1000 25 fewer per 1000 (from 15
el (301 ~ 377) more to 62 fewer)
. 353 /1000 27 fewer per 1000 (from 15 RR 0.93
T B0 10T (315 ~ 395) more to 65 fewer) (0.83 ~ 1.04)
521 /1000 39 fewer per 1000 (from 22
SO (465 ~ 582) more to 95 fewer)
90/ 1000 87 /1000 3 fewer per 1000 (from 38
(59 ~ 127) more to 31 fewer)
37 /1000 1 fewer per 1000 (from 16 RR 0.97
Barotrauma | 38/1000 (25 ~ 54) more to 13 fewer) (0.66 ~ 1.42)
116 /1000 4 fewer per 1000 (from 50
2O AIC00 (79 ~ 170) more to 41 fewer)
Average 10.56
days MD 1.89 more
W2 RGO CEYD (3.58 fewer to 7.36 more)

Summary: There are no differences in hospital mortality, incidence of barotrauma or ventilator-free days (VFD) comparing
patient groups receiving higher PEEP and lower PEEP levels (hospital mortality RR 0.93; 95%CI 0.83-1.04, barotrauma RR

0.97; 95%CI 0.66-1.42, VFD 1.89 days more; 95%CI -3.58~7.36).

The costs of increasing PEEP is negligible.

As there is no difference in the number of VFD comparing groups receiving high and low PEEP, no differences in costs or

resources are expected.




ACCEPTABILIT EQUITY

FEASIBILITY

What would be
the impact on
health equity?

Is the intervention
acceptable to key
stakeholders?

Is the intervention
feasible
implement?

intervention

OFavors the intervention

eVaries
ONo included studies

OReduced
OProbably reduced

e Probably no impact
OProbably increased
Olncreased

OVaries

oDon’t know

ONo
OProbably no
eProbably yes
oYes

OVaries
oDon’t know

ONo
OProbably no
OProbably yes
eYes

OVaries
oDon’t know

Special medical facilities or equipment are not required to increase PEEP.

Special medical facilities or equipment are not required to increase PEEP.

CQO05 Evidence-to-Decision table



CQO05 Evidence-to-Decision table
Recommendations

CQ5 : What is the optimal positive end-expiratory pressure (PEEP) in adult patients with ARDS?

Balance of consequences Undesirable consequences clearly outweigh Undesirable consequences probably The balance between desirable and Desirable consequences probably Desirable consequences clearly
desirable consequences in most settings outweigh desirable consequences in most undesirable consequences is closely outweigh undesirable consequences in most outweigh undesirable consequences in
settings balanced or uncertain settings most settings
Judgement O O o O O
Type of recommendation Strong recommendation against the intervention Conditional recommendation against the Conditional recommendation for either the Conditional recommendation for the intervention
intervention intervention or the comparison
Judgement O O [ ] O
Recommendation We suggest using PEEP within the range of plateau pressures less than or equal to 30cmH,0, without compromising

hemodynamics (Grade 2B, strength of recommendation “weak recommendation” / Quality of evidence "moderate”). We also
suggest using higher PEEP levels in patients with moderate to severe ARDS (Grade 2B, Strength of recommendation “weak
recommendation” / Quality of evidence “moderate”).

eSupplementary statements: Increasing PEEP levels may result in high plateau pressures, hypotension or a decrease in tidal volume.
Close monitoring of hemodynamics and other parameters is necessary when high PEEP levels are used.

Justification Question:  What is the optimal positive end-expiratory pressure (PEEP) in adult patients with ARDS?

Patients: ADULT PATIENTS WITH ARDS
Interventions: High PEEP
Comparison: Low PEEP
Outcomes: Short Term Mortality

(note 1

. Barotrauma. VFD

Summary of the evidence: We conducted a systematic review and included seven randomized clinical trials, which show that there are no differences in hospital

mortality, incidence of barotrauma or ventilator-free days (VFD) comparing patient groups receiving higher PEEP and lower PEEP levels (hospital mortality RR 0.93;
95%Cl 0.83-1.04, barotrauma RR 0.97; 95%CI 0.66-1.42, VFD 1.89 days more; 95%CI -3.58~7.36).

Only three trials (Brower2004, Meade2008, Mercat2008) were included in the analysis for hospital mortality because trials that had interventions with potential effects on
the outcome other than PEEP in the experimental groups were excluded'™.

Quality of the evidence: =~ Among the seven studies included in this systematic review, five (Amato 1998, Brower 2004, Mercat 2008, Talmor 2008 and Villar 2006) were

terminated early" *® and three (Amato 1998, Talmor 2008 and Villar 2006) had inadequate sample sizes. Therefore, the overall quality of evidence for each outcome is
considered “moderate” after downgrading by one level.

Judgement of benefit and harm, resources and cost: No obvious benefits or harms were identified. There are no direct effects on cost by changing ventilator settings.
Hemodynamic changes due to high levels of PEEP needs to be monitored.

4



CQO05 Evidence-to-Decision table

Recommendations; We suggest using PEEP within the range of plateau pressures less than or equal to 30cmH,0, without compromising hemodynamics
(Grade 2B, strength of recommendation “weak recommendation” / Quality of evidence "moderate”). We also suggest using higher PEEP levels in patients
with moderate to severe ARDS (Grade 2B, Strength of recommendation “weak recommendation” / Quality of evidence “moderate”).

Additional considerations: In the panel discussion, the focus was on the higher level of PEEP in patients with moderate to severe ARDS. It was proposed that another panel
discussion be held after adding a subgroup analysis including only patients with moderate to severe ARDS. Since the subgroup analysis did not show a significant
difference in mortality comparing higher and lower PEEP levels, the recommendation not to use a higher PEEP level routinely was suggested. However, because the
PEEP levels used in the lower PEEP groups in Brower 2004, Meade 2008, and Mercat 2008 were not “low” in general, some panelists raised the concern that the
recommendation may lead to ventilator settings with unnecessarily low PEEP and there was no consensus to accept the recommendation during the second panel
discussion. The final version was approved through an email discussion among panelists.

Subgroup considerations A subgroup analysis comparing the mortality rate of higher PEEP and lower PEEP groups in patients with moderate to severe ARDS (P/F <200) showed a significantly

lower hospital mortality in the higher PEEP group in both analyses in all trials and the analysis excluding trials that had interventions other than PEEP in experimental
groups (RR 0.82, 95%CI 0.73~0.92, RR 0.85, 95%CI 0.75~0.96 respectively).

Implementation considerations The panel meeting concluded that it is appropriate to use the FiO,/PEEP ladder used in ARDSnetwork 2000 and Brower 2004 to determine the PEEP level required at

present’, as there are no other methods shown to be more practical or better to determine the optimal PEEP level.

Monitoring and evaluation

considerations Monitoring of indices related to mechanical ventilation such as oxygenation, ventilation, pressures and volumes is important. High PEEP requires careful monitoring of

hemodynamic status.

Research possibilities It is necessary to identify which subgroups benefit from lower PEEP or higher PEEP. Further studies are also required to compare methods to determine the optimal PEEP

level for individual patients, rather than compare lower and higher PEEP levels.

Note 1) We used 28-day mortality or ICU mortality as “short term mortality”.
Note 2) VFD means the number of days free from mechanical ventilation during the initial 28 days. If the patient expired within 28 days, VFD was counted as zero.

Note 3) : The definitions of “higher PEEP” and “lower PEEP”
Each RCT has its own definitions of “higher PEEP” and “lower PEEP”. The definitions of “higher PEEP” and “lower PEEP” in the RCTs included in this systematic review are as follows.

Brower2004 : The PEEP level is predetermined for each required FiO, level. PEEP levels in the higher PEEP group are set higher than those in the lower PEEP group for each required FiO, (See Part 1 section
9 in published version).

Meade2008 : The PEEP level is predetermined for each required FiO; level. PEEP levels in the higher PEEP group are set higher than those in the lower PEEP group for each required FiO..

PEEP ladder used in lower PEEP group



CQO05 Evidence-to-Decision table

FiO2 0.3 0.4 0.4 0.5 0.5 0.6 0.7 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.0 1.0 1.0

PEEP 5 5 8 8 10 10 10 12 14 14 14 16 18 18 20 22 24

PEEP ladder used in higher PEEP group

FiO2 0.3 0.3 0.4 0.4 0.5 0.5 0.5-0.8 0.8 0.9 1.0

PEEP 12 14 14 16 16 18 20 22 22 22-24

The two FiO,/PEEP ladders above are based on the ladder used in the ARMA study ’.

Mercat2008 : PEEP was set at 5-9 cmH,0 in the lower PEEP group and it set to reach a plateau pressure of 28 to 30 cm H,O

1. Brower RG, Lanken PN, MacIntyre N, et al. Higher versus lower positive end-expiratory pressures in patients with the acute respiratory distress
syndrome. N Engl J Med 851(4): 327-36, 2004. PMID 15269312
2. Meade MO, Cook DJ, Guyatt GH, et al. Ventilation strategy using low tidal volumes, recruitment maneuvers, and high positive end-expiratory
pressure for acute lung injury and acute respiratory distress syndrome: a randomized controlled trial. JAMA 299(6): 637-45, 2008. PMID 18270352
3. Mercat A, Richard JC, Vielle B, et al. Positive end-expiratory pressure setting in adults with acute lung injury and acute respiratory distress
syndrome: a randomized controlled trial. JAMA 299(6): 646-55, 2008. PMID 18270353
4, Amato MB, Barbas CS, Medeiros DM, et al. Effect of a protective-ventilation strategy on mortality in the acute respiratory distress syndrome. N Engl
J Med 338(6): 347-54, 1998. PMID 9449727
5. Talmor D, Sarge T, Malhotra A, et al. Mechanical ventilation guided by esophageal pressure in acute lung injury. N Engl J Med 359(20): 2095-104,
2008. PMID 19001507
6. Villar J, Kacmarek RM, Perez-Mendez L, et al. A high positive end-expiratory pressure, low tidal volume ventilatory strategy improves outcome in
persistent acute respiratory distress syndrome: a randomized, controlled trial. Crit Care Med 34(5): 1311-8, 2006. PMID 16557151
7. ARDS Network. Ventilation with lower tidal volumes as compared with traditional tidal volumes for acute lung injury and the acute respiratory
distress syndrome. The Acute Respiratory Distress Syndrome Network. N Engl J Med 842(18): 1301-8, 2000. PMID 10793162
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CQO06. Study flow diagram

CQO06 Flow Diagram

*This CQ was partly evaluated by Blackwood using Cochrane database (to Feb 2014)".
We also searched literature from 2014 to May 2015.

Blackwood B, Burns KE, Cardwell CR, et al. Protocolized versus non-protocolized weaning for
reducing the duration of mechanical ventilation in critically ill adult patients. Cochrane Database
Syst Rev 11: CD006904, 2014. PMID 25375085

database searching

1643 records identified through

Medline (PubMed) 819
Embase 743
Cochrane CENTRAL 81
ICHUSHI 0

A\ 4

Cochrane review*

17 additional record identified
through other sources

17

1660 records identified

\ 4

\4

191 duplicates

1469 records afte

r duplicates

removed

1445 records excluded for

exclusion criteria

24 Full-text articles

L

assessed for

eligibility

12 of full-text articles

\

y
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In hospital mortality
Re-intubation
Tracheostomy

Mechanical ventilation time

eta analysis

12
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Different interventions/
comparisons 6
Review 1
Other than English and
Japanese 3
Protocol 1
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CQo6

Risk of bias table, Total duration of MV
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CQO06-06 Forest plot
Mechanical Ventilation Time

Protocolized non-protocolized Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chaiwat2010 98.5 176.76 51 255.71 868.28 49  0.5% -157.21[-405.12, 90.70] *
Ely1996 151.2 175.2 149 211.2 261.6 151 7.6% -60.00[-110.32, -9.68] ¢ ”
Kollef1997 69.4 123.7 179 102 169.1 178 13.2% -32.60 [-63.35, -1.85] =
Krishnan2004 60.4 103 115 68 105.3 109 14.6% -7.60 [-34.90, 19.70] =
Marelich2000 68 97 166 124 207 169 11.9% -56.00[-90.52, -21.48] =
Namen2001 144 124.45 49 144 195.56 51  5.4% 0.00 [-63.99, 63.99]
Navalesi2008 120 134.4 165 120 120 153 14.3% 0.00 [-27.97, 27.97] w
Piotto2011 189.25 463.55 18 127.48 337.37 18 0.4% 61.77[-203.09, 326.63] + »
Roh2012 277.23 320.66 61 424.3 686.42 61  0.8% -147.07 [-337.19, 43.05] ¢
Rose2008 119 174.89 51 129 197.07 51 4.4% -10.00 [-82.31, 62.31] -
Simeone2002 6.54 3.78 24 858 3.45 25 23.3% -2.04 [-4.07, -0.01] =
Stahl2009 135.6 122.1 26 199.44 172.3 26 3.7% -63.84[-145.01,17.33] ¢ -
Total (95% ClI) 1054 1041 100.0% -21.51[-38.45, -4.56] i
Heterogeneity: Tau® = 319.64; Chi®* = 24.47, df = 11 (P = 0.01); I> = 55% : : : :
Test for overall effect: Z = 2.49 (P = 0.01) >0 _2§ 0 2> >0
Favours protocolized Favours usual care
weaning weaning
In hospital mortality
Protocolized non-protocolized Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ely1996 56 149 60 151 33.0% 0.95[0.71, 1.26] L
Kollef1997 40 179 42 178 18.6% 0.95 [0.65, 1.38] =
Krishnan2004 56 154 48 145 27.7% 1.10 [0.80, 1.50] =
Marelich2000 17 166 10 169 4.8% 1.73 [0.82, 3.67] -
Namen2001 20 49 16 51 9.7% 1.30[0.77, 2.21] .
Roh2012 9 61 11 61 4.1% 0.82 [0.37, 1.83] -
Stahl2009 5 30 5 30 2.1% 1.00 [0.32, 3.10]
Total (95% CI) 788 785 100.0% 1.04 [0.88, 1.23] <
Total events 203 192
Heterogeneity: Tau? = 0.00; Chi* = 3.58,df = 6 (P = 0.73); I = 0% 50 > 055 ] é
Test for overall effect: Z = 0.49 (P = 0.63) ) '
Favours protocolized Favours usual care

weaning weaning



CQO06-06 Forest plot

Re-intubation

Protocolized non-protocolized Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chaiwat2010 2 51 3 49 5.6% 0.64 [0.11, 3.67] -
Ely1996 5 149 12 151 11.6% 0.42 [0.15, 1.17] =
Kollef1997 23 179 18 178 18.6% 1.27 [0.71, 2.27] —Te
Namen2001 10 49 6 51 12.7% 1.73 [0.68, 4.41] =
Navalesi2008 9 165 18 153 15.2% 0.46 [0.21, 1.00] — ]
Piotto2011 3 18 12 18 10.8% 0.25[0.08, 0.74] =
Rose2008 5 51 6 51 10.4% 0.83 [0.27, 2.56] =
Simeone2002 1 24 0 25 2.0% 3.12 [0.13, 73.04]
Stahl2009 8 26 6 26  13.1% 1.33 [0.54, 3.31] =
Total (95% CI) 712 702 100.0% 0.79 [0.50, 1.26] <9
Total events 66 81
Heterogeneity: Tau? = 0.21; Chi® = 14.92, df = 8 (P = 0.06); I* = 46% l l l l

Test for overall effect: Z = 0.99 (P = 0.32) 0.01 0.1 1 10 100

Favours protocolized Favours non-
weaning protocolized weaning
Tracheostomy
Protocolized non-protocolized Risk Ratio Risk Ratio

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

Ely1996 13 149 22 151 24.3% 0.60 [0.31, 1.14] — &

Marelich2000 13 166 21 169 23.5% 0.63 [0.33, 1.22] —

Namen2001 14 49 15 51 27.0% 0.97 [0.53, 1.79] —

Navalesi2008 5 165 11 153 9.5% 0.42 [0.15, 1.19] -

Roh2012 5 61 3 61 5.3% 1.67 [0.42, 6.67] -

Rose2008 6 51 8 51 10.5% 0.75 [0.28, 2.01] =

Total (95% ClI) 641 636 100.0% 0.72 [0.52, 0.99] <&

Total events 56 80

Heterogeneity: Tau? = 0.00; Chi® = 3.85,df = 5 (P = 0.57); 1> = 0% : : : :

Test for overall effect: Z = 2.00 (P = 0.05) 0.01 0.1 1 10 100
Favours protocolized Favours non-

weaning protocolized weaning



subgroup analysis
Mechanical ventilation time
(RCTs with SBT protocol)

protocolized

non-protocolized

Mean Difference

CQO06-06 Forest plot

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chaiwat2010 98.5 176.76 51 255.71 868.28 49 0.7% -157.21[-405.12, 90.70] +
Ely1996 151.2 175.2 149 211.2 261.6 151 15.1% -60.00[-110.32, -9.68] * =
Kollef1997 69.4 123.7 179 102 169.1 178 0.0% -32.60 [-63.35, -1.85]
Krishnan2004 60.4 103 115 68 105.3 109 37.3% -7.60 [-34.90, 19.70] i
Marelich2000 68 97 166 124 207 169 0.0% -56.00[-90.52, -21.48]
Namen2001 144 124.45 49 144 195.56 51 10.0% 0.00 [-63.99, 63.99]
Navalesi2008 120 134.4 165 120 120 153 36.2% 0.00 [-27.97, 27.97] ]
Piotto2011 189 463.5 18 127.5 337.4 18 0.6% 61.50[-203.35, 326.35] >
Roh2012 277.23 320.66 61 424.3 686.42 61 0.0% -147.07 [-337.19, 43.05]
Rose2008 119 174.89 51 129 197.07 51 0.0% -10.00 [-82.31, 62.31]
Simeone2002 6.54 3.78 24  8.58  3.45 25  0.0% -2.04 [-4.07, -0.01]
Stahl2009 135.6 122.1 26 199.44 172.3 26 0.0% -63.84[-145.01, 17.33]
Total (95% CI) 547 531 100.0% -12.67 [-34.00, 8.65] ‘-Q'
Heterogeneity: Tau® = 123.36; Chi® = 6.03, df = 5 (P = 0.30); 1> = 17% F — . : |
Test for overall effect: Z=1.16 (P = 0.24) o0 0 - 0 >0 100
Favours protocolized Favours non-
weaning protocolized weaning
subgroup analysis
Mechanical ventilation time
(RCTs with stepwise reduction protocol)
protocolized non-protocolized Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Chaiwat2010 98.5 176.76 51 255.71 868.28 49 Not estimable
Ely1996 151.2 175.2 149 211.2 261.6 151 Not estimable
Kollef1997 69.4 123.7 179 102 169.1 178 23.6% -32.60 [-63.35, -1.85] =
Krishnan2004 60.4 103 115 68 105.3 109 Not estimable
Marelich2000 68 97 166 124 207 169 22.2% -56.00[-90.52, -21.48] =
Namen2001 144 124.45 49 144 195.56 51 Not estimable
Navalesi2008 120 134.4 165 120 120 153 Not estimable
Piotto2011 189.25 463.55 18 127.48 337.37 18 Not estimable
Roh2012 277.23 320.66 61 424.3 686.42 61 2.3% -147.07 [-337.19, 43.05] +
Rose2008 119 174.89 51 129 197.07 51 11.0% -10.00 [-82.31, 62.31] =
Simeone2002 6.54 3.78 24 8.58 3.45 25 31.6% -2.04 [-4.07, -0.01] 4
Stahl2009 135.6 122.1 26 199.44 172.3 26 9.4% -63.84 [-145.01, 17.33] + =
Total (95% Cl) 507 510 100.0% -31.17 [-60.86, -1.49] ——e
Heterogeneity: Tau? = 725.26; Chi? = 17.55,df = 5 (P = 0.004); I> = 72% 5_100 _550 550 100‘

Test for overall effect: Z = 2.06 (P = 0.04)

Favours protocolized
weaning

Favours non-
protocolized weaning



subgroup analysis
Mechanical ventilation time
(RCTs with professional-led weaning protocol)

protocolized

non-protocolized

Mean Difference Mean Difference

CQO06-06 Forest plot

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Chaiwat2010 98.5 176.76 51 255.71 868.28 49 0.5% -157.21[-405.12, 90.70] +
Ely1996 151.2 175.2 149 211.2 261.6 151 8.4% -60.00[-110.32, -9.68] * -
Kollef1997 69.4 123.7 179 102 169.1 178 14.4% -32.60 [-63.35, -1.85] =
Krishnan2004 60.4 103 115 68 105.3 109 15.8% -7.60 [-34.90, 19.70] =
Marelich2000 68 97 166 124 207 169 13.0% -56.00[-90.52, -21.48] =
Namen2001 144 124.45 49 144 195.56 51 6.0% 0.00 [-63.99, 63.99]
Navalesi2008 120 134.4 165 120 120 153 15.6% 0.00 [-27.97, 27.97] L
Piotto2011 189.25 463.55 18 127.48 337.37 18 0.5% 61.77[-203.09, 326.63] >
Roh2012 277.23 320.66 61 424.3 686.42 61 0.9% -147.07 [-337.19, 43.05] +
Rose2008 119 174.89 51 129 197.07 51 0.0% -10.00 [-82.31, 62.31]
Simeone2002 6.54 3.78 24 8.58 3.45 25 25.0% -2.04 [-4.07, -0.01] o
Stahl2009 135.6 122.1 26 199.44 172.3 26 0.0% -63.84[-145.01, 17.33]
Total (95% ClI) 977 964 100.0% -20.54[-38.47, -2.60] ‘
Heterogeneity: Tau? = 334.55; Chi®* = 22.23, df = 9 (P = 0.008); I*> = 60% I I I |
Test for overall effect: Z = 2.24 (P = 0.02) -100 ->0 >0 100
Favours protocolized Favours usual care
weaning weaning
subgroup analysis
Mechanical ventilation time
(RCTs with computer-driven weaning protocol)
protocolized non-protocolized Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Chaiwat2010 98.5 176.76 51 255.71 868.28 49 0.0% -157.21[-405.12, 90.70]
Ely1996 151.2 175.2 149 211.2 261.6 151 0.0% -60.00[-110.32, -9.68]
Kollef1997 69.4 123.7 179 102 169.1 178 0.0% -32.60 [-63.35, -1.85]
Krishnan2004 60.4 103 115 68 105.3 109 0.0% -7.60 [-34.90, 19.70]
Marelich2000 68 97 166 124 207 169 0.0% -56.00[-90.52, -21.48]
Namen2001 144 124.45 49 144 195.56 51 0.0% 0.00 [-63.99, 63.99]
Navalesi2008 120 134.4 165 120 120 153 0.0% 0.00 [-27.97, 27.97]
Piotto2011 189.25 463.55 18 127.48 337.37 18 0.0% 61.77 [-203.09, 326.63]
Roh2012 277.23 320.66 61 424.3 686.42 61 0.0% -147.07 [-337.19, 43.05]
Rose2008 119 174.89 51 129 197.07 51 55.8% -10.00 [-82.31, 62.31] L
Simeone2002 6.54 3.78 24 8.58 3.45 25 0.0% -2.04 [-4.07, -0.01]
Stahl2009 135.6 122.1 26 199.44 172.3 26 44.2% -63.84[-145.01, 17.33] + L
Total (95% CI) 77 77 100.0% -33.82[-87.82, 20.17] ﬁ»
Heterogeneity: Tau® = 0.00; Chi? = 0.94,df = 1 (P = 0.33); I° = 0% 5 t f t 5
Test for overall effect: Z = 1.23 (P = 0.22) 100 >0 0 >0 100
Favours protocolized Favours usual care
weaning weaning
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CQO06 Summary of Findings
Summary of findings:

Protocolized methods for liberation from mechanical ventilation compared to non-protocolized for adult severe patients on ventilator

Patient: population: adult severe patients on ventilator
Intervention: Protocolized methods for liberation from mechanical ventilation
Comparison: non-protocolized methods for liberation from mechanical ventilation

Outcomes Anticipated absolute effects*(95% Cl) Relative No of Quality of the Comments
effect participants | evidence

(95% Cl) (studies) | (GRADE)

Risk with non- Risk with Protocolized
protocolized

Mechanical The mean was 99.34 The mean in the - 2095 AOO0O
Ventilation intervention group (12 RCTs) VERY LOW 123
Time was 21.51hours

fewer (38.45hours

fewer - 4.56hours

fewer)
In hospital Study population RR 1.04 1573
mortality (0.88 ~ 1.23) (7RCTs) M?[igi\%

254/1000
245 /1000 (215 ~ 301)

Low risk population

173 /1000

166 / 1000 (146 ~ 204)

High risk population

344 /1000
331/1000 (291 ~ 407)
Re-intubation Study population RR0.79 1414
(0.50 ~ 1.26) (9RCTs) @Leoavg)ﬂo
91/1000
115/ 1000 (58 ~ 145)
Low risk population
48 /1000
61/1000 (31 ~ 77)
High risk population
182 /1000
230/ 1000 (115 ~ 290)
Tracheostomy Study population RR0.72 1277
(0.52 ~ 0.99) (6 RCTs) 6?%9\/%) 19
91/1000
126 / 1000 (65 ~ 125)

Low risk population

52 /1000

High risk population

113 /1000

157 /1000 (82 ~ 155)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio




CQO06 Summary of Findings

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. As none of the studied was blinded due to the nature of the design, the possibility of having impact on
outcomes cannot be excluded and the risk of bias is high.

2. 1°=55% P=0.001

3. The included patients are “critically ill patients on mechanical ventilation” not only patients with ARDS.



CQO06 Evidence profile

CQe6:
Question: Should protocolized methods be used for liberation from mechanical ventilation in patients with ARDS?
Quality assessment Ne of patients Effect
. Quality Importance
. " . . " . NP o Other . . Relative Absolute
Ne of studies Study design Risk of bias y | Indir Imprecision S Protocolized non-protocolized (95% CI) (95% CI)
Duration of mechanical ventilation
12 randomised trials | serious ! serious 2 not serious not serious none 1054 1041 - MD 21.51 fewer CRITICAL
(4.56 fewer to 38.45 fewer) @ O O O
VERY LOW 128
Hospital mortality
7 randomised frials | not serious not serious not serious not serious none 203/788 192/785 (24.5%) RR 1.04 10 more per 1000 (from 29 fewer to 56 more) CRITICAL
(25.8% (08810 DDDO
17.0% 1.23) 7 more per 1000 (from 20 fewer to 38 more) MODERATE 2
33.0% 13 more per 1000 (from 40 fewer to 76 more)
Re-intubation
9 randomised trials | serious ! not serious not serious not serious none 66/712 81/702 (11.5%) RR0.79 24 fewer per 1000 (from 30 more to 58 fewer) CRITICAL
(93% (05010 DDOO
6.1% 1.26) 13 fewer per 1000 (from 16 more to 31 fewer) LOW 13
23.0% 48 fewer per 1000 (from 60 more to 115
fewer)
Tracheostomy
6 randomised trials | serious ! not serious not serious not serious none 56/641 80/636 (12.6%) RR0.72 35 fewer per 1000 (from 1 fewer to 60 fewer) IMPORTANT
87% 05210 DDOO
7.2% 0.99) 20 fewer per 1000 (from 1 fewer to 35 fewer) LOW 13
15.7% 44 fewer per 1000 (from 2 fewer to 75 fewer)

MD - mean difference, RR - relative risk

RR — Relative risk

As none of the studied was blinded due to the nature of the design, the possibility of having impact on outcomes cannot be excluded and the risk of bias is high.
1,=556% P=0.001

The included patients are “critically ill patients on mechanical ventilation” not only patients with ARDS.




10. Evidence-to-Decision

CQ6 : Should liberation from mechanical ventilation be protocolized in patients with ARDS?

PUPULATION: CRITICAL ILL PATIENTS UNDERGOING MECHANICAL VENTILATION

INTERVENTION : EARLY TRACHEOSTOMY

CQO06 Evidence-to-Decision table

ADDITIONAL
CRITERIA JUDGEMENT RESEARCH EVIDENCE CONSIDERATIONS
ONo Since the process of liberation (formerly referred to as “weaning”) from mechanical ventilation is not standardized in Japan, it is
(OProbably no
E @Probably yes likely that a large number of patients remain on mechanical ventilation longer than necessary. It is suggested that the use of
[Pl S Ores is for liberation f hanical ventilation wil ily prol hanical ventilation with a signif
o) priority? o - protocols for liberation from mechanical ventilation will prevent unnecessarily prolonged mechanical ventilation with a significant
x .
o %a”isk reduction in the duration of mechanical ventilation. Many patients with ARDS require a long period of mechanical ventilation and
on't know
they would greatly benefit if the use of liberation protocols is effective in shortening the period of mechanical ventilation.
@ Very low The relative importance or values of the main outcomes of interest:
What is the overall Clow Outcome Relative importance Certainty of the evidence (GRADE)
. (OModerate
certainty of the ChHiigh ®O00
evidence of effects? 9 Duration of mechanical ventilation Critical Very low
g (ONo included studies
i}
E Olmportant uncertalnty or Hospltal mortallty Critical @@@O
w variability Moderate
a OPossibly important
3 uncertainty or variability
E> (OPossibly no important Re-intubation Critical SO0
. - Low
% uncertainty or variability
5 e o @No important uncertainty or
o s there importan -
z uncertainty about or variabilty Tracheostomy Important EBGLBogv)O
w variability in how .
= much people value the (ONo known undesirable
=5 main outcomes? outcomes
(7]
v}
(=]



Summary of findings:

CQO06 Evidence-to-Decision table

RESOURCES
REQUIRED

OTrivial .
OsSmall Outcome Late Early Absolute effect (95% Relative ;effect (RR)
How substantial are @Moderate Cl) (95% Cl)
the desirable Clarge
anticipated effects? [— Duration of Average 2151hours
. ) Average 99.34 fewer
OVaries mechanical Average 77.62 hours
(ODon't know ventilation hours (38 4Shours fewer -
4.56 hours fewer)
%\:rge . 245 /1000 254/1000 10 more.” 1000 (29
oderale (215 ~ 301) fewer- 56 more)
@Small
Ofrivial Hospital 166/1000 173/1000 7 more.~1000 (20 RR 104
— mortality (146 ~ 204) fewer- 38 more) (088~123)
How substantial are (Varies
the.u-ndesirable (ODon't know 331/1000 344/1000 13 more.~1000 (40
anticipated effects? (291-~407) fewer-76 more)
115/1000 91/1000 24 fewer.~1000 (58
(58 ~ 145) fewer-30 more)
. ) 48/1000 13 fewer.~1000 (31 RR0.79
IRe-ntubetor 61/1000 31-77) fewer-16more) (050~126
(OFavors the comparison
@Probably favors the 230/1000 182/1000 48 fewer,~1000 (115
comparison (115~290) fewer~60 more)
(ODoes not favor either the
intervention or the comparison 12671000 91/1000 35 fewer.~1000 (60
(OProbably favors the (65 ~ 125) fewer- 1 fewer)
Does the balance int fi
between desirableand | oo o , 52/1000 20 fewer,~1000 (35 RRO72
undesirable effects | ' 2vors the intervention Tracheostomy 7211000 @7-71) fewer- 1 fower) (052~099)
favor the interventon
or the comparison? 8\53”?5 15711000 113/1000 44 fewer,~1000 (75
ALY (82~155) fewer-2 fewer)
Summary: The meta-analysis shows a significantly shorter duration of mechanical ventilation in patients liberated according to a
protocol compared to patients liberated without a protocol. It also shows that protocolized liberation from mechanical ventilation
significantly reduced the number of tracheostomies needed
(ClLarge costs f usi i ; i imi
A The cost of using liberation protocols is expected to be minimal except when protocols
How large are the ONegligible costs and savings | programmed into the ventilators are used.
resource requirements | (OModerate savings
(costs)? (Clarge savings
@V aries



EQUITY

ACCEPTABILITY

FEASIBILITY

Does the
cost-effectiveness of
the intervention favor
the intervention or the
comparison?

What would be the
impact on health

equity?

Is the intervention
acceptable to key
stakeholders?

Is the intervention
feasible implement?

(ODon't know

(OFavors the comparison
(OProbably favors the
comparison

(ODoes not favor either the
intervention or the comparison
(OProbably favors the
intervention

(OFavors the intervention

@\/aries
(ONo included studies

(OReduced
@Probably reduced
(OProbably no impact
(OProbably increased
Olncreased

(Varies
(ODon't know

ONo
(OProbably no
@Probably yes
OYes

(Varies
(ODon't know

ONo

(OProbably no
@OProbably yes
OYes

(Varies
(ODon't know

CQO06 Evidence-to-Decision table

The benefits are expected to outweigh the costs or resources needed when liberation
protocols programmed into the ventilator are not used. Development of protocols and
education of staff to apply a protocol may incur some cost.

There may be some difficulty in developing and initiating protocols among facilities.

Since the patients’ burden and incidence of adverse events are not likely to increase and
the time needed for mechanical ventilation is expected to decrease by applying the
protocols, it should be acceptable.

It is feasible to initiate and establish liberation protocols.



CQO06 Evidence-to-Decision table
Recommendations

CQ6 : Should liberation from mechanical ventilation be protocolized in patients with ARDS?

Balance of consequences Undesirable consequences clearly outweigh Undesirable consequences probably The balance k 1 desirable and undesirabl Desirable consequences probably Desirable consequences clearly
desirable consequences in most settings outweigh desirable consequences in most consequences is closely balanced or uncertain outweigh undesirable consequences in most outweigh undesirable consequences in most
settings settings settings
Judgement O O O () O
Type of recommendation We recommend against offering this option We suggest not offering this option We suggest offering this option We recommend offering this option
Judgement O O () O
Recommendation Recommendation: We suggest using protocolized methods for liberation from mechanical ventilation in patients with ARDS (Grade 2D,

Strength of recommendation “weak recommendation” / Quality of evidence “Very low”).

eSupplementary statements:

When developing protocols for liberation, the level of knowledge and skills of the personnel who apply the protocol in each facility must be taken into
account. Education and training regarding mechanical ventilation are required, especially for non-physician staff members. A previous
meta—analysis1 showed a reduction in the duration of mechanical ventilation for patients in medical, surgical and medical/surgical ICUs but notin a
neurological ICU.

Justification Question: Should liberation from mechanical ventilation be protocolized in patients with ARDS?
Patients: CRITICAL ILL PATIENTS UNDERGOING MECHANICAL VENTILATION
Interventions: Protocolized liberation
Comparison: Non-protocolized liberation
Outcomes: Duration of mechanical ventilation. hospital mortality. re-intubation. tracheostomy

Summary of the evidence:  Since this systematic review revealed that there are no previous studies which evaluated only patients with ARDS, we included 12 RCTs that included
critical ill patients undergoing mechanical ventilation in this meta-analysis. The meta-analysis shows a significantly shorter duration of mechanical ventilation in patients liberated according to a
protocol compared to patients liberated without a protocol (average difference -21.51 hours 95%ClI -38.45 - -4.56 hours). It also shows that protocolized liberation from mechanical ventilation
significantly reduced the number of tracheostomies needed (RR 0.72, 95%Cl 0.52-0.99) . There were no significant differences in the incidence of adverse events between the two groups

(re-intubation : RR 0.79, 95%CI 0.50-1.26, hospital mortality : RR 1.04, 95%Cl 0.88-1.23) .

Quality of the evidence:  The results of this meta-analysis must be cautiously applied to clinical practice as it includes studies that included “critically ill patients on mechanical ventilation”
not “patients with ARDS” resullting in the inclusion of a large variety of patients, including those in medical, surgical and neurological ICUs. The heterogeneity of the analysis is high (p=0.01,

I’=55%) leading to downgrading of the evidence. As none of the studies was blinded due to their design, the possibility of having an impact on outcomes cannot be excluded and the risk of
bias is high. As a result, the confidence level on the overall quality of evidence was rated as “very low”.

Judgement of benefit and harm, resources and cost: The benefits are expected to overweigh the hams, as the initiation of liberation protocols is less likely to increase the patients’
burden or incidence of adverse events. The cost of using liberation protocols is expected to be minimal except when protocols programmed into the ventilators are used. Development of

4
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CQO06 Evidence-to-Decision table

protocols and education of staff to apply a protocol may incur some cost.

Recommendations; We suggest using protocolized methods for liberation from mechanical ventilation in patients with ARDS (Grade 2D, Strength of recommendation

“weak recommendation” / Quality of evidence “Very low”).

Additional considerations: A previous meta-analysis' showed a reduction in the duration of mechanical ventilation for patients in medical, surgical and medical/surgical ICUs but notin a

neurological ICU.

Liberation protocols are divided into two groups, “step-wise reduction of mechanical ventilator support protocols” and “spontaneous breathing trial (SBT) protocols”. Another way to classify
liberation protocols is to divide them into “professional-led protocols” where staff such as nurses or respiratory therapists change ventilator settings based on protocols and “computer-driven
protocols” where the settings are changed automatically based on computer programs built into the ventilators. Although it was decided that another panel discussion be held to reassess the
recommendation after subgroup analyses are conducted, the recommendation did not require any change based on the subgroup analyses.

When developing protocols for liberation, the level of knowledge and skills of the personnel who apply the protocol in each facility must be taken into account. Education and training regarding
mechanical ventilation are required, especially for non-physician staff members.

In addition to respiratory and hemodynamic parameters, respiratory pattemns and patient’s facial expressions need to be observed.

Studies including only patients with ARDS are needed. It is also necessary to identify subgroups which may benefit more or less from liberation protocols.

1.Blackwood B, Burns KE, Cardwell CR, et al. Protocolized versus non-protocolized weaning for reducing the duration of mechanical ventilation in critically ill adult patients. Cochrane
Database Syst Rev 11: CD006904, 2014. PMID 25375085
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CQO07 Risk of bias summary, Risk of bias graph
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Short term mortality

CQO07 Forest plot

Prone Supine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Beuret 2002 7 25 12 26 6.6% 0.61 [0.29, 1.29] —
Fernandez 2008 8 21 10 19 7.4% 0.72 [0.36, 1.45] -
Gattinoni 2001 32 152 38 152 13.8% 0.84 [0.56, 1.27] —=
Guerin 2004 134 413 119 378 21.4% 1.03 [0.84, 1.26] -
Guerin 2013 38 237 75 229 16.0% 0.49 [0.35, 0.69] -
Mancebo 2006 33 76 35 60 16.5% 0.74 [0.53, 1.04] —
Taccone 2009 52 168 57 174 17.3% 0.94 [0.69, 1.29] —a—
Voggenreiter 2005 1 21 3 19 1.0% 0.30[0.03, 2.66]
Total (95% ClI) 1113 1057 100.0% 0.77 [0.62, 0.96] 2
Total events 305 349
Heterogeneity: Tau? = 0.05; Chi®* = 16.08, df = 7 (P = 0.02); 1> = 56% : : : :
7 =2.28 (P = 0.02) 0.01 0.1 1 10 100
Favours Prone position Favours Supine position
Complications on tracheal tube (accidental extubation, dislocation of tube)
Prone Supine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Fernandez 2008 1 21 1 19 2.1% 0.90 [0.06, 13.48] -
Gattinoni 2001 12 152 15 152 25.2% 0.80[0.39, 1.65] —
Guerin 2013 31 237 25 229 46.2% 1.20 [0.73, 1.96] ——
Mancebo 2006 6 76 1 60 3.5% 4.74 [0.59, 38.29]
Taccone 2009 18 168 8 174 21.0% 2.33 [1.04, 5.21] —
Voggenreiter 2005 1 21 1 19 2.1% 0.90 [0.06, 13.48]
Total (95% ClI) 675 653 100.0% 1.29 [0.87, 1.91] <9
Total events 69 51
PR 2 __ . 2 _ — .12 _ QO l ! ] I
Heterogeneity: Tau® = 0.02; Chi“ = 5.48,df =5 (P = 0.36); I = 9% 0.01 01 1 10 100

Test for overall effect: Z=1.27 (P = 0.21)

Favours Prone position Favours Supine position



CQO7 Forest plot

Decubitus
Prone Supine Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Gattinoni 2001 55 152 42 152 55.3% 1.31 [0.94, 1.83] -
Voggenreiter 2005 19 21 12 19 44.7% 1.43 [0.99, 2.07] ——
Total (95% ClI) 173 171 100.0% 1.36 [1.06, 1.75] <
Total events 74 54

A 2 _ . 2 _ _ .12 _ No } } } |
Heterogeneity: Tau” = 0.00; Chi“ = 0.15,df =1 (P = 0.70); I = 0% 001 01 1 10 100

Test for overall effect: Z = 2.45 (P = 0.01)

subgroup analysis, Short term mortality (moderate to severe ARDS)

Favours Prone position

Favours Supine position

Prone Supine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% ClI
Fernandez 2008 8 21 10 19 13.8% 0.72 [0.36, 1.45] —
Guerin 2013 38 237 75 229 27.9% 0.49 [0.35, 0.69] —&
Mancebo 2006 33 76 35 60 28.5% 0.74 [0.53, 1.04] —i]
Taccone 2009 52 168 57 174  29.8% 0.94 [0.69, 1.29] —
Total (95% ClI) 502 482 100.0% 0.71 [0.52, 0.97] <
Total events 131 177
Heterogeneity: Tau? = 0.06; Chi? = 7.86, df = 3 (P = 0.05); I = 62% 50 01 051 ] 150 100’

Test for overall effect: Z = 2.16 (P = 0.03)

Favours Prone position

subgroup analysis, Short term mortality (prone position with long duration)

Risk Ratio
Weight M-H, Random, 95% CI

Favours Supine position

Risk Ratio

M-H, Random, 95% ClI

Prone Supine

Study or Subgroup Events Total Events Total
Fernandez 2008 8 21 10 19
Guerin 2004 134 413 119 378
Guerin 2013 38 237 75 229
Mancebo 2006 33 76 35 60
Taccone 2009 52 168 57 174
Voggenreiter 2005 1 21 3 19
Total (95% ClI) 936 879
Total events 266 299

10.5% 0.72 [0.36, 1.45]
25.4% 1.03 [0.84, 1.26]
20.3% 0.49 [0.35, 0.69]
20.7% 0.74 [0.53, 1.04]
21.6% 0.94 [0.69, 1.29]
1.6% 0.30 [0.03, 2.66]
100.0% 0.77 [0.58, 1.02]

Heterogeneity: Tau? = 0.07; Chi? = 15.39, df = 5 (P = 0.009); I> = 68%
Test for overall effect: Z = 1.84 (P = 0.07)

——

-

0.01 0.1 1
Favours Prone position

10 100

Favours Supine position



CQO07 Summary of findings table

Summary of findings:

Prone positioning compared to supine positioning for adult ARDS

Patient or population: adult ARDS
Intervention: prone positioning
Comparison: supine positioning

Anticipated absolute effects’ (95%
Cl)

Relative eff N ity of the evid
Outcomes ; ; ; : el participants gl @i s ez Comments
Risk with Risk with prone (95% Cl) ) (GRADE)
supine positioning (studies)
positioning
Short-term Study population RR 0.77 2170 [aYa121@)
330/1000 (205 ~ 317)
Low
193 /1000
250/1000 (155 ~ 240)
High
526 /1000 (ggg /Jggg)
Short-term Study population RR 0.71 984 [a110]0)
mortality 26111000 (052100.97) (4 RCTs) Low 22
(moderate/ ~ 367/1000  1g4 _ 356)
severe)
Low
328/1000 (12.:;?2'?32?5)
High
526 /1000 (g.-,,: Clg?g)
Short-term Study population RR 0.77 1815 [a110]0)
mortality 262 /1000 (0.58 to 1.02) (6 RCTs) LOW %5
(prolonged 34071000 447 _ 347
ron
pro e) Low
243/1000
315/1000 (183 ~ 321)
High
405/1000
526 /1000 (305 ~ 537)
Tracheal tube Study population 0I'\;R 1.1231 61;;(2;513_ [&119]0)
87t0 1. S 67
trouble 28/1000  101/1000 ( ) ) LOW
(unplanned (68 ~ 149)
extubation/ o
dislocation)
46 /1000 (‘1%’ iogg)
High
99 /1000 128 /1000

(86 ~ 189)




CQO07 Summary of findings table

Pressure Study population RR 1.36 344 DDDO
ulcer 429 /1000 (1.06 to 1.75) (2 RCTs) MODERATE 2
316 /1000 (335 ~ 553)

Low

375/1000

276/1000 593 .. 483

High

860 /1000
(670 ~ 1000)

632 /1000

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it
is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

There is moderate heterogeneity with 12=56%.

There is substantial heterogeneity with 12=62%.

Sample size is small.

There is substantial heterogeneity with 12=68%.

Sample size is small and 95%CI crosses clinical decision threshold.

This outcome was not prearranged measurement item in two RCTs that have large weights.
Sample size is small and 95%Cl is wide and crosses clinical decision threshold.

Nogakwd=



Table 1G. Evidence profile

CQ7 : Prone positioning compared with supine positioning for adult patients with ARDS

CQO07 Evidence profile

Quality assessment Ne of patients Effect
. . i Im n
i ey Rt Inconsistenc Indirectness | Imprecision Sl Prone Supine LY i UL Quality portance
studies | design bias y P considerations P (95% Cl) (95% Cl)
Short-term mortality
8 Randomized | Not serious Serious * Not serious Not serious None 305/1113 (27.4%) |  349/1057 (33.0%) RR 0.77 76 fewer per 1000 @@@O CRITICAL
trials (0.62 to 0.96) (from 13 fewer to 125 fewer) MODERATE !
25.0% 57 fewer per 1000
(from 10 fewer to 95 fewer)
52.6% 121 fewer per 1000
(from 21 fewer to 200 fewer)
Short-term mortality (moderate/severe)
4 Randomized | Not serious Serious ? Not serious Serious® None 131/502 (26.1%) | 177/482 (36.7%) RR 0.71 106 fewer per 1000 @@OO CRITICAL
trials (0.52 t0 0.97) (from 11 fewer to 176 fewer) LOw?2?
32.8% 95 fewer per 1000
(from 10 fewer to 157 fewer)
52.6% 153 fewer per 1000
(from 16 fewer to 252 fewer)
Short-term mortality (prolonged prone)
6 Randomized | Not serious Serious* Not serious Serious ® None 266/936 (28.4%) |  299/879 (34.0%) RR 0.77 78 fewer per 1000 @@OO CRITICAL
trials (0.58 to 1.02) (from 7 more to 143 fewer)
31.5% 72 fewer per 1000 Low?®
(from 6 more to 132 fewer)
52.6% 121 fewer per 1000
(from 11 more to 221 fewer)
Tracheal tube trouble (unplanned extubation/dislocateion)
6 Randomized Serious® Not serious Not serious Serious’ None 69/675 (10.2%) 51/653 (7.8%) RR 1.29 23 more per 1000 @@OO CRITICAL
trials (0.87 t0 1.91) (from 10 fewer to 71 more) LOwW®?
46% 13 more per 1000
(from 6 fewer to 42 more)
9.9% 29 more per 1000

(from 13 fewer to 90 more)




CQO07 Evidence profile

Pressure ulcer

2 Randomized | Not serious Not serious Not serious Serious 2 None 741173 (42.8%) 54/171 (31.6%) RR 1.36 114 more per 1000 @@@O IMPORTANT
trials (1.06 to 1.75) (from 19 more to 237 more) MODERATE?
27.6% 99 more per 1000
(from 17 more to 207 more)
63.2% 228 more per 1000
(from 38 more to 474 more)
1 There is moderate heterogeneity with 12=56%.
2 There is substantial heterogeneity with 12=62%.
3 Sample size is small.
4 There is substantial heterogeneity with 12=68%.
5 Sample size is small and 95%CI crosses the clinical decision threshold.
6 This outcome was not a predetermined measurement item in two RCTs with large weights.
7 Sample size is small and 95%Cl is wide and crosses the clinical decision threshol




CQO07 Evidence-to-Decision table

Evidence-to-Decision table

CQ7:Should prone positioning be performed in adult patients with ARDS?

PATIENTS:ADULT ARDS
NTERVENTION: PRONE POSITION MANAGEMENT

PROBLEM

BENEFITS & HARMS OF THE OPTIONS

CRITERIA

Is there a
problem
priority?

What is the
overall
certainty of
the evidence
of effects?

Is there
important
uncertainty
about or
variability in
how much
people value
the main
outcomes?

How
substantial
are the
desirable
anticipated
effects?

How
substantial
are the
undesirable
anticipated
effects?

Does the
balance
between
desirable
effects and
undesirable
effects favour
the option or
the
comparison?

JUDGEMENTS

ONo
OProbably no
®Probably yes
OYes

OVaries
ODon’t know

OVery low
®ow
OModerate
OHigh

ONo included
studies

Olmportant
uncertainty or
variability
®Possibly
important
uncertainty or
variability
OPossibly no
important
uncertainty or
variability
ONo important
uncertainty or
variability
ONo known
undesirable
outcomes

OTrivial
OSmall

® Moderate
OlLarge
OVaries
ODon’t know

OlLarge
OModerate
OSmall
OTrivial
®\Varies
ODon’t know

OFavors the
comparison
OProbably
favors the
comparison
ODoes not
favor either the
intervention or
the comparison
® Probably
favors the

ADDITIONAL
CONSIDERATIONS

RESEARCH EVIDENCE
Prone positioning is expected to be effective for ARDS because of pathophysiological improvement in
respiratory mechanics, oxygenation, and hemodynamics or prevention of VILI." ? Although many RCTs and
their meta-analyses on prone positioning for ARDS have been conducted, the results are not consistent, and
therefore, the effects of prone positioning for ARDS are controversial. > As prone positioning can be
performed without specialized equipment, to examine the effectiveness of prone positioning for ARDS is
considered a high priority.

The relative importance or values of the main outcomes of interest:

Outcome Relative Certainty of the evidence
importance (GRADE)
] . DODO
Short-term mortality CRITICAL MODERATE
Short-term mortallt?lz(moderate/ CRITICAL DPO0O
severe) LOW
Short-term mortallt()sl (prolonged CRITICAL & 100)
prone) LOwW
Tracheal tube trouble
. CRITICAL EB@OO
(unplanned extubation/ LOW
dislocation)
Pressure ulcer IMPORTANT DOPO
MODERATE

Summary of findings:

Outcome Supine Prone position Absolute effect Relative effect
position P (95% Cl) (RR) (95% CI)
76 fewer per 1000
254 /1000
330/1000 (from 13 fewer to 125
(205 317) fewer)
. 193 /1000 57 fewer per 1000 RR 0.77
Short-term mortality 250/ 1000 (155 ~ 240) (from 10 fewer to 95 (0.62 ~
fewer) 0.96)
121 fewer per 1000
405 /1000
526 /1000 (from 21 fewer to 200
(326 505) fewer)
106 fewer per 1000
367 /1000 (129611 QO??5°6) (from 11 fewer to 176
fewer)
. 95 fewer per 1000 RR 0.71
(fnhc‘)’ d”eﬁzg} ;”ec\’/retf"e';f’z 32811000 | 127313 /~103?1°8) (from 10 fewer to 157 052 ~
fewer) 0.97)
153 fewer per 1000
526 /1000 373/1000 (from 16 fewer to 252
(274 ~ 510)
fewer)
78 fewer per 1000
262 /1000
340/1000 (from 7 more to 143
(197 347) fewer)
. 72 fewer per 1000 RR 0.77
(Shrzgezz m::;i';t%' 315/1000 | P /~103?2°1) (from 6 more to 132 (058 ~
P gedp fewer) 1.02)
121 fewer per 1000
405 /1000
526 /1000 (from 11 more to 221
(305 537) fewer)
23 more per 1000
78 /1000 (22111?23) (from 10 fewer to 71
Tracheal tube trouble more) RR 1.29
(unplanned extubation/ 59 /1000 1 more per 1999 (087 ~
p 46 /1000 40 ~ 88 (from 6 fewer to 42 1.91)
dislocation) ( ) more) :
99 /1000 128 /1000 29 more per 1000

(86 ~ 189) (from 13 fewer to 90




BERAA

EQUITY

ACCEPTABILIT

AV

How large are
the resource
requirements
(costs)?

Does the cost
effectiveness
of the option
favour the
option or the
comparison?

What would
be the impact
on health
equity?

Is the option
acceptable

to key
stakeholders?

intervention
OFavors the
intervention
OVaries
ODon’t know

OlLarge costs
® Moderate
costs
ONegligible
costs and
savings
OModerate
savings
Olarge savings
OVaries
ODon’t know

OFavors the
comparison
OProbably
favors the
comparison
ODoes not
favor either the
intervention or
the comparison
® Probably
favors the
intervention
OFavors the
intervention
OVaries

ONo included
studies

OReduced
OProbably
reduced
OProbably no
impact

® Probably
increased
Olncreased
OVaries
ODon’t know

ONo
OProbably no
®Probably yes
OYes

OVaries
ODon’t know

CQO07 Evidence-to-Decision table

more)
114 more per 1000

429 /1000
316 /1000 (335 ~ 553) (from 19 more to 237
more)
99 more per 1000 RR 1.36
Pressure ulcer 276 /1000 3751000 (from 17 more to 207 (1.06 ~
(293 ~ 483)
more) 1.75)
228 more per 1000
632 /1000 860/1000 (from 38 more to 474

(670 ~ 1000) more)

Summary: Prone positioning significantly reduced the mortality (RR 0.77, 95%Cl 0.62~0.96). In a
subanalysis of 4 RCTs which addressed moderate and severe ARDS (P/F < 200), the mortality was
significantly reduced (RR 0.71, 95%CI 0.52~0.97). In a subanalysis of 6 RCTs which addressed prolonged
prone positioning (= 8 hours), although similar tendency was shown, there was no significant difference
between prone and supine (RR 0.77, 95%CIl 0.58~1.02). In addition, although prone positioning did not
increase serious adverse events such as tracheal tube trouble (RR 1.29, 95%CI 0.87~1.91), it significantly
increased pressure ulcer (RR 1.36, 95%Cl 1.06~1.75).

Changing position to prone requires more manpower than usual. Although there is a specialized bed that can
reduce burden in manpower (e.g. RotoProne beda), it takes a high cost and is not approved in Japan. In
addition, prone positioning requires more careful monitoring than usual. However, even if considering the
burden in manpower and cost, prone position has significant effects to reduce mortality without increase in
severe adverse effects. Therefore, the benefit of prone positioning is greater than the burden in cost or
resources.

Compared to the benefit of reducing mortality, increases in cost and manpower are within an allowance.

Prone position can be performed at standard hospitals, especially at facilities that can provide intensive care
for ARDS. However, the safety may differ among hospitals depending on staff resources. In addition, the
effectiveness may vary according to patient’s physical constitution or underlying disease.

Prone position itself is one of the common positions that everyone can take. However, someone may refuse it
when he/she is forced to take prone position for a long time for therapeutic purposes.




FEASIBILITY

Is the option
feasible to
implement?

CQO07 Evidence-to-Decision table

ONo Prone position can be performed if plural staff can be secured while changing position and after positioning
OProbably no for monitoring.

®Probably yes

OYes

OVaries

ODon’t know




Recommendation

CQO07 Evidence-to-Decision table

CQ7:Should prone positioning be performed in adult patients with ARDS?

Balance of Undesirable Undesirable The balance between Desirable Desirable
consequences consequences clearly consequences probably desirable and undesirable consequences probably consequences clearly
q outweigh desirable outweigh desirable consequences is closely outweigh undesirable outweigh undesirable
consequences in most consequences in most balanced or uncertain consequences in most consequences in most
settings settings settings settings
Judgement O O O o O
Type of recommendation We recommend against We suggest not offering We suggest offering this We recommend offering
offering this option this option option this option
Judgement O O o O

Recommendation

Justification

We suggest prone positioning in adult patients with ARDS (especially in
moderate and severe cases). (GRADE 2C, Strength of recommendation
“weak recommendation” / Quality of evidence “low”)

Question: Should prone positioning be performed in adult patients with ARDS?
Patients: Adult ARDS

Interventions: Prone positioning

Comparison: Supine positioning

Outcomes: Mortality, Adverse effects (Tracheal tube trouble, Pressure ulcer)

Summary of the evidence: We conducted a systematic review of RCTs on prone
positioning for adult ARDS. In a meta-analysis of 8 RCTs, prone positioning
significantly reduced the mortality (RR 0.77, 95%CIl 0.62 ~0.96). In a
subanalysis of 4 RCTs which addressed moderate and severe ARDS (P/F <
200), the mortality was significantly reduced (RR 0.71, 95%CI 0.52—~0.97). In
a subanalysis of 6 RCTs which addressed prolonged prone positioning (= 8
hours), although similar tendency was shown, there was no significant
difference between prone and supine (RR 0.77, 95%CI 0.58 —1.02). In
addition, although prone positioning did not increase serious adverse events
such as tracheal tube trouble (RR 1.29, 95%CIl 0.87—~1.91), it significantly
increased pressure ulcer (RR 1.36, 95%CIl 1.06—1.75).

Quality of the evidence: All studies included in the meta-analysis were RCTs.
RCTs examining mortality generally had low risk of bias but had inconsistency.
There were no serious indirectness or imprecision. Publication bias could not
be assessed because of small number of studies. The certainty of the
evidence of effects of prone positioning for adult ARDS on mortality was
evaluated as “moderate”. In the subanalysis focusing on moderate and severe
ARDS cases, sample size was small. In the subanalysis focusing on prolonged
prone positioning, confidence interval crossed clinical decision threshold.
Thus, the certainty of the evidence for both of these two subanalyses was
evaluated as “low” because of imprecision.

As the meta-analysis addressing tracheal tube trouble included RCTs whose
risk of bias was not low and showed imprecision, the certainty of the evidence
was evaluated as “low”. The meta-analysis addressing pressure ulcer included
RCTs whose risk of bias was low and did not show serious inconsistency or
indirectness. However, because of the small number of studies and
imprecision, the certainty of the evidence was evaluated as “moderate”.

Thus, the overall certainty of the evidence was evaluated as “low”.

Judgement of benefit and harm, resources and cost: As prone positioning reduces
mortality without significant increases of serious adverse events, benefit is
greater than harm, resources and cost. However, it should be noted that the
facilities which participated in the RCT were well experienced. During
implementation, you should be careful of troubles with tubes and lines and
occurrence of pressure ulcer.

Recommendations: We suggest prone positioning in adult patients with
ARDS (especially in moderate and severe cases). (GRADE 2C, Strength
of recommendation “weak recommendation” / Quality of evidence “low”)




Subgroup considerations

Implementation considerations

Monitoring and evaluation
considerations

Research possibilities

CQO07 Evidence-to-Decision table

Additional considerations: Among panelists, there was an opinion that “strong
recommendation” is more preferable with emphasis on the effects of reduction
of mortality. However, the certainty of the evidence is low and prone
positioning requires experience. Additionally, implementation rate differs
greatly between facilities. Thus, panel meeting decided prone positioning for
adult ARDS as “weak recommendation”. As a supplemental explanation, this
recommendation does not mean that prone positioning should be restricted to
a certain facility that is well experienced in prone position management.
Rather, organizing a system, including securing manpower and educating
staff, for providing prone position management anywhere is important.

In subanalyses, although the estimate of effect of prolonged prone positioning
(= 8 hours) was similar, there was no significant difference. On the other hand,
the effect of prone positioning for moderate and severe ARDS (P/F < 200) was
expected to be greater.

Plural practiced personnel are required when performing prone positioning.
The effect of prone positioning may be insufficient if it is performed in a short
time only when enough personnel can be secured. Knowing actual status of
one’s own facility is required.

Increase of blood pressure and heart rate due to stimulus, decrease of blood
pressure due to fluid shift, arrhythmia, change in tidal volume or airway
pressure due to decrease of lung-thorax compliance, obstruction, malposition,
or unplanned extubation of tracheal tube, aspiration of oral secretions, flexion
or unplanned removal of important tube and line, compression injury of eyeball
or external genitals, pressure ulcer, peripheral neuropathy, vascular
insufficiency of skin.

Investigation for long-term mortality and functional prognosis as well as
short-term mortality is required. In addition, study on optimal subject (severity)
or optimal methods (i.e., duration or repetition) of prone positioning is required.

1) Short—term mortality was defined as 10—-day, 28—day, 60—day, 90—day, or ICU mortality
2)Moderate and severe ARDS was defined as P/F <200

3) Prolonged prone positioning was defined as prone positioning > 8 hours per day
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CQO08 Flow Diagram

CQO08. Study flow diagram

304 records identified through No additional record identified
database searching through other sources
Medline (PubMed) 156
Embase 112
Cochrane CENTRAL 30
Ichushi 6

304 records identified

v

87 duplicates

217 records after duplicates

removed 203 records excluded

Other than English and Japanese
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1 23
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\ 4

10 of full-text articles excluded
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Risk of bias table, mortality

Short term mortality

CQo8
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CQO08 Forest plot
Short term mortality

HFOV CMV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Bollen 2005 16 37 8 24  10.6% 1.30 [0.66, 2.55] =
Derdak 2002 28 75 38 73  22.2% 0.72 [0.50, 1.03] =
Ferguson 2013 129 275 96 273 32.4% 1.33 [1.09, 1.64] — &
Young 2013 166 398 163 397 34.9% 1.02 [0.86, 1.20] —i
Total (95% CI) 785 767 100.0% 1.05 [0.82, 1.36] -
Total events 339 305
Heterogeneity: Tau? = 0.04; Chi* = 9.70, df = 3 (P = 0.02); I* = 69% 055 057 ] 155 é
Test for overall effect: Z = 0.40 (P = 0.69) ) ' )

Favours HFOV Favours CMV

VFD

HFOV CMV Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Ferguson 2013 17.6 87 275 17.6 89 273 40.3% 0.00[-1.47, 1.47]
Young 2013 17.1 86 398 17.6 88 397 59.7% -0.50[-1.71,0.71]
Total (95% ClI) 673 670 100.0% -0.30[-1.23, 0.64]
Heterogeneity: Tau® = 0.00; Chi®* = 0.26,df = 1 (P = 0.61); I = 0% _54 _52 5 é ‘l‘
Test for overall effect: Z = 0.63 (P = 0.53)

Favours CMV Favours HFOV

Barotrauma

HFOV CMV Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CIi M-H, Random, 95% CI
Bollen 2005 1 37 1 24 1.9% 0.65 [0.04, 9.88] -
Derdak 2002 7 75 9 73 15.9% 0.76 [0.30, 1.93] —
Ferguson 2013 46 275 34 273  82.2% 1.34 [0.89, 2.02] B
Total (95% CI) 387 370 100.0% 1.21 [0.83, 1.76] <>
Total events 54 44
Heterogeneity: Tau? = 0.00; Chi* = 1.42, df = 2 (P = 0.49); I* = 0% I I I I
Test for overall effect: Z = 1.00 (P = 0.32) 0.01 0.1 1 10 100

Favours HFOV Favours CMV
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CQO08 Summary of Findings

Summary of findings:

High Frequency Oscillation (HF O) compared to Conventional Mechanical Ventilation (CMV) for ARDS

Patient or population: ARDS
Intervention: High Frequency Oscillation (HFO)
Comparison: Conventional Mechanical Ventilation (CMV)

Outcomes Anticipated absolute effects’ (95% Cl) Relative Ne of OIEARGEN Comments
. effect participants evidence
Risk with Conventional Risk with High Frequency (95% Cl) (studies) (GRADE)
Mechanical Ventilation (CMV) Oscillation (HFO)
Short term mortality Study population RR 1.05 152
18 1000 (0.82to (4 RCTs) SO00
per 136) VERY
398 per 1000 (326 10 541) Low e
Low
370 per 1000
352 per 1000 (338 to 560)
High
433 per 1000
412 per 1000 (358 1o 644)
Mean 17.6 days 0.3 days fewer MD 1343 APOO
VFD (1.23 fewer to 0.64 more) (2RCTs)
Low 13
Barotrauma Study population RR1.21 757
14 1000 (0.83 to (3RCTs) SO00
119 per 1000 (99 to 209) Lo vas
Low
51 per 1000
42 per 1000 (35 to 74)
High

151 per 1000

125 per 1000 (104 to 220)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Since several studies included this analysis could not make physicians blinded to intervention, the quality of evidence was
downgraded by one level.

2 Since the confidence interval is partially overlapped and the heterogeneity is significant with 1’=69%, the quality of evidence was
downgraded by one level.

3 Since the confidence interval is wide and is partially overlapped, the quality of evidence was downgraded by one level.

4 Since the sample size was very small, the quality of evidence was downgraded by one level.



CQO08 Evidence profile

CcQs:
Question: Should High Frequency Oscillation be used in adult patients with ARDS?
Quality assessment Ne of patients Effect
High Conventional N i
Ne of Study Risk of | | N oo Other Frequency | Mechanical R?;astul/ve Absolute el Importance
studies [ design bias Y[ P considerations [ Oscillation | Ventilation CI)D (95% CI)
(HFO) (CMV)
Short term mortality
4 randomised | serious* | serious 2 not serious serious 2 none 339/785 305/767 RR1.05 | 20 more per 1000 @O OO CRITICAL
trials (43.2%) (39.8%) (0.82to (from 72 fewer to
1.36) 143 more) VERY
35.2% 18 more per 1000 Low*2?
(from 63 fewer to
127 more)
41.2% 21 fewer per 1000
(from 74 fewer to
148 more)
VFD
2 randomised | serious* | not serious not serious serious * none 673 670 MD 0.3 day fewer CRITICAL
trials (1.23 fewer to 0.64 EB@OO
more) LOW 13
Barotrauma
3 randomised | serious | not serious not serious very none 54/387 44/370 RR1.21 | 25 more per 1000 @O OO CRITICAL
trials serious ** (14.0%) (11.9%) (0.83to | (from 20 fewer to 90
1.76) more) VERY LOW 134
4.2% 9 more per 1000
(from 7 fewer to 32
more)
12.5% 26 more per 1000
(from 21 fewer to 95
more)

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

1 Since several studies included in this analysis could not blind physicians to the intervention, the quality of evidence was
downgraded by one level.

2 Since the confidence interval is partially overlapped and the heterogeneity is significant with 12=69%, the quality of evidence was
downgraded by one level.

3 Since the confidence interval is wide and is partially overlapped, the quality of evidence was downgraded by one level.

4 Since the sample size was very small, the quality of evidence was downgraded by one level.



CQO08 Evidence-to-Decision table
Evidence-to-Decision table

CQ8 : Should High Frequency Oscillation be used in adult patients with ARDS?

POPULATION : ADULT PATIENTS ANTICIPATED TO REQUIRE LONG-TERM MECHANICAL VENTILATION
INTERVENTION : HIGH FREQUENCY OSCILLATION (HFO)

CRITERIA JUDGEMENT RESEARCH EVIDENCE el gl
ONo It is important to avoid ventilation-related lung injuries, which may lead to prolonged
;imgag:y MO | ventilation or an increased mortality rate, in patients with ARDS, by using proper ventilation
robably yes
OYes = strategies”. The mortality rate due to ARDS is still high, despite enormous efforts and
A e — multiple studies to define lung protective strategies ™.
n_:' Is the problem a OVaries HFO is an artificial ventilation mode, which can restrict the ventilation tidal volume as well
8 priority? ODon'tknow | as provide a lung recruitment effect”. HFO has been recognized to provide lung protection,
& however, it is still not commonly used in adult intensive care ®. Further studies are
necessary to determine its effectiveness and safety. However, we conclude that this
should not be prioritized to be resolved at the present time.
®\Very low The relative importance or values of the main outcomes of interest:
OLow . . .
What is the ey Outcomes ‘ Relative Certainty of the evidence
overall certainty OHigh importance (GRADE)
of the evidence of '9
Iz ONoindluded Short term mortality CRITICAL \ig?g\?v
studies
Olmportant VFD 2 CRITICAL SO0
uncertainty or LOW
variability
@Possibly D000
important Barotrauma CRITICAL VERY LOW
uncertainty or
Is there important | Variability )
uncertainty about = OPossibly no Summary of ﬁndlng.s: : _
o OFvariabilityin | important Riskwith  Risk with High Relative
| how much people | Ouncertainty Outcomes Conventional Frequency Absolute offect
fﬂ value the main or variability Mechanical Oscillation (95% ClI) (95% Cl)
E outcomes? No important entilation (CMV| (HFO) °
w uncertainty or
a variability 398/1000 418/1000 | 20 more per 1000 (from
3 - (32610 541) | 72 fewerto 143 more)
(7]
g ©No Ifnovlvn Short term RR1.05
Z undesirable mortality ™ 35211000 370/1000 | 4g more per 1000 (from | (0.82to
= CUERiTES ' (33810560) | 63 fewer to 127 more) 1.36)
4
5 ouva 433/1000 | 21 fi 1000 (f
= @Small 'ewer per Tom
% How substantial OModerate 412/1000 (3581t0644) | 74 fewer to 148 more)
o2 are the desirable Bllerer
& anticipated 9 VED ™2 Average Average MD 0.3 day fewer
o effects? | °
OVaries 176days 17.3day (1.23fewerto 0.64 more)
SRentkion 144/1000 | 25 more per 1000 (from
1971000 | 9915209) | 20 fewer to 90 more)
OlLarge
How substantial | @Moderate RR1.21
are the OSmall Barotrauma 42/1000 5315/t1 072? 9 mfore p?r 13(;00 (fom7 (0.83t0
undesirable OTrivial (351074) ewer to 32 more) 1.76)
anticipated @~ @0 ——————
151/1000 | 26 more per 1000 (from
7 .
effects? OVaries 12571000 | 40415220) | 21 fewer to 95 more)
ODon't know

Summary: Four randomized controlled trials (RCT) were found for evaluating HFO in adult
Does the balance OFavor.s the patients with ARDS. There was no statistically significant difference in mortality rate and
between desirable  COMpanson o ation free days (VFD) by utilizing HFO; mortality rate (Relative Risk (RR): 1.05, 95%
and undesirable | @Probably ) ) ) o/ 1.
effects favorthe | favors the Confidence Interval (Cl): 0.82 - 1.36) and VFD (mean difference: -0.30 days, 95%Cl: -1.23 -
intervention or the | comparison 0.64). Although there is no statistically significant difference, the results show an increasing

comparison? ODoes not trend in the incidence of barotrauma in patients treated with HFO (RR: 1.21, 95%Cl: 0.83 -
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1.36).

In order to use HFO, a dedicated ventilator is needed (approximately 10 million yen).
There is no additional cost if the facility already has access to HFO. Since HFO is not
commonly used in adults in Japan, few faciliies have the equipment, and the cost for
introduction is high.

The overall benefit for patients by introducing HFO is likely not to be great, based on the
results of this review. Furthermore, the estimated cost increase likely exceeds the potential
benefits except in facilities which already have access to HFO.

Inequity on whether facilities can have an HFO dedicated ventilator may occur.

In faciliies that must acquire an expensive HFO dedicated ventilator, since there are few
obvious benefits, acceptance is expected to be difficult. Educating staff in the appropriate
use in each department is also labor intensive, and adds to the difficulty of acceptance.

The intervention of this CQ is an artificial ventilation mode, but adaptation to the patient is
feasible. It is necessary to acquire an expensive dedicated ventilator in order to use HFO.






Recommendation

CQ8 : Should High Frequency Oscillation be used in adult patients with ARDS?

Balance of Undesirable consequences Undesirable consequences The balance between desirable Desirable Desirable
consequences clearly outweigh desirable probably outweigh desirable and undesirable consequences is consequences probably consequences clearly
q consequences in most settings consequences in most settings closely balanced or uncertain outweigh undesirable outweigh undesirable
consequences in most settings consequences in most
settings
Judgement O O [ O O
Type of recommendation Strong recommendation against Conditional recommendation Conditional recommendation for = Conditional recommendation for
the intervention against the intervention either the intervention or the the intervention
comparison
Judgement O o O O
Recommendation

Justification

We suggest against the use of High Frequency Oscillation (HFO) in adult
patients with ARDS. (GRADE 2C, Strength of recommendation “weak
recommendation” / Quality of evidence: “low”)

Question:  Should high frequency oscillation be used in adult patients with ARDS?
Patients: Adult patients anticipated to require long-term mechanical ventilation
Interventions:  High Frequency Oscillation (HFO)

Comparison:  Conventional Mechanical Ventilation (CMV)

Outcomes: Short-term mortality ™", VFD ***? Barotrauma

Summary of the evidence:  Four randomized controlled trials (RCT) were found for evaluating HFO in

adult patients with ARDS. There was no statistically significant difference in mortality rate and ventilation free
days (VFD) by utilizing HFO; mortality rate (Relative Risk (RR): 1.05, 95% Confidence Interval (Cl): 0.82 -
1.36) and VFD (mean difference: -0.30 days, 95%Cl: -1.23 - 0.64). Although there is no statistically
significant difference, the results show an increasing trend in the incidence of barotrauma in patients treated
with HFO (RR: 1.21, 95%Cl: 0.83 - 1.36).

Quality of the evidence:  Studies which use ventilation settings as an intervention cannot be performed

in a double blinded manner, and the selected studies were no exceptions. The high likelihood of critical
selection biases were estimated for all selected studies. One study was conducted with an
intent-to-treat-analysis, however, a cross-over RCT was used as the design (6). One study did not provide a
patient flow diagram which can be important to decide the quality of the study (7). The other two studies
excluded more than half of the initial participants without a clear description of selection criteria in the
manuscript (8, 9). Heterogeneity among studies can be high with 12 statistics of 69%. Indirectness in the four
selected studies was not sufficiently obvious to lower the evidence grade, given other factors. Precision was
considered to be low given the wide 95%Cls, although the number of included cases seemed adequate.
Due to the small number of studies selected, publication bias could not be examined. In conclusion, the
overall quality of evidence was concluded as low. This included very low for mortality, low for VFD, and very
low for barotrauma, respectively.

Judgement of benefit and harm, resources and cost: Given that most available ventilators cannot

provide a HFO mode, in order to introduce HFO as a new modality, a facility needs to invest a large amount
of money. Benefits are estimated to be relatively small even with increased spending, considering the results
of this review. Although there was an increasing tendency for the development of barotrauma in the HFO
group, no statistically significant difference could be seen, hence, the potential for harm secondary to HFO is
concluded as low.

Recommendations; \We suggest against the use of High Frequency Oscillation (HFO) in adult patients
with ARDS. (GRADE 2C, Strength of recommendation “weak recommendation” / Quality of evidence: "low”)

Additional considerations: We emphasize that this recommendation is for adult patients. HFO for adult

patients with ARDS is not commonly used in current practice as compared to pediatric patients or neonates.
HFO can be hamful if applied improperly. However, when used correctly, it can provide better outcomes
with fewer complications.

In the panel meeting, a vote was conducted because of inability to achieve consensus. As a result, it was



10.

11.

proposed not to use HFO (weak recommendation); four answered for “not to recommend” (strong
recommendation) and eight voted for “not to propose” (weak recommendation) respectively.

Subgroup considerations None

Implementation considerations Since management requiring specialized knowledge and experience with previous ventilator therapy is

needed, staff education about how to use and troubleshoot this modality is very important. The high cost,
clinical complications (pneumothorax, obstruction) and several complicated issues in HFO settings (target of
mean airway pressure, carbon dioxide management, cuff leak management, selection of the proper
frequency, etc. ) must also be considered.

Monitoring and evaluation

. ; Standard monitoring for oxygenation status, ventilation, and work of breathing are sufficient. It is not feasible
considerations

to examine ventilation using tidal ventilation volume, end-tidal CO,, or lung sounds in patients receiving HFO,
thus altemative monitoring is necessary.

Research possibilities Two of the selected studies(10, 11) adopted a P/F ratio < 200 as the inclusion criteria, therefore, a significant

number of patients with moderate ARDS are included, which might lead to dilute the effects of HFO. The effect
of HFO in the patients with severe ARDS, which is unable to be managed with a conventional lung protective
strategies, should be evaluated in the future studies.

Note 1) Short time mortality is defined as death at the end of the study.
Note 2) Count days off ventilator (until day 28), for subjects who die, ventilator free days equals 0.
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CQO09 Flow Diagram

CQO09. Study flow diagram
1692 records identified through No additional record identified
database searching through other sources
Medline (PubMed) 628
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\ 4 A
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CQO09 Risk of bias summary, Risk of bias graph

Mortality in ICU
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CQO09 Risk of bias summary, Risk of bias graph
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CQO09 Risk of bias summary, Risk of bias graph

Barotrauma
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CQO09 Risk of bias summary, Risk of bias graph

ICU acquired weakness
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CQO09 Forest plot

Mortality in ICU
Cisatracurium Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Forel 2006 5 18 10 18 8.0% 0.50 [0.21, 1.17] -
Gainnier 2004 13 28 20 28 27.2% 0.65[0.41, 1.03] =
Papazian 2010 52 177 63 162 64.8% 0.76 [0.56, 1.02] L]
Total (95% Cl) 223 208 100.0% 0.70 [0.55, 0.89] <9
Total events 70 93
Heterogeneity: Tau? = 0.00; Chi2 = 0.95, df =2 (P = 0.62); 2= 0% 0=2 O=5 1 é é
Test for overall effect: Z = 2.88 (P = 0.004) ' '
Favours Cisatracurium Favours Placebo
Mortality (28 days)
Cisatracurium Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Gainnier 2004 10 28 17 28 25.9% 0.59 [0.33, 1.095] =
Papazian 2010 42 177 54 162 74.1% 0.71[0.51, 1.00] —l—
Total (95% CI) 205 190 100.0% 0.68 [0.50, 0.91] -
Total events 52 71
Heterogeneity: Tau? = 0.00; Chiz = 0.31, df = 1 (P = 0.58); I2 = 0% o=2 o=5 1 2 5
Test for overall effect: Z =2.59 (P = 0.010) ' '
Favours Cisatracurium Favours Placebo

165F2H20H +EH



CQO09 Forest plot

Barotrauma
Cisatracurium Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Gainnier 2004 0 28 1 28  55% 0.33[0.01, 7.85] "
Papazian 2010 9 177 19 162 94.5% 0.43[0.20, 0.93] ——
Total (95% Cl) 205 190 100.0% 0.43 [0.20, 0.90] e
Total events 9 20

Heterogeneity: Tau? = 0.00; Chi? = 0.03, df =1 (P = 0.87); I?= 0%

Test for overall effect: Z = 2.24 (P = 0.02)

ICU acquired weakness

0.01
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0.1

1 10 100
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Cisatracurium Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Forel 2006 1 18 1 18 2.1% 1.00 [0.07, 14.79]
Gainnier 2004 0 28 0 28 Not estimable
Papazian 2010 40 112 28 89 97.9% 1.14[0.77, 1.68] 2 B
Total (95% CI) 158 135 100.0% 1.13[0.77, 1.67] ’
Total events 41 29

Heterogeneity: Tau? = 0.00; Chi#=0.01,df=1 (P =0.93); I?=0%

Test for overall effect: Z = 0.62 (P = 0.53)
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1 5 20
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CQO09 Summary of findings

Summary of findings:

Neuromuscular blocker for adult ARDS compared to placebo for adult ARDS

Patient or population : Moderate to severe adult patients with ARDS within 48 hours from the onset
Intervention : Neuromuscular blocker (Cisatracrium) for 48-hour infusion
Comparison : Placebo

Anticipated absolute effects* (95% Cl) Relative effect | Ne of participants | Quality of the evidence

. Comments
Risk with placebo Risk with NMB (95% Cl) (studies) (GRADE)

Outcomes

Study population

313 per 1000
(246 to 398)

Low risk population

447 per 1000

. RR 0.70 431 SDDO
ICU mortality 313 per 1000 2’(113;“;33)0 (0551089  (3RCTs) MODERATE 12
to

High risk population

272 per 1000
(214 to 346)

389 per 1000

Study population

254 per 1000
(187 to 340)

Low risk population

28-day RR 0.68 395 ®BD0O
mortality 254 per 1000 1(279;’ ;g?)o (05010091)  (2RCTs) MODERATE 12

High risk population

218 per 1000
(160 to 291)

374 per 1000

320 per 1000

Study population

45 per 1000

(2110 95) RR 0.43 395 DODO
Moderate risk population (02010 0.90) (2RCTs) MODERATE 12

105 per 1000

Barotrauma

14 per 1000

33 per 1000 (7 t030)

Study population

215 per 1000 2 e

ICU-acquired (165 to 359) RR1.13 293 [ Ya¥1@)
weakness Moderate risk population (0.77101.67) (3RCTs) MODERATE 12

71 per 1000

63 per 1000 (49 to 105)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio; OR: Odds ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it
is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Although an insufficient blindness of nurses could be a significant bias, a risk of bias was evaluated as “not serious”.
2. Because cisatracurium is not available in Japan, indirectness was evaluated as “serious”.



CQO09 Evidence Profile

Table 11. Evidence profile

CQ9: Neuromuscular blocking agents (NMBA) for adult patients with ARDS compared to placebo
for adult patients with ARDS

Quality assessment Ne of patients Effect

NMB Relative li Im n
Ne of | Riskor _ _ 3 Other Absolute | QUality portance
i Study design i y | Indirect Imprecision i i for | placebo | (95%
studies bias considerations (95% ClI)
ARDS cl)

ICU mortality

134 fewer
/1000
(49 fewer
~ 201
fewer)

93/208
(44.7%)

94 fewer /

s | sse | 09034 | @SB O | camon

089) | 141 fewer) | MODERATE 12

Randomized Not ) ) 2 Not 70/223
) 1| Not serious | Serious * . None o
trials serious - serious (31.4%)

117 fewer
/1000
38.9% (43 fewer
~ 175
fewer)

28-day mortality

120 fewer
/1000
(34 fewer
~ 187
fewer)

711190
(37.4%)

81 fewer /
RR 0.68
240 |50~ [ W02 OODO| crmenr
091 | 127 fewer) | MODERATE 12

Randomized N0t1 Not serious | Serious 2 N.Ot None 52/295
trials serious - serious (25.4%)

102 fewer
/1000
32.0% (29 fewer
~ 160
fewer)

Barotrauma

60 fewer /
20/190 1000 ( 11
(10.5%) RR0.43 fewer ~
. - 84 fewer,
Randomized | Not | o oione | serious2 | Nt None o205 020~ 'l ed®0O
trials | serious - serlous (4.4%) 0.90) | 19fewer/  \opERATE 12
1000 (3
fewer ~
26 fewer)

IMPORTANT

3.3%

ICU-acquired weakness

28 more /
29/135 1000 ( 49
(21.5%) RR113 fewer ~
. . 144 more
Randomized | Not | o oione | serious2 | Nt None | 41158 017~ loedo
trials serious - serious (25.9%) 1.67) | 8more/ | MODERATE 12
1000 ( 14
fewer ~
42 more)

IMPORTANT

6.3%

RR - relative risk
1. Although the fact that the nurses could not be blinded to the therapy could be a significant bias, the risk of bias was
evaluated as “not serious”.
2. Since cisatracurium is not available in Japan, indirectness was evaluated as “serious”.



CQO09 Evidence-to-DecisionTable

Evidence-to-Decision Table
CQ9:Should neuromuscular blocking agents be used in adult patients with ARDS requiring

mechanical ventilation?

POPULATION : ADULT PATIENTS WITH MODERATE TO SEVERE ARDS WITHIN 48 HOURS OF ONSET
INTERVENTION : NEUROMUSCULAR BLOCKING AGENT (CISATRACRIUM) FOR 48-HOUR INFUSION

CRITERIA

Is the
problem a
priority?

PROBLEM

What is the
overall
certainty of
the evidence
of effects?

Is there
important
uncertainty
about or
variability in
how much
people value
the main
outcomes?

How
substantial
are the
desirable
anticipated
effects?

BENEFITS & HARMS OF THE OPTIONS

How
substantial
are the
undesirable
anticipated
effects?

Does the
balance
between
desirable
effects and
undesirable
effects favor

JUDGEMENTS

ONo
OProbably
no

® Probably
yes

OYes
OVaries
ODon’t know

OVery low
OLow

® Moderate
OHigh
ONo
included
studies

Olmportant
uncertainty
or variability
OPossibly
important
uncertainty
or variability
®Possibly no
important
uncertainty
or variability
ONo
important
uncertainty
or variability
ONo known
undesirable
outcomes

OTrivial
OSmall

® Moderate
Olarge
OVaries
ODon’t know

Olarge
OModerate
® Small
OTrivial
OVaries
ODon’t know

OFavors the
comparison
OProbably
favors the
comparison
ODoes not
favor either

RESEARCH EVIDENCE

Recent studies suggest that treatment modalities preserving spontaneous breathing
prevent ICU-acquired weakness and ventilation-perfusion mismatch in patients with
ARDS {Girard, 2007 #130}. However, several studies suggest that excessive stress in
alveoli due to spontaneous breathing impairs alveolar stability, which may contribute to
the poor prognosis in patients with ARDS {Rittayamai, 2015 #131}. The decision to
preserve spontaneous breathing or to decrease/prohibit spontaneous breathing by
using neuromuscular blockers may have opposite effects on the prognosis in patients

ADDITIONAL
CONSIDERATIO!

with ARDS so the priority of this clinical question is high.

The relative importance or values of the main outcomes of interest

Quality of the evidence

Outcomes Relative importance (GRADE)
. DPDO
ICU mortality CRITICAL MODERATE
. DPDO
28-day mortality CRITICAL MODERATE
SPIC NSRS
Barotrauma IMPORTANT MODERATE
ICU-acquired PP O
weakness VARSI MODERATE
Summary of findings:
Risk with Risk with Absolute effect Relative
QU lacebo intervention (95% ClI) gl
P ’ (95% Cl)
313 /1000 134 fewer per 1000
Skl S0 (246 t0 398) @ (49 fewer to 201 fewer)
g 219/1000 94 fewer per 1000 RR 0.70
ICU mortalit
V|| SIS0 (17210 279) | (34 fewer to 141 fewer) | (0.55t0 0.89)
272/1000 117 fewer per 1000
S (214 to 346) | (43 fewer to 175 fewer)
254 /1000 120 fewer per 1000
SE AU (187 to 340) | (34 fewer to 187 fewer)
28-day 254 /1000 17371000 81 fewer per 1000 RR 0.68
mortality (127 to 231) | (23 fewer to 127 fewer) | (0.50 t0 0.91)
218 /1000 102 fewer per 1000
S20 7 e (160 to 291) = (29 fewer to 160 fewer)
45/1000 60 fewer per 1000
Rl (21 to 95) (11 fewer to 84 fewer)
Barotrauma R
(0.20 to 0.90)
3371000 14 /1000 19 fewer per 1000
(7 to 30) (3 fewer to 26 fewer)
215/ 1000 243 /1000 28 more per 1000 Comp.licationls
(165 to 359) (49 fewer to 144 more) associated with
ICU-acquired RR 1.13 the use of
weakness 0.77 to 1.67
63/1000  71/1000 8 more per 1000 ( ) neuromuscular
(49 to 105) | (14 fewer to 42 more) blockers include

the following
three




mechanical ventilation?

CQO09 Evidence-to-DecisionTable
CQ9:Should neuromuscular blocking agents be used in adult patients with ARDS requiring

POPULATION : ADULT PATIENTS WITH MODERATE TO SEVERE ARDS WITHIN 48 HOURS OF ONSET
INTERVENTION : NEUROMUSCULAR BLOCKING AGENT (CISATRACRIUM) FOR 48-HOUR INFUSION

RESOURCE USE

EQUITY

CRITERIA

the option or
the
comparison?

How large are
the resource
requirements
(costs)?

Does the cost
effectiveness
of the option
favor the
option or the
comparison?

What would
be the impact
on health
equity?

JUDGEMENTS

the
intervention
or the
comparison
® Probably
favors the
intervention
OFavors the
intervention
OVaries
ODon’t know

Olarge
costs

® Moderate
costs
ONegligible
costs and
savings
OModerate
savings
Olarge
savings
OVaries
ODon’t know

OFavors the
comparison
OProbably
favors the
comparison
ODoes not
favor either
the
intervention
or the
comparison
® Probably
favors the
intervention
OFavors the
intervention
OVaries
ONo
included
studies

OReduced

® Probably
reduced
OProbably
no impact
OProbably
increased
Olncreased
OVaries
ODon’t know

RESEARCH EVIDENCE

Summary: The use of neuromuscular blockers reduces the risk of ICU mortality,
28-day mortality and barotrauma. However, no correlation was observed between the
use of neuromuscular blockers and the development of ICU-acquired weakness.

The medication is continuously delivered via peripheral vein. The required amount of

materials is limited and the daily cost of medication is projected to be in the range of a

few thousand yen.

The costs incurred for purchase of required materials and medications are roughly

equivalent to that of similar medications (i.e. sedatives).

The use of the medication in question does not

require special

medical

facilities/equipment and therefore its overall influence upon patient equality is expected

to be universally negligible. However, cisatracrium is not available in Japan and

therefore this must be taken into consideration.

ADDITIONAL
CONSIDERATIO!

classifications:
polyneuropathy,
polymyopathy
and
neuromyopathy.
In addition,
DVT, corneal
injury and
anaphylaxy may
also occur.




CQO09 Evidence-to-DecisionTable
CQ9:Should neuromuscular blocking agents be used in adult patients with ARDS requiring
mechanical ventilation?

POPULATION : ADULT PATIENTS WITH MODERATE TO SEVERE ARDS WITHIN 48 HOURS OF ONSET
INTERVENTION : NEUROMUSCULAR BLOCKING AGENT (CISATRACRIUM) FOR 48-HOUR INFUSION

ADDITIONAL
CRITERIA JUDGEMENTS RESEARCH EVIDENCE SOINGIDIERATID]
ONo There are no apparent disadvantages to the primary stakeholder and therefore the
t OProbably
5 . no present option can be expected to be readily accepted.
o Is the option ®Probably
<  acceptable .
E to key ¥)Y
& | stakeholders? =
ST
< OVaries
ODon’t know
ONo The use of the medication in question does not require special medical
OProbably
E no facilities/equipment and is therefore appropriate for practical use.
= Is the option | ®Probably
@ feasible to yes
g,;) implement? OYes
wooo
OVaries

ODon’t know




CQO09 Evidence-to-DecisionTable
Recommendation

CQ9:Should neuromuscular blocking agents be used in adult patients with ARDS requiring
mechanical ventilation?

Balance of Undesirable consequences Undesirable consequences The balance between Desirable Desirable
n n clearly outweigh desirable probably outweigh desirable desirable and undesirable consequences probably consequences clearly
consequences consequences in most consequences in most consequences is closely outweigh undesirable outweigh undesirable
settings settings balanced or uncertain consequences in most consequences in most
settings settings
Judgement O O O [ ] O
Type of recommendation Strong recommendation Conditional recommendation Conditional recommendation Conditional recommendation
against the intervention against the intervention for either the intervention or for the intervention
the comparison
Judgement O O [ ] O
Recommendation We suggest the use of neuromuscular blocking agents (NMBAs) in adult

patients with ARDS requiring mechanical ventilation, under certain
circumstances. (GRADE 2B, Strength of recommendation “weak
recommendation” / Quality of evidence “moderate”)

Supplementary conditions: The routine use of NMBAs should be avoided.
Their use would be justified only if the Berlin definition of ARDS is fulfilled for
patients with moderate or severe ARDS (P/F</=200 on PEEP of
>/=5cmH,0). We would also limit their use to less than 48 hours in the early
phase of the disease. The NMBAs currently available in Japan have some
risks for causing myopathy. In particular, the concurrent use of steroids
increases the risk, which should be taken into account {Adnet, 2001
#132;Behbehani, 1999 #133;Leatherman, 1996 #134}. NMBAs are
generally categorized into depolarizing agents and non-depolarizing agents
based on their pharmacologic mechanism. Compared to non-depolarizing
agents, depolarizing agents have more side effects such as myalgia,
hyperkalemia, and elevated intracranial pressure.  Therefore,
non-depolarizing agents are preferable in clinical practice. Non-depolarizing
NMBAs are further classified into aminosteroids (Rocuronium, Vecuronium,
Pancuronium) and benzylisoquinolines  (Atracurium, Cisatracurium,
Mivacurium) on the basis of their chemical structure. Cisatracurium, which
was used in all three RCTs analyzed in this systematic review, is not
available in Japan. Rocuronium or vecuronium are alternatives. However,
special consideration is required. While the metabolism of
benzylisoquinolines such as cisatricurium is not influenced by hepatic or
renal function, the metabolism of aminosteroids such as rocuronium or
vecuronium is delayed in patients with hepatic or renal dysfunction. In
addition, attention needs to be paid to the risk of muscular atrophy due to
aminosteroid use. There was a suggestion given by one of the panelists that
the routine use of NMBAs should not be recommended because NMBAs
currently available in Japan may increase the risk of myopathy. After
extensive discussion among the panelists, agreement was reached to make
a weak recommendation for their use under certain circumstances, as
described in the comments.

Justification Clinical question:  Should neuromuscular blocking agents be used in adult patients with ARDS
requiring mechanical ventilation?
Patient or population: Adult patients with moderate to severe ARDS within 48 hours of onset
Intervention : Neuromuscular blocking agent (Cisatracrium) for 48-hour infusion
Comparison: Placebo
Outcomes: ICU mortality, 28-day mortality, barotrauma, ICU-acquired weakness

Summary of the evidence: All three RCTs analyzed in this systematic review were conducted
by the same French group which studied the efficacy of NMBAs in adult patients with ARDS
requiring mechanical ventilation {Forel, 2006 #127;Gainnier, 2004 #128;Papazian, 2010 #129}. All
cohorts fulfilled the criterion of having moderate or severe ARDS (P/F</=200 on PEEP of
>/=5cmH,0) based on the Berlin definition. NMBA use was limited to less than 48 hours from the
onset of the disease. Meta-analysis of these 3 RCTs (total 431 patients) demonstrated that the
ICU mortality, 28-day mortality, and the rate of barotrauma are significantly lower in the NMBA
group compared to the control group (ICU mortality: RR 0.70, 95%CI 0.55-0.89; 28-day mortality:
RR 0.68, 95%CI 0.50-0.91; the rate of barotrauma: RR 0.43. 95% CI 0.20-0.90). There is no
statistically significant difference between the two groups regarding the occurrence of myopathy
due to NMBA use.




Subgroup considerations

Implementation considerations
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Research possibilities
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CQO09 Evidence-to-DecisionTable

Quality of the evidence: All three RCTs demonstrated that the NMBA-treated groups had a
consistent, significant improvement in mortality compared to control groups {Forel, 2006
#127;Gainnier, 2004 #128;Papazian, 2010 #129}. The statistical significance was also confirmed by
meta-analysis (1’=0% in all outcomes). Although complete concealment of the study drug was not
possible due to its pharmacologic characteristics, the possibility of other risk of biases was
considered to be low. There was no major issue in selection of the study population or outcome
measurement. However, the level of recommendation was downgraded, because cisatracurium,
used in these three RCTs, is currently not available in Japan, and as a result, indirectness of these
studies is considered serious. The ICU mortality and 28-day mortality were 163/431 (38%) and
123/395 (31%), respectively, and the number of events was considered sufficient to provide
precise effect estimates. We need a special caution here for the following reasons before
interpreting the results. First, all three RCTs analyzed in this meta-analysis were conducted by the
same French study group. Second, the Papazian 2010 study enrolled a much larger cohort
compared to the other studies {Papazian, 2010 #129}. As a result, this study might have a
disproportionate impact on the results. The number of patients with barotrauma and myopathy
was either quite low or not assessed in the other two RCTs. Therefore, when all three RCTs are
compared to the Papazian study alone, the outcomes are similar.

Judgement of benefit and harm, resources and cost: Since a certain degree of benefit is
expected with NMBAs, use without serious complications, treatment with NMBAs will be accepted
by most patients. However, we recognize that cisatracurium, the drug used in the RCTs, is not
available in Japan.

Recommendations: We suggest the use of neuromuscular blocking agents (NMBAs) in adult
patients with ARDS requiring mechanical ventilation, under certain circumstances. (GRADE 2B,
Strength of recommendation “weak recommendation” / Quality of evidence “moderate”)

Additional considerations: NMBAs are generally categorized into depolarizing agents and
non-depolarizing agents based on their pharmacologic mechanism. Compared to
non-depolarizing agents, depolarizing agents have more side effects such as myalgia,
hyperkalemia, and elevated intracranial pressure. Therefore, non-depolarizing agents are
preferable in clinical practice. Non-depolarizing NMBAs are further classified into aminosteroids
(Rocuronium, Vecuronium, Pancuronium) and benzylisoquinolines (Atracurium, Cisatracurium,
Mivacurium) on the basis of their chemical structure. Cisatracurium, which was used in all three
RCTs analyzed in this systematic review, is not available in Japan. Rocuronium or vecuronium are
alternatives. However, special consideration is required. While the metabolism of
benzylisoquinolines such as cisatricurium is not influenced by hepatic or renal function, the
metabolism of aminosteroids such as rocuronium or vecuronium is delayed in patients with hepatic
or renal dysfunction. In addition, attention needs to be paid to the risk of muscular atrophy due to
aminosteroid use. There was a suggestion given by one of the panelists that the routine use of
NMBAs should not be recommended because NMBAs currently available in Japan may increase
the risk of myopathy. After extensive discussion among the panelists, agreement was reached to
make a weak recommendation for their use under certain circumstances, as described in the
comments.

Accoridng to the severity of ARDS in the Berlin definition, recommendation for the efficacy of
NMBAs may be changed.

Cisatracurium, which was used in all three RCTs analyzed in this systematic review, is not
available in Japan. Adoption of cisatricurium in Japan is expected in the near future.

Respiratory and circulatory monitoring, neuromuscular monitoring with train-of-four (TOF)
stimulation, and sedative monitoring (BIS®: Bispectral Index) are necessary to evaluate the
adequacy of neuromuscular blockade.

For patients who fulfill the Berlin definition for mild ARDS, the safety and efficacy of cisatracurium,
as well as vecuronium, pancuronium, and rocuronium need to be assessed in further clinical trials.
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CQ10 Flow Diagram
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Risk of bias table VFD

Outcome risk of bias not serious (0)

risk of biasF¥{ii

TSA(VF
blinding

HEL RBE e
(Forest plot$&R) mﬁwo;c'g;47x
Risk of bias within a

reporting study

S LRI IRED
&R

FREBTFINIL BIRSHIZFOAL

allocation MEsnEsaEE T4 D#E Other sources of

random sac!uanca concealment s e o L BRE incomplete outcome  selective outcome bias
generation . data
participants and outcome assessors

personnel

YT OREREE EDHD/IAFR

Unclear risk

EEE RRE

(Forest plot#ir) risk of biasaAA bk

TFAUFETETLVEL

BEBIRTLEANIVY
LibZEfTo1=

BHPRATLERVTED
TRYIIZHF TSI,
BRI TETLDEHIILT

TSAURETETLEN

A5, CVPRIE [XFFRIERIC
MEAL TIT>TLM=1=80. 7
TEhLFHEEAE LSO
DBEBITHDLENEHIET
LUnclear& L1z

HEFETIBIOAHRFTAD
Erobehtz

10058 &EEh Tz

RO FMIERL, /1
TAGIEETE G o=

Low risk DIEE A B =8




CQ10
Risk of bias table, Renal replacement therapy

Outcome Renal replacement therapy risk of bias not serious (0)
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FACTT 2006

Martin 2002

CQ10 Risk of bias summary, Risk of bias graph
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FACTT 2006

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

CQ10 Risk of bias summary, Risk of bias graph
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FACTT 2006
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CQ10 Risk of bias summary, Risk of bias graph
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Short term mortality

Fluid conservative Fluid liberal
Events Total Events Total

Risk Ratio

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

CQ10 Forest plot

Risk Ratio
M-H, Random, 95% CI

FACTT 2006 128 503 141 497 98.1% 0.90 [0.73, 1.10] : 3
Martin 2002 3 19 3 18  1.9% 0.95 [0.22, 4.10] :
Total (95% CI) 522 515 100.0% 0.90 [0.73, 1.10] <>
Total events 131 144
- 2 _ . 2 _ _ 12 — No } } } }
Heterogeneity: Tau® = 0.00; Chi“ = 0.01, df = 1 (P = 0.94); I = 0% 02 0 1 3 !

Test for overall effect: Z=1.04 (P = 0.30)

Favours Fluid conservative

Favours Fluid liberal

VFD Fluid conservative Fluid liberal . Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
FACTT 2006 146 11.2 503 12.1 11.1 497 100.0%  2.50[1.12, 3.88] ——
Total (95% CI) 503 497 100.0% 2.50 [1.12, 3.88] -

Heterogeneity: Not applicable

Test for overall effect: Z = 3.55 (P = 0.0004)

Favours Fluid liberal

Renal replacemnt Therapy

Fluid conservative Fluid liberal
Study or Subgroup Events Total Events Total

Risk Ratio
Weight M-H, Random, 95% CI

-2 0 2 4

Favours Fluid conservative

Risk Ratio
M-H, Random, 95% CI

FACTT 2006 51 503 70 497 100.0% 0.72 [0.51, 1.01]

Total (95% CI) 503

Total events 51 70
Heterogeneity: Not applicable

497 100.0% 0.72 [0.51, 1.01]

.

Test for overall effect: Z = 1.90 (P = 0.06) 0.2
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CQ10 Summary of findings table

CQ10 Summary of findings:

Conservative strategy compared to liberal strategy for adult ARDS

Patients or population: adult ARDS
Intervention: conservative strategy
Comparison: liberal strategy

Anticipated absolute effects (95% Cl)

Relative No of Quality of the
Outcomes . o . . . effect participants evidence Comments
RISks‘t’:Iat::;Igl;)eral Risk W|tsl:r::engs;watlve (95% Cl) (studies) (GRADE)
Study population
252 /1000
280 /1000 (204 to 308)
Short-term Low risk patients
(<90d) RR 0.90 1037 @)
mortality 250 / 1000 225/1000 (0.73t0 1.10) (2 RCTs) MODERATE *
(183 to 275)
High risk patients
405/1000
450 /1000 (329 to 495)
VFD Mean 12.1 2.5 days more MD (1.12 ) 1000 SDPDD
days more to 3.88 more) (1RCT) HIGH
Study population
Renal 141 /1000 17021 tl 1104020
replacement (7210 142) RR 0.72 1000 DOB0O
therapy Moderate risk patients (0.51t0 1.01) (1RCT) MODERATE *
(60 days)
108 / 1000
150 /1000 (77 to 152)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the

intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility

that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Wide 95%CI due to small case number
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CQ10 Evidence profile

Question: How should fluid balance be maintained on a daily basis in adult patients with ARDS: Liberal vs. Conservative strategy?

Quality assessment Ne of patients Effect
Ne of Study Risk of Inconsistency | Indirectness | Imprecision Other Conservative | Liberal Relative Absolute Quality | Importance
studies | design bias y P considerations strategy strategy | (95% Cl) (95% CI)
Short-term Mortality " "
) ) ) Lo
2 R.andomlsed Npt Not serious Not serious Serious None 131/522 (25.1%) 144/5015 RR 0.90 28 fewer / 1000 PPPO CRITICAL
trials serious (28.0%) (0.73 to
1.10) (from 28 more to 75 fewer) | MODERATE"
25.0% 25 fewer / 1000
(from 25 more to 68 fewer)
45.0% 45 fewer / 1000
(from45 more to 122 fewer)
VFD
1 R.andomised Npt Not serious Not serious Not serious None 503 497 - MD 2.5 days more PPPP CRITICAL
trials serious
From (1.12 more to 3.88 HIGH
more)
Renal Replacement Therapy "2
) ) ) Lo
1 R.andomlsed Npt Not serious Not serious Serious None 51/503 (10.1%) 70/4537 RR0.72 39 fewer / 1000 PPPO IMPORTANT
trials serious (14.1%) (0.51 to
1.01) (from 1 more to 69 fewer) | MODERATE!
15.0% 42 fewer / 1000
(from 2 more to 74 fewer)

CIl: Confidence interval; RR: Risk ratio; MD: Mean difference

1.

Wide 95%CI due to small number of patients




CQ10 Evidence-to-Decision table

Evidence-to-Decision table

CQ10 : How should fluid balance be maintained on a daily basis in adult patients with ARDS?

POPULATION : ADULT PATIENTS WITH ARDS

INTERVENTION : FLUID CONSERVATIVE STRATEGY

PROBLEM

BENEFITS & HARMS OF THE OPTIONS

CRITERIA

Is the problem
a priority?

What is the
overall
certainty of
the evidence
of effects?

Is there
important
uncertainty
about or
variability in
how much
people value
the main
outcomes?

How
substantial
are the
desirable
anticipated
effects?

How
substantial
are the
undesirable
anticipated
effects?

Does the
balance
between
desirable
effects and
undesirable
effects favour
the option or
the
comparison?

JUDGEMENTS

ONo
OProbably no
®Probably yes
OYes

OVaries
ODon’t know

OVery low
OLow

® Moderate
OHigh

ONo included
studies

Olmportant
uncertainty or
variability

® Possibly important
uncertainty or
variability

OPossibly no
important uncertainty
or variability

ONo important
uncertainty or
variability

ONo known
undesirable
outcomes

OTrivial
OSmall
OModerate
Olarge
®\aries
ODon’t know

Olarge

® Moderate
OSmall
OTrivial
OVaries
ODon’t know

OFavors the
comparison
OProbably favors
the comparison
ODoes not favor
either the
intervention or the
comparison
®Probably favors
the intervention

RESERCH EVIDENCE

In patients with ARDS, pulmonary edema is caused by vascular endothelial dysfunction or
increased vascular permeability’(3). A positive fluid balance in patients with ARDS increases
the mortality rate (4). Extravascular lung water content is associated with disease severity and
mortality rate (5).

However, there is no previous RCT that reported improvement in mortality rate by changing the
fluid management in patients with ARDS. It has not been established how fluid balance is
maintained in patients with ARDS despite the fact that optimally reducing fluid volume is well
known and remains a goal in daily clinical practice. Therefore, the priority of this issue is
considered to be high.

The relative importance or values of the main outcomes of interest:

Outcome Relative Certainty of the evidence
importance (GRADE)
= Note 1) @ @ @ @
Short term mortality CRITICAL MODERATE
DDODD
Note 2)
VFD CRITICAL HIGH
Note 3) @ @ @ @
Renal Replacement Therapy IMPORTANT MODERATE
Summary of findings:
Absolute effect Relative
Outcome Liberal Conservative Sonieje s effect (RR)
(95 %o C|) (95% C|)
252 /1000 28 fewer per 1000 (from
280/1000 (204 to 308) 28 more to 75fewer)
Short t%rm1 250 / 1000 225/ 1000 25 fewer per 1000 (from RR 0.90
mortality""® " (183 to 275) 25 more to 68 fewer) (0.73 to 1.10)
405 /1000 45 fewer per 1000 (from
45071000 35915 495) 45 more to 122 fewer)
VED Mot 2) Average 12.1 = Average 14.6 MD 2.5more B
days days (1.12 fewer to 3.38 more)
101 /1000 39 fewer per 1000 (from 1
141/1000 (72 t0 142) more to 69 fewer)
Renal
42 fewer per 1000 (from RR 0.72
$§gﬁg°ewo%”3§ 108 / 1000 27 more to 74 fewer) (0.51to 1.01)
Py 150 / 1000
(77 to 152)

Summary : There was no significant difference in short-term mortality or the need for renal
replacement therapy. VFD in patients treated with a conservative strategy was greater than
those treated with a liberal strategy (14.6 days vs. 12.1 days).

Renal failure free days also were not different between the two groups in FACTT 2006. In a
post hoc analysis of this trial, more patients developed AKI by first the 2 days with a
conservative strategy (11), however, after adjustment for fluid balance, the incidence of AKI
was greater in patients treated with a liberal strategy (12). Both hypovolemia and congestion
are important to maintain organ perfusion. Fluid restriction is not always associated with organ
failure.

ADDITIONAL
CONSIDERRATION




RESOURCEUSE

EQUITY

ACCEPTABILITY

FEASIBILITY

How large are
the resource
requirements
(costs)?

Does the cost
effectiveness
of the option
favour the
option or the
comparison?

What would
be the impact
on health
equity?

Is the option
acceptable

to key
stakeholders?

Is the option
feasible to
implement?

OFavors the
intervention
OVaries
ODon’t know

Olarge costs
OModerate costs
ONegligible costs
and savings

® Moderate savings
Olarge savings
OVaries

ODon’t know

OFavors the
comparison
OProbably favors
the comparison
ODoes not favor
either the
intervention or the
comparison
®Probably favors
the intervention
OFavors the
intervention
OVaries

ONo included
studies

OReduced

® Probably reduced
OProbably no
impact

OProbably
increased
Olncreased
OVaries

ODon’t know

ONo
OProbably no
®Probably yes
OYes

OVaries
ODon’t know

ONo
OProbably no
OProbably yes
®Yes

OVaries
ODon’t know

CQ10 Evidence-to-Decision table

PAOP or CVP was used to evaluate fluid status in FACTT 2006, but various methods were
used in other trials. If we evaluate fluid status in some way, we don’t need special resources.

The dose of furosemide increased to 600mg in patients treated with a conservative strategy
during the 7day intervention period.

The cost of furosemide 20mg is 60 JPY. If 600mg furosemide is used additionally, it costs 1800
JPY more. But, it is considered to be effective, because VFD increases 2.5 days.

We can perform fluid restriction in routine practice.

It might be acceptable, because fluid restriction is a common strategy.

We can perform fluid restriction in routine practice.




CQ10 Evidence-to-Decision table

Recommendation

CQ10 : How should fluid balance be maintained on a daily basis in adult patients with ARDS?

Balance of Undesirable consequences Undesirable The balance between desirable Desirable consequences Desirable consequences

conseguences clearly outweigh desirable consequences probably = and undesirable consequences probably outweigh clearly outweigh
q consequences in most outweigh desirable is closely balanced or uncertain | undesirable consequences undesirable consequences

settings consequences in most in most settings in most settings

settings
Judgement O O o O O

. Strong recommendation Conditional recommendation Conditional recommendation Conditional recommendation

Type of recommendation against the intervention against the intervention for either the intervention or for the intervention

the comparison
Judgement O O (] O

Recommendation We suggest fluid restriction in the management of adult ARDS patient.

(GRADE 2B, “week recommendation” / Quality of evidence “Moderate”)

Justification Question: How should fluid balance be maintained on a daily basis in adult patients with ARDS?
Patients or population:  Adult patients with ARDS
Intervention: Conservative strategy
Comparison: Liberal strategy
Outcomes: Short-term mortality™* " VFD"*?_ Renal Replacement Therapy "
Summary of Evidence: As a result of a systematic review, three RCTs comparing adult patients
with ARDS who underwent fluid restriction with patients who were not fluid restricted were found. A
study that examined the infused fluid volume in patients with shock in addition to patients with
ARDS was excluded. While FACTT 2006 included a large number of patients, the other two
studies included a small number. There was no significant difference in short-term mortality, but
VFD out of 28 days was significantly increased (+2.5 days) in patients who underwent fluid
restriction. There was no difference in the need for renal replacement therapy within 60 days.

Quality of evidence: There is no large-scale study that evaluates this CQ other than FACTT
2006, which is a large-scale multi-center study. As a result, two RCTs were included in the
meta-analysis for mortality and only FACTT 2006 was included in the meta-analysis for other
outcomes. Although FACTT 2006 was insufficiently blinded, it has a low risk for other biases and a
sufficient number of patients. Inconsistency in the mortality rate between the studies was low
(1*=0%), but Martin 2002 included only 37 patients while FACTT 2006 included 1000 patients.
Indirectness was classified as ‘not serious’ because the result of FACTT 2006 is well matched to
the PICO in this CQ. However, imprecision was classified as ‘serious’ because the confidence
interval overlaps with the clinical decision threshold. Based on the above discussion, the overall
quality of evidence was evaluated as ‘moderate’.

Judgement of benefit, harms and costs:

Fluid restriction didn't decrease mortality, but could shorten the duration of mechanical
ventilation without increasing the need for renal replacement therapy. Furosemide, which is used in
FACTT 20086, is one of common diuretic drugs and a low-cost drug. Based on these reasons, it is
considered that the benefits to be obtained are greater than the harms. If furosemide is used,
there is a risk of electrolyte abnormalities.

Recommendation: We suggest fluid restriction in the management of adult ARDS
patient. (GRADE 2B, “week recommendation” / Quality of evidence “Moderate”)

Additional considerations: We have no evidence about how to manage fluid balance,
including monitoring or evaluation of fluid status. In recently 2 RCTs, fluid management using
extravascular lung water (EVLW) was compared with pulmonary artery wedge pressure (PAWP)
or central venous pressure (CVP). EVLW decreased the duration of mechanical ventilation
compared with PAWP', but there were no survival benefits in both studies'® "'

Subgroup considerations | none

Implementation We included the study for ARDS patients with hemodynamic stability. If ARDS patient is
considerations demonstrating hemodynamic instability, we should consider fluid resuscitation. Furosemide was
used in 3 RCTs included our analysis, but we could not find the study about other diuretics.
In FACTT 2006, day 1 fluid balance was In 4200ml / Out 3000ml (using furosemide 150mg) in
conservative group, In 5000ml / Out 2500ml (using furosemide 75mg) in liberal group.
After day 2, the daily fluid balance in conservative group was less than liberal group (-400 to
-150ml /day vs. about +500ml). The patients in conservative group were administrated more
furosemide (130 to 160mg/day vs. 50 to 80mg/day)

3



CQ10 Evidence-to-Decision table

Monitoring and evaluation | In the sub-group analysis in FACTT 2006, there was no obvious difference between patients with

considerations a central venous catheter and those with a pulmonary artery catheter. Therefore, monitoring with a
pulmonary artery catheter is not always required. Although there are other indicators including
extravascular lung water content, cerebral natriuretic peptide level, and weight, there is no obvious
answer regarding which measurement is more useful and what target value is appropriate for each
measurement.
When using furosemide, electrolytes should be carefully monitored for abnormalities such as
hypokalemia.

Research priorities Further study is required to determine which measurement is useful and what target value is
appropriate for each measurement.
In addition, another study may be needed to examine the optimal diuretic medication and infusion
fluid.
The study that followed the patients in FACTT 2006 up to 12 months suggests that management
with fluid restriction might be a risk factor for cognitive dysfunction (10). Therefore, an additional
study to examine long-term outcomes is also necessary.

Note 1) Short-term mortality was defined as 30-day or 60-day.

Note 2) Out of 28 days, the number of days for which the patient is not dependent on the mechanical ventilator. If the patient dies within
28 days, the number should be zero.

Note 3) Need for renal replacement therapy within 60 days

Donnelly SC, MacGregor I, Zamani A, et al. Plasma elastase levels and the development of the adult
respiratory distress syndrome. Am J Respir Crit Care Med 151(5): 1428-33, 1995. PMID 7735596

Moraes TJ, Chow CW, Downey GP. Proteases and lung injury. Crit Care Med 31(4 Suppl): S189-94, 2003.
PMID 12682439

Iwata K, Doi A, Ohji G, et al. Effect of neutrophil elastase inhibitor (sivelestat sodium) in the treatment of
acute lung injury (ALIl) and acute respiratory distress syndrome (ARDS): a systematic review and
meta-analysis. Intern Med 49(22): 2423-32, 2010. PMID 21088343

Aikawa N, Kawasaki Y. Clinical utility of the neutrophil elastase inhibitor sivelestat for the treatment of acute
respiratory distress syndrome. Ther Clin Risk Manag 10: 621-9, 2014. PMID 25120368




CQ11 Flow Diagram

CQ11. Study flow diagram
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Short term mortality

CQ11 Forest plot

Sivelestat Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Endo 2006 2 13 5 13 5.7% 0.40[0.09, 1.70] -
Kadoi 2004 3 12 3 12 6.1% 1.00 [0.25, 4.00] T
Nakayama 2013 2 14 3 8 4.9% 0.38 [0.08, 1.82] -
Shirai 2006 0 19 0 16 Not estimable
Tamakuma 1998 25 113 30 108 32.3% 0.80 [0.50, 1.26] —
Zeiher 2004 87 241 74 246 51.0% 1.20 [0.93, 1.55] 1§
Total (95% CI) 412 403 100.0% 0.92 [0.64, 1.32] <
Total events 119 115
Heterogeneity: Tau? = 0.05; Chi2=5.79, df =4 (P = 0.22); 2= 31% 50_ y oi 1 ; 150 1 ool

Test for overall effect: Z=0.43 (P = 0.66)

Severe complication

Favours Sivelestat

Favours Control

Sivelestat Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Tamakuma 1998 21 113 34 109 46.8% 0.60 [0.37, 0.96] ——
Zeiher 2004 41 241 41 246 53.2% 1.02[0.69, 1.51] -
Total (95% CI) 354 355 100.0% 0.79 [0.47, 1.34] ‘
Total events 62 75
Heterogeneity: Tau? = 0.10; Chiz=2.91, df = 1 (P = 0.09); |12 = 66% ; = = =
Test for overall effect: Z=0.86 (P = 0.39) 0.01 01 1 10 100
Favours Sivelestat Favours Control
VFD
Sivelestat Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Shirai 2006 18.1 3.4 19 142 45 16 31.5% 3.90[1.22, 6.58] =
Tamakuma 1998 12.31 1057 113 9.96 10.3 108 31.0% 2.35[-0.40, 5.10] :
Zeiher 2004 1.4 103 241 119 101 246 37.6% -0.50 [-2.31, 1.31]
Total (95% CI) 373 370 100.0% 1.77 [-0.99, 4.52] r

TR 2 — . - - - .12 = 750 l l 1 l l
Heterogeneity: Tau? = 4.41; Chi*# =7.94, df =2 (P = 0.02); I? = 75% 100 50 0 50 100

Test for overall effect: Z=1.26 (P = 0.21)
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CQ11 Summary of findings table

Summary of findings:

Sivelestat compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Sivelestat
Comparison: placebo

Anticipated absolute effects* (95% Cl) Relative effect Ne of participants | Quality of the evidence
Outcomes Comments
Risk with placebo Risk with Sivelestat (95% Cl) (studies) (GRADE)
Short-term Study population
mortality

263 per 1000

285 per 1000 (183 to 377)

Low risk population

e - RR 0.92 815 OO0
per (0.64 to 1.32) (6 RCTs) VERY LOw 123
190 per 1000 (122 to 251)
High risk population
414 per 1000
450 per 1000 (288 to 594)
Study population
167 per 1000
211 per 1000 (99 to 283)
Low risk population
Severe adverse 16 1000 RR 0.79 709 SO0
effects per (0.47 to 1.34) (2 RCTs) VERY LOW 122
20 per 1000 (9 to 27)
High risk population
190 per 1000
240 per 1000 (113 to 322)
1.77 days more MD
VFD Mean 12.0days  (0.99 fewer o 4.52 - (3 ROTS) vé?ﬁocv)v% \

more)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Alot of high risk of bias in the blinding procedure
2. High heterogeneity of I = 31%, 66% and 75%.
3. Wide range of 95%CI due to a limited number of patients



CQ11 Evidence Profile

can
Question: Should neutrophil elastase inhibitors be used in the treatment of adult patients with ARDS?
Quality assessment Ne of patients Effect
Ne of Study Risk of I ist Indirect I . Other Sivelestat Placeb Relative Absolute Quality Importance
. . . nconsistenc ndireciness mprecision . . acebo
studies | design bias v B considerations | for ARDS (95% Cl) (95% ClI)
Short-term (<90d) mortality
115 per 403 (28.5%) 23 fewer per 1000
P o (from 91 more to 103 fewer)
Randomised .y o, , o 119 per 412 RR 0.92 15 fewer per 1000 POOO
6 ) Serious— Serious= Not serious Serious~ None 19.0% CRITICAL
trials (28.9%) (0.64 to 1.32) (from 61 more to 68 fewer) VERY LOW
45.0% 36 fewer per 1000
o (from 144 more to 162 fewer)
Severe adverse effects
75 per 355 (21.1%) 44 fewer per 1000
P o (from 72 more to 112 fewer)
Randomised 2 4 RR 0.7 4 f 1
2 an .omlse Serious” Serious? Not serious Serious? None 62 per 35 2.0% 0.79 ewer per 1000 000 CRITICAL
trials (17.5%) (0.47 to 1.34) (from 7 more to 11 fewer) VERY LOW
24.0% 50 fewer per 1000
e (from 82 more to 127 fewer)
VFD
3 Randomised Serious- Serious Not serious Serious? Non 373 370 MD 1.77 days more oo CRITICAL
trials erious one ) (from 0.99 fewer to 4.52 more) VERY LOW

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

1. There is a high risk of bias in the blinding procedure

2. High heterogeneity of I = 31%, 66% and 75%.

3. Wide range of 95%CI due to a limited number of patients




CQ11 Evidence-to-Decision Table

Evidence-to-Decision Table
CQ11 : Should neutrophil elastase inhibitors be used in the treatment of adult patients with ARDS?

PATIENTS:ADULT PATIENTS WITH ARDS
INTERVENTION: SIVELESTAT (NEUTROPHIL ELSTASE INHIBITOR)

CRITERIA JUDGEMENTS RESEARCH EVIDENCE CONSIDERAION

ONo The pathogenesis of acute respiratory distress syndrome (ARDS) is pulmonary edema caused by

OProbably no increased permeability associated with nonspecific alveolar inflammation. Neutrophil elastase is
s OProbably yes | thought to be one of the most important mediators related to the pathogenesis of ARDS (1, 2). A
Wi Is the ®Yes neutrophil elastase inhibitor, available for clinical use in Japan, has been intensively investigated
8 problema | -----emeememeeeee as a treatment option to improve the prognosis of patients with ARDS. Several meta-analyses
& priority? OVaries showed that a neutrophil elastase inhibitor did not improve mortality (3), while other studies
= ODon’t know suggested its potential benefits (4). This discrepancy indicates the importance of this issue. Since a

neutrophil elastase inhibitor is reimbursed by the national health insurance system and is widely
administered in Japan, the priority of this issue is high.

®\ery low The relative importance or values of the main outcomes of interest:
What is the OLow Relative Certainty of the evidence
overall OModerate Outcomes .
. ) importance (GRADE)
certainty of OHigh
the evidence | e .
Mortality (short term PooO
of effects? | ONo included Y (3he ) CRITICAL VeRY Low
studies
Significant adverse CICICIC)
Olmportant ovents CRITICAL VERY LOW
uncertainty or
variability (Note2 CICISIC)
®Possibly VFD IMPORTANT VERY LOW
important
Is there uncertainty or
important variability
uncertainty OPossibly no
about or - -
variability in importan Summary of findings:
how much uncertainty or i ) S
2 people value variability Outcome Rllzlég\g? Risk with intervention Absgg,‘l)}egrfect Releztg“é%/néll()(RR)
2 the main ONo important P (95% Cl) °
L rtainty or
w | outcomes? e Yy 23 fewer per 1000
w variability 22138(%% 2(?3:,??(; ;?g? (from 91 more to
| N (P — 103 fewer)
= ONo known
< =
P undesirable Short-term 190 per 175 per 1000 15 fewer per 1000 RR 0.92
o (<90d) i ' 1000 (122 to 251) (from 61 more to 68 | g 64151 32)
i outcomes mortality "¢ fewer) ) '
4
=) OTrivial 450 36 fewer per 1000
per 414 per 1000
S osmall 1000 (288 to 594) (fr°T6124fiVTe°rr)e to
< Mow . OModerate
w substantial Oleme 447 1000
= are the 9 211 per 167 per 1000 ewer per
m oo e——————— (from 72 more to
< desirable 1000 (99 to 283)
4 ici ®\aries 112 fewer)
o anticipated St
2 on’t know
ly| effects? Severe 20 per 16 per 1000 4 fewer per 1000 RR 0.79
adverse 1000 (9 to 27) (from 7 more to 11 (0.47 to 1.34)
effects fewer) : :
Olarge 240 per 190 per 1000 50 fewer per 1000
How OModerate 1000 (113 to 322) (from 82 more to
substantial OSmall 127 fewer)
are the L
undesirable Olirivial MD 1.77 more
anticipated | T VFD"Ne? Average Average (from 0.99 fewer to -
effects? ®\aries 12.0 days 13.8 days 4.52 more)
ODon’t know
Summary : Neutrophil elastase inhibitor had no effect on short-term (<90d) mortality, the incidence
Does the OFavors the of significant adverse events or the number of VFD. Certainty of the evidence TVERY LOW|
balance comparison
between OProbably

desirable and | favors the
undesirable comparison
effects favor ODoes not
the . favor either the
intervention | intervention or




RESOURCES REQUIRED

EQUITY

ACCEPTABILITY

FEASIBILITY

or the
comparison?

How large are
the resource
requirements
(costs)?

Does the cost
effectiveness
of the
intervention
favor the
intervention
or the
comparison?

What would
be the impact
on health
equity?

Is the option
acceptable to
key
stakeholders?

Is the
intervention
feasible
implement?

the comparison
OProbably
favors the
intervention
OFavors the
intervention
®Varies
ODon’t know

Olarge costs
® Moderate
costs
ONegligible
costs and
savings
OModerate
savings

Olarge savings

OVaries
ODon’t know

OFavors the
comparison

® Probably
favors the
comparison
ODoes not
favor either the
intervention or
the comparison
OProbably
favors the
intervention
OFavors the
intervention
OVaries

ONo included
studies

OReduced

® Probably
reduced
OProbably no
impact
OProbably
increased
Olncreased
OVaries
ODon’t know

ONo
OProbably no
OProbably yes
OYes

OVaries
®Don’'t know

ONo
OProbably no
®Probably yes
OYes

OVaries
ODon’t know

CQ11 Evidence-to-Decision Table

Since neutrophil elastase inhibitors are administered intravenously through peripheral venous
catheters, limited equipment is necessary. However, additional costs are required to buy this drug.

Neutrophil elastase inhibitor 6,216 — 13,551 JPY/day

The efficacy of this drug has not been confirmed, and additional expenses are necessary to buy
this drug.

Since no specialized medical facilities or equipment are necessary, the health equity may be
adjusted.

It is unclear whether it will be accepted by key stakeholders, because this drug is expensive.

The intervention is feasible to implement, because this drug can be administered intravenously and
does not require specialized medical facilities or equipment.




CQ11 Evidence-to-Decision Table

Recommendation

CQ11 : Should neutrophil elastase inhibitors be used in the treatment of adult patients with
ARDS?

Balance of Undesirable consequences Undesirable The balance between desirable Desirable Desirable
clearly outweigh desirable consequences probably and undesirable consequences probably consequences clearly
consequences consequences in most outweigh desirable consequences is closely outweigh undesirable outweigh undesirable
settings consequences in most balanced or uncertain consequences in most consequences in most

settings settings settings
Judgement O O o O O

Type of recommendation Strong recommendation Conditional recommendation Conditional recommendation Conditional recommendation

against the intervention against the intervention for either the intervention or for the intervention

the comparison
Judgement O o O O

Recommendation We do not suggest the use of neutrophil elastase inhibitors in adult

patients with ARDS. (GRADE 2D, Strength of recommendation “weak
recommendation” / Quality of evidence “very low”)

Justification Clinical question:  Should neutrophil elastase inhibitors be used in the treatment of adult
patients with ARDS?
Patient or population : Adult patients with ARDS
Intervention : Sivelestat (Neutrophil elstase inhibitor)
Comparison : Placebo
Outcomes: Mortality (short term)

Note 1 Note 2

, Significant adverse events, VFD

Summary of the evidence: A total of six randomized clinical trials (RCTs, 815 patients) were
selected in a systematic review. Meta-analysis demonstrated that neutrophil elastase inhibitors
did not improve the short-term (<90 days) mortality (RR 0.92, 95%CI 0.64-1.32), the rate of
severe adverse effects (RR 0.79, 95%CI 0.47-1.34) or number of ventilation-free days (VFD)
(Mean 1.58 days more, 95%CI 2.72 days fewer to 5.89 days more).

Quality of evidence: Many studies had a high risk of bias in blinding. Moderate to severe
inconsistency was observed for (short-term (<90 days) mortality, I° = 31%; and severe adverse
effects, 1> = 31%; VFD, I =86%). No indirectness was observed. Since the number of patients
was less than optimal for the information size resulting in a large 95%CI, the imprecision of this
meta-analysis was high. Publication bias could not be determined because of the small number
of reported studies.

Judgement of benefit and harm, resources and cost: Systematic review demonstrated that
neither efficacy nor significant adverse effects were found. The benefit was considered to be low
compared to the increase in cost.

Recommendations: We do not suggest the use of neutrophil elastase inhibitors in adult patients
with ARDS. (GRADE 2D, Strength of recommendation “weak recommendation” / Quality of
evidence “very low”)

Additional Considerations: Neutrophil elastase inhibitors are reimbursed by the national health
insurance system in Japan to treat patients with ARDS with the proviso that the use of neutrophil
elastase inhibitors is not recommended in patients with multiple organ failure (four or more
organs), burn injuries, or trauma. A nationwide survey conducted by the Japanese Respiratory
Society in 2010 showed that neutrophil elastase inhibitors are widely used in Japan for the
treatment of patients with ARDS.

Subgroup considerations None

Implementation considerations Because of a lot of drug incompatibilities, separated infusion lines are often necessary.

Monitoring and evaluation Cardiorespiratory monitoring and blood tests are necessary to identify the onset of adverse
considerations

effects.
Research possibilities Due to the limited number of high-quality RCTs, large-scale, high-quality clinical trials are

necessary to demonstrate the efficacy of neutrophil elastase inhibitors in adult patients with ARDS.

Note 1) Short-term (<90 days) mortality indicates death within 90 days, which was analyzed as the main outcome in each study.
Note 2) Ventilation-free days (VFD) indicates the number of days without a ventilator support during a 28-day period. If patients died
within 28 days, VFD was defined as zero.
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CQ12. Study flow diagram

CQ12 Flow Diagram
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Short term mortality

Steroid

Placebo

CQ12 Forest plot

Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Annane 2006 54 85 67 92 37.8% 0.87[0.71, 1.07] —
ARDS network 2006 26 89 26 91 18.6% 1.02 [0.65, 1.62] jﬂj
Bernard 1987 30 50 31 49  28.3% 0.95 [0.69, 1.29]
Meduri 1998 2 16 5 8 3.0% 0.20 [0.05, 0.81] ¢
Meduri 2007 15 63 12 28 12.4% 0.56 [0.30, 1.03] =
Total (95% ClI) 303 268 100.0% 0.83 [0.65, 1.07] <
Total events 127 141
Heterogeneity: Tau® = 0.03; Chi? = 7.10, df = 4 (P = 0.13); I* = 44% : : : : : :
Test for overall effect: Z = 1.44 (P = 0.15) 0.1 0.2 0.5 1 2 . 10
Favours Steroid Favours Placebo
Infection

‘ Sterofid - PIacepo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Annane 2006 12 85 12 92 10.6% 1.08 [0.51, 2.28] -
ARDS network 2006 20 89 30 91 25.0% 0.68[0.42, 1.11] —
Bernard 1987 8 50 5 49 5.4% 1.57 [0.55, 4.46]
Meduri 1998 12 16 6 8 24.5% 1.00 [0.61, 1.63] —
Meduri 2007 27 63 17 28 34.5% 0.71[0.47, 1.07] — &
Total (95% CI) 303 268 100.0% 0.83 [0.65, 1.06] <9
Total events 79 70
Heterogeneity: Tau® = 0.00; Chi? = 3.70, df = 4 (P = 0.45); I* = 0% 011 012 015 1 é é 1=O

Test for overall effect: Z = 1.48 (P = 0.14)

Favours Steroid

Favours Placebo

VFD
Steroid Placebo Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CIi IV, Random, 95% CI
ARDS network 2006 11.2 9.4 89 6.8 8.5 91 60.6% 4.40[1.78, 7.02] I
Meduri 1998 11 6.8 16 3.5 6.2 8 16.3% 7.50[2.06, 12.94] -
Meduri 2007 16.5 10.1 63 8.7 10.2 28 23.1% 7.80[3.27,12.33] -
Total (95% CI) 168 127 100.0% 5.69 [3.44, 7.94] ¢

H . 2 __ . 2 — _ .12 _ Qo : : : :
Heterogeneity: Tau® = 0.40; Chi- = 2.18,df = 2 (P = 0.34); I = 8% 100 0 0 0 100

Test for overall effect: Z = 4.95 (P < 0.00001)

Favours Placebo

Favours Steroid

164F2H20H =EH



CQ12 Summary of findings table

Summary of findings:

ARDS steroids compared to placebo for ARDS patients

Patient or population: ARDS patients
Setting:

Intervention: steroids

Comparison: placebo

Outcomes Anticipated absolute effects’ (95% Cl) Relative effect Ne of Quality of the Comments
(95% Cl) participants evidence
Risk with Risk with ARDS steroids (studies) (GRADE)
placebo
Short-term Study population RR 0.83 571 fasYarYasYas)
mortality (0.65 to 1.07) (5RCTs) HIGH
437 per 1000
526 per 1000 (342 t0 563)
Low
198 per 1000
238 per 1000 (155 to 255)
High
527 per 1000
635 per 1000 (#1310 679)
Infection Study population RR 0.83 571 fasYasYastas)
(0.65 to 1.06) (5RCTs) HIGH
217 per 1000
261 per 1000 (170 to 277)
Low
117 per 1000
141 per 1000 (92 to 149)
High
354 per 1000
426 per 1000 (277 t0 452)
5.67 days more MD - 295 COOD
VFD Mean 12.3 days (3.49 more to 7.68 more) (3RCTs) HIGH

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect




CQ12 Evidence profile

cQ12:
Question: Should steroids be used in adult patients with ARDS?
Quality assessment Ne of patients Effect
Ne of Study Risk of Inconsistency | Indirectness | Imprecision Other Steroid Placebo Relative Absolute Qualtty mortance
studies | design bias y P considerations (95% Cl) (95% Cl)
Mortality (short-term)
5 Randomized Not serious Not serious Not serious Not serious None 127/303 141/268 (52.6%) RR 0.83 89 fewer per 1000 ODDD CRITICAL
trials (41.9%) (0.65 to 1.07) (from 37 more to 1844 fewer) HIGH
23.8% 40 fewer per 1000
(from 17 more to 83 fewer)
63.5% 108 fewer per 1000
(from 44 more to 222 fewer)
Incidence of infection
5 Randomized Not serious Not serious Not serious Not serious None 79/303 70/268 (26.1%) RR 0.83 50 fewer per 1000 ODDD CRITICAL
trials (26.1%) (0.65 to 1.06) (from 38 more to 117 fewer) HIGH
14.1% 27 fewer per 1000
from 20 more to 62 fewer)
42.6% 52 fewer per 1000
(from 40 more to 123 fewer)
VFD
3 Randomized Not serious Not serious Not serious Not serious None 127 168 - MD 5.59 days more PPLPDD CRITICAL
trials (from 3.49 more to 7.68 more) HIGH

Cl: Confidence interval, RR: Risk ratio, MD: Mean difference




Evidence-to-Dicision table

CQ12 Evidence-to-Decision table

CQ12 : Should steroids be used in adult patients with ARDS?

POPULATION : ADULT PATIENTS WITH ARDS
INTERVENTION : ADMINISTRATION OF STEROIDS

CRITERIA

Is the problem
a priority?

PROBLEM

What is the
overall
certainty of
the evidence
of effects?

Is there
important
uncertainty
about or
variability in
how much
people value
the main
outcomes?

How
substantial
are the
desirable
anticipated
effects?

DESIRABLE AND UNDESIRABLE EFFECTS

How
substantial
are the
undesirable
anticipated
effects?

Does the
balance
between
desirable and
undesirable
effects favor
the
intervention or

CRITERIA

ONo
(OProbably no
(OProbably yes
@®Ves
OVaries
(ODon’t know

OVery low
OLow
(OModerate
@High

ONo included
studies

Olmportant
uncertainty or
variability
(OPossibly important
uncertainty or
variability
OPossibly no
important uncertainty
or variability

@ No important
uncertainty or
variability

ONo known
undesirable
outcomes

OTrivial
@Small
(OModerate
OlLarge
(OVaries
(ODon’t know

OlLarge
(OModerate
OSmall

@ Trivial
(OVaries
(ODon’t know

(OFavors the
comparison
(OProbably favors the
comparison

(ODoes not favor
either the intervention
or the comparison

@ Probably favors

CRITERIA

ARDS is defined as non-cardiogenic pulmonary edema, which may be
caused by increased permeability due to epithelial and endothelial cell

1, 2)

damage and neutrophil infiltration™ “. Steroids, as anti-inflammatory

therapy, may improve the pathologic changes associated with ARDS and
a number of studies have assessed the risks and benefits of their use .
However, steroid therapy also has the potential to be detrimental to
patients, and there is concern regarding an increased risk of infection.
Therefore, this issue is a high priority in the management of adult patients

with ARDS.

The relative importance or values of the main outcomes of interest:

Relative Certainty of the evidence
Outcome .
importance (GRADE)
Short te(;g]e Tortallty CRITICAL OODD
HIGH
The incidence of CRITICAL PO0D
infection HIGH
VFD (e ?) CRITICAL OO
HIGH
Summary of findings:
Relative
. Absolute effect effect
Outcome Placebo Steroid (95% Cl) (RR)
(95% ClI)
437/ 89 fewer/1000
526/ 1000 (from 37 more to 184
1000 (342 to fewer)
563)
. 198/ 40 fewer/1000
Mortality | 534 1000 | (from 17 more to 83 | Rk 0-83
(short-term (0.65 to
) 1000 (155 to fewer) 1.07)
255) ’
527/ 108 fewer/1000
635/ 1000 (from 44 more to 222
1000 (413 to fewer)
679)
2171 44 fewer/1000
261/ 1000 (from 16 more To
1000 (170 to 91 fewer)
277)
117/ 24 fewer/1000
_ The 141/ 1000 (from 8 more to 49 | <R 083
incidence (0.65 to
of infection 1000 (92t fewer) 1.06)
149) ’
354/ 72 fewer/1000
426/ 1000 (from 26 more to 149
1000 (277 to fewer)
452)

ADDITIONAL
CONSIDERATIONS




the
comparison?

How large are
the resource
requirements
(costs)?

Does the
cost-effective
ness of the
intervention
favor the
intervention or
the
comparison?

RESOURCES REQUIRED

What would
be the impact
on health
equity?

EQUITY

Is the
intervention
acceptable to
key
stakeholders?

ACCEPTABILIT
AV4

Is the
intervention
feasible
implement?

FEASIBILITY

the intervention
(OFavors the
intervention
(OVaries
(ODon’t know

(OlLarge costs
(OModerate costs
ONegligible costs
and savings

@ Moderate savings
(OlLarge savings
OVaries

(ODon’t know

(OFavors the
comparison
(OProbably favors the
comparison

(ODoes not favor
either the intervention
or the comparison

@ Probably favors
the intervention
(OFavors the
intervention

OVaries

(ONo included
studies

(OReduced
(OProbably reduced
(OProbably no impact
(OProbably increased
@ Increased
OVaries

(ODon’t know

ONo
(OProbably no
@ Probably yes
OYes

OVaries
(ODon’t know

ONo
(OProbably no
(OProbably yes
@®VYes
OVaries
(ODon’t know

CQ12 Evidence-to-Decision table

Average | Average MD 5.67 more
VFD 6.7 days | 12.3 days (from 3.49 more to -
7.68 more)

Summary: Steroid administration did not significantly decrease the
mortality in comparison with placebo. However, it significantly increased
number of ventilator free days (VFD). In addition, steroid therapy did not
significantly increase the incidence of infection.

Randomized controlled trials to assess the number of VFD were evaluated
the effect of methylprednisolone 1-2mg/kg/day. An RCT conducted by
therapy
120mg/kg/day) had a trend to increase the incidence of infection (odds
ratio=1.57).

Bernard et al showed that steroid (methylprednisolone

Steroid therapy is not expensive. If one assumes four weeks of treatment,
the cost is expected to be 12,000 -30,000 JPY. Steroids should be
available in a majority of hospitals.

Steroid therapy is not expensive. If one considers the effect on VFD, the
cost is less than the benefit.

Special medical facilities or equipment are not required for this treatment.

special medical facilities or equipment are not required for this procedure..

Note 1) short term mortality defined as within 90days and treated as main outcome in each study.

Note 2) VFD means the number of days free from mechanical ventilation in the initial 28 days. If the patient expired within 28 days, VFD

was counted as zero.




CQ12 Evidence-to-Decision table

Recommendation
CQ12 : Should steroids be used in adult patients with ARDS?

Balance of
consequences

Judgement

Type of
recommendation

Judgement

Recommendation

Justification

Undesirable consequences Undesirable consequences The balance between Desirable Desirable
clearly outweigh desirable probably outweigh desirable desirable and undesirable consequences probably consequences clearly
consequences in most consequences in most consequences is closely outweigh undesirable outweigh undesirable
settings settings balanced or uncertain consequences in most consequences in most
settings settings
O O @) { O
Strong recommendation against the Conditional recommendation Conditional recommendation for Conditional recommendation for the
intervention against the intervention either the intervention or the intervention
comparison
O O [ ) O

We suggest the administration of steroids (equivalent to methylprednisolone
1-2mg/kg/ day) to adult patients with ARDS. (GRADE 2A , strength of
recommendation “ weak recommendation” / Quality of evidence “high”)

Question: Should steroids be used in adult patients with ARDS?
Patients: Adult patients with ARDS
Interventions: administration of steroids

Comparison: Placebo

Outcomes: Short-term mortality™®"

) the incidence of infection, the number of ventilator free days (VFD)"¢?

Summary of the evidence: There are a number of randomized controlled trials of steroid therapy in patients

with ARDS, including the effect of low to middle dose steroids as such methylprednisolone 1-2mg/kg/day or
hydrocortisone 200mg/day, and high doses such as methylprednisolone 120mg/kg/day. Steroid administration did
not significantly decrease the mortality compared to placebo. However, it significantly increased the number of
ventilator free days (VFD). In addition, steroid therapy did not significantly increase the incidence of infection. All
randomized controlled trials to assess the VFD evaluated the effect of methylprednisolone 1-2mg/kg/day. In an
RCT conducted by Bernard et al, it was shown that steroid therapy (methylprednisolone 120mg/kg/day) had a
trend to increase the incidence of infection (odds ratio=1.57)

Quality of the evidence: We collected RCTs to propose a recommendation on this issue. For each outcome

including mortality, the risk of infection and VFD, there was a low risk of bias regarding non-consistency,
non-immediateness, and non-precision. There are few studies, and the publication bias is unclear. Therefore, the
overall quality of evidence across outcomes is considered to be "high”.

Judgement of benefit and harm, resources and cost: Steroid therapy is feasible in almost all facilities in

Japan. Unfortunately, it is not evaluated in each study, but it is possible to delay the diagnosis of infections by
administering steroids. In addition, a risk of side effects (hyperglycemia, infection, etc.) is associated with this
treatment. There is also concern regarding ICU-related muscle weakness due to steroid use. Steroid therapy is
feasible in almost all facilities in Japan. There is no significant reduction of mortality with steroid therapy. Steroid
therapy did not have a tendency to increase the risk of infection, and is expected to increase the number of VFD.
Unfortunately, it is not evaluated in each study, but it is possible to delay the diagnosis of infections by using
steroid. In addition, a risk of side effects (hyperglycemia, infection, etc.) is associated with this treatment. There is
also concern regarding ICU-related muscle weakness due to steroid use.

In the first panel meeting, both mortality and the incidence of infection were reported. The committee proposed
“We suggest not to use steroids in adult patients with ARDS”. Since not all participants agreed with this
recommendation, a vote was conducted; one person supported the suggestion to use steroids, and eleven
supported the suggestion not to use steroids. One person who supported not using steroids, had a specific
concern regarding a lack of effect on the number of VFD. Therefore, the results regarding VFD as the outcome
was reported again. After reporting the additional results about VFD, it was proposed that “We suggest the use
of steroids in adult patients with ARDS”. A second vote was conducted. Ten people supported the suggestion
to support using steroids, and two supported the suggestion not to use steroids. The opinions raised included
“importance of VFD should not be high as mortality” and “the side effect of steroids which is not evaluate in SR
was not negligible.”

The authors of RCTs which reported the benefit of steroids in adults with ARDS, reported that the delayed use of
steroids, such as 14 days after the onset of ARDS, would be associated with increased mortality, thus, it was
suggested to use steroids during the early stage of ARDS?.

In a domestic survey conducted by a Japanese respiratory society in 2010, it was reported that many Japanese
doctors formerly gave 500-1,000 mg/day of methylprednisolone to patients with ARDS. However, there is no RCT
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CQ12 Evidence-to-Decision table
which examines the risk or benefit of this therapy, and thus it could not be assessed. Accordingly, future studies

are required to assess the impact of the dose or timing of steroid therapy in this cohort.

Result of two votes by the panel
Since there was no unanimous consensus, votes were conducted.

Strength of recommendation Strong Weak Weak Strong
Recommendation Recommend Suggest Suggest not Recommend not
to use steroid to use steroid to use steroid to use steroid
First vot
‘ ‘ irs vo.e 0 ’ 11 0
Without information of VFD
First vote
I . 0 10 2 0
With information of VFD

In the second vote after reporting information regarding VFD, 10 people (83%) supported the recommendation to
“suggest the use of steroids”. The panel finally concluded to recommend it. However, the panel also showed
concerns such as “importance of VFD should not be high as mortality” and “the side effect of steroid which is not
evaluate in SR was not negligible.”.

Recommendations; We suggest the administration of steroids (equivalent to methylprednisolone 1-2mg/kg/

day) to adult patients with ARDS. (GRADE 2A, strength of recommendation “ weak recommendation” / Quality of

evidence “high”)

Additional considerations: None

None

It is possible to delay the diagnosis of infections by administering steroids. In addition, a risk of side effects
(hyperglycemia, infection, etc.) is associated with this treatment. There is also concern regarding ICU-related
muscle weakness due to steroid use.

Standard monitoring is sufficient. Careful evaluation for the development of secondary infections is required.

It is possible that the effects of steroid therapy in adult patients with ARDS may be different according to the timing
of initiating therapy, dose, duration of treatment and the manner of tapering the dose. Thus, future RCTs are
necessary in consideration of these points as well.

Note 1) short term mortality defined as within 90days and treated as main outcome in each study.

Note 2) VFD means the number of days free from mechanical ventilation in the initial 28 days. If the patient expired within 28 days, VFD

was counted as zero.

1. Kollef MH, Schuster DP. The acute respiratory distress syndrome. The New England journal of medicine 332(1): 27-37, 1995. PMID

7646623

2. Force ADT, Ranieri VM, Rubenfeld GD, et al. Acute respiratory distress syndrome: the Berlin Definition. Jama 307(23): 2526-33,
2012. PMID 22797452

3. Thompson BT. Glucocorticoids and acute lung injury. Critical care medicine 31(4 Suppl): S253-7, 2003. PMID 12682449

4. Meduri GU, Marik PE, Chrousos GP, et al. Steroid treatment in ARDS: a critical appraisal of the ARDS network trial and the recent
literature. Intensive care medicine 34(1): 61-9, 2008. PMID 18000649




CQ13 Flow Diagram

CQ13. Study flow diagram
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Risk of bias table, Severe adverse effects
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CQ13_10
Risk of bias table, mortality
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Risk of bias table, mortality
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Dellinger 1998
Gerlach 2003
Mehta 2001
Michael 1998
Park 2003
Taylor 2004

Troncy 1998

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Selective reporting (reporting bias)

CQ13_01 Risk of bias summary, Risk of bias graph

Short term mortality
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Allocation concealment (selection bias) ; !
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Dellinger 1998

Taylor 2004

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Selective reporting (reporting bias)

CQ13_01 Risk of bias summary, Risk of bias graph

Severe complication
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Short term mortality

CQ13 01 Forest plot

iNO Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Dellinger 1998 24 120 6 57 9.1% 1.90 [0.82, 4.39] 7
Gerlach 2003 3 20 4 20 3.4% 0.75[0.19, 2.93]
Mehta 2001 4 8 3 6 5.7% 1.00 [0.35, 2.88]
Michael 1998 11 18 9 18 18.3% 1.22 [0.68, 2.21] ™
Park 2003 4 11 2 6 3.4% 1.09 [0.28, 4.32] -
Taylor 2004 44 192 39 193 43.8% 1.13[0.77, 1.66] _—L
Troncy 1998 9 15 8 15 16.2% 1.13 [0.60, 2.11]
Total (95% CI) 384 315 100.0% 1.18 [0.91, 1.52] ‘
Total events 99 71

Heterogeneity: Tau? = 0.00; Chi2=1.87,df =6 (P = 0.93); I?= 0% '

0.1 1 10 100

0.01
Test for overall effect: Z=1.26 (P =0.21) Eavours iNO Favours Placebo
Severe complication
iINO Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Dellinger 1998 7 120 1 57 18.7% 3.33[0.42, 26.39] -
Taylor 2004 10 192 6 193 81.3% 1.68 [0.62, 4.52] .
Total (95% ClI) 312 250 100.0% 1.90 [0.78, 4.66] -
Total events 17 7

PR 2 — . 2 — — — .12 = OO : : : :
Heterogeneity: Tau? = 0.00; Chi? = 0.35, df =1 (P = 0.55); I? = 0% 0.01 01 1 10 100

Test for overall effect: Z=1.41 (P = 0.16)

Favours iNO Favours Placebo
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CQ13_02 Risk of bias summary, Risk of bias graph

Short term mortality
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CQ13_02 Risk of bias summary, Risk of bias graph

Severe complication
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Matthay 2011

‘ Blinding of participants and personnel (performance bias)

‘ Blinding of outcome assessment (detection bias)

. Random sequence generation (selection bias)
‘ Allocation concealment (selection bias)

. Selective reporting (reporting bias)

‘ Other bias
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CQ13 2 Forest plot

Short term mortality

B2-agonist Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Matthay 2011 37 152 24 130 100.0% 1.32[0.83, 2.08]
Total (95% Cl) 152 130 100.0% 1.32 [0.83, 2.08]
Total events 37 24
Heterogeneity: Not applicable ; ‘ ! ‘ ‘
.01 0.1
Test for overall effect: Z=1.19 (P = 0.24) 0 Favours inhaled L 10 100
B2-agonist Favours Placebo
Severe complication
B2-agonist Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Matthay 2011 12 152 4 130 100.0% 257 [0.85, 7.76] [ ]
Total (95% CI) 152 130 100.0% 2.57 [0.85, 7.76] <+l
Total events 12 4
Heterogeneity: Not applicable '0'01 of1 1 1'0 100'

Test for overall effect: Z =1.67 (P = 0.10) E inhaled
avours inhale

B2-agonist Favours Placebo

165F2H20H +EH



CQ13_03 Risk of bias summary, Risk of bias graph

Short term mortality
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CQ13_03 Risk of bias summary, Risk of bias graph

Severe complication
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Short term mortality

CQ13_03 Forest plot

B2-agonist Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Gao 2012 55 161 38 163 551% 1.47 [1.03, 2.08] LB
Perkins 2006 11 19 14 21 0.87 [0.53, 1.42] ——
Total (95% Cl) 180 184 100.0% 1.16 [0.68, 1.96] <
Total events 66 52
Heterogeneity: Tau? = 0.10; Chiz = 3.11, df = 1 (P = 0.08); I = 68% = = = =
Test for overall effect: Z = 0.55 (P = 0.58) 0.01 01 1 10 100
Favours Intravenous Favours Placebo

Severe complication

B2-agonist

B2-agonist Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Gao 2012 23 162 2 163 51.5% 11.57 [2.77, 48.28] i
Perkins 2006 5 19 2 21 2.76 [0.61, 12.61] i
Total (95% Cl) 181 184 100.0% 5.78 [1.34, 24.92] el
Total events 28 4

itv: 2 = : 2= = = 12 = 0 : : : :
Heterogeneity: Tau? = 0.55; Chi? = 1.97,df =1 (P = 0.16); I? = 49% 0.01 01 1 10 100

Test for overall effect: Z=2.35 (P = 0.02)

Favours Intravenous

B2-agonist Favours Placebo
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CQ13_04 Risk of bias summary, Risk of bias graph

Short term mortality
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Paine 2012 )
Presneill 2002 | 1?2 | ' ? 0| &

. ‘ Blinding of participants and personnel (performance bias)
‘ ‘ Blinding of outcome assessment (detection bias)

. ‘ Incomplete outcome data (attrition bias)
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Paine 2012

Incomplete outcome data (attrition bias)

‘ Random sequence generation (selection bias)

. Allocation concealment (selection bias)

’ Blinding of participants and personnel (performance bias)

’ Blinding of outcome assessment (detection bias)

. Selective reporting (reporting bias)

‘ Other bias

CQ13_04 Risk of bias summary, Risk of bias graph

Severe complication
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CQ13 04 Forest plot

Short term mortality

GM-CSF Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Paine 2012 11 64 15 66 85.9% 0.76 [0.38, 1.52]
Presneill 2002 2 10 2 8 14.1% 0.80[0.14, 4.49] =
Total (95% CI) 74 74 100.0% 0.76 [0.40, 1.46] .
Total events 13 17
Heterogeneity: Tau? = 0.00; Chi2 = 0.00, df = 1 (P = 0.95); 12 = 0% = = = =
Test for overall effect: Z = 0.82 (P = 0.41) 0.01 01 1 10 100
Favours GMCSF Favours Placebo
Severe complication
GM-CSF Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Paine 2012 11 64 13 66 100.0% 0.87 [0.42, 1.80]
Total (95% Cl) 64 66 100.0% 0.87 [0.42, 1.80]
Total events 11 13
Heterogeneity: Not applicable : : ! : :
Test for overall effect: Z=0.37 (P = 0.71) 0.01 0.1 1 10 100
Favours GMCSF Favours Placebo
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Abraham 1996
Abraham 1999
Bone 1989
Holcroft 1986
Rossignon 1990
Slotman 1992

Vincent 2001

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Selective reporting (reporting bias)

CQ13_05 Risk of bias summary, Risk of bias graph

Short term mortality
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CQ13_05 Risk of bias summary, Risk of bias graph

Severe complication
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Allocation concealment (selection bias) !
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CQ13_05 Forest plot

Short term mortality

PGE1 Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Abraham 1996 1 17 2 8 0.6% 0.24 [0.02, 2.23] "
Abraham 1999 55 178 48 172 26.9% 1.11[0.80, 1.53] -
Bone 1989 30 50 24 50 21.6% 1.25[0.87, 1.80] ™
Holcroft 1986 9 20 13 20 9.0% 0.69[0.39, 1.24] -
Rossignon 1990 4 11 7 12 3.7% 0.62 [0.25, 1.56] I
Slotman 1992 42 72 37 74 31.1% 1.17 [0.86, 1.57] L
Vincent 2001 21 70 9 32 7.1% 1.07 [0.55, 2.06] -
Total (95% CI) 418 368 100.0% 1.07 [0.90, 1.28] ¢
Total events 162 140

itv: 2 = . 2= = = - |12 = /O I : J
Heterogeneity: Tau? = 0.00; Chi* =6.29, df =6 (P = 0.39); 1> = 5% 0.01 0.1 1 10 100

Test for overall effect: Z=0.76 (P = 0.45)
Favours PGE1 Favours Placebo

Severe complication

PGE1 Placebo Risk Ratio Risk Ratio

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

Abraham 1996 7 17 3 8 21.3% 1.10[0.38, 3.17] 3

Abraham 1999 93 178 29 172 48.3% 3.10 [2.16, 4.44] i

Bone 1989 10 50 7 50 26.4% 1.43 [0.59, 3.45] B

Rossignon 1990 2 11 0 12 4.1% 5.42[0.29, 101.77] >

Total (95% CI) 256 242 100.0% 2.07 [1.12, 3.83] . =

Total events 112 39

Heterogeneity: Tau? = 0.17; Chi2 = 5.48, df = 3 (P = 0.14); 12 = 45% ; = = =

Test for overall effect: Z=2.33 (P = 0.02) 0.01 01 1 10 100
Favours PGE1 Favours Placebo
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CQ13_06 Risk of bias summary, Risk of bias graph

Short term mortality
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McAuley 2014

)

Truwit 2014

‘ ‘ Blinding of participants and personnel (performance bias)

’ ‘ Blinding of outcome assessment (detection bias)

‘ . Selective reporting (reporting bias)

. ‘ Other bias

‘ ‘ Random sequence generation (selection bias)
‘ ‘ Incomplete outcome data (attrition bias)
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Craig 2011

McAuley 2014

CQ13_06 Risk of bias summary, Risk of bias graph
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‘ ‘ Other bias
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Short term mortality

CQ13 06 Forest plot

Statin Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
McAuley 2014 57 259 75 280 46.1% 0.82[0.61, 1.11] ‘!L
Truwit 2014 108 379 91 366 53.9% 1.15[0.90, 1.46]
Total (95% CI) 638 646 100.0% 0.98 [0.71, 1.36] ‘
Total events 165 166
itv: 2 = . 2 = = = - 12 = ) : : } |
Sscopu i b N
' ' ' Favours Statin Favours Placebo
Severe complication
Statin Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Craig 2011 6 30 7 30 35.6% 0.86 [0.33, 2.25] -
McAuley 2014 26 259 16 280 64.4% 1.76 [0.96, 3.20] ——
Total (95% CI) 289 310 100.0% 1.36 [0.69, 2.67] ’
Total events 32 23
itv: 2 = : 2 = = = 12 = o : : : :
Heterogeneity: Tau? = 0.09; Chi2=1.54,df =1 (P =0.21); I?= 35% 0.01 01 1 10 100

Test for overall effect: Z=0.89 (P = 0.37)

Favours Statin Favours Placebo
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CQ13_07 Risk of bias summary, Risk of bias graph

Short term mortality
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CQ13_07 Risk of bias summary, Risk of bias graph
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Short term mortality

CQ13 07 Forest plot

Surfactant Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Anzueto 1996 146 364 144 361 36.3% 1.01[0.84, 1.20] »
Gregory 1997 10 43 7 16 1.9% 0.53[0.24, 1.16] B
Kesecioglu 2009 60 208 51 210 11.2% 1.19 [0.86, 1.64] ™
Markart 2007 10 14 13 17 6.4% 0.93[0.61, 1.43] e
Spragg 2003 3 15 5 13 0.8% 0.52[0.15,1.77]
Spragg 2004 64 224 68 224 14.0% 0.94 [0.71, 1.25] I
Spragg 2011 95 419 101 424 19.1% 0.95[0.74, 1.22]
Weg 1994 6 17 8 17 1.7% 0.75[0.33, 1.70] - 1
Willson 2015 42 151 41 157 8.5% 1.07 [0.74, 1.54] o
Total (95% CI) 1455 1439 100.0% 0.98 [0.88, 1.09] ¢
Total events 436 438
Heterogeneity: Tau? = 0.00; Chi? = 5.67, df = 8 (P = 0.68); I2 = 0% = = = =
Test for overall effect: Z=0.32 (P = 0.75) 0.01 01 1 10 100
Favours Surfactant Favours Placebo
Severe complication
Surfactant Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Anzueto 1996 5 364 3 361 5.9% 1.65 [0.40, 6.87] -
Gregory 1997 7 43 0 16 1.7% 5.80[0.35, 96.02]
Kesecioglu 2009 157 208 116 210 40.0% 1.37 [1.18, 1.58] L
Spragg 2004 10 224 4 224 8.5% 2.50[0.80, 7.85] -
Spragg 2011 139 419 146 424 38.3% 0.96 [0.80, 1.16] L
Willson 2015 15 151 2 157 5.6% 7.80[1.81, 33.52] -
Total (95% Cl) 1409 1392 100.0% 1.44 [0.99, 2.09] <
Total events 333 271
PR 2 — . 2 _ — — C12 = 0 } } I I
Heterogeneity: Tau? = 0.08; Chi#=17.43, df =5 (P = 0.004); I =71% 0.01 01 1 10 100

Test for overall effect: Z=1.91 (P = 0.06)

Favours Surfactant Favours Placebo

165F2H20H +EH



CQ13_08 Risk of bias summary, Risk of bias graph

Short term mortality
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CQ13_08 Risk of bias summary, Risk of bias graph
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Short term mortality

CQ13 08 Forest plot

APC Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cornet 2014 2 33 7 38 40.9% 0.33[0.07, 1.48] i
Liu 2008 5 37 5 38 59.1% 1.03[0.32, 3.26] L]
Total (95% CI) 70 76 100.0% 0.64 [0.21, 1.95] -~
Total events 7 12
Heterogeneity: Tau? = 0.19; Chiz = 1.41, df = 1 (P = 0.24); I = 29% 1 1’0 1 00=
Test for overall effect: Z=0.78 (P = 0.44)
Favours APC Favours Placebo
Severe complication
APC Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cornet 2014 2 33 6 38 14.5% 0.38 [0.08, 1.77] =
Liu 2008 12 37 14 38 85.5% 0.88 [0.47, 1.64] ——
Total (95% CI) 70 76 100.0% 0.78 [0.43, 1.40] .
Total events 14 20
Heterogeneity: Tau? = 0.00; Chi?=1.01,df=1 (P =0.32); I?=1% 1 1=0 100’
Test for overall effect: Z=0.83 (P = 0.41)
Favours APC Favours Placebo
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CQ13_09 Risk of bias summary, Risk of bias graph

Short term mortality
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CQ13_09 Forest plot

Short term mortality

NAC Placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bernard 1997 5 14 6 15 13.2% 0.89[0.35, 2.28] - "
Jepsen 1992 17 32 17 34 52.8% 1.06 [0.67, 1.70] ——
Ortolani 2000 5 12 7 12 17.1% 0.71[0.31, 1.63] L
Suter 1994 7 32 10 29 17.0% 0.63[0.28, 1.45] L
Total (95% CI) 90 90 100.0% 0.89 [0.63, 1.25] <&
Total events 34 40

TR 2 — - Chi2 = - - c 12 = OO I I I I
Heterogeneity: Tau? = 0.00; Chi? = 1.50, df = 3 (P = 0.68); I? = 0% 0.01 01 1 10 100

Test for overall effect: Z=0.68 (P = 0.50)
Favours NAC Favours Placebo

165F2H20H +EH



ARDS net 2000
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CQ13_10 Risk of bias summary, Risk of bias graph
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ARDS net 2000
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CQ13_10 Forest plot

Short term mortality

Ketoconazole Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ARDS net 2000 41 117 40 117 100.0% 1.02 [0.72, 1.46]
Total (95% CI) 117 117 100.0% 1.02 [0.72, 1.46]
Total events 41 40
Heterogeneity: Not applicable ; : ! : :
0.01 0.1 1 10 100
Test for overall effect: 2= 0.14 (P = 0.89) Favours Ketoconazole Favours Placebo
Severe complication
Ketoconazole Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
ARDS net 2000 25 117 20 117 100.0% 1.25[0.74, 2.12]
Total (95% CI) 117 117 100.0% 1.25[0.74, 2.12]
Total events 25 20
Heterogeneity: Not applicable ; : ! : :
Test for overall effect: Z=0.83 (P = 0.41) 0.01 0.1 1 10 100
Favours Ketoconazole Favours Placebo

165F2H20H +EH



CQ13_11 Risk of bias summary, Risk of bias graph
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CQ13_11 Forest plot

Short term mortality

Lisofylline Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Wiedemann 2002 37 116 29 119 100.0% 1.31[0.87, 1.98]
Total (95% CI) 116 119 100.0% 1.31 [0.87, 1.98]
Total events 37 29
Heterogeneity: Not applicable '0.01 of1 1' 1'0 100'

Test for overall effect: Z=1.28 (P = 0.20) Favours Lisofyline Favours Placebo

165F2H20H +EH



CQ13 Summary of findings table

CQ13-01 Summary of findings:

Inhaled nitric oxide compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Inhaled nitric oxide (NO)
Comparison: placebo

Anticipated absolute effects’ (95% Cl) Ne of
Relative effect participants Quality of the evidence
Risk with placebo  Risk with Inhaled (95% Cl) (studies) (GRADE)
NO
Short-term (<90d) Study population
mortality
266 per 1000
225 per 1000 (205 to 343)
Low
RR 1.18 699 SDO0O
224 per 1000 (0.91t01.52) (7 RCTs) LOW 12
190 per 1000 (173 10 289)
High
531 per 1000
450 per 1000 (410 to 684)
Severe adverse Study population
effects
53 per 1000
28 per 1000 (22 10 130)
Low
RR 1.90 562 SDDO
38 per 1000 (0.78 to 4.66) (2RCTs) MODERATE 2
20 per 1000 (16 10 93)
High
456 per 1000
240 per 1000 (187 to 1000)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that
it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Alotof high risk of bias in the blinding procedure
2. Wide range of 95%Cl due to a limited number of patients



CQ13 Summary of findings table

CQ13-02 Summary of findings:

Inhaled beta2 stimulant compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Inhaled beta2 stimulant
Comparison: placebo

Anticipated absolute effects* (95% Cl)

Relative effect | Ne of participants Quality of the evidence Comments
Risk with placebo K th‘lrlr:l:I:I:td L (95%CI) (studies) (GRADE)
Study population
185 per 1000 el
L
Short-term (<90d) o RR1.32 - BBBO
morally 251 per 1000 (0.83t02.08) (1RCT) MODERATE 1
190 per 1000 (158 o0 395)
High
450 per 1000 sl
Study population
31 per 1000 7(%’?0’ ;gg)“
Low
Severe adverse RR 257 8 BOBO
effects .
20 per 1000 5(11 7P?OT 112;0 (0.851t0 7.76) (1RCT) MODERATE 1
High
617 per 1000
240 per 1000 (204 10 1000)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that
it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Wide range of 95%Cl due to a limited number of patients



CQ13 Summary of findings table

CQ13-03 Summary of findings:

Intravenous beta2 stimulant compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Intravenous beta2 stimulant
Comparison: placebo

Anticipated absolute effects* (95% Cl)

. Ne of participants 5 .
Risk with Risk with Rel(agté\;z g;ect (studies) Quallty(oethR;E\)ndence Comments
lacebo Intravenous beta2
P stimulant
Study population
283 per 1000 3522"?0’ ;gg)o
L
Short-terml (<90d) oY RR1.16 %64 BDOO
mortality '
190 per 1000 Z(ﬁg s;)teor ; ;13)0 (0.68 to 1.96) (2RCTs) LOW 12
High
450 per 1000 %@é’fo’ ;gg)o
Study population
22 per 1000 1f269”t§’514°2‘;°
Severe adverse e RR 5.78 365 DODO
effects 116 per 1000 (1.34 t0 24.92) (2RCTs) MODERATE 2
20 per 1000 (27 to 498)
High
1000 per 1000
240 per 1000 (322 to 1000)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. High value of I2
2. Wide range of 95%Cl due to a limited number of patients
3. The number of patients was less than optimal for the information size.



CQ13 Summary of findings table

CQ13-04 Summary of findings:

Granulocyte-macrophage colony-stimulating factor (GM-CSF) compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Granulocyte-macrophage colony-stimulating factor (GM-CSF)
Comparison: placebo

Anticipated absolute effects* (95% Cl)

Relative effect Ne of Quality of the
T T participants evidence Comments
Risk with Risk with Granulocyte-macrophage (95% Cl) (studies) (GRADE)
placebo colony-stimulating factor (GM-CSF) LRI
Study population
230 per 1000 1(752‘12’32‘;‘;0
L
Short-terml (<90d) o RR 0.76 148 SRBO
mortality ’
190 per 1000 1‘(‘;6Pt§r21707(;0 (0.40 to 1.46) (2RCTs) MODERATE 1
High
342 per 1000
450 per 1000 (180 to 657)
Study population
197 per 1000 1(7;3‘12’313%‘;0
S Low
evere adverse RR 0.87 130 DODO
effects ’
20 per 1000 17(;3:;2)00 (0.42 to 1.80) (1RCT) MODERATE 1
High
209 per 1000

240 per 1000 (101 to 432)

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that
it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Wide range of 95%Cl due to a limited number of patients



CQ13-05 Summary of findings:

CQ13 Summary of findings table

Prostaglandin E1 compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Prostaglandin E+
Comparison: placebo

Anticipated absolute effects* (95% Cl)

Relative effect Ne of participants | Quality of the evidence Comment
Riskwith Risk with Prostaglandin (95% Cl) (studies) (GRADE) omments
placebo E4
Study population
380 per 1000 4(2312')3: Zgg)o
L
Short-terml (<90d) S RR 1.07 786 e
mortality '
190 per 1000 2((11; 1p:eor ;2:))0 (0.90to 1.27) (7 RCTs) MODERATE !
High
450 per 1000 4(3%5”?; ;;)g)o
Study population
161 per 1000 ﬁ‘;gfg;?%o
Low
Severe adverse RR 2.07 498 DODO
effects '
20 per 1000 4:2;;9}; 1707(;0 (1.12t0 3.83) (4 RCTs) MODERATE !
High
240 per 1000 “(gég’fg ;:)g)o

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the

intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that

it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Wide range of 95%Cl due to a limited number of patients



CQ13 Summary of findings table

CQ13-06 Summary of findings:

Statin compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Statin
Comparison: placebo

Anticipated absolute effects* (95% Cl) Ne of

Relative effect

Quality of the evidence

participants Comments
Risk with placebo Risk with Statin E (studies) e
Study population
252 per 1000
257 per 1000 (182'°t0 349)
L
Short-term (<90d) S RR 0.98 184 DHOO
mortality ’
190 per 1000 1({:(:); 5p:eor ;gg)o (0.71 0 1.36) (2RCTs) LOW 12
High
441 per 1000
450 per 1000 (32&0 612)
Study population
74 per 1000 1?511':?119%(;0
Low
Severe adverse RR 1.36 509 BP0
effects 27 per 1000 (0690 2.67) (2RCTs) MODERATE 2
20 per 1000 (1410 53)
High
240 per 1000 ﬁggfg gﬁ’)"

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Increased value of I2
2. Wide range of 95%Cl due to a limited number of patients



CQ13 Summary of findings table

CQ13-07 Summary of findings:

Surfactant compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Surfactant
Comparison: placebo

Anticipated absolute effects* (95% Cl) Ne of

Relative effect

Quality of the evidence

participants Comments
Risk with placebo  Risk with Surfactant sl (studies) {CRARE)
Study population
304 per 1000 z(ggg’for ;gg)"
L
Short-term (<90d) o RR 0.98 2894 DHOO
mortality ’
190 per 1000 1(!:2 7p;aor ; g%o (0.88 0 1.09) (9 RCTs) LOW 12
High
441 per 1000
450 per 1000 (39&0 1)
Study population
195 per 1000 2333";’0’13;’)0
Low
Severe adverse RR 1.44 2801 ®000
effects ’
20 per 1000 2?281 1()2(;0 (0.99 to 2.09) (6 RCTs) VERY LOW 23
High
240 per 1000 3&2;’;’0’ ;gg)"

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Alotof high risk of bias in the blinding procedure
2. Wide range of 95%Cl due to a limited number of patients
3. Increased value of I2



CQ13-08 Summary of findings:

CQ13 Summary of findings table

Activated protein C compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Activated protein C
Comparison: placebo

Anticipated absolute effects* (35% Cl) Relative Ne of . .
effect participants Quallty(gfgzgg\)ndence Comments
Risk with placebo Risk with Activated protein C (95% ClI) (studies)
Study population
101 per 1000
158 per 1000 (33'10 308)
L
Short-term (<90d) ow RR 0.64 15 ORDO
mortality ;
190 per 1000 1(2420;1?31701(;0 (0.21t01.95) (2RCTs) MODERATE 1
High
288 per 1000
450 per 1000 (95pto 578)
Study population
263 per 1000 2(‘:?3”?0’ ;gg;’
Low
Severe adverse RR 0.78 146 D00
effects ;
20 per 1000 16( ;)?Or ;g)oo (0.43t01.40) (2RCTs) LOW 12
High
240 per 1000 1(%3”?0' ;gg;’

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the

intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility

that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Wide range of 95%Cl due to a limited number of patients

2. Alotof high risk of bias in the selection and blinding procedure



CQ13 Summary of findings table

CQ13-09 Summary of findings:

N-acetylcysteine compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: N-acetylcysteine
Comparison: placebo

Anticipated absolute effects* (95% Cl)

_ _ Relative effect Ne of participants | Quality of the evidence Comments
Risk with placebo sk With N- (95% CI) (B (GRA0S)
acetylcysteine
Study population
444 per 1000 3&35’ o ;gg;’
L
Shortterm (<90d) o RR 0.89 180 SSD0O
mortality 169 per 1000 (0.63 to 1.25) (4 RCTs) MODERATE !
190 per 1000 (120 t0 238)
High
450 per 1000 “(g;ffor ;gg;’
Severe adverse Study population

effects

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratioe

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Wide range of 95%Cl due to a limited number of patients



CQ13 Summary of findings table

CQ13-10 Summary of findings:

Ketoconazole compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Ketoconazole
Comparison: placebo

Anticipated absolute effects* (95% Cl)

Rei!fa t“;e nNQ. u t Quality of the evidence c t
Risk with Risk with Ket | 9e5°/e%I pa t'C('il_’an S (GRADE) omments
placebo isk with Ketoconazole (95% Cl) (studies)
Study population
342 per 1000 el
Low
S 5000
190 per 1000 1(?";7[)?(: ;;)%0 (0.72 to 1.46) (1RCT) MODERATE 1
High
450 per 1000 ol
Study population
171 per 1000 2&‘;&’;’ ;gg)"
Low
Sevegﬁf:c‘f:e“e RR1.25 234 BP0
20 per 1000 2;51getr01402(;0 (0.74 0 2.12) (1RCT) MODERATE 1
High
240 per 1000 e

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Wide range of 95%Cl due to a limited number of patients



CQ13 Summary of findings table

CQ13-11  Summary of findings:

Lisofylline compared to placebo for adult ARDS

Patient or population: ARDS
Intervention: Lisofylline
Comparison: placebo

Anticipated absolute effects* (95% Cl)

Relative effect Ne of participants Quality of the evidence Comments
Risk with placebo Blsk w!th (95% Cl) (studies) (GRADE)
Lisofylline
Study population
319 per 1000
244 per 1000 (212 t0 483)
Low
Short-term (<90d) RR 1.31 235 SPPO
mortality 249 per 1000 (0.87 to 1.98) (1RCT) MODERATE 1
190 per 1000 (165 to 376)
High
590 per 1000
450 per 1000 (392 to 891)
Severe adverse Study population

effects

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95% ClI).

CI: Confidence interval; RR: Risk ratio

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility
that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1. Wide range of 95%Cl due to a limited number of patients



cQ13:

Question: Should the following drugs be used to treat adult patients with ARDS?

(inhaled nitric oxide (NO), inhaled / intravenous B, stimulant, granulocyte macrophage colony-stimulating factor (GM-CSF), prostaglandin E;
(PGE,), statin, surfactant, activated protein C (APC), N-acetylcysteine (NAC), and ketoconazole or lisofylline)

CQ13-01 Inhaled nitric oxide compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Ne of ) ) _ - Other Inhaled nitric ) Quality | 'MPoran
i Study Risk of Inconsisten | Indirectnes | Imprecisi . . i Relative Absolute ce
studie i . consideratio oxide for placebo
design bias cy s on (95% CI) (95% CI)
s ns ARDS
Short-term (<90d) mortality
41 more per 1000
71 per 315
(from 20 fewer to 117
(22.5%)
more)
Randomized 99 per 384 RR 1.18 34 more per 1000 DOPOO
7 Serious * Not serious Not serious Serious 2 None 19.0% CRITICAL
trials (25.8%) (0.91 to 1.52) | (from 17 fewer to 99 more) LOW
81 more per 1000
45.0% (from 40 fewer to 234
more)
Severe adverse events
7 per 250 25 more per 1000
(2.8%) (from 6 fewer to 102 more)
2.0% 18 more per 1000
Randomized ° RR 1.90 P DPPO
2 Not serious Not serious Not serious Serious 2 None 17 per 312 (5.4%) (from 4 fewer to 73 more) CRITICAL
trials (0.78 to 4.66) MODERATE
24.0% 216 more per 1000
(from 53 fewer to 878
more)

Cl: Confidence interval; RR: Risk ratio
1. There is a high risk of bias in the blinding procedure
2. Wide range of 95%Cl due to a limited number of patients




CQ13-02 Inhaled beta, stimulant compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Inhaled
Ne of . . . . Other ) Quality Importanc
. Study Risk of [ Inconsisten | Indirectne | Imprecisio . . beta, Relative Absolute e
studi . . consideratio . placebo
design bias cy ss n stimulant (95% ClI) (95% ClI)
es ns
for ARDS
Short-term (<90d) mortality
59 more per 1000
24 per 130
(from 31 fewer to 199
(18.5%)
more)
61 more per 1000
Randomized 37 per 152 RR 1.32 P DDDO
1 Not serious Not serious Not serious Serious * None 19.0% (from 32 fewer to 205 ; CRITICAL
trials (24.3%) (0.83 to 2.08) MODERATE !
more)
144 more per 1000
45.0% (from 77 fewer to 486
more)
Severe adverse events
4 per 130 48 more per 1000
(3.1%) (from 5 fewer to 208 more)
31 more per 1000
Randomized 12 per 152 2.0% RR 2.57 P DDDO
1 Not serious | Not serious Not serious Serious * None (from 3 fewer to 135 more) CRITICAL
trials (7.9%) (0.85 to 7.76) MODERATE !
377 more per 1000
24.0% (from 36 fewer to 1000

more)

Cl: Confidence interval; RR: Risk ratio

1. Wide range of 95%CI due to a limited number of patients




CQ13-03 Intravenous beta, stimulant compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Intravenous
Ne of . . . . Other ) Quality Importan
i Study Risk of | Inconsisten | Indirectne | Imprecisio . . beta, Relative Absolute ce
studie i . consideratio . placebo
design bias cy ss n stimulant for (95% ClI) (95% ClI)
s ns
ARDS
Short-term (<90d) mortality
52 per 184 45 more per 1000
(28.3%) (from 90 fewer to 271 more)
30 more per 1000
Randomized 66 per 180 19.0% RR 1.16 P DDDO
2 Not serious Serious 1 Not serious Serious 2 None (from 61 fewer to 182 more) CRITICAL
trials (36.7%) (0.68 to 1.96) LOW
72 more per 1000
45.0% (from 144 fewer to 432
more)
Severe adverse events
4 per 184 104 more per 1000
(2.2%) (from 7 more to 520 more)
, | Randomized | . . S . N 28 per 181 2.0% RR5.78 96 more per 1000 OO0 CRITICAL
ot serious ot serious ot serious erious * one .
trials (15.5%) (1.341024.92) | (from7 moreto 478 more) | \opERATE
1000 more per 1000
24.0%

(from 82 more to 1000 more)

Cl: Confidence interval; RR: Risk ratio

1.
2.
3.

High value of I

Wide range of 95%Cl due to a limited number of patients

The number of patients was smaller than optimal for the information size.




CQ13 Evidence Profile

CQ13-04 Granulocyte-macrophage colony-stimulating factor (GM-CSF) compared with placebo for adult patients with ARDS

Quality assessment Ne of patients Effect
Ne of . . . . Other . Quality Importan
k Study Risk of | Inconsisten | Indirectne | Imprecisio . . GM-CSF for Relative Absolute ce
studie . . consideratio placebo
design bias cy ss n ARDS (95% Cl) (95% Cl)
S ns
Short-term (<90d) mortality
17 per 74 55 fewer per 1000
(from 106 more to 138
0,
(23.0%) fewer)
DPDO
Randomized ; 13 per 74 RR 0.76 46 fewer per 1000
2 Not serious Not serious Not serious Serious - None 19.0% MODERATE CRITICAL
trials (17.6%) (0.40to 1.46) | (from 87 more to 114 fewer) )
108 fewer per 1000
45.0% (from 207 more to 270
fewer)
Severe adverse events
26 f 1000
13 per 66 6 fewer per 100
(from 114 fewer to 158
0,
(19.7%) more)
DPDO
Randomized ; 11 per 64 RR 0.87 3 fewer per 1000
1 Not serious Not serious Not serious Serious - None 2.0% MODERATE CRITICAL
trials (17.2%) (0.421t01.80) | (from 12 fewer to 16 more) )
31 fewer per 1000
24.0% (from 139 fewer to 192
more)

Cl: Confidence interval; RR: Risk ratio

1. Wide range of 95%CI due to a limited number of patients




CQ13-05 Prostaglandin E; compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Ne of . . . . Other Prostaglandi . Quality Importan
i Study Risk of | Inconsisten | Indirectne | Imprecisio . . Relative Absolute ce
studie i k consideratio n E, for placebo
design bias cy ss n (95% ClI) (95% CI)
s ns ARDS
Short-term (<90d) mortality
140 per 368 27 more per 1000
(38.0%) (from 38 fewer to 103 more)
Randomized 162 per 418 RR 1.07 13 more per 1000 DDDO
7 Not serious Not serious Not serious Serious ' None 19.0% CRITICAL
trials (38.8%) (0.90to0 1.27) | (from 19 fewer to 51 more) MODERATE
32 more per 1000
45.0%
(from 45 fewer to 122 more)
Severe adverse events
39 per 242 172 more per 1000
(16.1%) (from 19 more to 456 more)
Randomized 112 per 256 RR 2.07 21 more per 1000 IISSIC)
4 Not serious Not serious Not serious Serious ' None 2.0% CRITICAL
trials (43.8%) (1.12t0 3.83) (from 2 more to 57 more) MODERATE
257 more per 1000
24.0%

(from 29 more to 679 more)

Cl: Confidence interval; RR: Risk ratio

1.

Wide range of 95%Cl due to a limited number of patients




CQ13-06 Statin compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Importan
Ne of . . . . Other i i i
. Study Risk of | Inconsisten | Indirectnes | Imprecisio . . Statin for Relative Absolute Quality ce
studie . k consideratio placebo
design bias cy s n ARDS (95% ClI) (95% Cl)
S ns
Short-term (<90d) mortality
166 per 646 5 fewer per 1000
(25.7%) (from 75 fewer to 93 more)
4 fewer per 1000
Randomized 165 per 638 19.0% RR 0.98 (I ICKC)
2 Not serious Serious * Not serious Serious 2 None (from 55 fewer to 68 more) s CRITICAL
trials (25.9%) (0.71 to 1.36) Low 12
9 fewer per 1000
45.0% (from 131 fewer to 162
more)
Severe adverse events
23 per 310 27 more per 1000
(7.4%) (from 23 fewer to 124 more)
SPICIS RS
Randomized 32 per 289 RR 1.36 7 more per 1000
2 Not serious Not serious Not serious Serious 2 None 2.0% MODERATE CRITICAL
trials (11.1%) (0.69 to 2.67) (from 6 fewer to 33 more) )
86 more per 1000
24.0%
(from 74 fewer to 401 more)

Cl: Confidence interval; RR: Risk ratio

1. Large I’ value

2. Wide range of 95%Cl due to a limited number of patients




CQ13-07 Surfactant compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Ne of . . . . Other ) Quality Importan
k Study Risk of | Inconsisten | Indirectne | Imprecisio i . Surfactant for Relative Absolute ce
studie i . consideration placebo
design bias cy ss n ARDS (95% Cl) (95% ClI)
S S
Short-term (<90d) mortality
438 per
6 fewer per 1000
1439
(from 27 more to 37 fewer)
(30.4%)
SR IS
Randomized 436 per 1455 RR 0.98
9 Serious * Not serious Not serious Serious 2 None 4 fewer per 1000 S CRITICAL
trials (30.0%) 19.0% (0.88 to 1.09) s
(from 17 more to 23 fewer) LOW -=
9 fewer per 1000
45.0%
(from 41 more to 54 fewer)
Severe adverse events
271 per
86 more per 1000
1392
(from 2 fewer to 212 more)
(19.5%) OO
Randomized 333 per 1409 RR 1.44 S
6 Not serious Very serious 2 Not serious Serious 2 None 9 more per 1000 CRITICAL
trials (23.6%) 2.0% (0.99 to 2.09) VERYLOW 2
(from O fewer to 22 more) R
106 more per 1000
24.0%

(from 2 fewer to 262 more)

Cl: Confidence interval; RR: Risk ratio

1.
2.
3.

Significant numbers of high risk of bias in the blinding procedure

Wide range of 95%Cl due to a limited number of patients

Large I? value




CQ13-08 Activated protein C compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Ne of . . . . Other Activated . Quality Importan
. Study Risk of | Inconsisten | Indirectnes | Imprecisio i . . Relative Absolute ce
studi i . consideration | protein C for | placebo
design bias cy s n (95% CI) (95% ClI)
es s ARDS
Short-term (<90d) mortality
12 per 76 57 fewer per 1000
(15.8%) (from 125 fewer to 150 more)
DDD
Randomized RR 0.64 68 fewer per 1000 ©
2 Not serious Not serious Not serious Serious * None 7 per 70 (10.0%) 19.0% CRITICAL
trials (0.21t0 1.95) | (from 150 fewer to 181 more) | MODERATE
1
162 fewer per 1000
45.0%
(from 356 fewer to 428 more)
Severe adverse events
20 per 76 58 fewer per 1000
(26.3%) (from 105 more to 150 fewer)
SPIC)
Randomized RR 0.78 4 fewer per 1000
2 Serious 2 Not serious Not serious Serious * None 14 per 70 (20.0%) 2.0% S CRITICAL
trials (0.43 to 1.40) (from 8 more to 11 fewer)
LOw 12
53 fewer per 1000
24.0%

(from 96 more to 137 fewer)

Cl: Confidence interval; RR: Risk ratio
1.
2.

Wide range of 95%Cl due to a limited number of patients

There is a high risk of bias in the selection and blinding procedure




CQ13-09 N-acetylcysteine compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Ne of . . . . Other N- ) Quality Importan
k Study Risk of Inconsisten | Indirectnes | Imprecisio . . . Relative Absolute ce
studie ) . consideration | acetylcystein | placebo
design bias cy s n (95% ClI) (95% CI)
S s e for ARDS
Short-term (<90d) mortality
40 per 90 49 fewer per 1000
(44.4%) (from 111 more to 164 fewer)
21 fewer per 1000 SIGISIS)
Randomized 19.0% RR 0.89
4 Not serious | Not serious Not serious Serious * None 34 per 90 (37.8%) (from 48 more to 70 fewer) MODERATE CRITICAL
trials (0.63 to 1.25) ;
49 fewer per 1000
45.0% (from 113 more to 167
fewer)

Cl: Confidence interval; RR: Risk ratio

1.

Wide range of 95%Cl due to a limited number of patients




CQ13-10 Ketoconazole compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
. Im n
Ne of . . . . . . Quality peid
studie Study Risk of [ Inconsistenc | Indirectne | Imprecisio Other Ketoconazole placebo Relative Absolute ce
s design bias y ss n considerations for ARDS (95% Cl) (95% ClI)
Short-term (<90d) mortality
40 per 117 7 more per 1000
(34.2%) (from 96 fewer to 157 more)
DDD
Randomized 41 per 117 RR 1.02 4 more per 1000 ©
1 Not serious Not serious Not serious Serious * None 19.0% CRITICAL
trials (35.0%) (0.72 to 1.46) (from 53 fewer to 87 more) | MODERATE
1
9 more per 1000
45.0%
(126 fewer to 207 more)
Severe adverse events
20 per 117 43 more per 1000
(17.1%) (from 44 fewer to 191 more)
DDD
Randomized 25 per 117 RR 1.25 5 more per 1000 S
1 Not serious Not serious Not serious Serious * None 2.0% CRITICAL
trials (21.4%) (0.74 t0 2.12) (from 5 fewer to 22 more) MODERATE
1
60 more per 1000
24.0%
(from 62 fewer to 269 more)

Cl: Confidence interval; RR: Risk ratio
1. Wide range of 95%CI due to a limited number of patients




CQ13-11 Lisofylline compared with placebo for adult patients with ARDS

CQ13 Evidence Profile

Quality assessment Ne of patients Effect
Ne of . . : .. Other . . . Quality Importan
i Study Risk of | Inconsistenc | Indirectnes | Imprecisio . . Lisofylline Relative Absolute ce
studie . . consideration placebo
design bias y s n for ARDS (95% ClI) (95% ClI)
s s
Short-term (<90d) mortality
29 per 119 76 more per 1000
(24.4%) (from 32 fewer to 239 more)
Db
Randomized 37 per 116 RR 1.31 59 more per 1000
1 Not serious Not serious Not serious Serious * None 19.0% MODERATE CRITICAL
trials (31.9%) (0.87 to 1.98) | (from 25 fewer to 186 more) ;
140 more per 1000
45.0%
(from 59 fewer to 441 more)

Cl: Confidence interval; RR: Risk ratio
1.

Wide range of 95%Cl due to a limited number of patients




CQ13 Evidence-to-Decision Table

Evidence-to-Decision Table

CQ13 : SHOULD THE FOLLOWING DRUGS BE USED FOR ADULT PATIENTS WITH ARDS?

(inhaled nitric oxide (NO), inhaled/ intravenous beta, stimulant, granulocyte macrophage colony-stimulating factor
(GM-CSF), prostaglandin E4 (PGE,), statin, surfactant, activated protein C (APC), N-acetylcysteine (NAC), ketoconazole,

and lisofylline)

PATIENTS:ADULT PATIENTS WITH ARDS

INTERVENTION:DRUG
(inhaled nitric oxide (NO), inhaled/ intravenous beta: stimulant, granulocyte macrophage colony-stimulating factor (GM-CSF), prostaglandin E1 (PGE;), statin, surfactant, activated protein
C (APC), N-acetylcysteine (NAC), ketoconazole and lisofylline)

CRITERIA

Is the
problem a
priority?

PROBLEM

What is the
overall
certainty of
the evidence
of events?

Is there
important
uncertainty
about or
variability in
how much
people value
the main
outcomes?

DESIRABLE AND UNDESIRABLE EVENTS

How
substantial
are the
desirable
anticipated
events?

How
substantial
are the
undesirable
anticipated
events?

JUDGEMENTS

ONo
OProbably no
®Probably yes
OYes

OVaries
ODon’t know

®\ery low
OLow
OModerate
OHigh

ONo included
studies

Olmportant
uncertainty or
variability
®Possibly
important
uncertainty or
variability
OPossibly no
important
uncertainty or
variability
ONo important
uncertainty or
variability
ONo known
undesirable
outcomes

OTrivial
OSmall
OModerate
Olarge
®\Varies
ODon’t know

Olarge
OModerate
OSmall
OTrivial
®\Varies
ODon’t know

RESEARCH EVIDENCE

The pathogenesis of ARDS is non-cardiogenic pulmonary edema with increased permeability
caused by nonspecific inflammation in the pulmonary alveolar space (1). A number of factors
including alveolar epithelial injury, increased pulmonary vascular resistance due to hypoxic
pulmonary vasoconstriction, ventilation-perfusion mismatch and endogenous surfactant dysfunction
are associated with the pathogenesis of ARDS. Therefore, a number of drugs have been
investigated to treat ARDS including inhaled nitric oxide (NO) (2) as a pulmonary vasodilator,
aerosolized/ intravenous S, stimulants (3-6) to resolve pulmonary edema, granulocyte-macrophage
colony stimulating factor (GM-CSF) (7, 8) promoting growth of alveolar macrophages and alveolar
epithelial cells, prostaglandin E; (PGEs) (9, 10) as an anti-inflammatory agent,
3-hydroxy-3-methylglutaryl (HMG-CoA) reductase inhibitors including statin (11, 12), the antifungal
drug ketoconazole (13, 14), lisofylline (15, 16), activated protein C (APC) (17, 18) which has
anticoagulant and anti-inflammatory properties, and N-acetylcysteine (NAC) with antioxidant effects
and exogenous surfactant supplementation to improve endogenous surfactant dysfunction. These
agents have variable domestic availability, cost, and safety. If these agents are clinically indicated for
the treatment of patients with ARDS, off-label use is mandatory in Japan. Due to the very limited
number of effective agents for the treatment of ARDS, the priority of this problem is high.

The relative importance or values of the main outcomes of interest:
CQ13-01 inhaled NO

L Certainty of the
Outcome Relative importance evidence (GRADE)
Mortality (short t SPRSCACS)
ortality (short term) CRITICAL N
Significant adverse SPISTRS XS]
events CRITICAL MODERATE

CQ13-02 inhaled B, stimulant

Outcome Relative importance ev%ziiigt(yGoF\t;\th)
Mortality(N(gThE?rt term) CRITICAL MGS&E}_EA?E
Severe adverse events CRITICAL Megg?EER?A?E
CQ13-03 intravenous B, stimulant
Outcome Relative importance ev%eer:]iigtzleoé;h;a
Mortality(N(SThE?rt term) CRITICAL &® E.E)V@V ©

ADDITIONAL
CONSIDERATION




Does the
balance
between
desirable and
undesirable
effects favor
the
intervention
or the
comparison?

OFavors the
comparison
OProbably
favors the
comparison
ODoes not
favor either the
intervention or
the comparison
OProbably
favors the
intervention
OFavors the
intervention
®\V/aries
ODon’t know

CQ13 Evidence-to-Decision Table

CQ13-04 granulocyte macrophage colony-stimulating factor (GM-CSF)

o Certainty of the
Outcome Relative importance evidence (GRADE)
Mortality (short term) SPISTRS XS]
(NOTET CRITICAL MODERATE
Significant adverse SPISTRS XS]
events CRITICAL MODERATE

CQ13-05 prostaglandin E,

Certainty of the

Outcome Relative importance evidence (GRADE)
Mortality (short term) bbb
(NOTET CRITICAL MODERATE
Significant adverse (SPISSE XS]
events CRITICAL MODERATE

CQ13-06 statin

Certainty of the

Outcome Relative importance evidence (GRADE)
Mortality (short t SPRSPACIC)
ortality (short term) CRITICAL N
Significant adverse bbb
events CRITICAL MODERATE

CQ13-07 surfactant

Certainty of the

Outcome Relative importance evidence (GRADE)
Mortality (short t ©6
ortality (Short term) CRITICAL EBE%W
Significant adverse CICICIC)
events CRITICAL VERY LOW

CQ13-08 activated protein C

Certainty of the

Outcome Relative importance evidence (GRADE)
Mortality(N(gThE?rt term) CRITICAL MGSS?EGRBA?E
Signifi(;?lztnisdverse CRITICAL ) EBOSJV ©
CQ13-09 N-acetylcystein
Outcome Relative importance ev%ir:]ziigt{GoF:;\th)
Mortality(hggrgrt term) CRITICAL MGSSBEEAC;)E
Significant adverse CRITICAL No studies
events
CQ13-10 ketoconazole
Outcome Relative importance ev%eer:]iigtzleoé;h;a
Mortality(N(gThE?rt term) CRITICAL MGCB)I?EEAGT)E




CQ13 Evidence-to-Decision Table

CQ13-11 lisofylline

L Certainty of the
Outcome Relative importance evidence (GRADE)
Mortality (short term) bbb
(NOTE CRITICAL MODERATE
Significant adverse CRITICAL No studies
events
Summary of findings:
CQ13-01 inhaled nitric oxide
. Absolute effect Relative risk
Outcome Placebo Intervention (95% Cl) (95% Cl)

41 more per 1000

225/ 26671000 (from 20 fewer to 117

1000 (205 to 343)

more)
onontermy 1907 22401000 Lo IE R ey RR118
(NOTE1 1000 (173 to 289) (091 to 152)
more)
81 more / 1000
450 / 531/ 1000
1000 (410 to 684) (from 40 fewer to 234
more)
25 more per 1000
53 /1000
28 /1000 (22 to 130) (from 6 fewer to 102
more)
S;?mf:; t 20/1000 ~ 28/1000 (:r?)mm ir?esveerr1tgo7% RR 1.90
(16 to 93) (0.78 to 4.66)
events more)

216 more per 1000
(from 53 fewer to 878
more)

240/ 456 /1000
1000 (187 to 1000)

Summary : inhaled nitric oxide had no effect on mortality (short) or the rate of significant adverse
events. Certainty of the evidence TLOW]

CQ13-02 inhaled B, agonist

Absolute effect Relative
Outcome Placebo Intervention solule elec risk (95%
(95% ClI) el
85/ asr1000 R e
1000 (153 to 384)
more)
Mortality 190/ 251 /1000 61 more per 1000 RR 1.32
(short term) 1000 (158 to 395) (from 32 fewer to 205 (0.83 to
(NOTE1 more) 2.08)
144 more per 1000
450/ 594 /1000
1000 (374 to 936) (from 77 fewer to 486
more)
48 more per 1000
79 /1000
31/1000 (26 to 239) (from 5 fewer to 208
more)
Significant 51/1000 31 more per 1000 RR 2.57
adverse 20/1000 (from 3 fewer to 135 (0.85to
(17 to 155)
events more) 7.76)
240 / 617 / 1000 377 more per 1000

(from 36 fewer to 1000

1000 (204 to 1000) more)

Summary : inhaled B, agonist had no effect on mortality (short) or the rate of significant adverse
events. Certainty of the evidence TMODERATE |

3



CQ13-03 intravenous 3, agonist

Outcome

Mortality

(short term)
(NOTE1

Significant
adverse
events

Summary : intravenous B, agonist had no effect on mortality (short), but significantly increased the

Placebo

283/
1000

190/
1000

450/
1000

22/1000

20/1000

240/
1000

Intervention

328 /1000
(192 to 554)

220 /1000
(129 to 372)

522 / 1000
(306 to 882)

126 /1000
(29 to 542)

116 /1000
(27 to 498)

1000 / 1000
(322 to 1000)

CQ13 Evidence-to-Decision Table

Absolute effect
(95% ClI)

45 more per 1000
(from 90 fewer to 271
more)

30 more per 1000
(from 61 fewer to 182
more)

72 more per 1000
(from 144 fewer to 432
more)

104 more per 1000
(from 7 more to 520
more)

96 more per 1000
(from 7 more to 478
more)

1000 more per 1000
(from 82 more to 1000
more)

Relative
risk (95%
Cl)

RR 1.16
(0.68 to
1.96)

RR 5.78
(134 to
24.92)

rate of significant adverse events. Certainty of the evidence TMODERATE |

CQ13-04 granulocyte macrophage colony-stimulating factor (GM-CSF)

Outcome

Mortality

(short term)
(NOTE1

Severe
adverse
events

Summary : GM-CSF had no effect on mortality (short) or the rate of significant adverse events.

Placebo

230/
1000

190/
1000

450/
1000

197/
1000

20/1000

240/
1000

Intervention

175 /1000
(92 to 335)

14411000
(76 t0 277)

342 /1000
(180 to 657)

171/ 1000
(83 to 355)

17 /1000
(8 to 36)

209/1000
(101 to 432)

Certainty of the evidence TMODERATE |

Absolute effect
(95% ClI)

55 fewer per 1000
(from 106 more to 138
fewer)

46 fewer per 1000
(from 87 more to 114
fewer)

108 fewer per 1000
(from 207 more to 270
fewer)

26 fewer per 1000
(from 114 fewer to 158
more)

3 fewer per 1000

(from 12 fewer to 16 more)

31 fewer per 1000
(from 139 fewer to 192
more)

Relative
risk
(95% CI)

RR 0.76
(0.40 to
1.46)

RR 0.87
(0.42 to
1.80)




CQ13-05 prostaglandin E;

Outcome

Mortality (short
term) (NOTE1

Significant
adverse events

Placebo

380 /1000

190/ 1000

450/1000

161/1000

20/1000

240/1000

Intervention

407 / 1000
(342 to 483)

203 /1000
(171 to 241)

482 /1000
(405 to 572)

334 /1000
(180 to 617)

41/1000
(22 t0 77)

497 /1000
(269 to 919)

CQ13 Evidence-to-Decision Table

Absolute effect
(95% ClI)

27 more per 1000
(from 38 fewer to 103 more)

13 more per 1000
(from 19 fewer to 51 more)

32 more per 1000
(from 45 fewer to 122 more)

172 more per 1000
(from 19 more to 456 more)

21 more per 1000
(from 2 more to 57 more)

257 more per 1000
(from 29 more to 679 more)

Relative risk
(95% ClI)

RR 1.07
(0.90 to 1.27)

RR 2.07
(1.12 t0 3.83)

Summary : prostaglandin E4 had no effect on mortality (short), but significantly increased the rate of
significant adverse events. Certainty of the evidence TMODERATE |

CQ13-06 statin

Outcome

Mortality (short
term) (NOTE1

Significant
adverse events

Placebo

257 /1000

190 /1000

450/1000

74 /1000

20/1000

240/1000

Intervention

252 /1000
(182 to 349)

186 / 1000
(135 to 258)

441 /1000
(320 to 612)

101 /1000
(51 to 198)

27 /1000
(14 o0 53)

326 /1000
(166 to 641)

Absolute effect
(95% CI)

5 fewer per 1000
(from 75 fewer to 93 more)

4 fewer per 1000
(from 55 fewer to 68 more)

9 fewer per 1000

(from 131 fewer to 162 more)

27 more per 1000
(from 23 fewer to 124 more)

7 more per 1000
(from 6 fewer to 33 more)

86 more per 1000
(from 74 fewer to 401 more)

Relative risk
(95% ClI)

RR 0.98
(0.71 to 1.36)

RR 1.36
(0.69 to 2.67)

Summary : statin had no effect on mortality (short) or the rate of significant adverse events. Certainty
of the evidence TLOW]

CQ13-07 surfactant

Outcome

Mortality (short
term) (NOTE1

Significant
adverse events

Placebo

304 /1000

190 /1000

450/1000

195/1000

20/1000

240/1000

Intervention

298 /1000
(268 to 332)

186 / 1000
(167 to 207)

441 /1000
(396 to 491)

280 /1000
(193 to 407)

29 /1000
(20 to 42)

346 /1000
(238 to 502)

Absolute effect
(95% ClI)

6 fewer per 1000
(from 27 more to 37 fewer)

4 fewer per 1000
(from 17 more to 23 fewer)

9 fewer per 1000
(from 41 more to 54 fewer)

86 more per 1000
(from 2 fewer to 212 more)

9 more per 1000
(from O fewer to 22 more)

106 more per 1000
(from 2 fewer to 262 more)

Relative risk
(95% ClI)

RR 0.98
(0.88 to 1.09)

RR 1.44
(0.99 to 2.09)

Summary : surfactant had no effect on mortality (short) or the rate of significant adverse events.
Certainty of the evidence 'VERY LOW |
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CQ13-08 activated protein C

Absolute effect Relative
Outcome Placebo | Intervention risk (95%
(95% Cl) el
57 fewer per 1000
101 /1000
158 /1000 (33 to 308) (from 125 fewer to 150
more)
Mortality 122 /1000 68 fewer per 1000 RR 0.64
(short term) | 190/ 1000 (40 to 371) (from 150 fewer to 181 (0.21 to
(NOTEA more) 1.95)
162 fewer per 1000
288 /1000
450 /1000 (95 to 878) (from 356 fewer to 428
more)
205/1000 58 fewer per 1000
263 /1000 (113 to (from 105 more to 150
368) fewer)
Significant 16/1000 4 fewer per 1000 RR 0.78
adverse 20 /1000 (0.43 to
(9 to 28) (from 8 more to 11 fewer)
events 1.40)
187 /1000
240/1000 (103 to 53 more per 1000
336) (from 96 more to 137 fewer)

Summary : activated protein C had no effect on mortality (short) or the rate of significant adverse
events. Certainty of the evidence TMODERATE |

CQ13-09 N-acetylcystein

Relative
Outcome Placebo | Intervention Ab?gl:‘;e g:‘)fect risk
? (95% Cl)
49 fewer per 1000
444 | 396 /1000
1000 (280 to 556) (from 111 more to 164
fewer)
(s“rfg:tt?(!?r/n) 190/ | 16971000 21 fewer per 1000 '?ORG%'?C?
(NOTET 1000 (120 to 238) | (from 48 more to 70 fewer) 1' 25)
450/ | a0t r1000 |
1000 (284 to 563)
fewer)
Significant No studies

adverse events

Summary N-acetylcystein had no effect on mortality (short). Certainty of the evidence TMODERATE |




RESOURCES REQUIRED

How large are
the resource
requirements
(costs)?

Olarge costs
OModerate
costs
ONegligible
costs and
savings

® Moderate
savings
Olarge savings
OVaries
ODon’t know

CQ13 Evidence-to-Decision Table

CQ13-10 ketoconazole

Absolute effect Relative
Outcome Placebo | Intervention soute erec risk (95%
(95% ClI) el
7 more per 1000
?ggo/ (gjg 401 ggg) (from 96 fewer to 157
more)
Mortality 4 more per 1000 RR 1.02
(short term) 1380/ 12;1 i 123% (from 53 fewer to 87 (0.72 to
(NOTE1 (137t more) 1.46)
450/ | 45971000 9 more per 1000
(from 126 fewer to 207
1000 (324 to 657) more)
171/ 214 /1000 43 more per 1000
1000 (126 to 362) (from 44 fewer to 191
more)
Significant 2511000 5 more per 1000 RR 1.25
adverse 20/1000 (0.74 to
(15 to 42) (from 5 fewer to 22 more)
events 2.12)
240/ | 300/1000 60 more per 1000
1000 (178 to 509) (from 62 fewer to 269

more)

Summary : ketoconazole had no effect on mortality (short) or the rate of significant adverse events.
Certainty of the evidence TMODERATE |

CQ13-11 lisofylline

Absolute effect Relative
Outcome Placebo ' Intervention solle elec risk (95%
(95% ClI) ch
2wt siorioo | IO
1000 (212 to 483)
more)
Mortality 59 more per 1000 RR 1.31
(short term) 138(; (fgg (01 ggg) (from 25 fewer to 186 (0.87 to
(NOTEA more) 1.98)
o/ | smorio0 |10 mere e,
1000 (392 to 891)
more)
Significant No studies

adverse events

Summary lisofylline had no effect on mortality (short). Certainty of the evidence TMODERATE |

Inhaled NO and aerosolized B, stimulant require special equipment for administration. Intravenous (3,
stimulant, PGE,, APC, NAC, and lisofylline require a minimal amount of special equipment for
intravenous administration. GM-CSF requires a minimal amount of special equipment for
intravenous and subcutaneous administration. Statin requires no special equipment for oral
administration. Intra-tracheal administration of surfactant requires no special equipment.
Ketoconazole requires special equipment for enteral administration through the stomach, duodenum
or jejunum. These drugs incur an additional cost for purchase.

inhaled NO (not covered by the national health insurance system in Japan)
inhaled B, stimulant 30 JPY/day (not covered by the national health insurance system in
Japan)

intravenous B, stimulant 160 yen/day (not covered by the national health insurance system in
Japan)

GM-CSF (not sold in Japan)

PGE; ~ 10,000 JPY/day (not covered by national health insurance in Japan)
Statin 110 JPY/day (not covered by the national health insurance system in
Japan)

Surfactant 92,000 JPY/day (not covered by the national health insurance system
in Japan)




ACCEPTABILITY EQUITY

FEASIBILITY

Does the cost
effectiveness of
the intervention
favor the
intervention or
the comparison?

What would
be the impact
on health
equity?

Is the option
acceptable to
key
stakeholders?

Is the
intervention
feasible
implement?

OFavors the
comparison

® Probably
favors the
comparison
ODoes not
favor either the
intervention or
the comparison
OProbably
favors the
intervention
OFavors the
intervention
OVaries

ONo included
studies

OReduced
OProbably
reduced
OProbably no
impact

® Probably
increased
Olncreased
OVaries
ODon’t know

ONo
OProbably no
OProbably yes
OYes

®Varies
ODon’t know

ONo
OProbably no
OProbably yes
OYes

®Varies
ODon’t know

APC
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1,280,000 JPY/day (not covered by the national health insurance

system in Japan)

NAC

Ketoconazole
Lisofylline

(not sold for intravenous administration in Japan)
(not sold in Japan)
(not sold in Japan)

Since the efficacy of these drugs has not been proven, overall costs will increase by the amount of
the drug.

Inhaled NO requires special medical facilities and equipment. Aerosolized B, stimulant
requires special equipment for administration during mechanical ventilation. GM-CSF,
intravenous NAC, ketoconazole, and lisofylline are not available in Japan. Surfactant is
generally not used for the treatment of adult patients. APC has not been widely used.
Therefore, these eight drugs are likely to have a significant impact on health inequity.
Intravenous B, stimulant, PGE1, and statins are predicted to have a small effect on health
inequity, since no special medical facilities or equipment are required.

Inhaled NO has not been covered by the national health insurance system in Japan and
requires special equipment. GM-CSF, intravenous NAC, ketoconazole, and lisofylline are not
available in Japan. Surfactant and APC are very expensive and not widely used. Therefore,
these seven drugs are not likely to be easily accepted by key stakeholders.

Although aerosolized B, stimulant is commonly used in intensive care, it may or may not be
acceptable to key stakeholders, since special medical equipment is required during
mechanical ventilation.

Although Intravenous B, stimulant is commonly used in intensive care, the use of intravenous
B2 stimulant is unlikely to be accepted in general hospitals based on the need for strict
circulatory system monitoring. It may or may not be accepted by key stakeholders.

PGE1 and statin are likely to be accepted by key stakeholders since they are widely available
in Japan.

PGE, and APC can be administered intravenously, while statin is administered orally. The use
of these drugs is feasible, since no special medical facilities or equipment are required.
Intravenous B, stimulant can be administered intravenously, but may require special
equipment including intravenous infusion pumps. Therefore, it is unclear whether they will be
accepted in all general hospitals.

Inhaled NO is inhaled with a special device. Aerosolized B, stimulant requires a special
medical device, particularly during mechanical ventilation. Therefore, these two drugs cannot
be used in all medical facilities.

Because surfactant can be administered intra-tracheally, the use of surfactant is limited to
special facilities where sufficient respiratory monitoring and management can be provided. It is
not practical to use surfactant in all medical facilities.

GM-CSF, NAC, ketoconazole, and lisofylline are not available in Japan. The use of these
drugs is not feasible.
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Evidence-to-Decision Table

CQ13 : SHOULD THE FOLLOWING DRUGS BE USED FOR ADULT PATIENTS WITH ARDS?
(inhaled nitric oxide (NO), inhaled/ intravenous beta, stimulant, granulocyte macrophage colony-stimulating
factor (GM-CSF), prostaglandin E; (PGE,), statin, surfactant, activated protein C (APC), N-acetylcysteine
(NAC), ketoconazole, and lisofylline)

Balance of Undesirable consequences Undesirable The balance between desirable Desirable Desirable
clearly outweigh desirable consequences probably and undesirable consequences probably consequences clearly
consequences consequences in most outweigh desirable consequences is closely outweigh undesirable outweigh undesirable
consequences in most balanced or uncertain consequences in most consequences in most
settings settings settings
Judgement O o O O
Type of recommendation Strong recommendation Conditional recommendation Conditional recommendation Conditional recommendation
against the intervention against the intervention for either the intervention or for the intervention
the comparison
Judgement O o O O
Recommendation Recommendation:

Justification

We do not recommend using the following drugs to treat adult patients
with ARDS (strength of recommendation “strong recommendation”).
GRADE 1B Inhaled/ intravenous B, stimulant, prostaglandin E;,
(PGE,), activated protein C (APC), ketoconazole, and lisofylline (Quality
of evidence "moderate”)

GRADE 1C Inhaled nitric oxide (NO) (Quality of evidence “low”)
GRADE 1D Surfactant (Quality of evidence "very low”)

We do not suggest using the following drugs to treat adult patients with
ARDS (strength of recommendation “weak recommendation”).

GRADE 2B granulocyte macrophage colony-stimulating factor
(GM-CSF), N-acetylcysteine (NAC) (Quality of evidence "moderate”)
GRADE 2C Statin (Quality of evidence ”low”)

eSupplementary conditions: These drugs are not approved for clinical
use by the Japanese national health insurance system.

Clinical question:  Should the following drugs be used to treat adult patients with ARDS? (ref.
Intervention)

Patient or population : Adult patients with ARDS

Intervention : inhaled nitric oxide (NO), inhaled/ intravenous beta, stimulant, granulocyte
macrophage colony-stimulating factor (GM-CSF), prostaglandin E4 (PGE;), statin, surfactant,
activated protein C (APC), N-acetylcysteine (NAC), ketoconazole, and lisofylline

Comparison : placebo
Outcomes: Mortality (short term)

Nee ! Significant adverse events

Summary of the evidence:

1. A total of 7 RCTs (699 patients) evaluating the efficacy of inhaled NO were selected in a
systematic review. Meta-analysis demonstrated that inhaled NO is not associated with
improvement in short-term (<90 days) mortality (RR 1.18, 95%CI 0.91-1.52) or the rate of
significant adverse events (RR 1.90, 95%CI 0.78-4.66).

2. Atotal of 1 RCT (282 patients) evaluating the efficacy of inhaled 3, stimulant was selected in
a systematic review. Meta-analysis demonstrated that inhaled 3, stimulant is not associated
with an improvement in short-term (<90 days) mortality (RR 1.32, 95%CI 0.83-2.08), or the
rate of significant adverse events (RR 2.57, 95%CI 0.85-7.76).

3. A total of 2 RCTs (365 patients) evaluating the efficacy of intravenous (8, stimulant were
included in a systematic review. Meta-analysis showed that intravenous (. stimulant is not
associated with improvement in short-term (<90 days) mortality (RR 1.16, 95%CI 0.68-1.96).
The rate of significant adverse events with administration of intravenous B, stimulant was
significantly increased (RR 5.78, 95%CI 1.34-24.92).

4. A total of 2 RCTs (148 patients) evaluating the efficacy of GM-CSF were selected for
analysis in a systematic review. The meta-analysis showed that GM-CSF is not associated
with an improvement in short-term (<90 days) mortality (RR 0.76, 95%CI 0.40-1.46), or rate
of significant adverse events (RR 0.87, 95%CI 0.42-1.80).

5. A total of 8 RCTs (786 patients) evaluating the efficacy of PGE; administration were included
in a systematic review. The meta-analysis demonstrated that PGE; is not associated with an
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1.
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improvement in short-term (<90 days) mortality (RR 1.07, 95%CI 0.90-1.27). However,
PGE; is significantly associated with an increase in the rate of significant adverse events
(RR 2.07, 95%Cl 1.12-3.83).

A total of 2 RCTs (1,284 patients) evaluating the efficacy of statin were selected for analysis
in a systematic review. The meta-analysis demonstrated that statin did not have beneficial
effects in terms of short-term (<90 days) mortality (RR 0.98, 95%CI 0.71-1.36) or the rate of
significant adverse events (RR 1.36, 95%CI 0.69-2.67).

A total of 10 RCTs (2,894 patients) evaluating the efficacy of surfactant were included in a
systematic review. The meta-analysis demonstrated that surfactant is not associated with an
improvement in short-term (<90 days) mortality (RR 0.98, 95%CI 0.88-1.09), or rate of
significant adverse events (RR 1.44, 95%Cl 0.99-2.09).

A total of 2 RCTs (146 patients) evaluating the efficacy of APC were selected for analysis in
a systematic review. The meta-analysis demonstrated that APC had no beneficial effects on
short-term (<90 days) mortality (RR 0.64, 95%CIl 0.21-1.95), or the rate of significant
adverse events (RR 0.78, 95%Cl 0.43-1.40).

A total of 4 RCTs (180 patients) evaluating the efficacy of NAC were included in a systematic
review. The meta-analysis demonstrated that NAC is not associated with improvement in
short-term (<90 days) mortality (RR 0.89, 95%CI 0.63-1.25). No RCT evaluated the rate of
significant adverse events with the use of NAC.

A total of 1 RCT (234 patients) evaluating the efficacy of ketoconazole was selected for
analysis in a systematic review. The meta-analysis demonstrated that ketoconazole did not
improve the short-term (<90 days) mortality (RR 1.02, 95%Cl 0.72-1.46), or the rate of
significant adverse events (RR 1.25, 95%Cl 0.74-2.12).

A total of 1 RCTs (235 patients) evaluating the efficacy of lisofylline was selected in a
systematic review. The meta-analysis demonstrated that lisofylline had beneficial effects in
terms of short-term (<90 days) mortality (RR 1.31, 95%CI 0.87-1.98). No RCT evaluated the
rate of significant adverse events associated with the use of lisofylline.

Quality of evidence:

1.

Regarding inhaled nitric oxide, a majority of studies had a high risk for bias in blinding with
regard to short-term (<90 days) mortality. The risk of bias for the occurrence of significant
adverse events was not high. No inconsistency was observed in analysis of short-term (<90
days) mortality (I>= 0%) or significant adverse effects (I> = 0%,). No indirectness was
observed. Since the number of patients was smaller than the optimal information size and
therefore the 95%CI was large, the imprecision of this meta-analysis was high. Publication
bias could not be determined because of the small number of reported studies.

Regarding inhaled (3, stimulant, no risk of bias was observed. Inconsistency could not be
evaluated because of the small number of reported studies. No indirectness was observed.
Since the number of patients was smaller than the optimal information size and therefore
95%Cl was large, the imprecision of this meta-analysis was high. Publication bias could not
be determined because of the small number of reported studies.

Regarding intravenous B stimulant, no risk of bias was observed. Inconsistency ranged
from moderate to severe (short-term (<90 days) mortality, I>= 68%; severe adverse events,
I”= 49%, respectively). No indirectness was observed. Since the number of patients was
smaller than the optimal information size and therefore 95%CI was large, the imprecision of
this meta-analysis was high. Publication bias could not be determined because of the small
number of reported studies.

Regarding GM-CSF, no risk of bias was observed. No inconsistency was observed in
short-term (<90 days) mortality (I°= 0%). Inconsistency in significant adverse events could
not be determined because of the small number of reported studies (only one RCT
included). No indirectness was observed. Since the number of patients was smaller than the
optimal information size and therefore 95%C| was large, the imprecision of this
meta-analysis was high. Publication bias could not be determined because of the small
number of reported studies.

Regarding PGE4, no risk of bias was observed. No inconsistency was observed in
short-term (<90 days) mortality (I°= 0%), while moderate inconsistency was observed in
significant adverse events (I = 45%). No indirectness was observed. Since the number of
patients was smaller than the optimal information size and therefore 95%CI was large, the
imprecision of this meta-analysis was high. Publication bias could not be determined
because of the small number of reported studies.

Regarding statin, no risk of bias was observed. Moderate to severe inconsistency was
observed (short-term (<90 days) mortality, I = 65%; significant adverse events, I = 35%,
respectively). No indirectness was observed. Since the number of patients was smaller than
the optimal information size and therefore 95%CI| was large, the imprecision of this
meta-analysis was high. Publication bias could not be determined because of the small
number of reported studies.

Regarding surfactant, high risk of bias was observed in blinding of short-term (<90 days)
mortality. No risk of bias was observed in the rate of significant adverse events. No
inconsistency was observed in short-term (<90 days) mortality (I° = 0%), while severe
inconsistency was observed in the rate of significant adverse events (I> = 71%). No
indirectness was observed. Since the number of patients was smaller than the optimal
information size and therefore 95%CI was large, the imprecision of this meta-analysis was
high. Publication bias could not be determined because of the small number of reported
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studies.

8. Regarding APC, no risk of bias was observed in short-term (<90 days) mortality, while high
risk of bias was observed in blinding and concealment of significant adverse events. Mild
inconsistency was observed (short-term [<90 days] mortality, I° = 29%; severe adverse
events, 1= 1%, respectively). No indirectness was observed. Since the number of patients
smaller than the optimal information size and therefore 95%CI was large, the imprecision of
this meta-analysis was high. Publication bias could not be determined because of the small
number of reported studies.

9. Regarding NAC, no risk of bias was observed. No inconsistency was observed (short-term
(<90 days) mortality, I°= 0%). No indirectness was observed. Since the number of patients
was smaller than the optimal information size and therefore 95%CI| was large, the
imprecision of this meta-analysis was high. Publication bias could not be determined
because of the small number of reported studies.

10. Regarding ketoconazole, no serious risk of bias was observed. Inconsistency could not be
determined because of the small number of reported studies (only one RCT included). No
indirectness was observed. Since the number of patients was smaller than the optimal
information size and therefore 95%CI was large, the imprecision of this meta-analysis was
high. Publication bias could not be determined because of the small number of reported
studies.

11.  Regarding lisofylline, no serious risk of bias was observed. Inconsistency could not be
determined because of the small number of reported studies (only one RCT included). No
indirectness was observed. Since the number of patients was smaller than the optimal
information size and therefore 95%CI was large, the imprecision of this meta-analysis was
high. Publication bias could not be determined because of the small number of reported
studies.

Judgement of benefit and harm, resources and cost: Systematic review demonstrated that
neither efficacy nor the rate of significant adverse effects was found for any drug except
intravenous (3, stimulant and PGE,. The benefit was considered to be small compared to the
increase in cost. However, intravenous B, stimulant and PGE;, are associated with an increase in
the rate of significant adverse events. With these medications, the benefit was considered to be
small compared to the increase in cost.

Recommendations:
We do not recommend using the following drugs to treat adult patients with ARDS (strength of
recommendation “strong recommendation”).

GRADE 1B Inhaled/ intravenous B, stimulant, prostaglandin E (PGE;), activated protein
C (APC), ketoconazole, and lisofylline (Quality of evidence "moderate”)

GRADE 1C Inhaled nitric oxide (NO) (Quality of evidence "low”)

GRADE 1D Surfactant (Quality of evidence "very low”)

We do not suggest using the following drugs to treat adult patients with ARDS (strength of
recommendation “weak recommendation”).

GRADE 2B granulocyte macrophage colony-stimulating factor (GM-CSF),
N-acetylcysteine (NAC) (Quality of evidence "moderate”)
GRADE 2C Statin (Quality of evidence "low”)

Additional Considerations: These drugs are not approved for clinical use by the Japanese
national health insurance system.

Subgroup considerations None
Implementation considerations . Inhaled NO requires special facility and equipment.
. Inhaled B, stimulant requires uncommon equipment during mechanical ventilation.
. GM-CSF, NAC, ketoconazole and lisofylline are uncommon drugs that are not available in
Japan.

. Surfactant is an uncommon drug in the treatment of adult patients.
. APC is an uncommon drug.

. Intravenous B, stimulant, PGE, and statin do not require special facility or equipment.
Monitoring and evaluation Cardiorespiratory monitoring and blood testing are necessary to detect adverse events.
considerations
Research possibilities Because of a limited number of high-quality RCTs, large-scale, high-quality clinical trials are

necessary to evaluate the efficacy of these medications.

Note 1: Short-term (<90 days) mortality indicates death within 90 days, which was analyzed as a main outcome in each study.
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