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Abstract

Management of acute bronchiolitis remains controversial due to lack of strong evidence-based data. Nebulized epinephrine
and hypertonic saline have been studied in infants with bronchiolitis, with conflicting results. This systematic review and
meta-analysis aimed to evaluate the efficacy on length of stay (LOS), clinical severity scores (CSS), oxygen saturation (SaO2)
and safety profile of nebulized epinephrine plus hypertonic saline (HS) in infants with acute bronchiolitis. Outcomes were
represented by mean differences (MD) or standard mean differences (SMD) and 95% confidence intervals (Cls) were utilized.
18 trials were systematically selected and 16 of them contributed for the meta-analysis (1,756 patients). Overall, a modest but
significant positive impact was observed of the combination therapy on LOS (MD of — 0.35 days, 95% CI -0.62 to -0.08, p =
0.01, I2 = 91%). Stratification by time of CSS assessment unveiled positive results in favor of the combination therapy in CSS
assessed 48 hours and 72 hours after the admission (SMD of -0.35, 95% CI -0.62 to -0.09, p = 0.008, 12 = 41% and SMD of
-0.27, 95% CI -0.50 to -0.04, p = 0.02, I2 = 0%, respectively). No difference in SaO2 was observed. Additional data showed
a consistent safety profile, with a low rate of adverse events (1%), most of them mild and transient. In conclusion, nebulized
epinephrine plus HS may be considered as a safe, cheap and efficient alternative for decreasing LOS and CSS in infants with

acute bronchiolitis, especially on those who require more than 48 hours of hospitalization.
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SSH + Epinephrine Control Mean Difference Mean Difference
Study or Subgroup Mean SD__Total Mean SD_Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Al-Ansari, 2010 1.48 139 115 1.88 176 56 8.7% -0.40[-0.93,0.13] ~
Campaia, 2014 45 222 42 5 296 32  3.5% -0.50[-1.73,0.73] R
Del Giudice, 2012 4.9 13 54 5.6 1.6 52 8.4% -0.70 [-1.26, -0.14] e
Faten, 2014 4.48 3.81 36 3.5 1.973 57 3.0% 0.98 [-0.37, 2.33] ]
Flores-Gonzales, 2015 3.94 1.37 94 4.82 2.3 91 8.5% K . e —
Jacobs, 2014 0.17 0.0037 52 0.162 0.166 49 13.1%
Mandelberg, 2003 3 1.2 27 4 19 25 5.5%
Pandit, 2013 3.92 1.72 51 4.08 1.9 49 6.8% e E—
Reisi, 2018 1.841 0.604 90 1.283 0.796 30 11.2% —_—
Sharma, 2020 3.858 2.029 49 4.058 2.138 49 5.8% I E—
Sreenivasa, 2015 2.5 1.4 50 34 17 50 7.8%
Tal, 2006 26 1.4 21 35 17 20 4.9% -0.90 [-1.86, 0.06]
Uysalol, 2017 0.166 0.246 75 0.666 0.617 231 12.9% -0.50([-0.60, -0.40] -
Total (95% CI) 756 791 100.0% -0.35 [-0.62, -0.08] -
Heterogeneity: Tau? = 0.14; Chi? = 132.83, df = 12 (P < 0.00001); I = 91% + + 1 3
Test for overall effect: Z = 2.56 (P = 0.0 Favours HS + Epinephrine Favours Control
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HS + Epinephrine Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.2.1 30 minutes

Anil, 2010 2.9 1.2 39 2.902 0.965 75 16.0% -0.00 [-0.39, 0.39] e

Del Giudice, 2012 8.5 1.4 52 8.8 15 54 16.5% -0.21[-0.59, 0.18] -1
Faten, 2014 4.54 153 36 4.594 2.105 57  13.9% -0.03 [-0.45, 0.39] I —
Khanal, 2015 4.3 2 50 4.9 11 50 15.4% -0.37 [-0.76, 0.03] |
Mandelberg, 2003 7.709 1.465 27 7.803 1.495 25 8.2% -0.06 [-0.61, 0.48] [ —
Pandit, 2013 10.5 17 51 103 17 49 15.6% 0.12 [-0.28, 0.51] .
Sharmin, 2014 35 2 28 4.1 2 25 8.3% -0.30 [-0.84, 0.25] S

Tal, 2006 6.25 11 21 7 1 20 6.1% -0.70 [-1.33, -0.07]

Subtotal (95% CI) 304 355 100.0% -0.15[-0.31,0.01]

Heterogeneity: Tau? = 0.00; Chi? = 7.19, df = 7 (P = 0.41); I> = 3%

Test for overall effect: Z = 1.85 (P = 0.06)

1.2.2 60 minutes

Anil, 2010 23 1.4 39 2.201 1.147 75 20.2% 0.08 [-0.31, 0.47] —
Faten, 2014 43 153 36 4.228 1.472 57  19.5% 0.05 [-0.37, 0.47] —
Khanal, 2015 2.2 1.2 50 3.2 1 50 19.6% -0.90[-1.31, -0.49]

Reisi, 2018 6.625 1.524 120 6.307 1.56 40  20.8% 0.21[-0.15, 0.57] ™
Sharma, 2020 53 148 49 5.7 1.56 49  19.9% -0.26 [-0.66, 0.14] *
Subtotal (95% CI) 294 271 100.0% -0.16 [-0.54, 0.22]

Heterogeneity: Tau? ; Chi? = 18.97, df = 4 (P = 0.0008); I* = 79%

Test for overall effect: .82 (P = 0.41)

1.2.3 120 minutes

Anil, 2010 2.2 1.4 39 1.698 1.297 75 33.6% 0.37 [-0.02, 0.76] -
Faten, 2014 3.68 1.248 36 3.89 151 57 33.3% -0.15 [-0.56, 0.27] —
Khanal, 2015 1.7 0.9 50 2.9 0.8 50 33.1% -1.40[-1.84,-0.96]

Subtotal (95% CI) 125 182 100.0% -0.39 [-1.40, 0.63] —

Heterogeneity: Tau? = 0.76; Chi? = 36.00, df = 2 (P < 0.00001); I = 94%
Test for overall effect: Z = 0.75 (P = 0.46)

1.2.4 24 hours

Al-Ansari, 2010 3.876 1.135 115 3.97 1.4 56  14.6%
Del Giudice, 2012 7.4 1.6 52 8.3 1.7 54 13.3%
Jacobs, 2014 2.7 17 52 2 1.8 49 13.1%
Mandelberg, 2003 6.401 1.376 27 6.923 1.665 25 10.3%
Reisi, 2018 3.923 1.731 120 3.625 1.8 40  13.8%
Sharma, 2020 4.15 1.7 49 4.88 1.8 49 13.0%
Sreenivasa, 2015 7.574 17 50 7.728 2.8 50 13.2%
Tal, 2006 5.35 13 21 6.45 1 20 8.7%
Subtotal (95% CI) 486 343 100.0%
Heterogeneity: Tau? = 0.09; Chi? = 22.36, df = 7 (P = 0.002); I = 69%

Test for overall effect: Z = 1.39 (P = 0.16)

1.2.5 48 hours

Al-Ansari, 2010 3.846 1.162 115 412 111 56  31.9%
Del Giudice, 2012 6.5 1.6 52 7.7 1.6 54  25.6%
Mandelberg, 2003 5.794 1.558 27 6.094 194 25 16.7%
Sreenivasa, 2015 7.46 1.6 50 7.832 1.6 50 25.7%
Subtotal (95% CI) 185 100.0%
Heterogeneity: Tau® = 0.03; Chi® = 5.09, df = 3 (P = 0.17); I = 41%

Test for overall effect: Z = 2.65 (P = 0.008)

1.2.6 72 hours

Flores-Gonzales, 2015 393 121 94 431 1411 91 64.8%
Sreenivasa, 2015 737 121 50 7.68 1.411 50 35.2%
Subtotal (95% CI) 144 141 100.0%
Heterogeneity: Tau? = 0.00; Chi? = 0.05, df = 1 (P = 0.83); I> = 0%

Test for overall effect: .26 (P = 0.02)

1.2.7 120 hours

Flores-Gonzales, 2015 4.03 1.774 94 3.37 4.203 91 100.0%
Subtotal (95% CI) 94 91 100.0%

Heterogeneity: Not applicable
Test for overall effect: Z = 1.39 (P = 0.16)

Test for subgroup differences: Chi? = 9.32, df = 6 (P = 0.16), I = 35.6%

HS + Epinephrine Control
Study or Subgroup Mean SD Total Mean SD Total Weight
1.10.1 30 minutes
Anil, 2010 97.8 1.8 36 97.95 1.973 75 24.9%
Khanal, 2015 93.8 0.8 50 942 2 50 38.1%
Pandit, 2013 932 3.75 51 92.55 4 49 5.9%
Sharmin, 2014 96.9 1 28 967 14 25 31.0%
Subtotal (95% CI) 165 199 100.0%
Heterogeneity: Tau? = 0.00; Chi? = 2.71, df = 3 (P = 0.44); I = 0
Test for overall effect: Z = 0.48 (P = 0.63)
1.10.2 60 minutes
Anil, 2010 98.5 1.2 36 98.5 1.54 75 31.8%
Khanal, 2015 94.9 0.9 50 958 1.1 50 33.6%
Reisi, 2018 93.58 3.916 120 92.433 3.9 40  18.1%
Sharma, 2020 91.4 3.8 49 90.8 3.9 49 16.5%
Subtotal (95% CI) 255 214 100.0%

Heterogeneity: Tau? = 0.51; Chi? = 14.68, df = 3 (P = 0.002); I* = 80%
Test for overall effect: Z = 0.01 (P = 0.99)

1.10.3 120 minutes

Anil, 2010 98.5 1.2 36 98.7 1.2 75 49.3%
Khanal, 2015 95.6 1 50 97 1 50 50.7%
Subtotal (95% CI) 86 125 100.0%

Heterogeneity: Tau® = 0.67; Chi’ = 14.52, df = 1 (P = 0.0001); I* = 93%
Test for overall effect: Z = 1.35 (P = 0.18)

1.10.4 24 hours
Reisi, 2018
Subtotal (95% CI)
Heterogeneity: Not applicable

Test for overall effect: Z = 0.96 (P = 0.34)

95.202 3.855 3.9 40 100.0%
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