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WE:BHH 0 0 Eew s mis 7 REs S %38 (CHF) A-5F 2 B &k (T2DM) 69 A ik A% AW & KR ek
PubMed, Embase, Web of Science, The Cochrane Library & P & %2 M (CNKI) . 7 7 (WanFang) \ 4% (VIP) . F B A4 E 5 LR 4 7 %
(SinoMed ) & B P % T i B &0 w4170 3854 55 CHF 45 T2DM &4 FEALAT K 3 (RCT) , 4 R B FR A 1990 5+ 1 A £ 2023 52 A R
Cochrane % % 3EM 3% -FF M Version 5. 1. 0 A7 A R e -4E , £ A & B Jadad & £ 3470 2354, £ B RevMan 5. 3 2443 47 Meta
SHTEER LA 11 T RCT, & & & 7075 41, 2 X Ie 40 3 569 4], 3+ BB 20 3 506 4] .Meta 2474 %77 , KIe 40 & 4 0916 R 77
#[OR =1.94,95%CI(1.20,3.12),P =0.007], £ £ 4} 2 %[ MD = 6. 67,95%CI(4.87,8.47) ,P < 0.000 01], F Ik K 3%l 2 A sh 4K
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Efficacy and Safety of Sacubitril and Valsartan in the Treatment of Patients with Chronic

Heart Failure and Type 2 Diabetes Mellitus: A Meta — Analysis

CHEN Chunyan'?,CHEN Jinfeng'?,FU Haikun’,YANG Dongliang'?,ZHAO Haixia'?,ZHU Qingmei' "
(1. The First Affiliated Hospital of Xinjiang Medical University.,Urumgi Xinjiang.China 830054; 2. Key Laboratory of Clinical Research of Xinjiang
Medicine,Urumgqi,Xinjiang,China  830000; 3. School of Pharmacy,Xinjiang Medical University,Urumqi,Xinjiang,China 830000)
Abstract: Objective To systematically evaluate the efficacy and safety of sacubitril and valsartan in the treatment of patients with
chronic heart failure (CHF) complicated with type 2 diabetes mellitus (T2DM). Methods The randomized controlled trials
(RCTs) of sacubitril and valsartan in the treatment of CHF complicated with T2DM in the PubMed, Embase, Web of Science, The
Cochrane Library, CNKI, Wanfang, VIP, and SinoMed databases were searched from January 1990 to February 2023. The Cochrane
Systematic Review guidelines (Version 5.1.0) were used for bias risk assessment,the modified Jadad scale was used for quality
evaluation of the included literature, and RevMan 5.3 software was used to perform the Meta — analysis. Results A total of 11
RCTs were included, involving 7 075 patients, including 3 569 cases in the test group and 3 506 cases in the control group. The
Meta — analysis results showed that the improvement of the clinical efficacy [OR = 1.94,95% CI (1.20,3.12),P = 0.007],left
ventricular ejection fraction [MD = 6.67,95% CI (4.87,8.47),P < 0.000 01],N — terminal pro — brain natriuretic peptide
[MD = - 621.60,95% CI (-813.81,- 429.38),P < 0.000 01], glycosylated hemoglobin [MD = - 0.41,95% CI (- 0.73,
- 0.09),P = 0.01] , fasting blood glucose (MD = - 1.03,95%CI (- 1.62,— 0.45),P = 0.000 5] in the test group was
significantly better than that in the control group. The incidence of adverse drug reactions in the test group was significantly lower
than that in the control group [OR = 0.59,95% CI (0.38,0.93),P = 0.02]. Conclusion Sacubitril and valsartan have good
efficacy in the treatment of CHF complicated with T2DM has good efficacy and safety,which can improve patients’ cardiac function
indexes and reduce the level of glycosylated hemoglobin and fasting blood glucose.

Key words:sacubitril and valsartan;chronic heart failure;type 2 diabetes mellitus;efficacy;safety; Meta — analysis
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Fig.1 Flowchart of literature screening
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AR R JCIA S5 PE (P = 0,P = 0. 93) , MCR FH [E
FE RN AR I IEA T Meta 24T o 25 9 s, 1506 4 190 e PR 7
BB FEN TR IEA[OR = 1.94,95%CI(1.20,3.12),
P=0.007]. 3 A 2,

LVEF: 4 7311517 -2 0p 5 Jig 3, 6 S 579 B i,
BAFFE A B S (12 = 81%, P < 0. 000 1), #E47T3F
AT, AR RIS  F R 5 BRI, BCR FHBERLA
P ALY AT Meta 73T o 45 R s, i 50 4 LVEF A2k
TR W E T R4 [ MD = 6. 67,95%CI(4. 87,8.47),
P <0.00001]. LA 3.

NT — proBNP: 45 5 Til15-17.19- 201 fiff 5% 43 58 |, 5 M
424 5] B35, A5 5T TRl AT B SR S PR (P2 = 87%, P <
0.000 01) , #EATIEAL 538 , R e BLERAS PR 3R St o
T8, W5 FH Bt HLARN A 7R HE AT Meta 20 BT o 25 R B, 3K
5520 NT — proBNP (14 24 35 i &t 3 1 F % 41 [MD =
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Tab.2 Results of the quality evaluation of included studies

H—AEER MaLps) 2R B Athbide ¥ RE

Ve L0 FE) () ) (%) (%) #h
SEFEROVIC 2017 2 2 2 1 1 ARE
WITKMAN 20221 2 2 2 1 7 ARE
F7% 2020 2 0 0 0 2 REE
344 2020 2 1 1 1 5 BRE
g 20217 2 0 0 0 2 RAE
ST 2000 2 0 0 0 2 AR
ZE2021 2 0 0 0 2 KAEE
AH A 20227 2 0 0 0 2 KAE
vk 2 20211 2 0 0 0 2 KAE
#EH 2022 2 0 0 0 2 RAE
£ i R 2020 2 0 0 0 2 AR

- 621.60,95%CI( - 813. 81, —429.38),P <0.00001],
TEILE 4,

HbAlC . ﬁ 8 Iﬁi[lz -13,15-17,19 - 20,22]5}}1%*&%‘ , %&
6 695 5 F8 & 5T Al A W i 5 M (12 = 95%, P <
0.000 O1) , ¥ 55 WIFR FEA T W7 20 43 #r o 45 2R o, A58
IR F 14 MD = - 0.53,95%CI( - 1.03, - 0.02),
P =0. 04 AR IRAE F 145 MD = - 0. 16,95%CI
(-0.32, -0.01),P =0.04] iR 520 1Y HbA . 1Y Bl 3%
FERE Y A TR IR PR LA S

FBG: A5 61l 15-17.19-20. 200k 55 3 i, 5 Je 522 5] i
AT B S M (12 = 83%, P < 0.000 1), iF
AT 34T, A R I A TR S Sk U, R FH B
MLV AL T AT Meta 5387 o 25 S B L 3030 24 FBG 92k
LR W E T X A [ MD = - 1.03,95%CI(- 1. 62,
-0.45),P=0.0005]. 3L 6,

R1 MNFREREHE

Tab.1 Basic characteristics of the involved studies

H—EER B HAH PRN(F [, 5) £#(Y+5,%) TH##
ok Lo
> “a i
KREH 8% MA)  ABA ABA b4 4 v B4 ’
SEFEROVIC2017™  43AB% 36 1512/392 14587416  64.4+10.7  63.8+10.4 &S + PECHENEA 200mg, 4R 2K e kY ()
WIKMAN 2022 474B% 36 618/593  596/588  72.1+8.3 .0£8.3  FHAS + DELHEIEL 100mg, A 2K e Y ()
H2020M TE 1 120 120 61.35:3.46 6134387  HHAF + D ELHEDER 200mg, FH 2K wsn 00
73442020 il 3 27113 /8 65981115 66.08+13.00 FHAF + )AL EHENER 200mg, &R 2K wa%A 020060
Bt 0021 bE 12 W 2SI1T 0 T0.39% 8.5 69.20+ 775 RAAS + WESHANEL S~ 100mg, FH 2K FAASF DODO
FHT0T PE 6 16/14 17713 58.91%2.37  58.87£2.30 FHAF + PECEMANES0~200mg, FA 2K FAES Q0000
IE e 6 16/14 17113 675 08+5  FAAS + WESHEIEA 00mg, EH 2K wA%A Q
AE 42000 TE 6 25/21 018 70470 70.246.5  FHEF +VECHENEES0~200mg, FR2K  FAAF DODEO
FER2001Y TE 12 31/27 28/29  55.91+11.83  54.68+12.05 FHAF + P ELHADER 200me, HH 2R wAsA Q0060
#242022% il 6 14126 15/25 72754846 T2.848.50 RALAA + WESHLNIEN W0mg, FA LK w8 Q0
£ 5 192020 TH 3 0/49 0/49  65.12+4.18  64.78+4.68  FHAS + PECHEYEL 200 mg, 48 2K FAEA Q00
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Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
11382020 109 120 98 120 365% 2.22(1.03,4.82] L —
J3E{22020 kil 40 28 40 256% 1.48[0.54, 4.03]
EEHH4] 2021 35 41 32 42 18.8% 1.82[0.59, 5.59] I e —
kR4 2022 39 46 29 40 19.2% 2111[0.73,6.12] T
Total (95% Cl) 247 242 100.0% 1.94[1.20,3.12] -
Total events 214 187
Heterogeneity: Chi*= 0.44, df= 3 (P = 0.93); F= 0% u v u’z 5 25

Testfor overall effect 2= 2.71 (P = 0.007) Favours [control] Favours [experimental]

2 WABEIGKT Meta 247 ZR ¥ E

Fig.2 Forest plot of Meta — analysis:the clinical efficacy between the two groups

Experimental Control Mean Difference Mean Difference
FEER2020 4968 753 40 4578 978 40 103% 3.90[0.07,7.73] —
2022 5041 591 30 4216 533 30 13.0% 8.25[5.40,11.10] —_—
FF2021 486 31 30 423 29 30 17.0% 7.30[5.78, 8.82] —
ERE4+2022 526 49 46 415 57 40 148% 11.10[8.84,13.36] —_—
FgR2021 4407 712 58 4143 B75 57 140% 2.64[0.10,5.18] —
MEE2022 5635 7.47 40 4942 BS54 40 124%  6.93[3.85,10.01] —
£ 5FA2020 68.21 232 49 6236 254 49 184% 5.85 [4.88, 6.81] -
Total (95% CI) 293 286 100.0%  6.67 [4.87,8.47] -
Heterogeneity: Tau®= 4.34; Chi*= 30.88, df = 6 (P < 0.0001); F=81% -1:0 5 5 1?0

Test for overall effect: Z=7.27 (P < 0.00001) Favours [control] Favours [experimental]

3 PZA%E%E LVEF Meta 5 7R &
Fig.3 Forest plot of Meta — analysis:the LVEF between the two groups

Experimental Control Mean Difference Mean Difference

y iean D Tota Viea 2 ei Random. 9 IV, Random, 9
F3E422020 312216 152508 40 3,784.36 1,21628 40 7.5%  -662.20[1266.72,-57.68) ¥
FE1H4] 2021 1,001.95 53785 4 1,215 46579 42 21.4% -213.05[-429.72,3.62] ——
FET2022 1,045 165 30 1,687 187 30 27.7%  -642.00[-731.24,-552.76] -
%2022 1,01016  721.23 46 2,300.55 902.23 40 15.0% -1290.39 [1639.12,-941.66] +
FFUER2021 1,30315 16439 58 1,850.23 20631 57 284%  -547.08[615.13,-479.03] -
Total (95% CI) 215 209 100.0% -621.60[-813.81,-429.38] -

i = - Chit= = F= ; + + 1
Heterogeneity: Tau®= 32658.81; Chi*= 29.77, df= 4 (P < 0.00001), F=87% o000 500 500 1000

Test for overall effect: Z= 6.34 (P < 0.00001) Favours [experimental] Favours [control]

El4 WHEZENT - proBNP Meta 5 H7 7R #k E
Fig. 4 Forest plot of Meta — analysis:the NT — proBNP between the two groups

Mean Difference Mean Difference
IV, Random. 9 R

¢ \anaom
-0.19-0.29,-0.09] -

Experimental Control
e D e D

Weigh

viean i
716 161 1874 151%

tudy o bgrot

SEFEROVIC 2017

mean Ld
6.97 1.58 1904

WIJKMAN 2022 7.08 152 1211 713 146 1184 150% -0.05[-0.17,0.07) r
H3ER2020 734 107 40 753 173 40 96% -0.19[0.82,0.44) I
FEHH4] 2021 794 07 41 796 077 42 133% -0.021-0.34,0.30] B
FEF2022 655 031 30 748 018 30 149% -0.93[1.06,-0.80] -

HEE2022 76 15 46 78 16 40 93% -0.20[0.86,0.46] R R
FHIER2021 574 109 58 625 1.31 57 11.9% -0.51}095,-0.07) —_—

BFEPH2020 624 125 49 744 136 49 109% -1.20(1.72,-068) —

Total (95% CI) 3379 3316 100.0% -0.41[-0.73,-0.09] -
Heterogeneity: Tau®= 0.18; Chi*= 127.79, df = 7 (P < 0.00001); F= 95% 25 ¢ o5 |

Testfor overall effect Z= 2.48 (P= 0.01) Favours [experimental] Favours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV. Random. 95% CI IV, Random, 95% ClI
1.8.1 G FTHAPR <12
FFEHR2020 7.34 107 40 753 1.73 40 96% -0.19[-0.82 044 —
2021 794 07 41 796 077 42 133%  -0.02[-0.34,0.30] I
FET2022 655 0.31 30 748 018 30 149% -093[1.06,-0.80] -
k42022 76 15 46 78 186 40 93% -0.20[-0.86, 0.46] [ E—
B&pE2020 6.24 1.25 49 744 136 49 109% -1.20[1.72,-0.68] e
Subtotal (95% CI) 206 201 58.1% -0.53[-1.03,-0.02] —~—

Heterogeneity: Tau®= 0.27, Chi*= 36.28, df = 4 (P < 0.00001); F= 83%
Test for overall effect Z= 2.06 (P = 0.04)

1.8.2 AFZHAPR =12

Seferovic2017 6.97 158 1904 716 161 1874 151% -0.19[-0.29,-0.09) -
Wijkman2022 708 152 1211 743 146 1184 150% -0.05}0.17,0.07] -
FHLgR2021 574 109 58 625 1.31 57 11.9% -0.51[-0.95,-0.07) —_—
Subtotal (95% CI) 3173 3115 41.9% -0.16[-0.32,-0.01] L 4

Heterogeneity: Tau®= 0.01; Chi*=5.81, df= 2 (P = 0.05); F= 66%
Test for overall effect: Z= 2.03 (P = 0.04)

Total (95% CI) 3379 3316 100.0% -0.41[-0.73,-0.09] -~
Heterogeneity: Tau®= 0.18; Chi*= 127.79, df= 7 (P < 0.00001); F= 95%

Test for overall effect Z= 2.48 (P=0.01)
Test for subgroup differences: Chi*=1.83, df=1 (P=0.18), F= 45.5%

E 5 W4HEE HbA, . Meta 5 HFR K E
Fig.5 Forest plot of Meta — analysis:the HbA,. between the two groups

ADR: 5 6 T4 -1517. 19 2URRGE 458 3 I 661 il 5@ ROV AR B JEFT Meta 43 M7 o 45 R o, 356 4 ADR &
FLOAMRE T ESFEME(P=0,P=0.67),8CRAHBE  EREBERTXTALOR =0.59,95%CI(0. 38,0.93),
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Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV. Random. 95% Cl IV. Random, 95% CI
FFER2020 75 167 40 869 188 40 155% -1.19[1.97,-0.41)
42021 9.08 268 41 922 296 42 1M1% -0.14[1.351.07) —
FET2022 554 061 30 698 074 30 19.9% -1.44[1.78,-1.10] I
FEE2022 79 12 46 82 15 40 17.7% -0.30[-0.88,0.28) I
FFU§R2021 597 1.55 58 659 1.64 57 176% -0.62[-1.20,-0.04) —_—
§&pE2020 421 1.25 49 632 145 43 181% -211[265,-157 —
Total (95% CI) 264 258 100.0% -1.03[-1.62,-0.45] i
Heterogeneity: Tau®= 0.41; Chi*= 28.92, df= 5 (P < 0.0001); F= 83% + 3 3 i $
Testfor overall effect: Z= 3.48 (F = 0.0005) Favours [experimental] Favours [control]
El6 PHEEFBG Meta Y HT7RHE
Fig. 6 Forest plot of Meta — analysis:the FBG between the two groups
Experimental Control Odds Ratio 0Odds Ratio
Study or Subgroup _ Events _ Total Events Total Weight M-H. Fixed. 95% Ci M-H. Fixed. 95% CI
{1&2020 10 120 21 120 384%  0.43[0.19,0.95) B —
3T 2020 2 40 5 40 95%  0.37[0.07,2.02)
FET2022 4 30 6 30 104% 062[0.15, 2.45)
FHE4E2022 9 46 " 40 188% 0.64 [0.23,1.75) e R
FHER2021 9 58 7 57 119%  1.31[0.45 3.80] I B —
MEE2022 3 40 6 40 111%  0.46[0.11,1.98)
Total (95% CI) 334 327 100.0%  0.59[0.38, 0.93] -
Total events 37 56
ity Chiz= - - CR= } t t t +
e 2L 0 O B
- . . Favours [experimental] Favours [control]
&7 WEBEHNRARKL Meta 53 H 7Rk E
Fig.7 Forest plot of Meta — analysis:the ADRs between the two groups
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Note:® refers to studies that needs to be further included in the future.

Fig. 9 Shear fill funnel plots of the publication bias of the LVEF
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