ASA Practice Guidelines for Moderate Procedural Sedation and Analgesia: Meta-Analyses

American Society of Anesthesiologists


[image: ]
Mehta PP 2016 (EGD) =  esophagogastroduodenoscopy RCT
Mehta PP (2016 (Col) =  colonoscopy RCT
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image7.emf
Model


Study name


Statistics for each study


MH odds ratio and 99% CI


MH odds 


Lower 


Upper 


ratio


limit


limit


Z-Value


p-Value


Carlsson U (1995)


1.00


0.15


6.74


0.00


1.00


Clark G (2009)


0.96


0.29


3.15


-0.10


0.92


Guerra F (2014)


1.04


0.16


6.68


0.06


0.95


Riphaus A (2009)


0.73


0.06


8.59


-0.33


0.74


Salmon JF (1992)


1.00


0.02


42.73


0.00


1.00


Wagner HJ (1996)


0.18


0.02


1.75


-1.94


0.05


Wehrmann T (1999)


1.41


0.40


4.95


0.70


0.49


Fixed


0.90


0.47


1.70


-0.43


0.67


Random


0.92


0.48


1.78


-0.32


0.75


0.01


0.1


1


10


100


Favors propofol


Favors midazolam


Propofol versus midazolam - hypoxemia




Model Study name Statistics for each study MH odds ratio and 99% CI

MH odds  Lower  Upper 

ratio limit limit Z-Value p-Value

Carlsson U (1995) 1.00 0.15 6.74 0.00 1.00

Clark G (2009) 0.96 0.29 3.15 -0.10 0.92

Guerra F (2014) 1.04 0.16 6.68 0.06 0.95

Riphaus A (2009) 0.73 0.06 8.59 -0.33 0.74

Salmon JF (1992) 1.00 0.02 42.73 0.00 1.00

Wagner HJ (1996) 0.18 0.02 1.75 -1.94 0.05

Wehrmann T (1999) 1.41 0.40 4.95 0.70 0.49

Fixed 0.90 0.47 1.70 -0.43 0.67

Random 0.92 0.48 1.78 -0.32 0.75

0.01 0.1 1 10 100

Favors propofol Favors midazolam

Propofol versus midazolam - hypoxemia
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Model


Study name


Statistics for each study


Std diff in means and 99% CI


Std diff 


Standard 


Lower 


Upper 


in means


error


Variance


limit


limit


Z-Value


p-Value


Carlsson U (1995)


-0.70


0.22


0.05


-1.26


-0.14


-3.21


0.00


Clark G (2009)


-0.81


0.23


0.05


-1.40


-0.21


-3.51


0.00


Hari Keerthy P (2015)


-3.25


0.48


0.23


-4.49


-2.01


-6.75


0.00


Riphaus A (2009)


-2.37


0.35


0.12


-3.27


-1.47


-6.79


0.00


Wehrmann T (1999)


-1.25


0.16


0.02


-1.65


-0.85


-8.02


0.00


Fixed


-1.23


0.10


0.01


-1.49


-0.96


-11.87


0.00


Random


-1.57


0.35


0.12


-2.46


-0.68


-4.55


0.00


-5.00


-2.50


0.00


2.50


5.00


Favors Propofol


Favors Midazolam


Propofol versus midazolam - time to recovery




Model Study name Statistics for each study Std diff in means and 99% CI

Std diff  Standard  Lower Upper 

in means error Variance limit limit Z-Valuep-Value

Carlsson U (1995) -0.70 0.22 0.05 -1.26 -0.14 -3.21 0.00

Clark G (2009) -0.81 0.23 0.05 -1.40 -0.21 -3.51 0.00

Hari Keerthy P (2015) -3.25 0.48 0.23 -4.49 -2.01 -6.75 0.00

Riphaus A (2009) -2.37 0.35 0.12 -3.27 -1.47 -6.79 0.00

Wehrmann T (1999) -1.25 0.16 0.02 -1.65 -0.85 -8.02 0.00

Fixed -1.23 0.10 0.01 -1.49 -0.96 -11.87 0.00

Random -1.57 0.35 0.12 -2.46 -0.68 -4.55 0.00

-5.00 -2.50 0.00 2.50 5.00

Favors Propofol Favors Midazolam

Propofol versus midazolam - time to recovery
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Model


Study name


Statistics for each study


MH odds ratio and 99% CI


MH odds 


Lower 


Upper 


ratio


limit


limit


Z-Value


p-Value


Birch BR (1991)


28.50


3.35


242.72


4.03


0.00


Birkenfeld S (1989)


33.83


3.96


288.90


4.23


0.00


Clark MS (1991)


13.50


1.06


171.14


2.64


0.01


Holloway AM (1988)


4.33


1.26


14.86


3.06


0.00


Pearson RC (1991)


8.25


2.82


24.17


5.06


0.00


Rodrigo MR (1987)


108.33


9.26


1267.52


4.91


0.00


Sanders LD (1991)


9.71


1.28


73.63


2.89


0.00


Wille RT (2000)


16.00


0.94


271.52


2.52


0.01


Fixed


11.67


6.46


21.05


10.72


0.00


Random


14.07


5.59


35.45


7.37


0.00


0.01


0.1


1


10


100


Favors placebo


Favors flumazenil


Flumazenil versus placebo - recovery within 15 minutes




Model Study name Statistics for each study MH odds ratio and 99% CI

MH odds  Lower  Upper 

ratio limit limit Z-Value p-Value

Birch BR (1991) 28.50 3.35 242.72 4.03 0.00

Birkenfeld S (1989) 33.83 3.96 288.90 4.23 0.00

Clark MS (1991) 13.50 1.06 171.14 2.64 0.01

Holloway AM (1988) 4.33 1.26 14.86 3.06 0.00

Pearson RC (1991) 8.25 2.82 24.17 5.06 0.00

Rodrigo MR (1987) 108.33 9.26 1267.52 4.91 0.00

Sanders LD (1991) 9.71 1.28 73.63 2.89 0.00

Wille RT (2000) 16.00 0.94 271.52 2.52 0.01

Fixed 11.67 6.46 21.05 10.72 0.00

Random 14.07 5.59 35.45 7.37 0.00

0.01 0.1 1 10 100

Favors placebo Favors flumazenil

Flumazenil versus placebo - recovery within 15 minutes
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Model


Study name


Statistics for each study


Peto odds ratio and 99% CI


Peto 


Lower 


Upper 


odds ratio


limit


limit


Z-Value


p-Value


No authors listed (1992a)


5.74


2.39


13.80


5.13


0.00


No authors listed (1992b)


8.74


4.75


16.06


9.17


0.00


Cooper SA (1991)


4.81


0.69


33.61


2.08


0.04


Peters JM (1999)


2.53


0.30


21.45


1.12


0.26


Roberts SP (1993)


9.92


1.04


94.31


2.62


0.01


Fixed


7.13


4.49


11.32


10.94


0.00


Random


7.13


4.49


11.32


10.94


0.00


0.01


0.1


1


10


100


Favors placebo


Favors flumazenil


Flumazenil versus placebo for benzodiazepines+opioids - recovery within 30 minutes




Model Study name Statistics for each study Peto odds ratio and 99% CI

Peto  Lower  Upper 

odds ratio limit limit Z-Value p-Value

No authors listed (1992a) 5.74 2.39 13.80 5.13 0.00

No authors listed (1992b) 8.74 4.75 16.06 9.17 0.00

Cooper SA (1991) 4.81 0.69 33.61 2.08 0.04

Peters JM (1999) 2.53 0.30 21.45 1.12 0.26

Roberts SP (1993) 9.92 1.04 94.31 2.62 0.01

Fixed 7.13 4.49 11.32 10.94 0.00

Random 7.13 4.49 11.32 10.94 0.00

0.01 0.1 1 10 100

Favors placebo Favors flumazenil

Flumazenil versus placebo for benzodiazepines+opioids - recovery within 30 minutes
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Model


Study name


Statistics for each study


MH odds ratio and 99% CI


MH odds 


Lower 


Upper 


ratio


limit


limit


Z-Value


p-Value


Beitz et al 2012


0.58


0.35


0.98


-2.69


0.01


Langhan et al 2015


0.90


0.39


2.07


-0.32


0.75


Mehta et al 2016 (EGD)


0.95


0.47


1.95


-0.17


0.87


Mehta et al 2016 (Col)


0.91


0.46


1.80


-0.34


0.73


Qadeer et al 2009


0.38


0.19


0.75


-3.64


0.00


Slagelse et al 2013


0.75


0.31


1.80


-0.84


0.40


Fixed


0.68


0.51


0.90


-3.58


0.00


Random


0.70


0.47


1.02


-2.44


0.01


0.1


0.2


0.5


1


2


5


10


Favors Capnography


Favors No Capnography


Capnography versus no capnography  - hypoxemia




Model Study name Statistics for each study MH odds ratio and 99% CI

MH odds  Lower  Upper 

ratio limit limit Z-Value p-Value

Beitz et al 2012 0.58 0.35 0.98 -2.69 0.01

Langhan et al 2015 0.90 0.39 2.07 -0.32 0.75

Mehta et al 2016 (EGD) 0.95 0.47 1.95 -0.17 0.87

Mehta et al 2016 (Col) 0.91 0.46 1.80 -0.34 0.73

Qadeer et al 2009 0.38 0.19 0.75 -3.64 0.00

Slagelse et al 2013 0.75 0.31 1.80 -0.84 0.40

Fixed 0.68 0.51 0.90 -3.58 0.00

Random 0.70 0.47 1.02 -2.44 0.01

0.1 0.2 0.5 1 2 5 10

Favors Capnography Favors No Capnography

Capnography versus no capnography  - hypoxemia
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Model


Study name


Statistics for each study


MH odds ratio and 99% CI


MH odds 


Lower 


Upper 


ratio


limit


limit


Z-Value


p-Value


Deitch K. (2007)


0.98


0.18


5.25


-0.03


0.97


Deitch K. (2011)


0.32


0.11


0.98


-2.63


0.01


Haines DJ. (1992)


0.45


0.06


3.15


-1.06


0.29


Reed MW. (1993)


0.21


0.03


1.55


-2.01


0.04


Reshef R. (1996)


0.34


0.06


1.80


-1.67


0.10


Rohlfing GK. (1998)


0.08


0.00


1.56


-2.20


0.03


Rozario L. (2008)


0.06


0.03


0.12


-10.57


0.00


Fixed


0.15


0.09


0.24


-10.49


0.00


Random


0.24


0.07


0.81


-3.01


0.00


0.01


0.1


1


10


100


Favors Suppl O2


Favors No Suppl O2


Supplemental oxygen versus no supplemental oxygen - hypoxemia




Model Study name Statistics for each study MH odds ratio and 99% CI

MH odds  Lower  Upper 

ratio limit limit Z-Value p-Value

Deitch K. (2007) 0.98 0.18 5.25 -0.03 0.97

Deitch K. (2011) 0.32 0.11 0.98 -2.63 0.01

Haines DJ. (1992) 0.45 0.06 3.15 -1.06 0.29

Reed MW. (1993) 0.21 0.03 1.55 -2.01 0.04

Reshef R. (1996) 0.34 0.06 1.80 -1.67 0.10

Rohlfing GK. (1998) 0.08 0.00 1.56 -2.20 0.03

Rozario L. (2008) 0.06 0.03 0.12 -10.57 0.00

Fixed 0.15 0.09 0.24 -10.49 0.00

Random 0.24 0.07 0.81 -3.01 0.00

0.01 0.1 1 10 100

Favors Suppl O2 Favors No Suppl O2

Supplemental oxygen versus no supplemental oxygen - hypoxemia
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Model


Study name


Statistics for each study


MH odds ratio and 99% CI


MH odds 


Lower 


Upper 


ratio


limit


limit


Z-Value


p-Value


Barclay J (1990)


0.16


0.01


3.04


-1.61


0.11


Barriga J (2008)


1.27


0.11


14.61


0.25


0.80


Lee JJ (2011)


0.11


0.01


2.03


-1.95


0.05


Wong DH (1996)


1.30


0.20


8.46


0.36


0.72


Yalcin Cok O (2008)


0.83


0.39


1.76


-0.64


0.52


Yuksel O (2007)


0.18


0.04


0.86


-2.82


0.00


Fixed


0.57


0.33


1.00


-2.57


0.01


Random


0.48


0.16


1.43


-1.73


0.08


0.01


0.1


1


10


100


Favors Midaz+Opioids


Favors Midazolam


Midazolam+opioids versus midazolam - pain/discomfort




Model Study name Statistics for each study MH odds ratio and 99% CI

MH odds  Lower  Upper 

ratio limit limit Z-Value p-Value

Barclay J (1990) 0.16 0.01 3.04 -1.61 0.11

Barriga J (2008) 1.27 0.11 14.61 0.25 0.80

Lee JJ (2011) 0.11 0.01 2.03 -1.95 0.05

Wong DH (1996) 1.30 0.20 8.46 0.36 0.72

Yalcin Cok O (2008) 0.83 0.39 1.76 -0.64 0.52

Yuksel O (2007) 0.18 0.04 0.86 -2.82 0.00

Fixed 0.57 0.33 1.00 -2.57 0.01

Random 0.48 0.16 1.43 -1.73 0.08

0.01 0.1 1 10 100

Favors Midaz+Opioids Favors Midazolam

Midazolam+opioids versus midazolam - pain/discomfort
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Model


Study name


Statistics for each study


Peto odds ratio and 99% CI


Peto 


Lower 


Upper 


odds ratio


limit


limit


Z-Value


p-Value


Froehlich F (1997)


2.03


0.69


5.98


1.68


0.09


Klein EJ (2002)


3.03


0.27


33.55


1.19


0.23


Lee JJ (2011)


1.82


0.09


38.72


0.50


0.61


Walton (1991)


6.50


1.23


34.24


2.90


0.00


Wong DH (1996)


7.65


0.19


301.43


1.43


0.15


Yuksel O (2007)


0.68


0.18


2.52


-0.76


0.44


Fixed


1.97


1.00


3.90


2.57


0.01


Random


2.21


0.80


6.12


2.01


0.04


0.01


0.1


1


10


100


Favors Midaz+Opioids


Favors Midazolam


Midazolam+opioids versus midazolam  -  hypoxemia




Model Study name Statistics for each study Peto odds ratio and 99% CI

Peto  Lower  Upper 

odds ratio limit limit Z-Value p-Value

Froehlich F (1997) 2.03 0.69 5.98 1.68 0.09

Klein EJ (2002) 3.03 0.27 33.55 1.19 0.23

Lee JJ (2011) 1.82 0.09 38.72 0.50 0.61

Walton (1991) 6.50 1.23 34.24 2.90 0.00

Wong DH (1996) 7.65 0.19 301.43 1.43 0.15

Yuksel O (2007) 0.68 0.18 2.52 -0.76 0.44

Fixed 1.97 1.00 3.90 2.57 0.01

Random 2.21 0.80 6.12 2.01 0.04

0.01 0.1 1 10 100

Favors Midaz+Opioids Favors Midazolam

Midazolam+opioids versus midazolam  -  hypoxemia
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Model


Study name


Statistics for each study


MH odds ratio and 99% CI


MH odds 


Lower 


Upper 


ratio


limit


limit


Z-Value


p-Value


Barclay J (1990)


1.91


0.35


10.54


0.97


0.33


Barriga J (2008)


0.84


0.10


6.74


-0.22


0.83


Cragg AH (1991)


1.00


0.23


4.42


0.00


1.00


Goktay O (2011)


2.17


0.39


12.05


1.16


0.25


Lee JJ (2011)


1.45


0.27


7.88


0.57


0.57


Milligan K (1988)


0.25


0.06


1.13


-2.37


0.02


Yalcin Cok O (2008)


1.39


0.42


4.62


0.71


0.48


Yuksel O (2007)


1.28


0.21


7.85


0.35


0.73


Fixed


1.07


0.62


1.84


0.31


0.76


Random


1.09


0.58


2.06


0.35


0.73


0.01


0.1


1


10


100


Favors Midaz+Opioids


Favors Midazolam


Midazolam+opioids versus midazolam  -  recall




Model Study name Statistics for each study MH odds ratio and 99% CI

MH odds  Lower  Upper 

ratio limit limit Z-Value p-Value

Barclay J (1990) 1.91 0.35 10.54 0.97 0.33

Barriga J (2008) 0.84 0.10 6.74 -0.22 0.83

Cragg AH (1991) 1.00 0.23 4.42 0.00 1.00

Goktay O (2011) 2.17 0.39 12.05 1.16 0.25

Lee JJ (2011) 1.45 0.27 7.88 0.57 0.57

Milligan K (1988) 0.25 0.06 1.13 -2.37 0.02

Yalcin Cok O (2008) 1.39 0.42 4.62 0.71 0.48

Yuksel O (2007) 1.28 0.21 7.85 0.35 0.73

Fixed 1.07 0.62 1.84 0.31 0.76

Random 1.09 0.58 2.06 0.35 0.73

0.01 0.1 1 10 100

Favors Midaz+Opioids Favors Midazolam

Midazolam+opioids versus midazolam  -  recall
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Model


Study name


Statistics for each study


MH odds ratio and 99% CI


MH odds 


Lower 


Upper 


ratio


limit


limit


Z-Value


p-Value


Carlsson U (1995)


1.10


0.35


3.46


0.22


0.82


Guerra F (2014)


0.96


0.11


8.12


-0.05


0.96


Patterson KW (1991)


0.16


0.03


1.05


-2.51


0.01


Salmon JF (1992)


1.31


0.20


8.70


0.37


0.71


Wagner HJ (1996)


0.02


0.00


0.33


-3.53


0.00


Fixed


0.49


0.25


0.97


-2.67


0.01


Random


0.40


0.07


2.21


-1.38


0.17


0.01


0.1


1


10


100


Favors propofol


Favors midazolam


Propofol versus midazolam - patient recall




Model Study name Statistics for each study MH odds ratio and 99% CI

MH odds  Lower  Upper 

ratio limit limit Z-Value p-Value

Carlsson U (1995) 1.10 0.35 3.46 0.22 0.82

Guerra F (2014) 0.96 0.11 8.12 -0.05 0.96

Patterson KW (1991) 0.16 0.03 1.05 -2.51 0.01

Salmon JF (1992) 1.31 0.20 8.70 0.37 0.71

Wagner HJ (1996) 0.02 0.00 0.33 -3.53 0.00

Fixed 0.49 0.25 0.97 -2.67 0.01

Random 0.40 0.07 2.21 -1.38 0.17

0.01 0.1 1 10 100

Favors propofol Favors midazolam

Propofol versus midazolam - patient recall


