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Influence of dapagliflozin and sacubitril/valsartan on prognosis of heart failure

by propensity score matching
3 %
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[ Abstract] Objective To determine the effect of dapagliflozin and sacubitril/valsartan on prognosis of patients with heart failure
based on propensity score matching. Methods Clinical data of 369 patients with heart failure diagnosed in the First Hospital of Shanxi
Medical University from June 2018 to December 2021 were collected and analyzed retrospectively in this study. According to the treatment
they received, the subjects were divided into dapagliflozin group and sacubitril/valsartan group. After propensity score matching, the
prognosis of the two groups was compared and the influencing factors were analyzed. SPSS statistics 26. 0 and R Studio ( version
4.1.2) were used for data analysis. Data comparison between two groups was conducted using student’s ¢ test, rank sum test,
Chi-square test or Fisher exact probability method depending on data type. Cox regression models were used to analyze the influencing
factors for prognosis in two groups of patients, and Kaplan-Meier curves were plotted. Results There were 70 patients in each group
after propensity score matching. Kaplan-Meier survival analysis showed no statistical difference in first heart failure rehospitalization
after discharge between the two groups (P=0.190). Cox multivariate analysis showed that the New York Heart Association (NYHA)
classification (HR=6.923, 95%CI=1.032-46.426; P=0.046), left ventricular end diastolic diameter (LVEDD) (HR=1.139,
95%CI=1.004-1.293; P=0.044) and Z score of N-terminal pro-B-type natriuretic peptide (NT-proBNP) (HR=1.825, 95%CI=
1.075-3.097; P=0.026) were prognostic risk factors for patients with heart failure. Alcohol drinking ( HR=0. 086, 95%CI=0. 018
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-0.413; P=0.002) and high-density lipoprotein cholesterol (HDL-C) (HR=0.012, 95%CI=0.000-0.642; P=0.029) were prognostic
protective factors in the dapagliflozin group. For the sakubatril/valsartan group, smoking ( HR=14.376, 95%CI= 1. 657-124.748;
P=0.016) was a risk factor, while drinking (HR=0.082, 95%CI=0.012-0.578; P=0.012) and hemoglobin (Hb, HR=0.953,
95%CI=0.912-0.995; P=0.030) were protective factors. Conclusion After propensity score matching, NYHA classification,
LVEDD, Z score of NT-proBNP, HDL-C and alcohol drinking are factors influencing the prognosis of patients with heart failure in the
dapagliflozin group. Smoking, Hb and alcohol drinking are prognostic factors in the sakubatril/valsartan group. There is no significant
difference in prognosis for heart failure in comparison of dapagliflozin and sakubatril/valsartan.
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Table 1  Comparison of baseline data between two groups ( before matching)

Item Dapagliflozin group(n=118) Sacubitril/valsartan group(n=251) X*/i/Z P value
Male[ n(%) ] 83(70.3) 182(72.5) 0.187 0. 666
Age(years, xxs) 61.03+11.30 60. 73+15.98 0.210 0. 852
HR ( beats/min, xs) 76.94£13.27 80.04£15. 68 -1.859 0. 064
SBP (mmHg, x+s) 130. 13+20. 63 127.65+18. 71 1. 148 0.252
DBP(mmHg, x+s) 76.34+12.58 77.73+12.47 -0.997 0.319
Body mass(kg, x+s) 72.45+13.17 71.98+14.93 0.288 0.773
Height(em, x+s) 167.67+7. 81 167.83+7.94 -0.176 0. 861
BMI( kg/m2 , Xxs) 25.68+3. 68 25.40+4.23 0. 623 0.534
Smoking[ n( %) ] 52(44.1) 108(43.0) 0.035 0. 851
Alcohol drinking[ n( %) ] 31(26.3) 60(23.9) 0.242 0. 623
Hypertension[ n( %) ] 97(82.2) 202(80.5) 0. 155 0. 693
Coronary heart disease[ n( %) ] 86(72.9) 189(75.3) 0.247 0.619
ACEI/ARB[ n(%) ] 103(87.3) 211(84.1) 0. 658 0.417
Beta-blockers[ n( %) ] 91(77.1) 190(75.7) 0.089 0.765
Diuretics[ n( %) | 25(21.2) 43(17.1) 0.878 0.349
NYHA classification[ n( %) | 14. 483 <0.001
I 55(46.6) 72(28.7)
I 51(43.2) 123(49.0)
v 12(10.2) 56(22.3)
LVEDD[ mm, M(Q,, Q5)] 50.00(46.00,53.00) 58.00(52.00,65.00) -8.399 <0.001
LVEF[ %, M(Qy, Q3)] 28.00(23.00,35.00) 20.00( 10.00,28.00) 10. 102 <0.001
WBC(x10°/L, x+s) 6.89+2.28 6.95+2.65 -0.187 0.852
Hb(g/L, x+s) 139.01+19. 59 141.16+20. 01 -0.925 0.356
FBG[ mmol/L, M(Q,, Q3)] 8.17(6.38,9.41) 5.46(4.76,6.23) 8.554  <0.001
TC(mmol/L, x+s) 4.10+1.33 3.97+1.13 0.976 0.330
HDL-C(mmol/L, x+s) 0.99+0. 25 0.98+0.25 0. 366 0.714
TG[ mmol/L,M(Q,, Q)] 1.79(1.31,2.37) 1.32(1.00,1.79) 5.440  <0.001
LDL-C[ mmol/L, M(Q,,0Q;)] 2.54(1.94,3.44) 2.47(2.00,2.97) 1.210 0.226
Cr[ pmol/L, M(Q,, Q3) ] 79.00(65.83,105. 15) 84.00(72.50,97.10) -1.282 0.200
NT-proBNP[ pg/ml, M(Q,, Q)] 948. 13(124.78,1032. 19) 1432.50(470. 49,3227. 17) -5.736  <0.001

HR: heart rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass index; ACEL/ARB; angiotensin converting enzyme inhibitor/

angiotensin receptor blocker; NYHA : New York Heart Association; LVEDD: left ventricular end diastolic diameter; LVEF: left ventricular ejection fraction;

WBC: white blood cell; Hb: hemoglobin; FBG: fasting blood glucose; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; TG triglyceride;

LDL-C: low-density lipoprotein cholesterol; Cr: creatinine; NT-proBNP: N-terminal pro-B-type natriuretic peptide. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of baseline data between two groups (after 1:1 propensity score matching)

Item Dapagliflozin group(n=70) Sacubitril/valsartan group(n="70) X/z P value
Male[ n( %) | 51(72.9) 46(65.7) 0. 839 0.360
Age(years, xts) 61.71+11.52 62.30+15.28 -0.256 0.798
HR (beats/min, x+s) 76.10+13. 49 76.47+13.23 -0. 164 0. 870
SBP (mmHg, x+s) 128. 83+20. 81 131.21+18. 69 0.534 0.477
DBP(mmHg, x+s) 76.60+12. 04 77.80+13. 61 -0.592 0.581
Body mass(kg, x+s) 73.33+13.93 72.04+12. 46 0. 581 0.562
Height(cm, x+s) 168.38+8. 13 1.67+7.87 0.934 0.352
BMI(kg/m?, xs) 25.75£3.90 25.61£3.77 0. 206 0. 837
Smoking[ n(%) ] 33(47.1) 28(40.0) 0.726 0.394
Aleohol drinking[ n( %) ] 18(25.7) 19(27.1) 0.037 0.848
Hypertension[ n( %) ] 53(75.7) 49(70.0) 0.578 0. 447
Coronary heart disease[ n( %) ] 48(68.6) 50(71.4) 0.136 0.712
ACEL/ARB[ n(%) ] 62(88.6) 67(95.7) 2.467 0.116
Beta-blockers[ n( %) ] 56(80.0) 53(75.7) 0.373 0.541
Diuretics[ n( %) ] 11(15.7) 15(21.4) 0.756 0.385
NYHA classification[ n( %) ] 0.482 0.786
I 29(41.4) 25(35.7)
Iir 31(44.3) 34(48.6)
v 10(14.3) 11(15.7)
LVEDD[ mm, M(Q,, Q5)] 51.00(48. 00,57. 00) 51.00(48. 00,58. 00) 0. 687 0.492
LVEF[ %, M(Q,, Q3) ] 26.00(18.00,31.00) 24.00( 15.00,30.00) 0.217 0. 828
WBC(x10°/L, &+s) 6.85+2.16 7.01+2.63 -0.536 0.706
Hb(g/L, x+s) 137.80+19.91 140. 07+18. 05 -0.716 0.481
FBG[ mmol/L, M(Q,, ;)] 7.79(5.87,8.96) 6.20(5.16,9.99) 1.121 0.262
TC(mmol/L, x+s) 3.82+1.12 3.94+1.35 -0.567 0.552
HDL-C( mmol/L, x+s) 0.97+0.27 0.95+0.23 0.568 0. 896
TG[ mmol/L,M(Q,, Q)] 1.51(1.18,2. 16) 1.55(1.19,2.06) 1.892 0.058
LDL-C[ mmol/L, M(Q,, Q;)] 2.39(1.85,3.07) 2.39(1.77,2.95) 0.709 0.479
Cr[ pmol/L, M(Q,, Q)] 81.20(66.00,105.15) 79.75(69.05,93.85) 1.876 0. 061
NT-proBNP[ pg/mL, M(Q,, Q5)] 1032. 19(245. 87,1421. 50) 789.89(248.20,1815.35) -1.676 0. 094

HR: heart rate; SBP: systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass index; ACEL/ARB; angiotensin converting enzyme inhibitor/
angiotensin receptor blocker; NYHA: New York Heart Association; LVEDD: left ventricular end diastolic diameter; LVEF: left ventricular ejection fraction;
WBC: white blood cell; Hb: hemoglobin; FBG: fasting blood glucose; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; TG triglyceride;
LDL-C: low-density lipoprotein cholesterol; Cr: creatinine; NT-proBNP: N-terminal pro-B-type natriuretic peptide. 1 mmHg=0. 133 kPa.

1.001 «
12r — . - + Dapagliflozin group
—#—Dapagliflozin group Sacubitril/valsartan group 2 075} Sacubitril /valsartan group
% 10F 9-[ .|_ E
3 gl | 8 l T aen :
£ = | s
P% 6k 6 6‘%\_—§ 6 E L\
< —— 6 & 0257 p-p.19
g T 5 5 [ P
ERR| 1 0.00f_, . . .
- T 0 250 500
0 1 ol 1 I I I I Time (d)
=30d 31-90d 91-180d 181-356d 1-2y =2y A
Survival time DapaghﬂozinNumber RS
oupf 70 29 12 6
Sacubitrl/valgsratan L 70 41 14 7
group[ 4 g i H .
E1 288E&SEHLER 0 250 500 750 1000
Time (d
Figure 1  Comparison of endpoint events between two groups B £

2 2 HHE# Kaplan-Meier 4 77 # 2%
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Table 3  Cox multivariate analysis on influencing factors of prognosis in both groups
Dapagliflozin group(n=70) Sacubitril/ valsartan group(n=70)
Factor
B HR(95%CI) P value B HR(95%CI) Pvalue
Smoking 1.122 3.070(0.830-11.360) 0.093 2. 666 14.376(1.657-124.748) 0.016
Alcohol drinking —2.455 0.086(0.018-0.413) 0. 002 -2.504 0.082(0.012-0.578) 0.012
NYHA classification 1.935 6.923(1.032-46.426) 0. 046 1. 128 3.880(0.206-13.752) 0. 863
LVEDD 0.130 1.139(1.004-1.293) 0. 044 0.034 1.067(0.625-1.545) 0.398
Hb -0.003 0.997(0.974-1.021) 0.793 -0.048 0.953(0.912-0.995) 0.030
HDL-C —4.384 0.012(0.000-0. 642) 0.029 -1.297 0.059(0.014~-1. 355) 0.413
Z score( NT-proBNP) 0. 602 1.825(1.075-3.097) 0. 026 0.259 1.772(1.368-2.619) 0.493

NYHA: New York Heart Association; LVEDD; left ventricular end diastolic diameter; Hb: hemoglobin; HDL-C; high-density lipoprotein cholesterol ;

Z score( NT-proBNP) .
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Figure 3 Kaplan-Meier survival curves of

sacubitril/valsartan group

A . Kaplan-Meier survival curves for different genders; B: Kaplan-Meier

survival

curves for different NYHA classifications; C; Kaplan-Meier

survival curves for different body mass index. NYHA: New

York Heart Association.

standardized Z score of N-terminal pro-B-type natriuretic peptide.
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