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3 HAREAUAT B Is SR X 36 (RCT) B AR & Sk , 2 5 = F7 SUINSE A SR A3 4851 408 77 2 AL HE JR % 09 Markov A2 ) | 2 ) %F 5 mg A #4-71]
BTEA ZF AN 10 mg A& T B A = SRR = ISR 3 AP (= W UG A E 3 4 1500 mg) & 9T 2 B SR 69 L IF
R AR A T SRR A0 A TALBAT AR, VUR B A S (QALY )R A4 = 3845, WA 2019 4 1) R A& = B ALY
AR A R I AT BIME, 32 A Markov B2 2! Bt 4T IR S AL SR AT 3 AP 7 08 97 2 BUME fkm 09 K IAACR 5 R A, 9T 38 2 R A2 A 1
(ICER) , [ & 3 At A | 2R Ao s LA AT OB AT, M B A 25 R85, 45 R : Markov BE AV A BE 4 45 R 27, 2 A 4 10 5
R R E G, L5 R = UG ER , 5 mg 1A 455 4 BE A = W AUIKAY ICER 2 41 259.17 7L/QALYs, 10 mg ik #45-3) 4 B A — F UK 49
ICER 2 92 824.85 L/QALYs; 5 5 mg A #4314 B2 A= F AU ML 4R, 10 mg 354451 438 A= 9 UGG ICER 24 1 209 525.95 T/QALYs;
Pkt Kk £ 20,30 FE LR A A, BBESI BT, BLAHAXTEE N TAARY B 5458k, L RAE
fiE, 25k 3T 2 AR R Bk S, b mg kAR B AT A = T AUINGG 5 E B R A -ROR R
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Pharmacoeconomic Evaluation of Dapagliflozin Combined with Metformin in the Treatment of Type 2
Diabetes Mellitus

XIONG Chaogang"*, ZHU Yurong', LI Ying’, FENG Kezhen’, FENG Weiyi' (1. Dept. of Pharmacy, the First
Affiliated Hospital of Xi’ an Jiaotong University, Xi’an 710061, China; 2. Dept. of Pharmacy, Xi’ an Chest
Hospital, Xi’an 710100, China; 3. Dept. of Pharmacy, Shanxi Second Provincial People’ s Hospital, Xi’ an
710005, China)

ABSTRACT OBJECTIVE: To evaluate the economic value of dapagliflozin combined with metformin in the treatment of type 2
diabetes mellitus (T2DM). METHODS: Based on related literatures and phase 3 randomized controlled clinical trial (RCT) of
metformin alone or combined with dapagliflozin for T2DM, Markov model was built to simulate the dynamic changes of 3 schemes
such as 5 mg dapagliflozin combined with metformin, 10 mg dapagliflozin combined with metformin or metformin alone (the dose
of metformin were all 1 500 mg) in the treatment of T2DM patients without or with complications and death. Quality adjusted life
years (QALYs) was used as a health output indicator and the threshold of willingness-to-pay was 3 times of GDP in 2019. Cohort
simulation in Markov model was applied to obtain long-term effect and cost of 3 schemes in the treatment of T2DM. The
incremental cost-effectiveness ratio (ICER) was analyzed; the sensitivity of cost, utility and discount was analyzed to check the
stability of the analysis result. RESULTS: According to the results of Markov model cohort simulation, after 10 years of disease
progression, compared with metformin alone, ICER of 5 mg dapagliflozin combined with metformin was 41 259.17 yuan/QALYs,
and that of 10 mg dapagliflozin combined with metformin was 92 824.85 yuan/QALYs. Compared with 5 mg dapagliflozin
combined with metformin, ICER of 10 mg dapagliflozin combined with metformin was 1 209 525.95 yuan/QALYs. Extension of
termination time to 20 or 30 years had no effect on results. According to the sensitivity analysis, the change of key parameters in
the set range did not affect the model results, indicating the result was stable. CONCLUSIONS: For T2DM, 5 mg dapagliflozin
combined with metformin is more cost-effective.

KEYWORDS Type 2 diabetes mellitus; Dapagliflozin; Metformin; Cost-effectiveness; Markov model; Pharmacoeconomics
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B A AR AR 0 TR T RO A AR T U ER
(2650 S, BRI B A R T 12 B B4R
Fh#a#, I KoRE B A BT 3 e T OO ROREE Y
I, XPVR TR PR B 25 W) A T B 2R MY B R L
G R HZ B 2 RO IR 25 AR R L,

TRHE B Ve — o R 1 IR BE 2 B T AN
B[] %% 12 5 2 (Sodium-dependentglucose transpor-
ters 2, SGLT-2) il 58] , 12 24538 3 411 il 55 U XoF 4y 2680 W )
TR AL AR 2 R A A W HE T DA T BRI KT iR A%
SR A i KA R 24 T B A A5 R AT PR s A 1 A
AR I 2T 2 11 (HbA o) /KRR i, HASBE I b A
{[ASRI I e =R e o W (E R | YT NG o Wi B
[ S22 e 2 o R B, AE BT i, S A SRR kit
&SR LA, SR8 S HA A - RO 4k
281t R EARRA , IR S5 T 2019 4E A T R R S AR
H 5,5 mg MRS 7 MRS R 2.69 JC, 10 mg AR H- 571 Y
Bk 4.39 50/ R, 5 E SR ERA 25 A LG, B AR A
o (H T Bk = DA P G RO 55 500008 R4S 67 7 1 28
Gr M, a5 4 41 i 2 A AT A - 280 R A 34 v AN 1
B o ASHIFSE 3T [ N AH GG R B AR $5dl , BT
{4d R 55 0 B &, SR Markov A5 IR L] 10 4F PR
RS FNF A XUIRTGT T 2 OB PR 1 f e 45 SR A os
TEIEHE , FE XA R AN B A TR, B A
Flm RS
1 #EMERZE
L1 &ERIKIE

AHIFFE X G Jy Reae HA 2 T PR F 3, Bk IR
LIGEF k48 HIEHAYTT 2 BUOBE DR Y 3 3 Bl AL BRI PR
R (RCT)Y, T HIALIARYT /7 % : 5 mg ib 48 41 Bk &
1 500 mg —H XUIK, 10 mg iK% 41§84 1 500 mg —
U ; % BRZH VA7 1526 : 1 500 mg — H WU 24947 .
LL1 ARSI

255 11 IR — B AUIR (1 500 mg/d) 8 Ji LA bR 78 7344
il () 2 TRUBE PRI BB, ARy =18 JE 2, HbAc Jy 7.5% ~
10.5% .
1.1.2 HeBRARHE

T3 1l 3 LI 7K SF- = 133 wmol/L, 24 1 35 LI 7K
=124 pmol/L 5 K 42 B2 e 2 g /5 PN 2 IR e 2 K
SO IE R R (ULN) 9 345 DA i S IR 21 28K >
34.2 pmol/L ; ULER BB /K 7 J2&: ULN 9 3 F5 LA B 7E sk i2
Jei 6 H A ELLL ARl i A9 - O IUEESE O ETF
AR H AR GEEAR SIS A/ 28 1 28 P e R 3 ik
BUEAR) , ASFRE B0 SR 5 78 MO T 3508, 3 BT M i
Bt 1t A BC™ B i LA 5 B R PR 4 AN
SREAR : 34N A PR T R4 > 10% H A B 2 IR fil &
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YRR, SO AAIE FRER
1.2 REMEY RIES5SHHE
1.2.1  #37 Markov 157

ABFFE LT L # S I PEH 2 BUBE R 1) Markov 15
R, G550 K SRR s DA R A5 RS IR AL M 22 1 7T 4R A5
PE#ET Markov 8 8L , H TRIAGBIAL Y H Y, ADFFEH 2
RUWE R B 12 32 TRA% S R — W OBUIGA YT 5 1 5% 04
Ry 3FRAS , BIVKE PRI T I R ) OB PR vs I A A LB
T, HA e T R eSS o >R TreeAge Pro 2011 8
HEAT Markov BRI A 2 B 4T AT 2 BB DRI R
U1 3 IR AS 8] i AH B 5% A% 5 R Markov A5 70 25 44 I,
K1,

1 Markov&EI &1
Fig 1l Markov model structure

1.2.2  Markov A 15

SRASERUR IR « (1) BT A AR R RS ] 1 A2 4k
YR [ 2 A, AN IR ShAMER . (2) T FHELAIRIS R E B
SEFAZG O, B8 BB FH 2K 100%  (3) 1R % &
BAEBET AR AT AR AR
1.2.3  BRISHH &

(D ZHASE A BR8] T T i e
5 M B IR AL S I AT AR S A H o AR A
IR BEALEE T AR, R B HERR 5 Bt o 1 1 15
TCRITRAIT e BN IR P I3, AR BT LAl A R
7 A BRI A A AR TR A . T
B BT AR | TA) 3 A R e AR AN 2 T AR
WA T 25 18 2 RUBH IR fB A 7R IR B alis sl T 1
BUN KSR AR RRIRYY o B, ARWFSE I EE R T K
A HIAGAE 3% FHAETT SCUAS 24 5 2 ARG A

(2) fEERR A FHE SRS A . ARWF 90 R A fde
e R AR dk Ay SO R A i A (QALY's) o T Markov
BEAY | %ot A LI R 5 R S A TR IR, R4
RS HIIH A BE , MBS 2T A9 QALY s, #EHI
5t BREDR 25280 P (R 25 T ofR 285 T 2 s ABE 23k U i i
RCT™HI AT 3RHR A TF Sz 22 3CHik

(3) 4 B JE] 00 2 o B3 A I . B PR A B ] 4 oA 1
4, M PE TreeAge Pro 2011 84 B 09 B IR IE A
2, AT BB 7 R A R e ™ Hh i A 72 S
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WIIE

(D PEIRLALZ5 o B 8 T8k , I 35 A
R RUAT i Sz bt R 2H AR BRZH A S A DX, 9
XA RERYBIE TSI BRIEA T I UG T o ARSI IR 11
FM BT 104, BB 10 4K

() BETIG B o i B A — PR FH T A5 4 300 g
I3 BOCA I 55 0T AT 7 H R4 0 B, O B 3R 3
H 3%
13 BA-HASH

3 R T A 7 B (GDPO)AE S 3 i S AY
(WTP)bRifE, HLET A A HZL (WHO ) X 254 28 5524
PEAN A0 A 5 0 DL 14 i AR -850 T (ICER) < A By
GDP, J4 i B A o 58 (6 45% ; ICER i T 1~3 £5 A3
GDP 2 [a] , 3 i #4 J8AS S AT DL 42 52 5 ICER >3 i A 1
GDP, S4B A N AMEATHEZ o AWETERF BH () B
SE A 2019 454 [F A\ GDP ) 345 , 416 G Gt 1Ry I il
T H120194F A3 GDP 2k 70 780 7T .
14 BIRMESHRT

1 T AT FE 8 AR B8 Bl 2 R PR T STk,
G B0 13X S T AR X T I 45 RS T A R, T ST B
FHZHOBUIK 5 mg iXA% 815 — FOBUITAT 10 mg ik A%
IR A HOBUIRAE: 3 Fh 5 28367 i A P A IR 2 B
AR A R S s B A T BB T o AIFTE R B
DRl R AR 23 A L B U 7 W Y TR A AR S 2R T
1 BRI 25 % , (g U SRR A T o R 109% , 0 3R
IR 0~8% ., [FIHT , X BFFE 45 S h 1 AR A 43
B K5 T AT A B A 2 BB Ry oA ROIR S RO
{EI & Ko, Wi 2l Normal 4341 , 435178 L5 S 4K
ANt
2 HR
2.1 MarkoviEEI S
2.1.1 THISH

(DVRITFITSMAS o ASBIFSE rp — BB H 24 2% ]
VR T A SCHRY & 5 mg Al 10 mg FIUAK () IA48 5711424 iy
AR A IR T B G A By 7 ORI AT PRI A A 7 R
2y H )M,

x1 HEAEAER
Tab 1 Drug cost information

JHREHE HH3EH

LAT )

BT 500 mg) 1500 mg, B H 1K 0.625 28125
BAEF (S mg) Smg, fH 1K 2560 934.400
BAEF(10 mg) 10 mg, B H 11k 4360 1591400

2 RUBEPRIF Jo A3 FHAE R 5 I FAE ARSI 15 50R
7 IA R T A TF R A ST AR (o [ 2 B bR
TELZISTT I ) (2019 4 i) , 2 TR PR S8 T AR A

I,
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TG THRZSYNAIT IIE LT BRI ER T 1128 A, N
BTG S A, A S8 I PR R 2 1) A T 4
VAR KA I AL i E L E R GO 2SI
BE &5 2 hIBE 5 HbAco IRHEAR L RIS, 2 TRk
PRIGIE S0y T 2 1 223.7 08,

(2) A BN AT AAEIRIT A . T IREX AR
SN AL B AR AR SEL, HRFR A3 & A A BN AR
Ho s RV 25y BRI AN A R SO A
2 RUBE PRI 4 I AORE & HE SR R AR FH A Y
WEFRE S , A I AT 1) 2 BUBE PRI £85I AR X A3 e 9 FH
A 15 389.13 7L,

() FREIAIT BA . 2 RUBH PR T H AR A
() ETIRIT A IR T 259 B 05 75 50R 7 AR Z 1 5 2
RUBE PRI AT I R ARSI BVARTT A IR T 25 9 H
B EIRIT AT LA IGYT A Z N, TEILER 2.

F2 BRBEBITEAA(T)
Tab 2 Total cost of treatment in each state(yuan)
7 VR R A
FIFRIE
16 840.955

17775355
18432355

Hirh%

ZHI
5 mgikHeFIAHEG ZF U
10 mg kR ARG — U

2.1.2 R[RPIRAS RSO

e RATF 5% Hh SR Y A= i o o [ 45 0 oAb T TRl IR 2
R B e i, TR AU . TR AT
Az i O (R AP, ARG ZR 3 [ P 2 UM PR R A 1Y
RUBS BB | WA 58 i 0 (RSO S5 3%
SRR TRE O SCHRY, BB PRI TC I K RE R I B AE (FE
T-45 3RS A HREAH(EL 4351 0.81.,0.69..0,,
2.1.3  RERITAR

i F A 7T 51 F B9 RCTY SR X 3 & G dE AT 14 48
T, G e I A A5t 2 RO R 1) 45 9 RREFE B8
(AR SR Ak %8 o TR Ut , R 1 0 36 S T IS 4t 9 DR s it
(United Kingdom Prospective Diabetes Study, UKPDS) [
THOSUIGR YT I B ISR G A5 R RIS T A R
I A8 AN I AORE B AR R AL AR SR L (Y B oE R
B, 24 HbA ¢ &b F 7% ~ 11 % AL FEI T, HbA ¢ ¥k B AR %
W3 10 % , W JRAE AR XU R A% 40 9%

FEAWEFE S H B RCT 1, 5 mg 5 4% 515 5T ik T
0.59% Y HbA c 18 /b, 5 5L (H (8.09% ) A EL , HbA ¢
(AT K- BEAI T 7.29% , 5 2 i ARG XU 2k 7 AR
129.16% ;10 mg ik #5115 TTHER 1 0.62 % (1) HbA ¢ I/
T, IR (8.17% ) M EL , HbA ¢ A AH X 7K SR T
7.59% , I JAE FRE R XU 2 37 FEAIR T 30.36 %17

FE A Markov BT i I RARAS Z (A1 0 7 B A7 2,

TR
1451825
2386225
3043025
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AT LAGH 2 7E — 7 F IR DB (o) Y236 () SR A T S A
EH(P) W P=1—exp(—r)™ o AWFFE P 2 RO R S
BT RIEFIFC T AR R A 38 S 4 RS (A AR e A A L
#3.FK4,

x3 2BBRFEBEHREMETHELER (%)
Tab 3 Annual incidence of complications and death

in type 2 diabetes patients( %)

— FHRERES

" KMEHEE  MIERRE  BAEET RS
R 002100 000670 0.006 80 001350
5 mg IR A — UL 001488 0.00475 0004 82 0.009 56
10 mgkRAIFHA I 001462 0.004 67 0004 74 0.009 40

x4 ERTEEHEUE(%)
Tab4 Annual transfer probability between states( %)
Lk

s P S g BRI 10 mg BV AL
2RI

BIRFOHEE P 09659 09758 09762

IRF R P2 00273 0.0194 00191

Tt P 00068 0.0048 00047
KBRS

WRIRAIT RAE P4 09933 09953 09954

i 500067 00047 0004 6

2.2 BAFIRHIER

A3 56— HOBUIK 5 mg iR 48 41 A — FEOBUIK L 10
mg IR S SUIRSS 3 FPIGTT J7 221 Markov
RIBEATASN M o G55, MAGERE] 10 AN IR, — F XL
WIATT 7 2B A R 6.59 % (1) H B 4B T, 70.82 % (1)
S 2 OB PRI O BRI L 22.59 % 1) H 3 & A b
PRI KAE 3 5 mg iBAE GRS — F BUIIEY T 7 240
BB AT 4.69% 1 B AET, 78.35% I Fi oy 2 OB IR
W TCHF KBRS, 16.96 % 1 o3 2 A= W PR I 2 AE 5 10
mg 35 i F1 v Bk A L HOBUIIIE I7 2B 401 BA 8 R AT
4.59% (1 R ZHET, 78.67 % I Ho 3 JpHi DRI oI & SR
A, 16.74% W) B E K AR R IT AT , T LI 2~ 181 4,
2.3 BA-HAPTER

X B HORUIK L5 mg 3K 4% 8134 B A — FOBUDICRN
10 mg 548 FF KA — HOBUNEE 3 Ry R34 Y7 2 BUBE IR
I3 1 Markov B 7 HEA 7 A -850 40 Ar (A — HOBUIRC A 25
BRI 5 K5, 5 A I, 10 4R, BT — HI XL
WIGEYT 2 BB DRI I SR A S 27 522.44 70, BT
B M 6.671 QALYs, BAS-ZUH Ll 4 125.68 JG/QA-
LYs;5 mg ik F15 A — HOSUIRIA I 7 2 UM bR 1) 2R
THRA S 31 483.33 00, Bt {d B M 6.767 QALYs,
BUAS T 4 652.14 TC/QALY s 5 10 mg ihA& 51 I 4
T HIRUIGAYT 2 TR R 1) T RA A 36 897.75 70, B4
TS M 6.772 QALY s, AR -%H H ok 5 448.60 It/
QALYs,
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Fig 2 Probability distribution of states in Markov

model of metformin in the treatment of type 2
diabetes mellitus
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model of 5 mg dapagliflozin combined with
metformin in the treatment of type 2 diabetes

mellitus
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x5 104FE 3BT HRBAN-ASTER
Tab 5 Cost-effectiveness analysis results of 3 schemes

during 10 years
it Bk SR SN, AR, ICER,

NP - = - .
At HAC FLQALYs QALYs  JC/QALYs JG/QALYs
ZHwR 275044 6671 4125.68
SmgIHAIEA TN 3148333 396088 6767  009% 465214 4125917
10 mgiA R FIEHES UL 3689775 937531 6772 0101 544860 9282485
6 000 000
5600 000
5200 000
4800 000
4400 000
12 4000 000
'H: 3600 000
‘Eé 3200 000
9800000 & 10 mg IH I £ ORI
.E 2400 000 B 5 mg kSIS W
B 9000 000 & UL
1600 000
1200 000
800 000
400 000
0
0 0.02 0.04 0.06 0.08 0.10

FHRHUN, QALY
E5 104 3FEfr ARMIEER K- LA HER
Fig 5 Incremental cost-effectiveness analysis result of
3 schemes during 10 years

FH P& 5 AT AR T B B XN, 5 mg ik k% 51 i
A — UGS T 2 BB RO ) 2211 ICER 2 41 259.17
JG/QALYs,/INTA, HA AL 5 10 mg ib4% 414
WA HOSUIRIGRYT 2 BUBE PRI 1 2211 ICER 92 824.85
JU/QALYs, /INFA, HA WA 55 mgikigsl
VI A T H OO e, 10 mg k4% 41 B A — HOBUBRSA
¥7 14 ICER 4 1 209 525.95 JT/QALYs, K T4, A EA i,
A

Sy G T 4D 228 11 i ) Xk 4 SR 4 B2 ) fif FH Treeage
Pro 2011 K {443 5 LA 20 4 30 450 2 11 B ] 2E 47 T 4%
Pho G558, DL 20 45 2 1k B[] s, ARG LR R
A, 5 mg ik % 514 B A — HOBUIIG YT 1) 23T ICER 4
10 543.49 JG/QALY's; F X} T 5 mg ik 5114 B A — F X
A, 10 mg ik 4% 5114 Bk A — B UG Y7 /9 291 ICER
660 314.37 JL/QALYs. VA 30 4E K2 (1]t , AT T —
FRUIK, 5 mg 54% 41 k5 — FOSUIGG 97 1Y 2231 ICER
k3 271.91 JC/QALYs; M Xt T 5 mg #8514 B A5 —
MUK, 10 mg 34 4% 41 ¥ 5k 5 — FOBUNIA 97 /9 ICER 2
482 541.60 JL/QALYs.

24 HREMSTER
2.4.1 AR BUBME S HTAS R

L5 /R 76 5 mg ik S1EHEE A — HOBUIK S A
FH— FRUIR Fe 4B, 76 10 mg 3A RS 814 B — F UK
BAFH B UK A B, 7E 10 mag i K8 814 I 2 — B OBUIR
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5 5 mg ik F A AU L s, S50 b Y AR5
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Fig 6 Hurricane chart of sensitivity analysis for 5 mg
dapagliflozin combined with metformin versus
metformin alone
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Fig 7 Hurricane chart of sensitivity analysis for 10

I3
|

mg dapagliflozin combined with metformin
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Fig 8 Hurricane chart of sensitivity analysis for 10
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2.4.2  MEARBUSAE /BT EE R
FHF S AR 2R 53 A1 S 800 S5 (E A 45 AR 53K
FAAEL, b 25 BUE R CBiAs s R 9 1 B — TR BR )/ (2
1.96), B4R L3 6.
x6 3MEBETARNSHSH

Tab 6 Distribution parameters of 3 schemes

e MK Wl TRl
ZRGRTT REIRI R R AR, 70 y 1451825 185182
RN SESRA RAE B A 7T 7 16840955 2148081
S mg iR SIS — IR RO RENRA, T 238225 304370
5 m KA HIHE S — LRSI R RO, e 7 17775355 2267265
10 mg AR IR A& AR T IR RAE AL T 9 30625 388170
10 mg AR TR & ZHNRTT IR RIE A T 18432355 2351066
RIS AERTIE, QALY I 0810 0.041
TR AR, QALYs ] 0.690 0.035
TEBLE, % Normal 0.030 0.02

#1 Mento Carlo 5481 1 000 Y%, 1531 5 mg 1h#% 4114
16— FRUDIONT B B — BRI, 10 mug 3k 46 5114 10 75
T HDBUNONT E B HOBUIK ., 5 mg a8 H 8114 A H AL
KT FE 10 myg 34 4104 3565 — FHOSUDIC A A S 400 HICS
B, LS 3 G IT 7 S A -8R AT 432 it 26, 7 DL IE
9~K 12,

5200
5000
4800
4600
4400

4200 : : . i

A, 7T

4000

3800

3600

3400

3200
—0.10 —0.06 —0.02 0.02 006 0.0 0.14 018 022 026
RO, QALY s

9 5 mgiAETISERE = FXAIXT L 2 A = B XALE
HEM AN AR R E

Fig 9 Scatter plot of incremental cost-effectiveness

for 5 mg dapagliflozin combined with metfor-
min versus metformin alone

PESERMERT , BER B TS 45 R /R 5 mg
TRHE G A SIS 58 e B — U 28 T 5
A AR RS2 95.9% , 10 mg A48 51114 ) %2
Bl B = F WUy 28 58 LA A -8R P 34 i M R 2
89.0% , 5 mg IEAE A EHEA —HUSUI ) 48 1 10 mg ik 4%
GGG Uy 58 30 BT A - RO 3 i i 5 02
100% o WEAR-RLF T 232 ’h 4R /R , MAEAE 0~21 2340
Z IRV S B, 5 mg ik 48 B 5 A — U 8 LA Al
AL BIMEHN 95.9% .
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Fig 10 Scatter plot of incremental cost-effectiveness

for 10 mg dapagliflozin combined with metfor-

min versus metformin alone
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Fig 11 Scatter plot of incremental cost-effectiveness

for 5 mg dapagliflozin combined with metfor-
min versus 10 mg dapagliflozin combined

with metformin
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