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ABSTRACT OBJECTIVE: To systematically evaluate the efficacy and safety of losartan in the treatment of
hypertension combined with impaired glucose regulation, so as to provide evidence-based reference for clinical
treatment. METHODS: Randomized controlled trials of losartan in the treatment of hypertension combined with
impaired glucose regulation were retrieved from PubMed, the Cochrane Library, Web of Science, Embase, CBM,
CNKI, VIP and Wanfang Data from base-building to May 2021. Quality of the involved studies were evaluated, and
the RevMan5. 3 software to used to perform Meta-analysis. RESULTS: A total of 15 valid studies were involved,
including 1 522 patients. (1) In terms of blood pressure, losartan had more significant effect in reducing systolic and
diastolic blood pressure than those of amlodipine, with statistically significant difference (P <0.05), while the
difference between angiotensin-converting enzyme inhibitors ( ACEI) or angiotensin Il receptor blockers ( ARB) was
not statistically significant (P>0.05). (2) In terms of blood glucose, losartan had more significant effect in reducing
fasting blood glucose, 2 h postprandial blood glucose and insulin resistance index ( HOMA-IR) than those of
amlodipine , with statistically significant difference ( P<0.05), while the difference between ACEI or ARB was not
statistically significant (P>0.05). (3) In terms of safety, there was no statistically significant difference in the
incidence of adverse drug reactions between losartan and amlodipine, ACEI or ARB (P>0.05). CONCLUSIONS: For

those patients with hypertension combined with impaired glucose regulation, losartan has more significant effect in
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reducing systolic and diastolic blood pressure than those of amlodipine, which is comparable to ACEI or ARB, while

the losartan has similar incidences of adverse drug reactions to amlodipine, ACEI or ARB.
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T E W iR A A A AT 45 R W, 2012—2015 4E 3R Ak
N H R BAGRH 23. 2% , 5 AR R BF 58 AR L iR 9 &
WA TR BRI R R R E A P e & T
10% , El Rl R BB 5 B0 A 22, R HOBE PR 28 3 B30 s 0
WG F R I L RO M AR EE TR A PR S 6 R I (.
THEE L e (2 BOBE IR Z S T IS R (LR -2019) ) 14,
1E MU 2 )i LA (FBG) S 3.9~ 6. 1 mmol/L, I JIR 4 % B
M 5 A 2 h (9 L < 7. 8 mmol/L, H: v 23 15 1L 4 32 i
(impaired fasting glucose, IFG ) . ## i #t Jf AIK (impaired glucose
tolerance , IGT ) LA Kl FR 955 GE Bk Sk i IR A, BE O 7 52 46
IFG 1 IGT 2 FRAS . AENG IR L, i M FUORER 35 32 502 2 Fh
W UL BN , T M TR0, B B R, WE
S R R R f R T B & AR W PR T I A
RS T B W0 2 B8 0 v o e FR AR I B T AU, R T
FE R TR A 5 8 05, e A O ML 55 0 1) XL 4 (S 28 7o
MR R F R 2~3 45,

L 25 5 R AL I57) ( ACED) A AS S5k & 1 324K
Wi ( ARB) gl i A AT DA g 36 0 {0 R i 0 B s 7
UARAE A —Fl ARB 28PURINRZE , B T R - Bk R &R
Geym A M Ah S REIR Y B AT A ARG R WoR,
SUDSHIR A [ R RV . E R, 1o I A Y 22 R
YRYT T PRI A 5 /0 AR IR A AR R I A [1) RS o
%I B TIRIT R T — Ak, ARBFIE LRI S
Al TR 2 B, AT 5 A df T T TR R R AR SR AR
WHERR , 2 S 2R (FINS) %5 2 h R % (2 hINS) Al
By RALBTHEEC(HOMA-IR ) S8R AR A 10 , S v il Hs Bl 3 5 32
5 A R R T T I PR AR
1 #REFE
1.1 MAEHRIRE
111 BB BEHL RS (RCT) o
11,2 BFgEXE4 Rk vE i R A AR Z A R (R
5 IFG IGT) s HEBRAE K 1k i M0 W5 RIS | #4551 o0 A LA B
HoAh PR
1. 1.3 TIHEE . AF o0 4 28 3 B2 52 M B R0 YT, W IRl
R 2 AT K245 (CCB ACEL 8, ARB) J&YT .
1. 1.4 Z5)=38%5 M7 10 P84 6445 FBG FINS ,HOMA-IR
J S R BUSHEBL(IST) &5 2 h I (2 hBG) .2 hINS AL
MLZL2E 1 (HbA | ¢ ) 5 I FE 75 T8 A 48 45 A 55 W 4 & (SBP) (&7 5K
JE(DBP) ; &8 bR AR B R R AR,
Lo1.5 HEBRbRME . 40 M55 3l 55 90 | Z5 34 T In ot o otk 5 46
RCT F5E 3 2300 R GE VA RN B A e 38 14 SR s B8 A o8 % 285
SRS AS WA Y SRR
1.2 XERFRE

A E AN IEA RCT SCHk, 328 T F WL R Web of

PEBERBTZS I 500 2022 £E45 22 55 7 1)

Science ,PubMed ,the Cochrane Library , Embase , H' [E 4= ) 5 2%
SCHRECE 8 v R0 ) 4 e P R T 5 e A A AR I
FR AP 22 2021 4F 5 ), AR AP “ milE” “ 5
1111~ (1 7 S 1 o o Sl VW17 N
“losartan” “ hypertension” “ hyperglycaemia” * impaired fasting
glucose” “ impaired glucose tolerance” Fl “ randomized clinical
trial” 4,
1.3 HIET Rk AR BNEHE

T S 6 R O A R SR, K ek ) 1R S 4 A
BRANAR G4 SO, Ji f 8 3 Bl 132 4 SCHE 1 A°F - A 1 118 Sk
X SCHR AR SR IBCRI SR -, th 2 44 48 7 BT 3 98 L, Ik
1158 XK s A7 4 B R AT IR, 45 B AN GE—, W e 26 3
AWESEE VB,
1.4 FMXERE

ISR Jadad TFXTYA SCHRAY 5 2 AT o 2 0T 4
VORI N E RS LATR 4 A Jy i, BB B 7 ik | 43 C BeokE |
HIEMKS, & PRSI Jadad ERPFI> =4 71
L5 SFitFEHE

KM Cochrane RevMan 5.3 %4 3t 47 Meta 3 ¥1, R JH
Cochrane Q Fa: 35 Ak 4 U 5% B S o1, & DR IR 45 2R P>0. 1
H P <50% , W 5 B A8, SR FH T 25000 A 28 6 A 43 A7 5 A
S, A HTBEAIL A0 A AL HEAT 43 A, I 23 B A0F 5 1) S o 44 17 D5t
[, e 3 i e 380 2ok o) 4 3 - R 23 A, T 64T Egger's K50,
JHRF L (RR) R — 03 78 BORL, FTINAL I £4022 (WMD) %
INESEPEAR L 95% BARIX ] (CI) KR40 i, P<0. 05
hEFR GRS,
2 HR
2.1 XEATHFELR

TS B P R R B R 3R SCHR 585 5 AR IS AR
I R FRSCHRAY 72 T, AR S0 0 251 80 SCHk 513 5 5 S ER
AR AR T B SR (14 SCHik 435 5, XA A 78 Ji SCHRH#EAT 423
T AR A S HEER bR BR SCHR 63 s IR &5 3 15 A
Bk, DL 1
2.2 XERHIEARFHEN REITMN

AN 1S FSCRR R 1 RS O BN SRR 4 R o Ak
SCHK, 970 RCT BIFSE s Z i 3k 1 522 {9 (WF5E 4L 779 1, %k B
2 743 1)) ;2 TBFFA IR L A U5 B AR E Bl %3 BT
HEWIRAE MR Jadad 5 RIFAFE5 R R, 3 5 SCHk o &
JoaE SCHR . A SCHR I FEACRAAE UL 15 98 A RIS 1) i e XIS
ULIE 2,
2.3 Meta R
2.3.1 FBG:15 WURFSE 2 LT FBG K, 45 5 1 5
JPER N W] . (P<0.000 01, 1% = 88% ) , R I BEHL AL A5 7 ik
17 Meta 7387, S5 R3RW, 2 &b W40 b, 5 %0 BR2H L8, BF

Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No.7 - 877 -



| BEEEEREIOR (S5 |

S B R SCER(n=72)
N
‘ YT (n=513) ‘
B e SRR ARG 2, HERRAERCT
LR LRI HIT IR
FrIFRIE DL e JeAth 4 R R AR I
B 5T (n=435)
HIEn=78)
——> | BSR4, HEBRCER(1=63)

24 AMetad3H7 B SCER (n=15)

mirsiam s . R
Py I |
FATRSEERARREGE Gt T E‘;gﬁ@
gRmEE g e | R
Frwnsiyn g
Emre remeg I |

sthngrs T \
0% 25% 50% 75% 100%
B2 N ER XU E

Fig 2 Diagram of risk bias of involved studies

FHBH FBC K FIRRE R E, 2R A5 E X (WMD =
-0.23,95%CI = —0.39 ~ —0.07, P=0.006) ; ACEL/ARB . £
OB S X AR E FBC KM ERF LS8 XL
(WMD=0.27,95%CI=-0.11~0.65,P=0.17) , W&l 3,

2.3.2 FINS.10 HifFgg 1052 b T FINS /K-, &858
I¥] F) S B 1 8 Sl B . (P<0. 000 01,17 =92% ) , R FE ML

B1 FEXHORERER BERIHEAT Meta 4387, Z5 R WK, & M4, 5% R4
Fig 1 Process and results of literature screening OB, ol i FINS KPR E R E, ZERA %I #E
1 PANXEAIEREHE
Tab 1 Basic characteristics of the involved literature
it LS WEREY iy 5 (i ‘ T Bt i Rt — YR Jadad
B MRAL (s ke/m?)  Blass JEM) Brgsdl R4 i/ A R R 5
TR 2011 4E) 10T 61 36 — 58 AP 50 mg, 1 B 1R FAWF5mg, 1 H 1 12 DB 2
aker (2012 48) LY 26 26 25.4:l.6 56+2 AP 50 mg, 1 A 1K JEI PP 150 mg,1 A 1K 12 DOBHOI] 2
B (2011 48) 12 93 93 24663  54.2:6.3 AU 50 mg,1 H 1K AFHF2.5mg,1 H1K 48 010} 2
B (00748) (3 35 33 237294 58.15:11.3 AW S0mg 1 H 1K DUAREF 5 mg, 1 H 1K %4 0Q@GEB9n 3
SUBIT.(2018 4F) L1 3939 — 26~77 APHASOmg, 1 H1K  HABTR Smg, 1 H 1K 3 OEOBOD 2
T (2018 4F) 1) 80 80  24.81:1.43 59.4422.56  APHMSOmg 1 1R  ARHFHSmg,l IR 24 OOBOm 2
R (2016 4) [10) 50 50 24.98+1.34 54.59:7.33  AVHEEOmg I HIR  AEWFR2S5mglHIK 24 OQAGOO00 2
HTIR (2016 4) 117 ¥ 3 — 54.745.1 APWASOmg, 1 H1R  &RTR 2.5mg, 1 H 1K 4 OO 2
R (2003 45) [18) 40 38 23.26:415 54.86:7.81 AUHS0~100mg, 1 H 1K FAREFS~10mg, 1 H1K 48 DQOGOOOOD 2
#2011 48) 1 3030 - — AP 50 mg, 1 H 1K JEIYMH 150 mg,1 H 1% 20 (0] 3
T4 (2012 4 ) [20) 98 95 18.5:22.9 30~65 AVHESOmg, 1 H I HFEWTF 2 5mg, 1 H 1K 4 DRBEOOOV 2
Vitale 2 (2005 4F) [2"] 20 20 32172 56.2:11.0 A0 mg,1 H 1% FKIDIH 80 mg, 1 H 13K 12 DRBGOD 6
Nishimura Z5(2008 4F) (220 33 32 27.3#43  64.2:12.4  EPH25~100mg, 1 H 1K EEHFE S mg,1 H 1K 12 D238 7
Xiao % (2016 1) %) 15 112 24.42:1.72 — AVH50-100mg,1 H 1% EHFL5-5mg, 1 H1K 12 DROGODO0 6
Bahadir 55(20074F) (241 21 21 32814 47494 FWIAHA S0 mg,1 H 1K BRI 80 mg, 1 H 1K 8 DRBDBOm 3
1L DFBG; DFINS; QHOMA-IR; @IS1; 62 hBG;©)2 hINS; DHDA  ¢; @SBP; ODBP ; W0 R [ K58 s “ —" Hrm AR K Bt

Note: (DFBG ; @FINS; QHOMA-IR; @1SI;5)2 hBG;©2 hINS; DHbA ,¢; @SBP ; @DBP ; Wincidence of adverse reaction; “—" means no relevant data

X (WMD=-5.79,95% CI=~-7.19 ~ —4.40, P<0.000 01) ;
ACEI/ARB W41 W53 40 5 X B4 H8 3E FINS /K F £ 70

- 878 -

Experimental Control Mean Difference Mean Difference
% CI
AFIT
ishimura®§ (20084F) 1 .0.34 0.51 33 0 071 32 7.3%  -0.34[-0.64,-0.04] -
a0’ (2016%) 1 002 042 115 -0.12 049 112  9.5% 0.14[0.02, 0.26] ™

(0184) 14 -086 048 39 -01 059 39 81%  -0.76[-1.00,-0.52] -

(20124F) @I 0.1 049 98 01 055 95 9.2% 0.00 [-0.15, 0.15] T

(20114) 1 01 036 93 02 035 93 96%  -0.30(-0.40,-0.20] -

5 (201 o 0.14 049 50 -0.06 051 50 86%  -0.08([-0.28,0.12] -T

(20164 72 279 38 -473 278 38 1.3% -247[-3.72,-1.22)
E % (2018 -163 023 80 -1.41 015 80 9.9%  -0.22[-0.28,-0.16] -
TR ER%E (20114E) 1o 0.2 0.15 61 -0.1 0.89 36 7.4% -0.10 [-0.39, 0.19] -1
Subtotal (95% (1) 607 575 70.9%  -0.23 [-0.39, -0.07] *
Heterogeneity: 7aw’* = 0.05; Chi* =78.48, df = 8 (P < 0.000 01); = 90%
Test for overall effect: Z = 2.76 (P = 0.006)
ACEIARB
Bahadir (20074F) B4 0.11 0.86 21 -0.99 089 21 4.6% 1.10[0.57, 1.63] —
Vitale®§ (20054) B 018 078 20 -0.51 0.84 20 4.9% 0.69[0.19, 1.19] —
TS (200348) b9 007 056 40 -009 049 38 82% 0.02 [-0.21, 0.25] -
KA (20124F) W 134 165 26 -0.78 1.33 26 27%  -0.56[-1.37,0.25] —
AL (201148) 01 -0.2 3 30 041315 30 09%  -0.30[-1.86,1.26] I
BB (200762) 1) 007 059 35 -0.19 049 33 7.9% 0.12 [-0.14, 0.38] T
Subtotal (95% C1) 172 168 29.1%  0.27 [-0.11,0.65] -
Heterogeneity: 7 =0.14; Chi* = 21.11, df =5 (P = 0.000 8), I = 76%
Test for overall effect: Z = 1.38 (P = 0.17)
Total (95% C1) 779 743 100.0%  -0.09 [-0.25, 0.06] <
Heterogeneity: T = 0.06; Chi* = 120.11, df = 14 (P < 0.000 01); ' = 88%

Test for overall effect: Z = 1.17 (P = 0.24)

2

- -1 1
Favours experimental ~ Favours control

3 WHEE FBG KFELLEH Meta 53 H7 ZR K B

Fig 3 Meta-analysis on comparison of FBG levels between two groups
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Fig 4 Meta-analysis on comparison of FINS levels between two groups
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2.3.4 ISI.2 hBG .2 hINS Fl HbA,c:6 JiRFgy!!13:16.18.20.23]
BT ISI K, 9 WgFag 3720203 a1 2 hBG K- 4 AT
Syl 8051 g T 2 hINS K, 8 W MF LT 20 B g T
HbA, ¢ K-, Meta SMT45R B R, B E M- T4, 58 4
F ISL.2 hBG 1 HbA ¢ /KB LIL TR R4, 22 7396 50
P2 L (P<0.05) , WF5E 205 % IR 4 BB 2 hINS /KF Ry 22 7
TGt X (P>0.05) ; ACEI/ARB 40 ' WIFFE 40 Hu 3% 181,
HbA, ¢ KRG T XA, ZRYHE R ¥HE L (P<
0.05) , WFFE 4L 5%} IR 522 2 hBG .2 hINS /KA F o403

2.4 EFRIRE

BEM LA FBG 7K -1 15 R £l 21 &, T IP4k & &
ffer , SRR 6, BB 6 AT L, LA MD A EIE R, s
EUE S HEAS ;SR8 3 T REFEE R R o H Egger’ s £
I EE SRR SRS IR] JC I 5 B R AR AR (Prge = 0. 702)
3 iTig

A FIEH ABEFINE PRI B3 Z ) RS TR BRI 3245,
X & A A PR AL I A8 B TR A (B, 0 45 IFG M
IGT A 15 52 1% BB 3 & A 0 R 1) RIS 249 0 35 58 A 1 1Y

2 X (P>0.05), % 2,

2.3.5 SBP.DBP;11 Jifff5g " *1820:2%] 14451 SBP DBP 7K
-, Meta SMHT45 R /R, & & 7T 20 H, #F 5T 40 /3% SBP,
DBP KRS DAL T X1 BB 4L, 2 R ¥ A S il 2 L (P<
0.05) ; ACEL/ARB W4 o, B 75 4 5 % FR 4H 2 3% SBP . DBP /K
T 25 TG 2EE L (P>0.05) , WL3& 2,

2.3.6 ANRRRKER 14 BTS2 i TR KU
KHH . Meta W45 SR BR , BFIT 415 5% BRAL BB B S B R B
BAERNZERTHEITFE X (P=0.52) , 13k 2,

PEBERBTZS I 500 2022 £E45 22 55 7 1)

34T [l T 2 A A M1 I v A 2% L E 7 v 0L R
B RTE S KA HRg e 2 I e AR T Y AR A R R
PR B E AR & MR BB SR % e 5 EHE B L
R ORI 27 I S TR R ) R, R I S 2
LIFIER (2019 4F) ) 8 HEFE 1 %€ ACET 8 ARB; 75 B4
24 MitE L ACET 5, ARB MRl AW 8 7E 4R ALK G,
DA 358 0 2 W A A 2% 12 1M1 R A B R 1 32 45 R 3 T A SN
PRI B HE R AR AL IR R R TT R

ABFFRILA 15 T RCT, ¥ K 1 522 Hli8 3% X T b

Evaluation and analysis of drug-use in hospitals of China 2022 Vol. 22 No.7 - 879 -



xR2

SNBSS ESMT ACEI 3 ARB AWM MERFR RN E & EEFELERR Meta 51755 R

Tab 2 Meta-analysis on comparison of blood glucose, blood pressure and incidences of adverse drug reaction among
losartan and amlodipine, ACEI or ARB
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