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Pharmacoeconomic evaluation of dapagliflozin and empagliflozin in the treatment of type 2 diabetic kidney
disease

YANG Xu, ZHAO Yifan, LI Wanting, LIU Yongjun (School of International Pharmaceutical Business,
Pharmaceutical University, Nanjing 211198, China)

China

ABSTRACT OBJECTIVE To evaluate the cost-effectiveness of dapagliflozin and empagliflozin in the treatment of type 2
diabetic kidney disease from the perspective of healthcare system in China. METHODS Based on the data from the two multicenter
clinical trials, DECLARE-TIMI 58 and EMPA-REG OUTCOME, a Markov model was constructed according to the urinary
albumin-to-creatinine ratio (UACR) of the patients with type 2 diabetic kidney disease with a cycle of 1 year, simulating until 99%
of patients died. The model outputs were total costs and quality-adjusted life year (QALY). The cost-effectiveness of the two
treatment regimens was assessed by comparing their incremental cost-effectiveness ratio (ICER) and the willingness-to-pay
268 074 yuan/QALY). Additionally,
oneway sensitivity analysis and probabilistic sensitivity analysis were performed to test the robustness of the base analysis results.
RESULTS Compared with dapagliflozin, the ICER for empagliflozin regimen was 44 334.82 yuan/QALY, which was below the

WTP , indicating its cost-effectiveness. The results of the oneway sensitivity analysis indicated that the incidence of non-fatal

threshold (WTP, set at three times China’s 2023 per capita gross domestic product, i.e.,

myocardial infarction in both groups and the utility values associated with the microalbuminuria state had the most significant
impact on the outcomes, but did not change the base-case conclusion. The probabilistic sensitivity analysis indicated that the results
of the base-case analysis were robust. CONCLUSIONS With a WTP of three times China’s per capita gross domestic product in
2023, empagliflozin is more cost-effective than dapagliflozin in treating type 2 diabetic kidney disease.

KEYWORDS dapagliflozin; empagliflozin; cost-utility; Markov model; type 2 diabetic kidney disease
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B3 H (No.

g, U AT BRI ECE B A h E SRR R

56 BEE B, B E 2022 4R )%, R B A E T AP

597.7 {91 {8 0 HEAT MWERTIRYT , v OB PR 5

BT MLCE BT Y 28 M IRGE BT R 1Y 21.19% , FOHT

B BT A 1 29.9% , H B3R ILEETHE,
BB FIEFE S HE N T BRI &5
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cose transporters 2, SGLT-2 ) 411 il 3] fe - ¢ FH TR 9T 2 Y
B IR 95 (type 2 diabetes mellitus, T2DM ) , H: 518 i i i7F
- 2 ) TR AT SIS IR S ok Sk e B AT R
I S0E 28 B 9 i R ALOR AP i 4 A5 LA T 2™
EAF 2 RO PRI 97 16 I R4S R (2022 4F ) )€ [EDBE PR
s B BT B 96 46 B (2021 4F R ) ) #4421 SGLT-2 411
AT PR B 5 (0L 3RS R TR i 48 Y, SGLT-2
PO AT RES | RV A R, Q-5 R 255 nT eS|
RARMAE , 38 7] BE 231G U R AE B2 Hh 25 M W IR R 52
VAR B A TR g XU, S50, TR A% 51 i JELAR 51034 34 R
SGLT-2 #1l5 , 43 51| ¥ DECLARE-TIMI 58" il EMPA-
REG OUTCOME 56" iF S 76 7697 4 PRI B 9 B AH L
PRUETRYTY T R HA BE RO B R . ER MR dsy
ST 2022 4 F1 2023 AEHEIAE RS S5 R AR 515 H TR
I DRDARE i i HL At D5 DL 5 | 1 02 e G o e A
EOfETE, 2020 — 2029 4F , TR I8k B HES ) U AR
MAEE 10 T3 1 10 874.45 15 34K 5] 10 989.40 4], 3 44 %
FE BRI R E Rl . BT, & EIR 6= 5%
SIS L S SRR TR B 1 25 P 2 D2 o
YT, AR5 TR AR AR 2R A B R R R DR
s R UEA T B, DAVEAR PR Fh 2540 7 830 TR R
BRI T, DU Im R 25 S5 A G e s iR 2%
1 #wREHZE
1.1 BHiRAB

A B 5E B b5 A B F#1E 2 % DECLARE-TIMI 58,
EMPA-REG OUTCOME Wi I3 56 (48 A R & W E . Y
T 90 SR Y OB I A O IS AU ) T2DM AR
F BT ARSI 10 mg FUEAR S+ 10,25 mg Xf
Ll 22 0 B 25 Ry, o R A SR AR bR A 4G F2 20 i
BRI, SO WURESE (R AR OHE”) RS
A A RO LA FE T DA B0 F7 3 38 43 BE (hospitalized
for heart failure, HHF) , ' NE 45 J& b Wk 22 45 &
DECLARE-TIMI 58 £l EMPA-REG OUTCOME izt 5 (1Y
HRE RO YRS 730 N 63.9 % F163.1 %, Wik I 21 36
H 51 =6.5% F1=T7%., WA AL B3 Y HEZ IR 1 8 1
5 WL e {E (urine albumin to creatinine ratio, UACR) Il
SRR . PRI IR IE LRI, IE % R R (UACR<
30 mg/g) W R 7 L2351 69% F159% , Tl F AR IR
(UACR 30~300 mg/g) i 83 7 Lt 43 511h 249% F1129%,
K R (UACR>300 mg/g) (19 55 3 1 L 43 51
7% M1 119%™, H.4b, DECLARE-TIMI 58 i 56 iR 14k T
S FE L U R 22, K T 60 mL/min, 34, 78
DECLARE-TIMI 58 i 5 1, HA 40.6% 1) A 41 i
24 sk AR AE AL RO 145 9% (atherosclerotic cardio-
vascular disease, ASCVD) ; i f£ EMPA-REG OUTCOME
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W, B BB B2 ASCVD., A7 W98 % R 13
55 B N FERFIE B AT 1 42 LA, 45 51 B, i
U9 AL 2 (B A S R

BT LA GOR, AT B A AR AR N A T2DM,
A RO LS RS B 8247 ASCVD, Bl Ak i 21 & 1 >
6.5% HAFEE =60 % 1 5534 5 [RIINF , HEBR AR & 0 IR i
F BT E /NER U8 i3 2K (estimated glomerular filtration
rate,eGFR) <30 mL+1.73 m*/min [ 2 .
1.2 =B

i FH Excel 3k {4 #4) 4 Markov #5554, #R $i& |4 UACR
Y0 P I R RN I AR AR X B I AR AR RS T 4
K AFEIER HE AR s AR AR ORE AR
MBIV E AR RHIET 2 AR B R A (™A I
B A5 AR ) A 3 A M A = (E St oA RS
APk XU HHF ) o 25 3381 7 i AL il R A 5 i S e Y
KAFACH 5 TIHIT , AW A BN R BRIk
Ao BRIETZAREFRET AR R 3 5ET
AL RO A FE T AR D A SR T . AHFREC KR
P 1 1 R JRE A A S At b TR A 25 BT UACR i
Jr Fl e GFR # JEEAF 0 CFF TE 5 1 A Rk R BB /R
eGFR U JE45 ), # # Markov 5  (1&] 1) , 1% BEAGHH A
IR VAR (B A 8 3 24 A TE 8 18R 1 BROIRAS i A
T RT3 99% W BT, BT S R S AR R T A
PH 4 44 (quality-adjusted life year, QALY ) , i i FL X
185 A -2 5 L (incremental cost-effectiveness ratio,
ICER) Fll & J& 2 £ [ {H (willingness-to-pay , WTP) > |
Wi A2 . ARIFSE L 2023 4F 35 [ Py A 7= Bl
(GDP) 4 317 (268 074 JG/QALY )1 WTP, - H (
[ 25 W) 4 55 2T F8 7 202001 5R FH 5% 119 0 PR X 1,
AR AT

AT
LULEGL] | o )

/ B

AT
B S LG

B 1 MarkoviEEIREE

1.3 #ERERIE

ATF5E EERRIARURIR TS (1) A SRIET- 3},
FARSRIA T B S H M ; (2) DECLARE-TIMI 58
F1 EMPA-REG OUTCOME i % 7£ UACR #t J& |, R 17
FE S, B 22006 5 T 5 R R T ] SRR YT 2
) 2 5 R Ml XN AR S PR X UACR 3 R (5200 5 (3)
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R TR RN, B R ZHAN BN ] REAS 2
H 35 A% 410 v R RS 810 4 5 R 9™ (4) EMPA-REG
OUTCOME iz 55 1) 43 K54 (Can K 11 8 1 PR — it/
IEE FER AR ML) il i & BRI I T 25 B A G
G TR AR Y
14 FEBEE

R Al P 236 110 TR 927 LSRR 9 0 31 26 371 e 2L
TR 5] e R0 00 IR0 R 2B SR RIAS R R g R
REEEE R, WA RSN R AT H Ok
H T ARG SR o B 4 R R AR R IR =1 —
In(1—P)/t Fll P,=1—exp ( —rt,) /> XA i, 1 4F (— 7%
W) RN . Horp r R R R R AR Py
SRS B R N AR P — TR IR R I B e
WES, 1S 2R (0 WL I ) £, 2 LA 196 A5 S 309 1) sf
M HARBET RS H [ R E S LR H 8 A 5
MR TR RS HORIEN R 1,

x1 HEBRMESLFGEERSHERKR

Bk BRI R % HaGER) iR
by gt EFHEAR-FEARAR 0.025(0.023~0.028) [15]
EFAEAR-REEAR 0.008(0.007~0.008) [15]
B AR AR KRR 0.019(0.017~0.021) 6]
BB AR AR R AR 0.109(0.098~0.120) 3]
KEREAR-HEREAR 0.120(0.108~0.132) [15]
REREAR-EEREAR 0.014(0.013~0.016) [15]
k2 Gl 0.016(0.015~0.18) 18]
FHAERI 0.007(0.007~0.008) 9]
HHF 0.009(0.008~0.009) 9
LR 0.062(0.055~0.068) 9]
TR 0.003(0.003~0.004) 9
AR 0.031(0.028~0.034) 9]
ot gt F¥HEAR-HEARAR 0.059(0.053~0.065) 18.17]
EFAEAR-RRAEAR 0011(0.010~0.013) 8,17
B AR AR KRR R 0.008(0.007~0.009) 8,17)
BB FIR AR IE % R R 0.134(0.121~0.147) 1
KEHEAR-REAEAR 0.134(0.121~0.148) (7 Bl
KEAEAR-ESAEAR 0.015(0.014~0017) 7k
Gl 0.016(0.015~0.018) 9]
FHmERA 0.010(0.009~0.011) 9]
HHF 0.008(0.007~0.009) )
LR 0.058(0.052~0.063) 9
TR 0.004(0.004~0.004) 9
HRH AL 0017(0.015~0.018) 9
TR B FHE-SALE R 0.001(0.001~0.001) 18]
KeEAEAR-ILRE 0.088(0.079~0.097) 9]
AR 0.006(0.006~0.007) 20
k-2 R 0.042(0.038~0.046) [20]
BEE- B 0.035(0.032~0.039) [20]
BH 2R 0.037(0.033~0.041) 20
ERAEAR-2 R 0.005(0.005~0.006) 21
EAEAR-2 R 0.008(0.007~0.008) 21
KEARAR-2RT 0.009(0.008~0.009) 21

1.5 BAMASH
AW TFRE TARRMER A, A5 EE
PeEIT AR AR 250 3 KA 2R AR R BIRYY 2%
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FH AESar PO ARG 2 AR Za vk T XA T 2
HHF 1697 9% J AR AR R B B2 97 9 1 B BT 9%
FHRVE A 2 o 45 T0UBUAS B4 T 2 8 Ktk A T ]
B, D LB B IRYT B AR R I T — I TR
NHE A RIS B AR DG AR IR A s BT 24 it A
g 245785 ™) (https : //'www.yaozh.com/) 23 A5 4 2024 4E kg
#ro BT IARR A A HAD SR B iR 25 S (E R AR
Wl DRI B JIES B 7 H AR FE R (2023) ) W HERE AL FE R
WEL IS 51 2 (e 24 4 2 B R A G Vb 30 R R 24 BT
FRALTT AR AT 22 A0 55, 3k Lo 25 ) S [R) 241 W15 5eiR YT 24
Yy, AF 52 P AR IR 25 U6 1 45 v i PR A it iAo
o IRHE B I SRR ) e R A0 4 i 4 IR T B 4R
BRI o A BROWAL TS &S TA R B SGLT-2 1
7R | 1 B VR ot AR A B RS, S AT R A
TREBHE . MARBMESEIRE IR 2,
Fx2 HAMYASH

S0 il i Kl

A
BER L) 2264 194.11~291.17 4]
B PR AR A3 o) 20341 162.73~244.10 4]
ME@EW% ST 573015 4584.12~6876.18 4]

T 10 mg SR/ CLE) 159140 1273.12~1909.68 HEm

BB 10,25 mg PTG 144358 1154.86~1732.29 HEm
HRRTERIOUE) 356755 2854.04~4 281,06 HEW
i&ﬁ%@ﬁﬁ TR GEK) 23404 187.23~280.85 23]
PR IR R OUE) 13 941,69 1115335~1673003  [4]
IRE S OUE) 15037952 12030361~18045542  [26]
FFRHHEERT 182791.88 14623350~21935025  [26]
REAE RIS 145 587.07 116469.65~174 70448 [26]
JSAaE LIRS (0 4240148 3B30LI9~088178 (2]
BT RIRTT I $ 24689.28 197514~296113  [2]
HHF A7 S (TF) 2426211 19409.69~29 114.53 22

il
ERAEAR 0936 0.842~0992 )
IR R 0936 0.842~0992 7]
KEAKAK 0.906 0815~0960 7]
YA 0913 0.822~0.968 28]
il 0.730 0.657~0.774 20)
TR BRI =007 =0.007~—0.006 9]
R =0.030 —0.032~—0027 25]
FAHELE 0886 0.883~0.889 2]
BRI 0830 0827~0833 2]
HHF 0.750 0.746~0.754 2

a:EMPA-REG OUTCOMEIRSS A, £ 1 AR 511 45 24 7] A 46
10 mg 125 mgPFl , AHH 53 15 A FH 10 mg 25 mg i 5 4 i —2F
b R B /INE S RICEE R B SERI I 5 e/ MEL R R AR T

1.6 BURMESHT
K FH Excel B354 T 5L PR 28 SRR 2 A FIARE S5 ik
OB SR R BURME T, SRS B +10%
P B, A B RUTE + 20% (36 BN 30 s o T By
IESOHERE L 1, ARBH 5T B — 10%~6% 2547 BUE ; I 8L
REL0~8%"" 45 PR 2 X 45 J (14 5% A2 5 LA e XL & e
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Ati G 5R L SAS S8RV T I P I A - P 4232 1t
LR,
2 H#R
2.1 EMiSNER

FERN BT R LR 3, R 3 AT, AR B LA
K )5 220 24545 0.209 QALY fH A B ., BRI
VT F ik A% 51 G TICER iy 44 334.82 JG/QALY , /N T3
£ 3R [ 2023 4F A1 GDP (268 074 JG/QALY ) , 3 B A%
G 7 ZIR T T2DM 3 B PRI B9 5 5 4% 471 1 A
e HAT 25

*3 HuHWER

NEIE S WAL BEWAST  BUQALYs  HEUNIQALYs  ICER(LQALY)
BT 9044899 9249.03 8312 0209 4433482
il 81199.96 8.103
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BN R BURAE T A R TR, X 45 SRR LR Y
SHAT DA ) e 2 AN AR B A AR B e O R A R
A R PRR S B RO T, (EL BT AT TR 3R 32 Aol Rl
IR AR A VAR A RIAA B S S R BAT —E (Y
Tttt SR ILIE 2 (FRTRIMR , B U 1345
MAAL R 9S40

ISR IR A A DA R R

JBRHN A EB P DA R AR

filcht 1 2R R BOTHE
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EH PR FREUTE
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2 BERHFHRMESTIERE

2.3 WMEFBEITER

F B AR R TR P (1 3) mT 6, KR A s o7
FH— LW, BB -2RMBE 2 T8 2R R
8 1) 18 A T 2 SO T 5 55— 4 BRI L AR 7
WTP LT J7 , Fm RS S LA S0 T 0 45 S LA R
PE AR -0 R T 52 il 4R (1 4) AT AT, WTP AR T
50 000 JG/QALY i , k& 515 %8 HAT £85Ik s WTP 55
F50 000 JG/QALY Hif, JA% 134y 5 W o L2835 1
3 itig

— JBEAE R PR EIR PR R 43R 3 B B, RIDIE
BRI KR R AR B, Z J5 il
JR LRI o IR b R DRI B Bl SRR
2 A R (UACR>30 mg/g) , I R4 B g gk AT dE T~
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9o e i FH 19 i A A ) 2 UACR {E il eGFR(E™,
B R brth A R BR A . — TR 5T WA, K24 30% ()
AR s 5 s R 0 LR B B P R Y s v [ ) —
THIF5E 2 M e B S T K24 33% H IR TR T
Ak 2 3 FRYENE PR IR B 9 (non-albuminuric diabetic kid-
ney disease, NADKD) , H: i R AR4FE R 10 Ty & 2
A 93.7 BT LT M GE T, SR BT R 7% &
7 NADKD £ 35 #47& T W3¢ . DECLARE-TIMI 58
{56 F EMPA-REG OUTCOME iz % i 15 i 6] 5 K, 4
ANEEREZ  HARBRT ASCVD %, Il DECLARE-
TIMI 58 i35 25 L AMEE T 4™, JC T PRI 5e 1) Bk
4k Ry 2 5%, A 5T A i DECLARE-TIMI 58 a3 () L 2k
B /NBRE R, SRR PO IS TR Y
5 B /N BR B 3 %8, DECLARE-TIMI 58 izt 56 { 1]
Y J& R 5 92 9 CKD-EPI J7 #2 , 1fiif EMPA-REG
OUTCOME i& % fii Ff fY /& MDRD J5 #2132, % H
FDA (AL HE R 4% 51 14 R 511 T FE 47 T2DM (1918
P B 95 B, Bifi % DAPA-CKD Fl EMPA-KIDNEY i
SR aE TN KA, DS SR S B Y R I SR R PR
g P B TR AR EL A A ROPE A e N AR I IE AR
DECLARE-TIMI 58 #l EMPA-REG OUTCOME izt & A
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