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Efficacy and Safety of Statins in the Treatment of Essential Hypertension in China: A Systematic Review
of Randomized Controlled Trials

ZHANG Chun-yan, YANG Jing, FENG Wan-yu(Dept. of Pharmacy, Peking University People’s Hospital, Bei-
jing 100044, China)

ABSTRACT OBIJECTIVE: To evaluate the efficacy and safety of statins in the treatment of essential hypertension. METHODS:
Retrieved from Cochrane library, Pubmed, EMbase, CBM, CNKI, VIP and Wanfang database, RCTs about the efficacy and safe-
ty of statins in the treatment of essential hypertension were collected completely in China. Methodological quality of included stud-
ies was evaluated, and effective data was extracted. Rev Man 5.1 software was used for data analysis. RESULTS: A total of 15
RCTs were included, involving 1 241 patients. Results of Meta-analysis showed that statins could reduce the levels of SBP [MD=
—6.38,95%CI(—9.70, —3.06) , P<<0.01], DBP[MD=—3.11,95%CI( —5.65, —0.57), P=0.02] and PP [MD=—4.65,95%CI
(—6.12,—3.19), P<<0.01], at the same time they could reduce the level of TC [MD=—1.33,95%CI(0.12, —0.54),P<0.01],
TG [MD=—10.33,95%CI(—0.44, , —0.23), P<<0.01] and LDL-C[MD=—0.83,95% CI( —1.17, —0.48) , P<<0.01], while in-
crease the level of HDL-C [MD=0.12,95%CI(0.05,0.18),P<<0.01], there was significant difference between 2 groups. CONCLU-
SIONS: Statins are effective and safe in the treatment of essential hypertension. Because included studies are limited in quantity, re-
sults of the review want discretion and high-quality multiple-centered large-scale RCTs are required.
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Tab 1 General information of included studies

oy KR A WERW.  ERE  MOLB TEER, .
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WEE 2008 KA WRZY+BTICRALT 10 mg,qd ; 4 25/20 5835+587 DQBAGED
MU W25+ ROR— 4 2/19 s6414534 DRBBEOD

BT 2009 AR WBRZYHRHERIT 10 mg,qd p 30 18/12 60574 DR
A PR — F 2 16/10 60380 DROB®
ERET 2010 RBA BEIEAWHPTEEALT 20 mg,qd ; 39 21/18 61741922 DRB®

XA ERZ 36 19/17 62194961 DB
32010 ARA FEHT S mg, qd+FIFEAABIT 20 mg, od 39 16/23 00500}

SR FEITS mg,qd 39 16/23 D@D
Boa® 2000 WIRA REAHT30 mg, qd+FTHERALIT 10 mg, qd ) 27/15 50410 ORAEODO

MR BRIF-30 mg, qd 40 28/12 812 ORGOODO
BEE" 2000 KA DUIREA 10 mg, qd+BTHEARAIT 10 mg, qd 45 02®

R TR 10 m,qd : 8 120
il B 2009 WARAL RBEREAFTS mg, qd+FHEHALT 20 mg, qd ; 40 B.1+56  DRABODO®
WAL RBRRESUT S mg 39 G156  DRABGODS
HFE" 2000 WA AR S mg,qd +2EEAMIT 10 mg, qd ) 30 18/12 699172  DRO
MR S S mg,qd 28 20/8 684174  DRO
XA 2009 KB FERZERIBIT 20 mg 80 615198  DQBD)

MG 2 80 615198  ORABD
BEED 2010 WRAL BRZEREHEALT 20 mg, o 62 40/22 681175 DB

WAL PRIRZ+ RN 1R 6 60 39/21 67679  DRB®
JRELM 2010 B4 JEIIIN0.15~03 g, qd, +REEH AR K 30~60 mgtBRAFRAIT S mg, qd p 34 20/14 507149 DRDEG
KR TEOUBIE0.15~03 g, qd, +REA AR 30~60 mg 30 18/12 559+48  DRAG
MEEE 2011 B JEEHT S mg, qd+ERAT 20 mg, d I 25/18 675t49 DB

XA KBTS mg,od ] 23/20 63135 DD
BT 2010 Al JEEHT 2.5 m, bid+FAMIT 40 mg, qd 56 30/26 590480  DBDEODO

ATRRAL  AEE T 2.5 mg, bid+ R 54 28/26 570271 DRBAGODE
KR 2008 HBAL FRIRZ+RKIIT 40 mg, qd 15 9/6 037188 DB

WIRE BEIEZG+ SRR 15 8/7 66096 DB
. “RTAL - T 7 2\ 2\ A
fFAS 2008 RBAL REOLTS mgqd+HAALT 40 mg,qd ; 40 24/16 023600
MR HET S mg,qd 40 2/18 U23W60D
Experimental Control Mean Difference Mean Difference Experimental Control Mean Difference Mean Difference
m95%hCl _Studyor Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random,95%Cl IV, Random,95%Cl
1.10.1 atorvastatin 1.11.1 atorvastatin
Ma WX 2010 251 1607 19 -18.1 1649 20 45%  -7.00[17.22,3.22] T Fan ZX 2010 495 53 45 94 545 43 7.4% -10.10[-1235,-7.85] -
Ma WX 2010 239 1614 20 -165 1532 19 47%  -T40[17.27,247) — Gong CY 2010 075 103 39 233 944 36 6.1%  1.58[-2.89,605] T
Xue H 2006 28 20 40 12 1825 40  53% -16.00(-24.39,-761] e He J 2009 452 846 40 -121 846 39 65%  -3.10[-6.83,063] |
Lian XF 2008 24 1487 28 -169 145 26 55%  -7.10[14.94,0.74] — Lian XF 2008 461 748 28 92 856 26 63% -690[-1113,-267] -
He J 2009 241 1468 40 -199 1399 39 62%  4.20[1052212) - Ma WX 2010 475 799 20 -134 85 19 58%  4.10[-0.28,1.08] -
QiDQ 2008 489 99 45 -4 1095 42 70%  -089[-5.29,351) T Ma WX 2010 484 691 19 -103 815 20 6.0% -8.10(-1283,-337] -
Gong CY 2010 489 1003 39 -178 857 36 7%  -3.41[732,1.10] ] Qi DQ 2008 271 854 45 3 88T 42 65%  0.29[-337,395] T
Fan ZX 2010 297 587 45 230 51 43 77%  -6.60[-8.89,-4.31] - Xue H 2006 29 157 40 14 1892 40  4.5% -1500(-2262,-7.38] -
Subtotal (95% CI) 276 265 47.9%  -5.57[8.26,-2.88] ¢ Subtotal (95% CI) 276 265 488%  -5.40[-9.02,1.78] *
Heterogeneity: Tau? = 5.97; Chi* = 12.90, df =7 (P = 0.07); F = 46% Heterogeneity: Tau? = 21.98; ChF = 44.29, df = 7 (P < 0.00001); = 84%
Test for overall effect: Z = 4.06 (P < 0.0001) Test for overall effect: Z = 292 (P =0.003)
1.10.2 simvastatin 1.11.2 simvastatin
Hu BQ 2009 228 1476 30 21 1153 28 60%  -1.80[-8.59,4.99] -1 Hu BQ 2009 61 773 30 -101 856 28 63%  400[-0.20,820] e
Liu Z 2009 356 665 80 -181 615 80 7.7% -17.50[-19.48,-1552] - Liu Z 2008 413 1391 80 52 1458 80 62% -6.10[-1052,-168] -
Subtotal (95% CI) 110 108 13.7% -10.00 [-25.37, 5.37] - Subtotal (95% CI) 110 108 124%  -1.03[-10.92,8.87] -
Heterogeneity: Tau* = 116.73; Chi* = 18.91, df =1 (P < 0.0001); I = 95% Heterogeneity: Tau® =46.17; ChF = 10.55, df = 1 (P =0.001); = 91%
Test for overall effect: Z = 1.28 (P = 0.20) Test for overall effect Z=0.20 (P =0.84)
1.10.3 rosuvastatin 1.11.3 rosuvastatin
Qu CH 2010 274 1198 34 235 1217 30 63%  -390-9.3,203] -T Qu CH 2010 453 912 34 -105 917 30 6.1% -4.80(-929,-031] —
Yang XH 2010 2 1636 62 -13 1675 60 64%  -0.70[-6.58,5.18] 0 Yang XH 2010 04 824 62 05 82 60 69%  010[-282,302 T
Subtotal (95% CI) 9% 90 127%  -2.29[-6.46,1.89] < Subtotal (95% CI) 9% 90 130%  -204[-6.80,2.72) <
Heterogeneity: Tau® = 0.00; Chi* = 0.56, df = 1 (P = 0.45), F = 0% Heterogeneity: Tau® =8.27; Chi* =3.22, df =1 (P = 0.07); I = 69%
Test for overall effect: Z = 1.07 (P = 0.28) Test for overal effect Z= 084 (P =0.40)
1.10.4 pravastatin 1.11.4 pravastatin
Lin DD 2011 277 947 43 212 955 43 7.4%  650(-10.52,-248] - Lin DD 2011 83 478 43 -103 45 43 72%  200[0.04,396] r
Subtotal (95% CI) 4 43 7A%  -650[-1052,-2.48] * Subtotal (95% CI) 3 43 7.2% 200 [0.04,3.96] »
Heterogeneity: Not applicable Heterogeneity: Not applicable
Test for overall effect: Z = 3.17 (P = 0.002) Test for overall effect Z= 200 (P =0.05)
1.10.5 fluvastatin 1.11.5 fluvastatin
Zhang WZ 2003 81231 15 A7 1753 15  43%  -630[17.14,454) T FU Y 2008 68 758 40 88 856 40 66%  200[-154,554] r
Xiao L 2011 21 979 50 -118 1541 50 67% -920[-14.19, 4.21] - Xiao L 2011 93 782 50 47 78 50 68% -460[-767,-153] -
FU Y 2008 247 679 40 204 553 40 76%  -430(-7.01,-1.59] N ZhangWZ 2003 23 98 15 -18 83 15 51%  -050[7.00,600] I
Subtotal (95% CI) 105 105 18.6%  -6.01[-9.39,-2.63] * Subtotal (95% Cl) 105 105 185%  -1.17[-5.84,3.50] <
Heterogeneity: Tau® = 3.05; Chi* = 2.88, df = 2 (P = 0.24), F =31% Heterogeneity: Tau? = 12.19; ChP = 7.75, df = 2 (P = 0.02); = 74%
Test for overall effect: Z = 3.48 (P = 0.0005) Test for overall effect Z =049 (P =062)
Total (95% CI) 630 611 1000%  -6.38[-9.70,-3.06] * Total (95% C1) 630 611 100.0%  -3.11[-5.65,-0.57] L
Heterogeneity: Tau? = 36.13; Chi? = 127.71, df = 15 (P <0.00001); I2 = 88% ’m—z's——zm Heterogeneity: Tau? = 22.12; Chi? = 113.97, df = 15 (P <0.00001); [ = 87% 'm—h % P

Test for overall effect: Z = 3.76 (P = 0.0002) Favours experimental  Favours control Test for overall effect: Z =240 (P =0.02)
Test for subaroup differences: Chi* =291 df =4 (P =0.57). ¥ =0% Test for subarouo differences: Chi* = 13.49 df =4 (P =0.009). 1> =70 4%

1 P4 SBP /K FRMIHI Meta 23 AT R AR E 2 LT DBP KR NTH) Meta 53 #1 FR #h
Fig 1 Forest plot of Meta-analysis of SBP level in 2 groups Fig 2 Forest plot of Meta-analysis of DBP level in 2 groups

Favours experimental  Favours control
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(P>0.01),

2.3.3 PP/KOFLbAL  SIRAFZE! "™ (572 iR )Wl T
AT TS 25 W AN T 2 2 o I A8 PP /K PR, FE i e
20 292 5], X7 B2 280 il , AW SR R JCGe 125 S ok, >R 1
BONFERL A, TEVLIE 3, Meta 20 Mgk B R, Ay T 28259 nf
P R e M e I B 3 1 PP K A B 2 R A 4
8 Y [MD=—4.65,95%CI(—6.12, —3.19), P<<0.01],

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean  SD Total Mean SD Total Weight IV. Fixed. 95% CI IV, Fixed. 95% Cl
FU Y 2008 141 803 40 -82 919 40 151% -590[-9.68,-212] -

Gong CY 2010 -414 933 39 055 984 36 114% -469[-9.04,-0.34] ™

Hu BQ 2009 -124 803 30 -83 954 28 104% -4.10[-8.65,0.45] ™

Lian XF 2009 -125 55 30 -102 622 26 225% -2.30[-5.40,0.80] b

Lin DD 2011 -185 823 43 11 819 43 17.9% -7.50[-10.97,-4.03] -

Qi DQ 2008 -409 909 45 -16 1006 42 132% -249[-6.53,1.55] ™

Xiao L 2011 -109 1317 50 -42 1451 50 7.3% -670[-1213,-1.27] -

Zhang WZ 2003 -56 1069 15 0 1561 15 23% -560[-15.17,3.97) -/

Total (95% CI) 292 280 100.0% -4.65[-6.12, -3.19] [}
Heterogeneity: Chi* = 6.96, df = 7 (P = 0.43); ' = 0% PR T 5w

Test for overalleffect: Z = 6.22 (P < 0.00001) Favours experimental  Favours control

B3 WX PPKEZMET Meta 5347 FR AR E
Fig 3 Forest plot of Meta-analysis of PP level in 2 groups
2.3.4 TCKN-HeAE 9 HUpfsEt e (826 i {4 ) 4l il
TABTT 2R 2R ARR I e P oo ML J 3 TCKP- A9 728, 2505
A GEiEo 5 B, SR 1 ROV R 7B, TE L 4. Meta
IrFT AR TR, P OB S Gt oA i [MD=— 1.25,
95%CI(—1.58,—0.92),P<0. 01],

Experimental Control Mean Difference Mean Difference
Fu'Y 2008 16 047 40 -02 061 40 110%  -1.40(-164,-1.16] -

He J 2009 068 168 40 004 156 38 76% -0.72[-143,-0.01]

1i DD 2011 119 073 43 -022 066 43 107%  -0.97[-126,-0.68] -

Liu Z 2009 156 083 80 006 088 80 109% -1.62[-189,-1.35] -

Ma WX 2010 207 072 19 -026 081 20 94%  -1.81(-229,-1.33] -

Ma WX 2010 045 045 20 -0.08 047 19 107%  -0.37(-0.66,-0.08] -~

QI DQ2008 056 078 45 004 085 42 104%  -0.60(-094,-0.26] -

Qu CH 2010 25 046 30 -02 065 34 108% -2.30[-257,-2.03] -

Xiao L 2011 109 029 56 019 025 54 116% -1.28(-138,-1.18]

Xue H2006 137 155 42 -004 207 40 70%  -1.33[-212,-054] —_

Total (95% CI) 15 411 100.0% .25 [1.58, 0.92] *

Heterogeneity: Tau® = 0.24; Chit = 125.08, df = 8 (P <0.00001); I* = 93% I s

Testfor veral effect Z =743 (7 <0.00001)

El4 FAEX TCKTEZNTH Meta 53 1 7R R E
Fig 4 Forest plot of Meta-analysis of TC level in 2 groups
2.35 TG/KFLbA 8Tt =0 1(630 ) i ) il
TABTT 2 AR i A P v P S8 TG K- Y7 R, A5 5T
A GETE7 5 B, SR 1 ROW B 7B, E LI 5. Meta
AR RN WAL LB A e B L [MD=—0.33,
95%CI1(—0.44,—0.23), P<<0.01],

Favours experimental ~ Favours control

Experimental Control Mean Difference Mean Difference
Fu'Y 2008 07 061 40 -02 05 40 180% -0.50[-0.74,-0.26] -
He J 2009 -0.47 0865 40 -0.02 065 39 131% -0.45[-0.74,-0.16] -
Liu Z 2009 -0.46 081 80 -0.02 093 80 147% -0.44[-0.71,-0.17] -
Ma WX 2010 -0.69 082 19 -0.16 0.98 20 3.4% -0.53[-1.10,0.04] ]
Ma WX 2010 032 053 20 -0.06 056 19 9.2% -0.26(-0.60,0.08] —
Ql DQ2008 -0.11 047 45 0.02 051 42 253% -0.13[-0.34,0.08] -
Qu CH 2010 -04 0868 30 -0.1 055 34 115% -0.30[-0.61,0.01] |
Xiao L 2011 -0.04 023 56 -0.03 02 54 0.0% -0.01[-0.09, 0.07]

Xue H2008 039 106 42 017 113 40 4.8% -0.22(-0.69,0.25] -
Total (95% CI) 316 314 100.0% -0.33 [0.44, 0.23] +
Heterogeneity: Chi* =7.65, df =7 (P=0.36); P = 8% 4

Test for overall effect: Z = 6.30 (P < 0.00001)

E5 AN TGKERME) Meta 53 M ZR 8 E

Fig 5 Forest plot of Meta-analysis of TG level in 2 groups
2.3.6 HDL-C/KF-LbAs 6 1ifFge!" " "(516 il 35 ) il
TABTT S 2P AR & Pk = 1A R HDL-C KSF 997588, 45
WEIE AT GE it 5 B L R g OV A B 2B, TE DL 6.
Meta 7} 285 2R s, P2 He 022 S AT e i 2 5 L [MD=0.11,
95%C1(0.05,0.18),P<<0. 01],

2.3.7 LDL-C/KF-Iu#E  7HifFg! 1010 (676 i 35 ) it
BT A TT 25 W R AR 5 9 1 AR LDL-C K- HYS7 2,
BT A G2 5 B, SR [ S50W AR L 23 By, T DL TR
7. Meta S Hra5 5L SR , Il L322 5 et 3 L [MD =

- -2 2
Favours experimental Favours control
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Experimental Control Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Welght IV, Fixed, 95% CI IV, Fixed, 95% CI

Fu Y 2008 04 044 40 01 039 40 119% 0.30(0.12, 0.48] -

He J 2009 017 046 40 002 043 39 102% 0.19[-0.01,0.39] -

Ma WX 2010 011 059 20 003 056 19  30% 0.08[-0.28,0.44] T

Ma WX 2010 019 032 19 006 0.28 20 11.0% 0.13[-0.06, 0.32] r

QI DQ2008 002 034 45 002 043 42 147% 0.0 [-0.16,0.16]

Xiao L 2011 -0.01 027 56 -01 022 54 46.7% 0.09[-0.00, 0.18] n

Xue H2006 005 079 42 003 1.05 40 24% 002[-0.38,0.42] T

Total (95% CI) 262 254 100.0% 0.11[0.05, 0.18]

Heterogeneity: Chi? = 6.97, df = 6 (P =0.32); " = 14% 4 Y 3 i

Test for overall effect: Z = 3.57 (P = 0.0004) Favours control  Favours experimental

E6 mAX HDL-C 7K FRMmAT Meta 5347 ZR A
Fig 6 Forest plot of Meta-analysis of HDL-C level in 2 gr-

oups
Experimental Control Mean Difference Mean Difference

Fu Y 2008 -14 05 40 -01 061 40 132% -1.30-1.54,-1.06] -

He J 2009 -0.56 0.95 40 -002 09 39 11.8% -0.54-0.95,-0.13] ™

Liu Z 2008 -1.37 055 80 -004 08 80 134%  -1.33[-1.54,-1.12] -

Ma WX 2010 -0.37 046 20 -0.05 0.41 19 13.0% -0.32[-0.59,-0.05] |

Ma WX 2010 -1.85 052 19 -0.18 048 20 127% -1.67 [-1.98,-1.36] -

Ql DQ2008 -0.54 052 45 001 05 42 134%  -0.55[-0.76,-0.34] -

Xiao L 2011 -0.62 0.26 56 -0.1 028 54 14.0% -0.52[-0.62,-0.42) -

Xue H2006 -029 187 42 -013 162 40 8.4% -0.16 [-0.92, 0.60] -

Total (95% Cl) 342 334 100.0% -0.83[1.17,-0.48] *

Heterogeneity: Tau? = 0.22; Chi* =116.72, df = 7 (P < 0.00001); I* = 94% a4 2 3 4

Test for overall effect: Z = 4.71 (P < 0.00001) Favours experimental Favours control

E7 WAX LDL-CKFRNIHI Meta 5347 2R W E
Fig 7 Forest plot of Meta-analysis of LDL-C level in 2 gr-
oups

—0.83,95%CI(—1.17,—0.48), P<<0.01].
2.3.8 ARNEAA TIRFEFEE - OHGE TR R
SN R A I DT A HIGE VR YT A 2 4 PR TR, iR A
FE2Y B R, 3 B PR A, AEAk SN A IR 2K o LA
AR o 3B Z5 5 HGE |, 16T 2 KO BE AL B ¢ R B
VI, B LR M ATSE, LAt R BRLLAEHGE , X IR 1
) IEST L 390 PR BEAS RSO, AT THT B 1 BRAR K i 1
HEFRANIE , ¥ A A7 22 i, WL B R H B™ B ROV, TP
IR R o JEAESFC R, PIZH X AR Bk 2 107] , 4k 2k
MRZGRER FATIH R , AR K5, JOHAA RS W R A o Al
SEUOSEMIE X B 249 TRYT AL L BITF AR IR R AR S
TIN5 SOy, AR 2R A3, 1 R Sk B AT %, Tt A R
FW KA o M RRSFECHRE  T6yT A 2 9 DR R A kYR
I7 U607 AL LR B 235047 4 510 3 45 DR ot e 4 ) AN 4, B
sl A R TR 24, TR iR . 4775 A R E A R 3
BN RN R 2 T BT W SR THZL O BRI K
55 REM 52 o R BUBTT IS5 B SO I IE LA L5 &
G P IXMZ R G
3 g

e L PR AL S 2O ML B R T BB T R, &)
FEAE IR 2 A O LB BRI 0 XUBG 184 3~ 44, AT 2625 2 H
BC MU R IRYT Hh A AU 4008, B 1 HAT JRAR VR A B B
AT VAR VR AR A T, BRI T T 28 2503697 , AT
A 2 AR o ML AP DA ) A SR AR TR . M TT 25 e TR i)
RTREBLI AT « st LA N K DRE , Blcsts A S R4S Ay, 7
PR - SRR RS, s RE , IR 5 AT, R
T ) T D 2 R i 2

FI T — L8115 R SR T 2R 25 W HA R IR AR A, (EA
A — LA R BOHGE™, HED AT BB SR AT ) RIRE TR 25 o 1 Ak
TT2E25W00 MU A5, (ELRIVEE At , 2838 B4 1 A 151 40 S
WA . WIS, TR 2T DL I 24 W O I T
YR, ol LR AE B B 5 bR

ARRGIEMAAT 1555 RCT , R HIEIER I3, 434 1 b
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T2 2 4 %k ) Pk v o AR A IR A A 9 5 1 (SBP
DBP.PP) , [Al i 73 #7135 I A5 A S 45 A5 A9 22 £k (TC L TG
HDL-C . LDL-C) J¢ - 2 PG OL

AR 15 TUFFE IERRIE T A TT 2 2 W A AR R

e L A8 SBP KV 5 T 7 R80 FL S, % 16 ST FE i A 76 9F

Meta 73 M7 I 45 SRR BT, 7T 28 251 T LA 3 AR Itk 1 s

I B 1 SBP K-, PHZH H A 22 Sy G2 50, BT et

TT AN A A 7T FA AR 5t e o 1l s A8 SBP /K Y- 4 ] e

Fo WA 15 TR ST EGE 1T TS 2 Y AR R

o LT A8 DBP K- 5 T 7 A3 FE A, %) 15 BUF A 76 9F

Meta 43 H7 5 45 R R W], A7 T S 259 T LA 25 R AR5k 1 e

IR A8 1) DBP K-, A He A2 S e it 5 3 BTtk

T B8 ARG I M v iR 2R DBP KA i B 5 . 8 T

GEU R GE T T T e 25 W AR R AR s A e v L AR PP K

S5 TR FLA , %) 8 TUE5E A 546 FF Meta 73BT i O 45 2R

W ML TR 25T LA RIS 1 2 U £ 1 PP K

PH B EFAGIFE L 7350, Meta 70855 Bos iy T

RG] LU 35 AR R P v I AR 5 79 TC . TG 2 LDL-C
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