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Abstract

Backgroud: There is a lack of sufficient evidence regarding efficacy and safety of amlodipine on treating hypertension during
pregnancy. Objective: To compare the efficacy and safety of amlodipine with nifedipine on hypertension during pregnancy.
Search strategy: PubMed, Embase, Cochrane Library, clinicaltrials.gov, Chinese National Knowledge Infrastructure, Wanfang
Database and China Biology Medicine disc were searched from inception to April 15, 2021. Selection criteria: Randomised
controlled trials were included. Data collection and analysis: Data extraction was carried out by one researcher and checked
by another. Results were reported as risk ratios (RR) for dichotomous outcomes or mean differences (MD) for continuous
outcomes, with 95% confidence intervals (CI). Results: Seventeen RCTs were included. Amlodipine was found the efficacy
is slightly superior to nifedipine on treating hypertension during pregnancy (RR 1.06, 95% CI 1.01 to 1.10) with a decreased
risk for maternal side effects (RR 0.42, 95% CI 0.29 to 0.61). Subgroup analysis found amlodipine can get a better control
on SBP (RR -11.68, 95% CI -17.98 to -5.37) and DBP (RR -7.44, 95% CI -13.81 to -1.06) compared with extended release
nifedipine. In addition, there was no difference between amlodipine and nifedipine on pregnancy outcomes including caesarean
section, premature labour, placental abruption, FGR, fetal distress, neonatal asphyxia. Conclusions: Given the results of this
systematic review and meta-analysis, amlodipine can be effectively and safely used for hypertension during pregnancy. Key
words: Amlodipine, Nifedipine, Hypertension during pregnancy, Meta-analysis Tweetable abstract: This review found that

amlodipine is noninferior to nifedipine in managing hypertension during pregnancy.
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Amlodipine  Nifedipine

Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% Cl
Chen 2015 20 21 16 21 4.9% 1.25[0.97,1.62]
Gan 2013 a7 40 36 38 11.3% 0.98[0.87,1.10]
Guan 2015 23 24 22 24 6.7% 1.05[0.90,1.21]
Hu 2015 53 55 52 55 159% 1.02[0.94,1.11]
Liu 2015 45 48 44 48 13.5% 1.02[0.91,1.14]
Ruan 2014 42 45 43 45 13.2% 0.98[0.88, 1.08]
WangZF 1997 42 45 28 34 9.8% 1.13[0.95,1.39]
Xin20$17 67 72 59 72 181% 1.14[1.00,1.29]
Yuan 2016 23 24 22 24 6.7% 1.05[0.90,1.21]
Total (95% CI) 374 361 100.0% 1.06 [1.01, 1.10]
Total events 352 322

Heterogeneity: Chi*= 8.75, df= 8 (P = 0.36), F=9%
Test for overall effect: Z=2.43 (P = 0.02)

Mean Difference
IV, Random, 95% CI

5 8 2.00[1.15,5.15]
Guan 2015 7 24 133 6 24 B3% 0.00 [-3.69, 3.69]
Hu 2015 9 55 123 10 55 6.4% -1.00 [-4.56, 2.56]
Li 2016 6 47 131 747 BE% 2.00 [-0.64, 4.64]
Liu 2015 8 48 130 9 48 B.4% -2.00 [-5.41, 1.41]
Ruan 2014 7 45 130 9 45  B4% 2.00 [1.33, 5.33]
WangFJ 2016 8 20 131 720 BO0% 1.00 [-3.66, 5.66]
WangZF 1997 12675 17.25 45 12525 135 34 53% 1.50 [-5.28, 8.28]
Yuan 2016 12753 614 24 12852 823 24 62% -0.99 [5.10, 3.12]
ZhangJs 2018 12836 803 19 12786 614 19  B1% 0.50 [-4.05, 5.05]
Zhou 2017 131 8 47 13 10 47 63% 0.00 [-3.66, 3.66]
Subtotal (95% CI) 414 401 68.6% 0.56 [-0.54, 1.66]
Heterogeneity: Tau®= 0.00; Chi*= 6.41, df= 10 (P = 0.78); F= 0%
Test for overall effect: Z= 1.00 (P = 0.32)
1.2.2 Amlodipine VS Nifedipine ER
Jin 2018 1236 65 43 1378 86 43  65% -14.20[17.42,-10.98]
WangH 2018 132.9 8 51 1335 8 51 B5% -0.60 [-3.71, 2.51]
Xiang 2016 132 10 30 146 9 30 6.0% -14.00[18.81,-9.19]
Xin 2017 13272 1125 72 14867 1254 72 63% -1595[19.84,-12.08]
Zhang 2019 132 9 35 146 9 35 62% -1400[18.22,-9.78]
Subtotal (95% CI) 231 231 31.4% -11.68[-17.98,-5.37]
Heterogeneity: Tau®= 47.70; Chi*= 56.31, df= 4 (P < 0.00001); F= 93%
Test for overall effect: Z=
Total (95% CI) 645 632 100.0% -3.35[-6.60, -0.11]

Heterogeneity: Tau®= 39.84; Chi
Test for overall effect: Z=

(©

e
Study or Subgrou SD_Total Weight
1.3.1 Amlodipine VS Nifed e IR

Gan 2013 6 40 80 ] 38 6.2%
Guan 2015 9 24 82 8 24 55%
Hu 2015 7 55 81 B 55 B.6%
Li 2018 B a7 80 8 47 B.5%
Liu 2015 7 48 85 8 48 6.4%
Ruan 2014 5 45 81 8 45 6.5%
WangFJ 2016 6 20 84 7 20 5.9%
WangZF 1997 45 a5 87 B6.75 34  6.6%
Yuan 2016 [ 24 84 7 24 BA%
ZhangJS 2018 B4.06 52 19 8236 521 19 6.3%
Zhou 2017 82 a a7 80 10 47  6.0%
Subtotal (95% CI) 414 401 68.5%

Heterogeneity: Tau®= 1.63; Chi®=
Testfor overall effect: Z= 0.09 (P = 0.93)

1.3.2 Amlodipine VS Nifedipine ER

Mean Difference
IV, Random, 95% CI

i 04,3.04]
-3.00 [-5.62, -0.38]
-2.00 [-5.69, 1.69]
1.70 [-1.61,5.01]
2.00 [-1.85, 5.85]
0.06 [-1.18, 1.29]

Jin 2018 81.3 58 43 952 83 43  6.4% -13.90[16.94,-10.86]
WangH 2018 825 4.2 51 807 4.1 51 6.9% 1.80[0.19, 3.41]
Xiang 2016 81 10 30 92 8 30 5.6% -11.00[15.58,-6.42]
Xin 2017 89.35 527 72 9314 795 72 6.7% -3.79[5.99,-1.59]
ZhangY 2019 81 E] 35 92 8 35 5.9% -11.00[14.99,-7.01]
Subtotal (95% CI) 231 231 31.5%  -7.44[-13.81,-1.06]
Heterogeneity: Tau®= 50.17; Chi*= 110.36, df= 4 (P < 0.00001); F= 96%

Test for overall effect: Z= 2.29 (P =0.02)

Total (95% CI) 645 632 100.0%
Heterogeneity: Tau®= 19.91; Chi*= 147.77, df= 15 (P < 0.00001); I*= 90"
Testfor overall effect Z=1.84 (P = 0.07)

Testfor subaroun differences: Chi*=5.11. df=1 (P = 0.02). = 80.4%

-2.19[-4.53, 0.15]
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Amlodipine Nifedipine Risk Rati Risk Ratio
Stuily or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% C|
1.4.1 Amlodipine VS Nifedipine IR
Chen 2015 2 pal B pal T.7% 0.33[0.08, 1.47] —
Gan 2013 5 40 B i) 7.9% 0.79[0.26, 2.38] - 1
Hu 20145 3 a5 4 a5 a1% 074018, 3.20] - 1
‘WangFJ 2016 2 20 3 20 3.9% 067 [0.12, 3.57] - 1
WangZF 1997 2 45 12 34 1T.6% 0.13[0.03,0.53] -
Zhanolg 2018 3 19 2 19 2.6% 1.60[0.28, 7.99] I
Zhou 2017 g 47 el 47 11.6% 0.56 [0.20, 1.53] -
Subtotal (95% CI) 247 234 56.3%  0.49[0.31,0.79] 4
Total events 22 42
Heterogeneity: Chi®= 6.68, df= 6 (P = 0.35), F=10%
Testfor overall effect 2= 2.90 (F = 0.004)
1.4.2 Amlodipine VS Nifedipine ER
Jinzoa 1 43 10 43 12.8% oA0oo1,078 —————
WangH 2018 B a1 7 a1 9.0% 0.86 [0.31, 2.37] [
Xiang 2016 2 30 8 30 10.3% 0.24 [0.06, 1.08] - - 1
Zhangy 2018 2 i) 9 35 11.6% 0.22[0.05, 0.98] - |
Subtotal (95% Cl) 159 159 43.7%  0.32[0.17,0.62] e
Total events " 34
Heterogeneity: Chi=5.19,df=3(P=0.16), F= 42%
Testfor overall effect Z= 3.42 (P = 0.0008)
Total (95% CI) 106 393 100.0%  0.42[0.29,0.61] -
Total events 33 Ta
Heterogeneity: Chi*=12.58, df= 10 (F = 0.25); F= 21% =D ) 011 1’0 mui

Testfor overall effect 2= 4.45 (P < 0.00001})
Testfor subaroun differences: Chif=1.05. df=1 (P=0.31). F= 4.8%

Favours amlodipine  Favours nifedipine




