Supplementary Materials 7-a.
Forest plot of duration of mechanical ventilation
excluded different co-interventions

Fentanyl Other Opioids Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Remifentanil
Cevik et al. (ref. 17) 4575 4713 16 45.75 74.71 16 0.4% 0.00[-43.28,43.28] < >
Cheng et al. (ref. 18) 9.57 561 154 1741 1155 150 18.6% -7.84 [-9.89, -5.79] -
Liu et al. (ref. 21) 150 145.32 35 109 68.8 35 0.3% 41.00 [-12.27, 94.27] >
Maddali et al. (ref. 22) 4.08 3.77 59 4.05 3.67 58 19.8% 0.03 [-1.32, 1.38] -1
Mollhoff et al. (ref. 23) 7.25 3.76 148 1475 919 145 19.4% -7.50 [-9.11, -5.89] -
Muellejans et al. (ref. 24) 1.3 0.9 75 1.1 2.8 77  20.5% 0.20 [-0.46, 0.86] ™
Spies et al. (ref. 27) 162 66 32 136 56.5 28 0.7%  26.00 [-5.00, 57.00] >
Subtotal (95% Cl) 519 509 79.6%  -2.95[-7.01, 1.11] —~ll

Heterogeneity: Tau? = 17.11; Chi? = 124.82, df = 6 (P < 0.00001); I> = 95%
Test for overall effect: Z=1.42 (P = 0.15)

1.2.2 Morphine

Oliver et al. (ref. 26) 4.75 1.86 38 4.69 1.66 41 20.4% 0.06 [-0.72, 0.84] I
Subtotal (95% CI) 38 41  20.4% 0.06 [-0.72, 0.84]

Heterogeneity: Not applicable
Test for overall effect: Z=0.15 (P = 0.88)

Total (95% Cl) 557 550 100.0%  -2.55[-5.28, 0.19] -

Heterogeneity: Tau? = 9.38; Chi? = 131.77, df = 7 (P < 0.00001); I = 95% : : : i

Test f Il effect: Z = 1.83 (P = 0.07 -10 -5 0 5 10
est for overall effect: Z = 1.83 (P = 0.07) Favors [Fentanyl] Favors [Other Opioids]

Test for subaroup differences: Chi2 =2.03, df =1 (P = 0.15), 2= 50.9%



Supplementary Materials 7-b.
Forest plot of duration of ICU stay excluded
different co-interventions

Fentanyl Other Opioids Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Remifentanil
Cevik et al. (ref. 17) 237 159.89 16 208.69 239.06 16 0.4% 28.31[-112.61, 169.23] * >
Cheng et al. (ref. 18) 53.94 30.05 154 6162 3442 150 20.0% -7.68 [-14.95, -0.41] -
Liu et al. (ref. 21) 200 148.41 35 152 92.76 35 2.3% 48.00 [-9.98, 105.98] >
Maddali et al. (ref. 22) 62.4 43.2 59 60 31.2 58 15.3% 2.40[-11.24, 16.04] -
Mollhoff et al. (ref. 23) 348 17.36 148 53.4 306 145 20.9% -18.60[-24.31,-12.89] - =
Muellejans et al. (ref. 24) 39.5 40.5 75 40.8 40.2 77  15.9% -1.30 [-14.13, 11.53] "
Spies et al. (ref. 27) 624 108 32 552 108 28 26% 72.00[17.22, 126.78] —
Subtotal (95% CI) 519 509 77.3% -1.62 [-13.55, 10.32] et
Heterogeneity: Tau? = 135.40; Chi? = 26.60, df = 6 (P = 0.0002); I? = 77%
Test for overall effect: Z=0.27 (P = 0.79)
1.3.2 Morphine
Oliver et al. (ref. 26) 23.07 1.46 38 23.2 2.46 41 22.7% -0.13 [-1.01, 0.75] I
Subtotal (95% CI) 38 41 22.7% -0.13 [-1.01, 0.75]
Heterogeneity: Not applicable
Test for overall effect: Z=0.29 (P = 0.77)
Total (95% CI) 557 550 100.0% -2.21 [-11.53, 7.10]

Heterogeneity: Tau? = 99.47; Chi? = 52.67, df =7 (P < 0.00001); I>=87%

Test for overall effect: Z=0.47 (P = 0.64)

Test for subgroup differences: Chi?2 = 0.06, df =1 (P =0.81), 2= 0%

20 10 0 10 20
Favors [Fentanyl] Favors [Other Opioids]



Supplementary Materials 7-c.
Forest plot of severe adverse events excluded

different co-interventions

Fentanyl Other opioids Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 Remifentanil
Cevik et al. (ref. 17) 5 16 7 16 27.3% 0.71[0.29, 1.78] =
Cheng et al. (ref. 18) 5 154 8 150 19.1% 0.61[0.20, 1.82] =
Mollhoff et al. (ref. 23) 12 149 25 172  53.6% 0.55[0.29, 1.06] |
Muellejans et al. (ref. 24) 0 81 0 115 Not estimable
Subtotal (95% CI) 400 453 100.0% 0.60 [0.37, 0.98] —ll
Total events 22 40
Heterogeneity: Tau? = 0.00; Chi? = 0.20, df =2 (P = 0.90); I’= 0%
Test for overall effect: Z = 2.06 (P = 0.04)
Total (95% CI) 400 453 100.0% 0.60 [0.37, 0.98] —ll
Total events 22 40

- 2 — . 12 — —_ — . 12 = NO : : : :
Heterogeneity: Tau? = 0.00; Chi? = 0.20, df =2 (P = 0.90); I’ = 0% 02 05 ) 5 5

Test for overall effect: Z=2.06 (P = 0.04)
Test for subgroup differences: Not applicable

Favors [Fentanyl] Favors [Other Opioids]



Supplementary Materials 7-d.
Forest plot of delirium excluded different co-
Interventions

Fentanyl Other Opioids Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Remifentanil
Liu et al. (ref. 21) 14 35 8 35 54.5% 1.75[0.84, 3.64] il
Spies et al. (ref. 27) 7 32 8 28 45.5% 0.77 [0.32, 1.84] i
Subtotal (95% CI) 67 63 100.0% 1.20 [0.54, 2.69] et —
Total events 21 16
Heterogeneity: Tau? = 0.17; Chi*? = 2.01, df =1 (P = 0.16); 1> = 50%
Test for overall effect: Z = 0.45 (P = 0.66)
Total (95% ClI) 67 63 100.0% 1.20 [0.54, 2.69] ———eee I E———
Total events 21 16
Heterogeneity: Tau? = 0.17; Chi2 = 2.01, df = 1 (P = 0.16); 12 = 50% 0?5 0?7 1 1?5 2
Test for overall effect: Z=0.45 (P = 0.66) Favors [Fentanyl] Favors [Other Opioids]

Test for subaroup differences: Not applicable



Supplementary Materials 7-e.

Forest plot of duration of mechanical ventilation
excluded studies that included only postoperative
patients

Fentanyl Other Opioids Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Remifentanil
Cevik et al. (ref. 17) 4575 47.13 16 45.75 74.71 16 0.9% 0.00[-43.28, 43.28] * >
Karabinis et al. (ref. 19) 33.64 14.03 22 43.09 22.01 47 152% -9.45[-18.05,-0.85] * "
Liu et al. (ref. 21) 150 145.32 35 109 68.8 35 0.6% 41.00[-12.27, 94.27] >
Muellejans et al. (ref. 24) 1.3 0.9 75 1.1 2.8 77 44.7% 0.20 [-0.46, 0.86] .3
Muellejans et al. (ref. 25) 24.2 7 33 207 5.2 39 36.9% 3.50[0.61, 6.39] — &
Spies et al. (ref. 27) 162 66 32 136 56.5 28 1.7%  26.00[-5.00, 57.00] >
Subtotal (95% CI) 213 242 100.0% 0.63 [-3.48, 4.74] el

Heterogeneity: Tau? = 9.75; Chi? = 14.60, df =5 (P = 0.01); I = 66%
Test for overall effect: Z = 0.30 (P = 0.76)

1.2.2 Morphine
Subtotal (95% Cl) 0 0 Not estimable

Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI) 213 242 100.0%  0.63 [-3.48, 4.74] ’

g 2 — . i2 = = = 12 = 0, T T T T T
Heterogeneity: Tau? = 9.75; Chi? = 14.60, df = 5 (P = 0.01); I = 66% 10 5 0 5 10

Testfor overall effe(.:t: 2=0.30 (P = 0'7_6) Favors [Fentanyl] Favors [Other Opioids]
Test for subaroup differences: Not applicable




Supplementary Materials 7-f.
Forest plot of duration of ICU stay excluded
studies that included only postoperative patients

Fentanyl Other Opioids Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Remifentanil
Cevik et al. (ref. 17) 237 159.89 16 208.69 239.06 16 1.2% 28.31[-112.61, 169.23] * >
Karabinis et al. (ref. 19) 58.43 36.79 22 59.85 33.25 47 25.0% -1.42 [-19.49, 16.65] |
Liu et al. (ref. 21) 200 148.41 35 152 92.76 35 6.0% 48.00 [-9.98, 105.98] >
Muellejans et al. (ref. 24) 39.5 40.5 75 40.8 40.2 77  30.1% -1.30 [-14.13, 11.53] "
Muellejans et al. (ref. 25) 62.4 27.2 33 46.1 22 39 31.3% 16.30 [4.73, 27.87] — &
Spies et al. (ref. 27) 624 108 32 552 108 28 6.6%  72.00[17.22, 126.78] >
Subtotal (95% CI) 213 242 100.0% 12.29 [-3.16, 27.74] ~

Heterogeneity: Tau? = 164.01; Chi? = 12.16, df =5 (P = 0.03); 1> = 59%
Test for overall effect: Z=1.56 (P = 0.12)

1.3.2 Morphine
Subtotal (95% CI) 0 0 Not estimable

Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI) 213 242 100.0% 12.29 [-3.16, 27.74] e
itv: 2 = . 2= = = 12 = o } } } f
Heterogeneity: Tau? = 164.01; Chi? = 12.16, df =5 (P = 0.03); 1> = 59% 20 10 0 10 20

Test for overall effec.:t: Z£=1.56(P= 0'1.2) Favors [Fentanyl] Favors [Other Opioids]
Test for subaroup differences: Not applicable




Supplementary Materials 7-g.
Forest plot of severe adverse events excluded
studies that included only postoperative patients

Fentanyl Other opioids Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 Remifentanil
Cevik et al. (ref. 17) 5 16 7 16 52.6% 0.71[0.29, 1.78] |
Karabinis et al. (ref. 19) 2 37 4 84 16.1% 1.14 [0.22, 5.93] -
Muellejans et al. (ref. 24) 0 81 0 115 Not estimable
Muellejans et al. (ref. 25) 6 39 4 40 31.3% 1.54 [0.47, 5.04] =
Subtotal (95% CI) 173 255 100.0% 0.98 [0.50, 1.90] e
Total events 13 15
Heterogeneity: Tau? = 0.00; Chi# = 1.07,df =2 (P = 0.59); 1?= 0%
Test for overall effect: Z = 0.06 (P = 0.95)
Total (95% Cl) 173 255 100.0% 0.98 [0.50, 1.90] ——t
Total events 13 15

1 1

Heterogeneity: Tau? = 0.00; Chi#=1.07,df =2 (P = 0.59); > = 0% 1 1

Test f Il effect: Z=0.06 (P =0.95 0.2 0.5 1 2 S
estior overall e eg :£=0.06 (P =0. _ ) Favors [Fentanyl] Favors [Other Opioids]

Test for subaroup differences: Not applicable



Supplementary Materials 7-h.
Forest plot of delirium excluded studies that
included only postoperative patients

Fentanyl Other Opioids Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Remifentanil
Liu et al. (ref. 21) 14 35 8 35 42.0% 1.75[0.84, 3.64] .
Muellejans et al. (ref. 25) 9 39 7 40 28.9% 1.32[0.54, 3.19] =
Spies et al. (ref. 27) 7 32 8 28 29.2% 0.77 [0.32, 1.84] =
Subtotal (95% Cl) 106 103 100.0% 1.27 [0.79, 2.04] e
Total events 30 23
Heterogeneity: Tau? = 0.00; Chi*? =2.02,df =2 (P =0.36); I’=1%
Test for overall effect: Z = 0.97 (P = 0.33)
Total (95% Cl) 106 103 100.0% 1.27 [0.79, 2.04] e
Total events 30 23
Heterogeneity: Tau? = 0.00; Chi2 = 2.02, df = 2 (P = 0.36); 2= 1% 0f5 0?7 1 1f5 2

Test for overall effect: Z = 0.97 (P = 0.33)
Test for subaroup differences: Not applicable

Favors [Fentanyl] Favors [Other Opioids]



