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[Abstract] Objective To compare the cost-utility analysis of sacubitril/valsartan,
dapagliflozin and empagliflozin in the treatment of heart failure with reduced ejection fraction
(HFrEF) from the perspective of Chinas health system, so as to provide a basis for the selection
of clinical treatment drugs. Methods A Markov model was constructed according to clinical
trials such as DAPA-HF and EMPEROR-Reduced, to simulate the development process of
HFrEE The cost-utility of sacubitril/valsartan, dapagliflozin and empagliflozin in patients with
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HFrEF was evaluated and the sensitivity of results was analyzed. Results The incremental

cost-utility ratio (ICUR) of dapagliflozin compared with empagliflozin was 20 248.63 yuan/
QALY, the ICUR of sacubitril/valsartan compared with empagliflozin was 23 860.98 yuan/
QALY, and the ICUR of sacubitril/valsartan compared with dapagliflozin was 28 423.95 yuan/
QALY. The pairwise ICUR of the three drugs were less than one times the per capita GDP in

2021. The probability sensitivity analysis showed that when the willingness-to-pay threshold was

greater than 30 000 yuan/QALY, the iterations cost-effective of sacubitril/valsartan compared

with dapagliflozin and empagliflozin was 100%. Conclusion The economic efficiency of

sacubitril/valsartan in the treatment of HFrEF is better than dapagliflozin, which is better than

empagliflozin.

[Keywords ] Heart failure with reduced ejection fraction; Sacubitril/valsartan;
Dapagliflozin; Empagliflozin; Markov model; Cost-utility analysis
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Figure 1. Markov model structure of HFrEF
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Table 1. The probabilities of sacubitril/valsartan, dapagliflozin and empagliflozin related events
in Markov model

215 D EEEREE DA FHERE R EiS P A
VRIS v R 0.186 0.279 0.105
KB 0.098 0.138 0.119
RSN El 0.135 0.074 0.142
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Table 2. The transition probabilities of NYHA classification

NYHA.LYIRESH 2 NYHA I NYHA IT NYHA III NYHA IV
NYHAI 0.977 0.019 0.004 0
NYHA I 0.008 0.981 0.010 0.001
NYHA III 0 0.034 0.960 0.006
NYHA IV 0 0 0.055 0.945
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Table 3. Utility value of NYHA classification
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Table 4. Price and dosage of sacubitril/valsartan, dapagliflozin and empagliflozin

2yl PR A (mg) "M (JT) B HfE (mg) BHAED (JT)
YRR A A 100 3.18 200 6.36
RAEFN G 10 436 10 4.36
RGN 10 4.24 10 4.24
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Table 5. Baseline characteristics in patients taking sacubitril/valsartan, dapagliflozin or empagliflozin
[X x5, 1(%), M(Pss, Pys)]

U EL A b HH A

LN o NG Lol gite it

I (n=387) (n=4236) (n=1523) i r
i (%) 66.2+11.4 66.4+10.9 67.4+10.7 5.059  0.006
ECQis 93 (24.0) 1013 (23.9) 351 (23.0) 0.523  0.770
Tl 108.703  0.001
SN 266 (68.7) 2936 (69.3) 1089 (71.5)
ELIN 34 (8.8) 181 (4.3) 97 (6.4)
I 59 (15.2) 1053 (24.9) 284 (18.6)
FHofts 28 (7.3) 66 (1.6) 53 (3.5)
HIX 275435 0.001
JE3EUH 87 (22.5) 458 (10.8) 138 (9.1)
Fr T3 91 (23.5) 762 (18.0) 554 (36.4)
R 150 (38.8) 1977 (46.7) 550 (36.1)
MY B IA 59 (15.2) 1039 (24.5) 281 (18.5)
IBITFINNYHA L DI RE S 70.100  0.001
I 291 (75.2) 2850 (67.3) 1158 (76.0)
/v 96 (24.8) 1386 (32.7) 365 (24.0)
BIRFRIEE (kg » m™) 28253 28.0+59 27.8+54 1.031 0357
ZEESTMIE (%) 26.7 6.0 31.4+6.7 28.0£59 217.391  0.001
Wi e (mmHg) 1170+ 14.4 122.6 +16.2 123.4 +16.1 25.108  0.001
L2 (K/min ) 69.4+11.5 71.7+11.7 71.3+11.9 6.987 0.001
[ERAS2R) U 60.4 =20.7 66.0£19.5 61.5+21.7 36.646  0.001
[mL+ (min* 1.73m") ']
WEFE s
5 162 (41.9) 1610 (38.0) 575 (37.8) 2.391 0.303
W RS 194 (50.1) 1771 (41.8) 765 (50.2) 37.635  0.001
SER IS
O H ) 56 (14.5) 799 (18.9) 236 (15.5) 11.741 0.003
ER B2 OGRS AR 291 (75.2) 3028 (71.5) 1060 (69.6) 5076  0.079
PEZAABHLIKT 77 365 (94.3) 4073 (96.2) 1448 (95.1) 5361  0.069
T O S R ER 2 192 (49.6) 755 (17.8) 420 (27.6) 240515 0.001
LIRS R YT 69 (17.8) 279 (6.6) 161 (10.6) 72.982 0.001
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Table 6. Cost-effectiveness of sacubitril/valsartan, dapagliflozin and empagliflozin

ZH 531 SEAS (JT) 3 (QALYs) CUR (JT/QALY ) ICUR (JT/QALY )
SR AIRE e 27 303.95 24 598.15 -
oy L 27IpE) 32 163.62 23 824.90 20248.63
VO I AT IH ] 37 564.17 24392.32 23 860.98
E: QALY: AEMEASLE; CUR: RA-ZAL; ICUR: ¥E M A0k
- O O-UBIEE ARSI
kA G
0.9 - B F
0.8 -
M 071
=
R
E 0.6
S
%
fh
m 0.4
S
R 034
0.2 4
0.1
od o O O O c
(I) 10 I000 20 I000 3OI000 40 I000 5 0I 000 60I 000

FATRE (JT/QALY)
E2 WEBHEPIE, #ETE. BEIIENAR-MARTEZ %

Figure 2. Cost-utility acceptability curve of sacubitril/valsartan, dapagliflozin and empagliflozin
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