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[ Abstract] Objective: To evaluate the economy of different doses of tirzepatide and semaglutide in the
treatment of adult patients with type 2 diabetes mellitus (T2DM) in China, thus to provide a reference for medical
insurance decision-making. Methods: The Markov model was adopted to simulate the long-term health outputs and
economic benefits of the four treatment regimens. Taking quality-adjusted life years ( QALYs) as the indicator of
health output and three times China’s per capita GDP in 2024 as the willingness to pay threshold ( WTP) , the

health output and medical costs of patients after 30 years of treatment with four treatment regimens were simulated.
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The incremental cost-effectiveness ratio (ICER) was used as the evaluation index to evaluate the economy of the
four treatment regimens. The key assumptions were verified through univariate and probabilistic sensitivity analyses to
ensure the robustness of the model. Results: Compared with the 1 mg semaglutide treatment regimen, the incremental
costs of the 5, 10, 15 mg tirzepatide treatment regimens were 333 108.30, 699 163.50, 968 283.70 yuan, respectively;
the incremental effects were 0.063 1, 0.1405, and 0.1655 QALYs respectively; the ICERs were 5278 151.00,
4977 303.00, and 5852 089.70 yuan- QALY ~', respectively. When the WTP was 287 247 yuan+ QALY "', the
5, 10, 15 mg tirzepatide treatment regimens were not economically viable. The results of the sensitivity analysis
showed that the results of the basic analysis were relatively robust. The results of the situation analysis showed that
at the WTP of 287 247 yuan- QALY ', when the unit prices of 5, 10, 15 mg tirzepatide decrease by 68.4% ,
79.6% , and 77.3% respectively, the probabilities of economic viability of tirzepatide compared with semaglutide were
comparable. Conclusion: For T2DM patients with poor blood glucose control treated with metformin monotherapy,
compared with the 1 mg semaglutide regimen, the 5, 10, 15 mg tirzepatide treatment regimens have a lower probability

of being economically viable at the current price. Appropriate price reduction can make tirzepatide become a safer,

more effective, and economical treatment regimen.
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W DR A2 — 2 LA ey 10 S 5 i A A3 0
T 3 SR R R B BB PR (1 B ) A T
By AR AR PR (2 AL) |, b 2 AU R (type 2
diabetes mellitus, T2DM ) £ 3 5 ¥ FR 95 BB 3 BBy
90% LA I o 7 FrbE IR I 2 (TDF ) 23 A 1Y 42 2RO
g 3 16 (26 11 Jz) o, 2024 48 42 BROBE bR 58 A
Ok # 589 A2, h [ AE IR m B A e ik #
1.48 ¢, Jm 2R AL, F 2050 4, 4 BRBH IR 5 A %X
TRk 3 8. 53 A2, v WS FR s F BRI TR i
F| 1. 683 42, Horpr T2DM (546 R 2%, Bdli wos ,
Bl e B 1O PR BN S N B 2 19 1 5, BB R
TEHIE DA S R A EREE 2 7 TR E IR AR
B IR HE 2 RV R BE 48 55 A DT

Jige v LB 2R RE IR 1 A2 4R 3 ) ( glucagon-like
peptide-1 receptor agonist, GLP-1RA ) Fil %5 % ¥ {4 ¥
AR B 5 28 £ Ik ( gastric inhibitory polypeptide, GIP)
2 f T 4 W6 40 43 0 B R 8 % . GLP-1RA i
Ak A o 2 A 43 D8 R 7RG ML 3R, D6 IF A A
GIP LA 75 B 4 Mt 1 Jr =8 & 45 02 B % R 4 W 1
FH o PR ot s 2 4 B 0 i 45 A GLP-1 32 ik A
GIP ZZ {4, T LLAE THIA ST 1E IR (4 801, g i B s i
R R YT R

BRI BRAE S | A HOH i ME — 3R i i GIP/
GLP-1 XU AZ AR sl 7, # WHO A% S 4258 268 1] /Y
REWE = i, 2024 4 5 H 21 H, b [5 E 5 25 i &
R L E I T N T2DM Y i B 45 L 2025
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1 A2 B B/RKIAKRIEZERN B, A E%E
JKTF 2021 4¢ 4 F fE b EHEHE B, R AR 12 3 g
ANERERHE S, & H 3N Z 1 GLP-
1RA 25 %), P35 T2DM [ 8 4 ) 3F — 3%, SUR-
PASS-21 AIESE TR R IR 5,10 15 mg 76 [ (LK
Ak 1L 21 75 H ( glycosylated hemoglobin, HbAlc) J5 Ifi
DB T A AR IR 1 mg, H P 25 7E M 4 < 00 £t B Ui
m LMEREREEFERNR T mAAEZES, B
H i OC T- 8 2K TH IR AN A 36 % IR 2 2 R Y [ B
Sl ST E 7 S B SN S gl W N I T ES o
a2 A, Z B R AR R m,
B o A 0 2 505 b [ RO S 4T, 1 RE TE W S
B E s T A MAET Y ES . W, A0
BT N B X 3 I R 25 W) 4 U B R L
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TG R BRI R I KBS R M 7 IR
T BT S A% K 2 Markov #6058 & £ v 6] ARE
A A JoT e B OB PR ik O & RE AR 4 B0 B, 0 KR
THIRRT R e A% & IR TT J 25 ) 22 U5 2 0F A, LUl
JRIARHE A B OR B i 4 I 28 T 22 Ak Al , o o 36 e )
T2DM IR 57 R 2%

ABREHIE

1 HRKIR
ABIEFE B i R B ok B — 30 I 30 o PR 3 4



SURPASS-2"*" 1% HIF 5 & — 10 [ s 2 s (BBAL T
PR 2 AT 40 JA) S PR R BRI B i R B 5, iF
GE NN U2 3697 (=1 500 mg-d ") 1B
PRI ER T2DM 85 HF s g A B35 1879 4],
FFf B IR 1 1 1 1Y E 5 B AL 40 TiE 28 8 7R YA K
5.10.15 mg & J& 1 K45 2536 97 40 5%\ 36 4% & ik
1 mg BEJE 1 REG253697 4. & R0 K 4h 1) &
H2.5 mg, KR LR IR AR 4 8 —R3E N 2.5 mg,
B &Ik B BEHL B B 50 i, SR S A R 00 1 R) 4k 15
L, A EARE AR LR & 0.25 mg, B 1
WL R4 ] — oy, 2R3 1 mg, R )5 761t
B30 ) Ak e R L RSO 40 JR, B EAGN
YRR M A IETT 411 HbA L 3L 2R i R Rl .
2 MREBIEST

AWFFREET O AT KRS, 2455 5%
KRR ORI 25 MRS 8] 5 B ME 23 0 mT AR 15 1, SR H
Excel 2019 757 Markov L  , #R#E T2DM (9555 &
JE AR A W 5T R H R AR Markov 1A,
B T2DM JEIf & 5E \T2DM £ I & iE KA1, AW 5%
W% T T2DM G0 48 T &E 1Y K A O, de 4 1%
SERIBLRLIR S R 5 R, 4351 T2DM JE 3 & AE L0 AL
FEBE v XU s AT, TR AR TR A S Wk
AV ERE T RE T A= BRI A, R
AR EECR LA 1,
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3.1 BASE AW TIRETERRME, L
DGR B PR AN, G AR 25 IR T AS K A AL 56 55
TR A AR R AE IR IT AR . R S A IR
2021 AF B 5K R AR R AR L B R TH KR 7 o I Y
AR, BT AN TR RURS 5 R IA B AR AN TR DAk
R AL i (mg) 2547 M M TH5 5110 15 mg UK
HEN IR PSR {1 RE P 7 N i/ WD W N
SETHE, et LA O DR B S8 v L 25 (R
i 2459 LA R B A 24 90 45 0 1A A B A (A
KA A B LA BAT: e 9% 1 AL 5 72 A 0 L 4 1
RS A o TR AR Bl i R SO 2 AR
TR B 2024 AFKF . MERMAS LK 1.

R EARS RN 9 LR AR

i H SenfE I BR R B 43 A P
HYRTT LA
25 i B b /I - mg !
BRIk 130.32 .38 104.26
GBS 530N 194.87 .84 155.90
A2 AR/ 6
5 mg B RIIRIG T 4 32 189.04 38 626.85 25 751.23
10 mg BRI RIA T H 57 601. 44 69 121.73 46 081.15
15 mg /RO BRIAIT A 76 237.20 91 484.64 60 989.76
I mg 7] E & IKIE YT H 8 866.59 10 639.90 7 093.27
MENLRERAR/ T 10 271.74 10 876. 13 9 667.35 Gamma [12]
DB EBFTRA/ T 42 824.56 52 591.10 33 058.02 Gamma [13]
R R4 S48 7 B A/ 7T 24 935.71 29 234.89 20 636.53 Gamma [13]
DAFBEBFTRA/ T 24 503.97 30 144.71 18 863.23 Gamma [13]

25 i AR 2 B FE R I+ 20% S IRAF 98 FEL L 6 A% AR LA 959% 85 X ] ( CT) g I {1 s el L1

3.2 REERSWH AWK B E R A AR
(quality-adjusted life years, QALYs) E i fg 5 7= 3 48

bro T Markov A, Xof 4 Ji 3] A9 5 o R 285 2547 2L
FHVRAR , 2R AR5 25 PR B0 i 1) B2, B 2 A A 2]
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FBE B QALYs, A HIF 52 R HI B £ B 250 T A R
T AT IR B IR YT I P R T2DM AR A (B
RMERT S S MA T 78 KIEEST DB T L
12 583 {51 v [ A8 5, SR FH R T2 f o £ R = /K-
A ( EuroQol 5 dimensions 3 levels, EQ-5D-3L) %f A
) O ¢ A (R0 4% 0 ILRE ZE A UL ) 3 3 55 ) 1Y
T2DM B BEAT W53, I 6 o [ B> 1 2R AT 3
FHAE RIS . 4% Markov R 25 (9 RCTIA K 2 08U
HIEIZ 2,

R2 A& Markov IR BUROTE b 2 BO8UE Sk I3

RTE LR AE I B TR AR ORIE
TOMD %3 &% 0.936  0.938  0.934 Beta [15]
O LR FE 0.886 0.889 0.883 Beta [15]
XL 0.830 0.833 0.827 Beta [15]
e 0.750  0.754  0.746 Beta [15]
LA 0 0 0 Beta [15]

BT L 95% C1 g {40 el L1

3.3 OREHBHME A KRS IGT AN O E
I B hE K AR AR PR T — T BE AL XS IR 1 56 (SUSTAIN-
6) " LB T b B T R 36 A 5 ik 4 R Y
3297 W FE ALY 104 J 5.0 4 | i A R
LAET 0 R A AU o T AR MR B IR IR S Rl 56
6 RSk X Sk FE A Y 0 18 T R R B AR OB S A
WA AT 58 i o B 2K A K5 R S 8 Ik HbALe (941

X AR AR 1 2 4% 8 KA I 2 56 3 S 0 % A R 3
BASF] .t SURPASS-2 BF 5l J1, 75 40 J& (49 F 5¢
Wi 5,10 .15 mg B /R IABREL 1 mg w] A% & Kk Y
HbAlc %A &AL 0. 23% .0.51% 0. 60% , — M B
s P L %€ WF 58 (UKPDS 35) & /i, HbAlce £ F [#
1% , WDRE R S5 FE DCHE T XU F [ 21% , 0 LA B %
HERTEE 14% b R SRR B 12% , 0 J1 308 K&
MR 16% T Bk B 5 .10 (15 mg BRI
JRIG YT J7 % T2DM O 1L 5 I & AE & AR R BT %R
B F 5000 1 T 3K A5, A BF 5 41 5 0 LA E e R
> I FEW 3 RO LA I RAEFE TR A . 4IRS 1]
(1 5 B ME 24 R R 7 ¥R . 1 S 104 A R e
SRR L RES AR r=1-[In(1 -
P) 1/t Ak Hy 40 Ji % e FRRIAE K AR S e o
BRI S e R P Sy — B R T S 2k S AR o
Sy WL (4 B ] 4 JiE 5 3 3 UKPDS 35 #1 HbAle % F
W 1% Xof 70 IL A5 2 2 2 DRI e AT ARE S5 1) 06 2R
T B AR I IR A5 4 SE 8 1 40 J8 K 2R R RAR &
MR HEE AR P, =1 —exp( - r,) TEE 4 Flif
77 RAEAE IR R N 1 AF I A 45 A 06 S 1R 1 i B
R, X P, g — AR R R F R R,
S AN TE BR R 0 Bt 1] 4 FOIA I O RO IR
IR S FET AR K 2R R 4% 0K 2 T 1) % 7% A R
W3,

R34 PRI ITEME IR I RAE B AE T BAR e A RN A RS ] 1 e R AR

5 mg /R0 ik 10 mg # /R A ik
1 RANBE AR R TR MR R I RN 4R K% 5 M % S (B K
(P) (r) BUE AL (P,) (P)) (r) L (Py)

O UREZE 0.0109  0.0142 0.014 1 0.010 5 0.013 7 0.013 6 [16 - 18]
(0.013 9 ~0.014 3) (0.013 0 ~0.0140)

C 0.0060  0.007 8 0.007 8 0.0058  0.007 6 0.007 5 [16 - 18]
(0.007 6 ~0.008 0) (0.007 2 ~0.008 0)

it 1] 0.013 5 0.017 7 0.017 5 0.0129 0.016 8 0.016 7 [16 - 18]
(0.017 1 ~0.018 0) (0.015 8 ~0.017 9)

T2DM JEIf % FEFET 2K 0.0040  0.0053 0.005 2 0.0038  0.0049 0.004 9 [16 - 18]
(0.005 2 ~0.005 3) (0.004 8 ~0.005 1)

O UREBE B - 2% 0.0074  0.009 6 0.009 6 0.0069  0.009 0 0.009 0 [16 - 18]
(0.009 4 ~0.009 7) (0.008 7 ~0.009 3)

i XUBE T 2 0.0074  0.009 6 0.009 6 0.0069  0.009 0 0.009 0 [16 - 18]
(0.009 4 ~0.009 7) (0.008 7 ~0.009 3)

IR TR 0.0074  0.009 6 0.009 6 0.0069  0.009 0 0.009 0 [16 - 18]

(0.009 4 ~0.009 7)

(0.008 7 ~0.009 3)
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5 3
15 mg /KA ik I mg &) E A% E ik
Ff RERE 4R KA TR MR I KA A RER T B R R S RU(H He TR
(Py) (r) BUEFEEI(P,) (Py) (r) JEHE(Py)

O LR BE 0.010 3 0.013 5 0.013 4 0.011 3 0.014 7 0.014 6 [16 - 18]
(0.012 8 ~0.013 9) (0.013 1 ~0.016 1)

R 0.0057  0.0075 0.007 5 0.0062  0.008 1 0.008 0 [16 - 18]
(0.007 0 ~0.008 0) (0.007 2 ~0.008 8)

O FIREH 0.012 7 0.016 6 0.016 4 0.0140  0.0183 0.018 2 [16 - 18]
(0.0153 ~0.017 6) (0.016 3 ~0.020 0)

T2DM J&Jf % S SE T 3R 0.003 7 0.004 8 0.004 8 0.0042  0.0055 0.005 5 [16 - 18]
(0.004 6 ~0.005 0) (0.005 4 ~0.005 6)

O NUREZEFE T % 0.006 8 0.008 8 0.008 8 0.0077  0.0101 0.010 1 [16 - 18]
(0.008 4 ~0.009 1) (0.009 9 ~0.010 2)

i M FE T B 0.006 8 0.008 8 0.008 8 0.0077  0.0101 0.010 1 [16 - 18]
(0.008 4 ~0.009 1) (0.009 9 ~0.010 2)

DI ERITT R 0.006 8 0.008 8 0.008 8 0.0077  0.0101 0.010 1 [16 - 18]

(0.008 4 ~0.009 1)

(0.009 9 ~0.0102)

L)L UKPDS 35 it HhATe 43 1% X000 ML 3 % E 5 A S5 MR AR ABE SR 9 90 L 2 5010115 mg 8 2 01 K 397 7 58 v 4% R 25 I 5 B E 3¢ 9 R0 T 1177 5 0

R £ 10% 1 mg 7 % £ MR YT J7 58 R 450 ML 9 S0 6 RS ME R (1 R (LT 1 140 DU (P 0 = 1. 4% M 8 1 10 1 A ABE 3R 1) £ 50 T 119

3.4 BAREAH.ETHBH AR RiimFait
S50 2024 e E BN A s B 79 % L 2023 4
fem 7 0.4 2 N FEantaE BT, fE SURPASS-
2 5 i BT P 2 AR D 56.5 4 (hRif 22
29709 10.4 %) o BEPRAE (JCHZ T2DM) 1E 5 —Ff g
PR , FLIF R AE 8 H 75 280 47 I ]2 i e 8, 30
A RS ADL BE 08 AL o DR 012 TR 38 O i i B M ik
FR 4 aek AR, DA 42 T PP 5 00 1Y R 0152 ey, PRI AR
TF 5K AR AU IR BRASESE Sy 30 4F , 15 RUAIE 35 J 19 150 5
1AE  PRARRE 2 A R TE 2 U 4 FiOB 7 7 S 0 i
JE 7 AT 2 FR SR P OE o T B R T b [ 2
W12V TN AE T 2020) AR B 5%
4 HAE-MRITH

Bt F RS Bk A Excel 2019 A #4 2 A9 Markov
BRI X 4 BT I7 SRR T i 30 AERYRCA . R
FH QALY fE 7™ i 46 45, 115 5,10 15 mg & /KA
WG Ir AR T 1 mg W LA & WRIGIT 7 5 1
W AR -%E B (incremental cost-effectiveness ratio,
ICER) . 2428 3% 4 PEAN 38 3 2R N2 1) oA A 7 6
{H ( gross domestic product, GDP) {E 2}y & J& A (will-
ingness-to-pay , WTP) B {E AR . R4l WHO XJ 254
Ut E O RS  ICER R T 1 4% A GDP, K B
J7 Y ARy 56 2715 ICER 78 1 ~3 {5 A1y
GDP ZJu], B J7 S48 n i ii A 7T LA 42 52 ; ICER 5

T3 £5 N ¥ GDP, R W] J5 ZE 58 I i A (A543
KBS WTP [ {8 2 2 2024 4F 4 [/ A ¥y GDP
B3 5. B KGR M B s, 2024 4EFRE A
GDP >4 95 749 Ji., WP AHWF 55 ) WTP [ (B & 287 247
JGQALY 7',

5 AHmEMES

5.1 SEMESH  VIIENEIE S R AR AR T, A E
FEIEAT T B PR 2R U o B RO SR AR i . S
(P E Y2 T IR R R 20200 (H R SR
N FET R ARG o A R £ R 26 Skt
AHIF 5T B PR R U o B L5 .10 (15 mg B
JRIABRIA YT 7 8 vt 48 T A B BE T 1) e R Ak %
70 Bl 422 B UKPDS 35 1 HbAlc % F [ 1% % i o0 IfiL
BT R R A 2R B AU T FE R IR 0 L 2, 1 mg ]
FA% B IRIATT 7 58 vh 45 S F 0 B B R SR [ E
FERIE Y £10% , FE T~ 238 (1) 7 B A0 258 0 [l 1 o oy 5
R = 1.4% , 25 5 A S8 LA B Al £20% S B
75 B, H A AR L 95% A5 IX ] ( C1) iy BU{H 78
BBl £t 280 A 0 [ B Sy BE il (E 1Y 95% CT, i B
B 0% ~8% , 45K Lo 45 KE e 7 o A 3R A s vk
S RT T S EC A BT Bl 2] AR SRR
A, AR A S 50R N Gamma 437, {8 52 240
B RSB IR Beta 731, AR 3 45
SR o3 AT GLHE AT 58 R R B R 1000 Ik, 43 B
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45 R 38 5 22 ) AR AR B RS -OR AT A2
HHES o7

5.2 fBESW RSS20 % I8 K I EE
XFIF LG R W, LS5 %0 V8 S 85 2R IA K567 51 S
4 B s A A R 2, 0 R A IS B A M AT S0 R
AL, MR AL 2 2R 2 Xt RL AN A R 2 BlR T T
KHA TR LR, 281 5.10.15 mg F IR
TAREEG —E P 5 1 mg R SEA% & A LG T7
T2DM H AT & T PR

& R

1 EMoHwER
£ Markov FE B )] 30 4F )5 ,5 .10 .15 mg £ /R

ARG IT I 52 0 2 3F A 43 i Ry 703 715.74
1069 770.97 .1 338 891. 15 T, B+ i He & JH 14 N
12.84 12.92 12. 94 QALYs, 1 mg &) 2 ¥ & Ik V& J7
J7 W BRI A Ry 370 607. 47 JT, Bt fd SO (E
7 12.78 QALYs,

5.10 .15 mg B /RIA BRI FZAHXS T 1 mg ) 4%
£ ik J7 %2 ICER 43312k 5 278 151.00 .4 977 303. 00 ,
5852089.70 J1 - QALY '3 F 7 %2 () ICER #B i&
IR T AW G E K WTP {8, & W] 3 T SUR-
PASS-2 {50 , 7E YA 5 T, 5 1 mg & 4% & ik
WWIT T EAMIE,5.10 15 mg B /RIABKIGIT T EA
BAHZUME, 4 FOIGIT7 I 58 0 BUA -RCR 43 b 25
RILFE A4,

RA A TGS IT SR A R b 2

WWIT T & A/ T8 AR/ T B/ QALY s B RO/ QALY s ICER/JC- QALY ™!
I mg & FEHsE Ik 370 607.47 — 12.78 — —
5 mg F/RIA K 703 715.74 333 108.30 12.84 0.063 1 5278 151.00
10 mg /R IR 1069 770.97 699 163.50 12.92 0.140 5 4977 303. 00
15 mg B 7R3 Ak 1338 891.15 968 283.70 12.94 0.165 5 5 852 089.70

2 FHmEMSWER
2.1 BRIRFRESH B KRB PR
W2 ~ 4, Jets M s, 4 5.10,15 mg #2RKA

BK 3 FIAIT T A ICER S KA IR 2 1 mg
F) ERS B IRIG YT T2DM J6 I & 1] 0 1 55 98 (1) 5
HEZ Hk A 5,10 (15 mg BRIA K20 4% o

1 mg RIS EIRIA T 280 PR AR TG R 100 ) SRS A A RN

1 mgE/RIAR 2 A I
LRSS | |
5 mgs RIARK IR T 2008 R M To It e 10 ) T R R R | [—
1 M) S IR IR YT 2200 PR R To I o ] H XU R R 2 |
1 mg R M RKTA YT 220 R B Ta It R A L IUEBE R R R R [ —
1 mg E SR £ IR TR T 220088 PR R TG I I M BE T B S R AR |
5 mg 5 AR IA R 3877 205 PRI BB ToIF R ISR T YR R IE R [ [—
1 moEIZEME R4 A . |
5 mg/RIARK IR YT 28058 Py 18 5 oIt 0 1) e KU R R I 2 [ | ]
1 mg E AR £ IR IA T 220088 PRI R 0 ) FEVR M BE T I AR [ |
5 mgR/RIARK IR YT 28058 s H 35 00 ) ZEIR M SE T AR RERE 2 i
1 mg ] A% R IR YT 2200 IR SR O USRI FE T A R RS 3¢ n
5 mg 5 /R Ak 38 7 2005 PR /R 3 O UEBE I SE T YRS A IE R n = B KAEICER/IG-QALY
5 mg#RIAMIAYY 2RUBE PRI B A To It RRE LSBT RS S5 S E R n = 5/MEICER/TG- QALY
1 mg I ZEM G IRTRTT 22008 PR3 R RN BE T B S R R ]
5 mg#k/RIFBKIAYY 2200 PR3 R T UM BE T B B R AR I
2RI BE PRI To I B IER A |
DN RBRE
LIEFERL A
ONAEFEIRYT A
DI FEBIRTE IR
rh KB RME
AT A
HRIRIT A ) ) ) , )
3000 000 5000 000 7 000 000 9 000 000 11 000 000 13 000 000
ICER/G-QALY!

B2 5 mg BRI os 1 mg =] SEAR G IR YT 7 5850 0 3 SR 20 Hr e 46 XU
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1 mg R) A% S kTR Y7 22088 PRI [B A T0 I B 1] 0 ) IR R 1
10 mg#k /R Z5 4 i A [ ]
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