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Abstract

Objectives The study was performed to evaluate the efficacy and safety of chronotherapy of hypertension with different med-
ications monotherapy or a combination compared with traditional regimens Methods Three databases including PubMed,
EMBASE and the Cochrane Library were searched, from the inception of each database to 10 April 2020. The Review Manager
5.4 was adopted for meta-analyses and subgroup analyses. The blood pressure delta (A) was used as mean of differences (MD)
with 95% confidence intervals (CIs), and the estimated effect for events estimates the 95% CIs for frequency of events. The
adults with essential hypertension were treated with chronotherapy and traditional regimens. Results Twenty-eight RCTs,
recruiting 1865 patients in bedtime/evening dosing and 1867 in awakening/morning dosing, were enrolled in this quantitative
review. Meta-analysis showed no significant differences for overall drug-related AEs (RR=0.81, P=0.17; 12=41%), but an ob-
vious reduction of risk for overall withdrawals (RR=0.52, P=0.005; 12=0.0%) with bedtime dosing. No statistically significant
differences were noted for clinic BP and diurnal BP, but 24-hour (48-hour) BP, nocturnal BP, morning BP, and non-dippers
(%) showed obvious reductions, statistically. By class, there existed different efficacy between 2 administrations, with great
decrease in nocturnal BP control and changes in circadian rhythm with RAAS blockers monotherapy, but an all-day control
of BP for CCBs and diuretics. With regard to a combination, no significant differences in BP management were detected and
the data about beta-receptor blockers were limited. Conclusions The safety and efficacy of chronotherapy in antihypertensive

drugs might be based on the classes.
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Morning/Awakening

Evening/Bedtime

Mean Difference

Mean Difference

Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
4.2.1 ACEIs

Hermida 2009 8.4 8.8 58 112 5.5 57 7.7% -2.80[-5.48, -0.12] —
Hermida 2009a 886 6.6 83 9.7 73 82 7% -1.10([-3.22, 1.02] -1
Macciarulo 1999 1181 15.22 40 1513 151 40 2.0% -3.38[-10.02, 3.26] 1
Subtotal (95% CI) 181 179 19.4% -1.85[-3.47,-0.24] *
Hetergenaity Tau? = 0.00; Chiz = 1.17, df = 2 (P = 0.56); I? = 0%

Test for owerall effect: 2 = 2.25 (P = 0.02)

4.2.2 ARBs

Hermida 2003 17 o 46 32 o 44 Not estimable

Hermida 2005a 131 107 72147 112 76 5.4% -1.60[-5.13, 193] T
Hermida 2005k 12.2 8.8 50 154 1lé 50 4.2% -3.20[-7.41, 1.01] I
Hermida 2007 78 66 107 87 &4 108 115% -0.90[-2.64, 0.84] =
Hermida 2009k 13.8 85 67 133 1l1 23 5.4% -0.10[-3.61, 3.41] —_
Ushijima 2015 5.1 9.1 11 0.3 184 12 0.8% 4.20[-6.52, 14.92] e
Subtotal (95% CD) 353 356 27.3% -1.04 [-2.38, 0.30] L
Heterogeneity: Tau® = 0.00; Chi? = 2.32, df = 4 (F = 0.68); 1 = 0%

Test for owerall effect: 2 = 1.52 (P = 0.13)

4.2.3 Diuretics

Cahvo 2006 6.2 0.2 30 112 1ol 28 2.9% -5.00[-10.28, 0.28]

Hermida 2008 6.4 133 57 148 10 S6 4.0% -840([-12.73, -4.07] _—
Subtotal (95% CIy 87 84 6.9% -7.03 [-10.38, -3.68] -
Heterogeneity: Tau? = 0.00; Chi' = 0.95, df = 1 (P = 0.33); F = 0%

Test for owerall effect: Z = 4 11 (P < 0.0001)

4.2.4 CCBs

Hermida 2007a 103 107 3 113 123 41 3% -1.60[-6.65, 3.45] T
Hermida 2008a 3 10 88 13 12 32 6. 1% -4.00[-7.22, -0.78] -
Hermida 2 009¢ 87 4.8 118 128 118 120 74% -4.10[-6.85, -135] —_
Mold 1998 8.1 81 12 8.7 8 12 2.1% -0.60[-7.04, 5.84] T
Subtotal (35% CI) 257 265 18.8% -3.44 [-5.29, -159] &>
Heterogeneity, Tau? = 0.00; ChiZ = 1.59, df = 3 (P = 0.66); I? = 0%

Test for owerall effect: 2 = 3.64 (F = 0.0003)

4.2.5 BBs

Acelajado 2012 117 0 38 1143 [¢] 28 Nat estimable

Subtatal (95% CI) 38 38 Not estimable

Heterogeneity. Not applicable

Test for owerall effect: Mot applicable

4.2.6 ARBS+CCBs

Asmar 2011 11 11 231 11 12 232 9.8% 0.00[-2.10, 2.10] -
Hermida 2010 173 134 500 248 102 52 26% -7.50([-12.15, -2.87] —_—
Kario 2016 116 146 32 128 131 36 2.0% -1.20[-7.83, 543]

Feng 2013 28,34 12.73 26 3137 1183 28 2.0% -1.43 [-8.00,5.14]

subtotal (95% CI) 339 348 17.4%  -2.43 [-6.29, 1.43]

Heterogeneity: Tau? = 8.41; Chi* = 8.35, df = 3 (P = 0.04); I = 64%

Test for owerall effect: 2 = 123 (F = 0.22)

4.2.7 ARBs + Diuretics

Hermida 2011 17 116 104 17.9 1o 100 6.8% -0.90[-32.87, 2.07] 1
Huangfu 2015 28.7 119 20 305 105 21 1.8% -1.80[-8.68, 5.08] I
subtotal (95% CI) 124 121 86% -1.04 [-3.77,168] <
Heterogeneity, Tau? = 0.00; Chi? = 0.06, df = 1 (P = 0.81); 17 = 0%

Test for owerall effect: Z = 0.75 (F = 0.45)

4.2.8 CCBs+Diuretics

Zeng 2011 222 166 40 262 166 40 1.7% -4.00[-1128, 3.28] —_—
Subtotal (95% CI) 40 40 17% -4.00 [-11.28,3.28] el
Heterogenaity: Mot applicable

Test for overall effect; 2 = 108 (P = 0.28)

Total (95% CI) 1419 1431 100.0% -2.26 [-3.24, -1.28] L[]
Heterogeneity: Tau? = 1.41; Chi? = 28.85, of = 20 (P = 0.09); ' = 31%

Test for owerall effect: 7 = 4 50 (P < 0.00001)

Test for subgroup differences: Chi = 13,71, df = 6 (P = 0.03), = 56.2%
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Morning/Awakening

Evening/Bedtime

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
4.2.1 ACEIs
Hermida 2009 6.2 6.8 58 a5 4.7 57 6.3% -3.30([-5.43, -1.17] -
Hermida 2009a 7 4.6 83 6.7 6.1 82 6.9% 0.320[-1.35, 1.95] T
Marciarulo 1999 10.46 14.9 40 983 147 40 2.2% 0.63 [-5.86, 7.12] —
Subtotal (95% CI) 181 179 15.4% -1.12 [-4.04, 1.81] <
Heterogeneity: Tau? = 4.28; Chi’ = 7.08, df = 2 (F = 0.03); I = 72%
Test for overall effect: 2 = 0.75 (P = 0.45)
4.2.2 ARBs
Hermida 20053 85 &6 72 147 82 76 5.5% -620([-891 -3.49] —_—
Hermida 20050 6.3 77 50 15.4 a4 50 4.7% -8,10 [-12.47, -5.73] I
Hermida 2007 79 749 107 87 &1 108 6.3% -0.80[-2.94, 134] -
Hermida 20090 1.2 6.5 67 102 7.7 66 5.9% 1.00[-1.42,3.42] -
Ushijima 2015 37 5.8 11 2 86 12 2.5% 1.70 [-4.25, 7.65] T
Subtotal (95% CI) 307 312 24.8%  -2.84 [-6.70, 1.02] -
Heterogeneity: Tau? = 16.43; Chi? = 24.26, df = 4 (P < 0.00001); F = 88%
Test for overall effect: Z = 1.44 (F = 0.15)
4.2.3 Diuretics
Calvo 2006 37 9.4 30 8 85 28 3.4% -4.30[-891,031] —
Hermida 2008 34 96 57 a5 7.4 56 4.9% -610([-9.26, -2.94] —_—
Subtotal (95% CI) 87 84 B4% -5.52[-8.13,-2.92] >
Heterogeneity Tau? = 0.00; Chi’ = 0.40, df = 1 (P = 0.53); P = 0%
Test for overall effect; 2 = 4,16 (P < 0.0001)
4.2.4 CCBs
Hermida 2007a 6.5 7.1 38 7.1 a5 41 4.4% -0.60 [-4.26, 3.08] —
Hermida 2008a & 6.6 88 8 85 a2 6.2% -2.00[-422,022] —
Hermida 2009 5.8 6.9 118 77 83 120 6.5% -1.90[-2.84, 0.04] -
Mold 1998 6.4 a5 12 6.3 a7 12 1.7% 0.10 [-7.58, 7.78] e —
Subtotal (95% CI) 257 265 18.7% -1.70 [-3.04, -0.37] &
Heterogeneity, Tau? = 0.00; Chi? = 0.67, df = 3 (P = 0.88); F = 0%
Test for overall effect; 2 = 2.50 (F = 0.01)
4.2.6 ARBs+CCBs
Asmar 2011 & 82 231 3 85 232 7% 0.00[-152,152] -
Hermida 2010 12.4 83 50 135 a5 52 4.6% -0.10 [-2.56, 3.386] -
Kario 2016 B 7.2 32 6.4 6.2 36 4.9% -1.40 [-4.61, 1.81] —
Feng 2013 163 7T 26 186 10 28 3.3% -2.30 [-7.04, 2.44] T
Subtotal (95% CI) 339 348 19.8% -0.37 [-1.61, 0.86] +
Heterogeneity: Tau? = 0.00; Chi? = 128, df = 3 (P = 0.73; I = 0%
Test for overall effect: Z = 0.60 (F = 0.55)
4.2.7 ARBs+ Diuretics
Hermida 2011 115 &1 104 121 65 100 6.4% -0.60[-2.61, 141] -
Huangfu 2015 158 6.9 20 1z 7.a 21 3.5% -2.10 [-6.63, 2.43] T
Subtotal (95% CI) 124 121 9.9%  -0.85[-2.69, 0.99] +
Heterogeneity Tau? = 0.00; Chi’ = 0.35, df = 1 (P = 0.55); P = 0%
Test for overall effect; 2 = 0.80 (P = 0.37)
4.2.8 CCBs+Diuretics
Zeng 2011 1.7 13.2 40 17,1 103 40 3.0% -5.40([-10.59, -0.21] —_—
Subtotal (95% CI) 40 40  3.0% -540[-10.59, -0.21] i
Heterogeneity. Not applicable
Test for overall effect: Z = 2.04 (F = 0.04)
Total (95% CD 1335 1349 100.0% -2.03 [-3.15, -0.91] *

2 2 2 | | + +
Heterogeneity: Tau? = 4.04; Chi’ = 62.18, df = 20 (P < 0.00001y; 2 = 68%  Ta—r 5 %

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

Test for subgroup differences: Chi? = 15.64, df = 6 (P = 0.02), * = 61.6%
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