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Abstract: Objective To evaluate the efficacy and safety of adding dapagliflozin to background sacubitril valsartan therapy in the
early period after acute myocardial infarction (AMI)—defined as during hospitalization or <14 d after discharge. Methods We
systematically searched Chinese and international databases [China National Knowledge Infrastructure (CNKI), Wanfang, VIP,
SinoMed, Cochrane Library, PubMed, Embase, and Web of Science) through 1st Nov 2025 and included randomized controlled trials
(RCT). Risk of bias was assessed with RoB 2. Predefined time strata were 1/3/6 months. Mean difference (MD) was used for continuous
outcomes and risk ratio (RR) for dichotomous outcomes, each with 95% confidence intervals (CI). Random- or fixed-effects models

were applied according to heterogeneity, and publication bias was assessed. Results Twenty RCTs (n = 1 856) were included.
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Compared with sacubitril valsartan alone, add-on dapagliflozin significantly improved cardiac structure and function: left ventricular
ejection fraction (LVEF) increased (MD 4.68, 95% CI 3.91 to 5.44); Left ventricular end-diastolic volume (LVEDV), left ventricular
end-diastolic diameter (LVEDD), and left ventricular end-systolic diameter (LVESD) decreased (MD —3.80, 95% CI —5.33 to —2.28;
MD -2.80, 95% CI —4.35 to —1.24; MD —3.95, 95% CI —5.03 to —2.88, respectively). Six-min walk distance (6MWD) increased (MD
49.73, 95% CI 30.87 to 68.59), and N-terminal pro-B-type natriuretic peptide (NT-proBNP) decreased (MD —155.31, 95% CI —202.90
to —107.72). For clinical events, risks of major adverse cardiovascular events (MACE) and heart-failure rehospitalization (HFH) were
reduced (RR 0.30, 95% CI 0.20 to 0.45; RR 0.42, 95% CI 0.22 to 0.79). Some continuous outcomes showed substantial heterogeneity,
though effect directions were consistent. No statistically significant increases were observed in key safety outcomes; Rare-event
estimates were imprecise, and diabetic ketoacidosis events were very infrequent with an overall neutral signal. Conclusion In early
post-AMI care (<14 d), adding dapagliflozin to sacubitril valsartan yields 1-6-months improvements in cardiac structure and function
and reduces MACE and HFH, with an overall acceptable safety profile; High-quality, longer-term RCTs are warranted to confirm
effects on hard endpoints and adverse remodeling.
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Table 1 presents basic characteristics of the studies included in research.
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THE, Wik 36 25/11  63.28%6.50 IAKEHNE S~10mg, HH 1K 3 abce LQ@®G
202207 it g 36 20/16  63.15%+6.74 VPEEESIVPIE 50~200mg, fEH 2 X ®©®
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HE, i 45  26/19  61.07+3.54 iEKEAS 10mg, BFH 1K 3 — OIS0
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Table 2 Results of heterogeneity test and Meta-analysis for each outcome indicator
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LVEF 19 <<0.000 01 67 FE L 4.68 3.91~5.44 <0.000 01
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kA AL AL Risk Ratio Risk Ratio
Study or Subgrou Events Total Events Total Weight M-H. Fixed. 95% CI M-H. Fixed, 95% CI
1.21.23H
SiEH_2024 3 53 11 54 12.0% 0.28 [0.08, 0.94] -
Eiili_2022 1 36 6 36 6.6% 0.17 [0.02, 1.32] - B
I #2025 5 45 11 45 121% 0.45[0.17, 1.20] I
Jpis_2023 4 50 11 50 12.1% 0.36 [0.12, 1.07] -
Subtotal (95% CI) 184 185 42.8% 0.33 [0.19, 0.61] >
Total events 13 39
Heterogeneity: Chi2 = 0.93, df =3 (P = 0.82); I’ = 0%
Test for overall effect: Z = 3.62 (P = 0.0003)
1.21.36}]
Zheng Liang_2024 1 40 7 40 77% 0.1410.02, 1.11] [
2024 3 46 10 46  11.0% 0.30[0.09, 1.02] "
Fs4r_2023 2 100 10 100 11.0% 0.20 [0.04, 0.89] -
TRHE_2025 5 60 14 60 15.4% 0.36 [0.14, 0.93] -
T _2022 3 60 1" 60 12.1% 0.27 [0.08, 0.93] -
Subtotal (95% CI) 306 306 57.2% 0.27 [0.15, 0.47] <>
Total events 14 52
Heterogeneity: Chi? = 0.89, df = 4 (P = 0.93); > = 0%
Test for overall effect: Z = 4.55 (P < 0.00001)
Total (95% Cl) 490 491 100.0% 0.30 [0.20, 0.45] L 4
Total events 27 91
o Rz = - - 1z = (o | } 1 t
S R B
e . R F 1A 1% #1154 EiERANiE
Test for subaroup differences: Chi? = 0.27.df =1 (P = 0.60). 12=0% HATSHALRE ARTHRA
4 MACE #x#+E
Fig. 4 MACE forest plot
Ik EAL rHEAL Risk Ratio Risk Ratio
tudy or Subgrou Events Total Events Total Weight M-H. Fixed. 95% Cl M-H. Fixed. 95% Cl
1.4.23H
SibAE_2024 2 53 5 54 17.1% 0.411[0.08, 2.01] 1
J5E_2023 2 50 6 50 20.7% 0.33[0.07, 1.57] " N
Subtotal (95% Cl) 103 104 37.8% 0.37 [0.12, 1.11] —~
Total events 4 11
Heterogeneity: Chi? = 0.03, df =1 (P = 0.86); I?=0%
Test for overall effect: Z=1.77 (P = 0.08)
1.4.36)]1
Zheng Liang_2024 5 30 7 30 242% 0.71[0.25, 2.00] —
4352023 2 51 6 51 20.7% 0.33[0.07, 1.57] = [
FRF_2024 1 46 5 46  17.3% 0.20[0.02, 1.65] l —
Subtotal (95% CI) 127 127 62.2% 0.44[0.20, 0.97] .
Total events 8 18
Heterogeneity: Chi? = 1.50, df = 2 (P = 0.47); I = 0%
Test for overall effect: Z=2.03 (P = 0.04)
Total (95% CI) 230 231 100.0% 0.42 [0.22, 0.79] ‘
Total events 12 29
ity Chiz = —4(P= 2= 0% t t ; {
Heterogeneity: Chi? = 1.68, df =4 (P = 0.79); 12 = 0% 0.01 01 1 10 100

Test for overall effect: Z = 2.69 (P = 0.007)
Test for subaroun differences: Chi2 = 0.08. df = 1 (P = 0.78). 2= 0%

M Tk FIFAL A3 T X A

B 5 HFH #R#E
Fig.5 HFH forest plot
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ks AL X AL Mean Difference Mean Difference

r r Mean D Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
114114
Zheng Liang_2024 64.8 123 30 632 138 30 2.8% 1.60 [-5.01, 8.21] ]
K4 _2024 4837 346 45 5344 4.01 45 53%  -5.07[-6.62,-3.52] -
B [H 42024 4866 4.84 46 5042 608 48 51% -1.76 [-3.98, 0.46] ]
#2024 53.52 2.85 35 5775 292 35 54%  -4.23[-5.58,-2.88] -
e 2024 5247 536 30 5798 558 30 48% -552[8.29,-275] -
Subtotal (95% CI) 186 188  23.4%  -3.88 [-5.42, -2.34] <&
Heterogeneity: Tau? = 1.61; Chi2 = 9.68, df = 4 (P = 0.05); I = 59%
Test for overall effect: Z = 4.95 (P < 0.00001)
1.14.23}]
Zheng Liang_2024 62.3 15.7 30 621 1486 30 2.4% 0.20 [-7.47, 7.87]
H{E{E_2023 4849 482 30 5326 536 30 49% -477[7.35-219] -
FEAM_2024 52.14 3.95 53 54.88 4.07 54 5.3% -2.74 [-4.26, -1.22) -
FIAITT_2025 62.25 4.52 40 55.62 4.02 40 5.2% 6.63 [4.76, 8.50] -
EifH_2022 45.74 B8.75 36 39.25 9.18 36 4.0% 6.49 [2.35, 10.63] -
H #:_2025 51.78 3.81 45 57.53 3.86 45 5.3% -5.75[-7.33, -4.17] B
#l4_2023 54.55 2.31 50 58.14 3.04 50 5.5% -3.59 [-4.65, -2.53] -
HiA_2024 52.76 3.13 36 52.76 3.13 36 5.4% 0.00 [-1.45, 1.45] g
Subtotal (95% Cl) 320 321 38.0%  -0.65[-3.61, 2.32] -
Heterogeneity: Tau? = 16.05; Chi* = 140.62, df = 7 (P < 0.00001); I* = 95%
Test for overall effect: Z = 0.43 (P = 0.67)
1.14.3 61
Zheng Liang_2024 61.7 146 30 614 1 30 2.8% 0.30 [-6.24, 6.84] -
2023 43 4.1 51 52 3.26 51 5.4% -9.00[-10.44, -7.56] -
i _2024 53.12 4.78 46 5821 4.62 46 5.2% -5.09 [-7.01, -3.17] "7
AENde 2024 55.07 5.16 46 57.38 537 46 5.1% -2.31[-4.46, -0.16] /]
in_2024 46.5 4.81 45 50.08 8.7 46 4.7% -3.58 [-6.46, -0.70] -
FH4_2023 46.48 867 100 55.34 1011 100 49% -8.86[-11.47,-6.25] -
F R 51.32 4.19 60 5441 4.82 60 5.3% -3.09 [-4.71, -1.47] -

WE 2022 52.86 4.39 60 54.72 499 60 5.3% -1.86 [-3.54, -0.18] |
Subtotal (95% CI) 438 439 38.6%  -4.47 [-6.78,-2.17] ’
Heterogeneity: Tau® = 9.25; Chi? = 66.20, df =7 (P < 0.00001); I? = 88%

Test for overall effect: Z =3.81 (P = 0.0001)
Total (95% CI) 944 948 100.0%  -2.80 [-4.35,-1.24] L 4

Heterogeneity: Tau® = 11.19; Chi? = 260.28, df = 20 (P < 0.00001); I* = 92%
Test for overall effect: Z = 3.52 (P = 0.0004)
Test for subaroun differences: Chi? = 4.48. df = 2 (P = 0.11). I = 55.3%

-1.0 -5 0 5 1‘0
ERIT A AL & FIT R

6 LVEDD 7x#k[E
Fig. 6 LVEDD forest plot

LR GA bl Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight V. Fixed. 95% CI IV, Fixed, 95% ClI
1.13.23))
Sebiam_ 2024 110.24  7.21 53 114.59 7.65 54 29.3% -4.35[-7.17,-1.53] -
H ¥ _2025 110.33 1017 45 115.98 10.05 45 13.3% -5.65[-9.83,-1.47] -
Subtotal (95% CI) 98 99 42.6% -4.76 [-7.08, -2.42] -
Heterogeneity: Chi® = 0.26, df = 1 (P = 0.61); I’ = 0%
Test for overall effect: Z = 3.99 (P <0.0001)
1.13.36)J
ZEFE 2024 114.62 7.14 46 117.73 7.35 46 26.5% -3.11[-6.07,-0.15] —
BT _2022 111 7.29 60 114.08 8.02 60 30.8% -3.08[-5.82,-0.34] —
Subtotal (95% CI) 106 106 57.4% -3.09 [-5.11, -1.08] -
Heterogeneity: Chi? = 0.00, df = 1 (P = 0.99); I = 0%
Test for overall effect: Z =3.01 (P = 0.003)
Total (95% CI) 204 205 100.0% -3.80 [-5.33, -2.28] <>
Heterogeneity: Chi? = 1.37, df = 3 (P = 0.71); I = 0% .1::) 5 : 5 1’0
Test for overall effect: Z = 4.89 (P < 0.00001) R TR e

Test for subaroun differences: Chi? = 1.12. df =1 (P = 0.29). I? = 10.5%

E 7 LVEDV #xHK[E
Fig.7 LVEDY forest plot
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ks TR AL AL Mean Difference Mean Difference
r r Mean D Total Mean D Total Weigh IV, Fixed, 95% CI IV, Fixed, 95% CI
11511}
Zheng Liang_2024 541 63 30 544 75 30 09% -0.30[-3.80,3.20] - 1
B4 _2024 41.47 4.28 46 41.98 6.02 48 25% -0.51[-2.61, 1.59] -
Wlt_2024 46.41 1.24 35 50.15 1.83 35 204% -3.74 [-4.47,-3.01] -
&1 2024 32.72 351 30 4045 4.96 30 23% -7.73[-9.90, -5.56] -
Subtotal (95% CI) 141 143 26.0% -3.67 [-4.32,-3.02] ¢
Heterogeneity: Chi* = 25.64, df = 3 (P < 0.0001); I = 88%
Test for overall effect: Z=11.11 (P < 0.00001)
11523}
Zheng Liang_2024 536 11.1 30 54.1 9.4 30 04% -0.50[-5.70, 4.70] - 1
Xkt _2023 37.74 432 30 41.18 494 30 20% -3.44[5.79,-1.09] -
R _2024 3479 3.4 53 37.46 3.12 54  71% -2.67 [-3.91,-1.43] -
FhAIA]_2025 38.89 3.62 40 4328 423 40 3.7% -4.39[-6.12, -2.66] "7
FiiE_2022 46.42 8.75 36 55.36 10.15 36 0.6% -8.94[-13.32, -4.56]
11l #_2025 33.92 3.14 45 4357 358 45 56% -9.65[-11.04,-8.26] -
JiliY_2023 46.22 1.18 50 50.09 1.76 50 31.7% -3.87 [-4.46, -3.28] =
Hi7_2024 3465 3.28 36 3757 3.02 36 51% -2.92[-4.38, -1.46] -
Subtotal (95% CI) 320 321 56.2% -4.26 [-4.70, -3.82] L]
Heterogeneity: Chi? = 75.81, df =7 (P < 0.00001); I? = 91%
Test for overall effect: Z = 18.93 (P < 0.00001)
1.1536H
Lifang Zhang_2024 511 95 30 51 107 30 04% 0.10 [-5.02, 5.22] -1
F4441_2023 39.28 9.14 100 4577 881 100 1.8% -6.49[-8.98, -4.00] -
T 5 _2025 42.45 3.46 60 4517 3.25 60 7.6% -272[-3.92, -1.52] -
B 2022 34.64 345 60 37.39 3.06 60 8.0% -275[-3.92, -1.58] -
Subtotal (95% CI) 250 250 17.8% -3.04 [-3.83, -2.26] L 4
Heterogeneity: Chi? = 9.34, df = 3 (P = 0.03); I = 68%
Test for overall effect: Z = 7.60 (P < 0.00001)
Total (95% CI) 71 714 100.0% -3.89 [-4.22, -3.56] ¢

Heterogeneity: Chi* = 118.40, df = 15 (P < 0.00001); I = 87%
Test for overall effect: Z = 23.06 (P < 0.00001)
Test for subaroun differences: Chi* = 7.61.df =2 (P =0.02). P=73.7%

—{0 -5 0 5 10
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B8 LVESD 7x#kE
Fig. 8 LVESD forest plot

kKR AL XAl Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed. 95% CI
1.12.41J]
1425 2023 183.23 427 51 182.72 44.87 51 6.7% 0.51[-16.49, 17.51] T
IET_2022 266.66 31.88 60 260.75 2769 60 17.1% 5.91[4.77, 16.59] il
Wik 2024 400.22 2325 35 34662 25.11 35 Not estimable
Subtotal (95% CI) 1 111 23.8% 4.38 [-4.67, 13.43] 4
Heterogeneity: Chi?=0.28, df = 1 (P = 0.60); I = 0%
Test for overall effect: Z = 0.95 (P = 0.34)
1.12.53)]
1%7I_2023 369.7 64.3¢ 51 2194 1656 51 Not estimable
FEA_2024 526.59 4536 53 497.86 39.24 54 7.5% 28.73[12.65, 44.81] -
+HiE 2022 574.88 584 36 471.96 56.35 36 Not estimable
2022 391 3262 60 377.97 27.37 60 16.8% 13.03[2.26, 23.80] ™
Jri8_2023 403.13 6213 50 349.85 6095 50 3.3% 53.28(29.16, 77.40] —
Subtotal (95% CI) 163 164  27.7% 22.18 [13.78, 30.57] .
Heterogeneity: Chi? = 9.79, df = 2 (P = 0.007); I2 = 80%
Test for overall effect: Z = 5.18 (P < 0.00001)
1.1266H
487.8 7267 51 383 5763 51 Not estimable
437.17 32.87 46 401.82 29.64 46 11.9% 35.35[22.56, 48.14] -
390.53 40.32 46 362.61 38.51 46 7.5% 27.92[11.81, 44.03] -
4355 9148 45 359.58 88.7 46 Not estimable
452.64 33.75 60 417.23 31.87 60 14.1% 35.41[23.66, 47.16] -
2022 524.89 3382 60 49801 2979 60 15.0% 26.88[15.48,38.28] -
Subtotal (95% CI) 212 212 48.5% 31.60 [25.27, 37.94] ¢
Heterageneity: Chi® = 1.59, df = 3 (P = 0.66); 1> = 0%
Test for overall effect: Z = 9.77 (P < 0.00001)
Total (95% CI) 486 487 100.0% 22.51[18.10, 26.93] L]
Heterogeneity: Chi = 35.01, df = 8 (P < 0.0001); I = 77% t t t f
Test for overall effect: Z = 10.00 (P < 0.00001) -200 ;2'10”: woﬂﬂ J'—iﬁlﬁggﬁm 200

Test for subaroun differences: Chi? = 23.34. df = 2 (P < 0.00001). I* = 91.4%

E9 6MWD Fx#k[E
Fig. 9 6MWD forest plot
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i3 2R AL Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
110410
41 R _2024 350 100 45 770 240 45  2.1% -420.00[-49597,-344.03] -
HE 42024 330.18 18325 46 41615 196.67 48 2.1% -76.97 [-153.78, -0.16] -
Hilt_2024 46.55 10.23 35 71.27 1232 35 Not estimable
#ul_2024 25443 97.11 30 48143 68.11 30 6.8% -227.00 [-269.44, -184.56] -
Subtotal (95% CI) 121 123 11.0% -235.93 [-269.30, -202.55] ¢
Heterogeneity: Chi? = 39.18, df = 2 (P < 0.00001); I* = 95%
Test for overall effect: Z = 13.86 (P < 0.00001)
1.10.53)]
SLEH_2024 4657 1148 53 7159 1465 54 Not estimable
FAT[T]_2025 70327 12203 40 767.24 15628 40 3.2% -63.97 [-125.42, -2.52] e
EifiF_2022 286.36 50.44 36 3985 62.25 36 17.9% -112.14[-138.31, -85.97] -
#iAY_2023 925.06 115.3 50 1,008.4 203.99 50 2.9% -83.34 [-148.29, -18.39] -
H7_2024 287.11 50.13 36 39216 61.23 36 18.3% -105.05[-130.90, -79.20] -
Subtotal (95% CI) 162 162  42.3% -103.41[-120.41, -86.40] )
Heterageneity: Chi? = 2.39, df = 3 (P = 0.50); I7= 0%
Test for overall effect: Z = 11.92 (P < 0.00001)
1.10.6 61
2023 288.38 147.32 51 587.49 153.56 51 3.6% -299.11[-357.51,-240.71] -
BT _2024 150374 67.42 46 2,034.76 7328 46 Not estimable
FAN_2024 227.68 46.73 46  262.61 53.18 46 29.2% -34.93 [-55.39, -14.47] "
T Uh_2025 478.71 62.45 35 6104 75.73 35 11.6% -131.69 [-164.21,-99.17] -
WE_2022 317.14 16312 60 377.63 234.37 60 2.3%  -60.49[-132.74, 11.76] -
Subtotal (95% Cl) 192 192 46.7%  -80.44 [-96.62, -64.26] 4
Heterogeneity: Chi2 = 82.70, df = 3 (P < 0.00001); |2 = 96%
Test for overall effect: Z = 9.74 (P < 0.00001)
Total (95% CI) 475 477 100.0% -107.23 [-118.29, -96.17] }
Heterogeneity: Chi? = 192.11, df = 10 (P < 0.00001); I* = 95% e 1 ¢
Test for overall effect: Z = 19.00 (P < 0.00001) 509:/ ,25.0, P 0 250 1“,500
y . FH s AIEAL AT Tl
Test for subaroun differences: Chiz = 67.85. df = 2 (P < 0.00001). I = 97.1%
10 NT-proBNP ZX#K[E
Fig. 10 NT-proBNP forest plot
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Fig. 11 LVEF, LVEDD, LVESD, 6MWD, NT-proBNP, and low blood pressure funnel chart
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