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[ Abstract) Objective To compare the cost and utility of aflibercept and conbercept
for the treatment of wet age-related macular degeneration (wetAMD), in order to provide a
reference for the selection of treatment regimens from the perspective of pharmacoeconomics.
Methods The incremental cost-utility ratio (ICUR) was obtained by using Markov model to
simulate the survival of the two treatment regimens over the 5-year period, calculating costs and

health outputs separately. Univariate sensitivity analysis was used to determine the impact of
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the parameter on ICUR, and probability sensitivity analysis was used to determine the influence
of the uncertainty of each model parameter on the research results. One times the 2022 gross
domestic product (GDP) per capita of China was used as the willingness-to-pay threshold
(WTP) to judge its economy. Results Over the simulation period, the compazine regimen
was significantly economical against the aflibercept regimen, with an ICUR of -1 528 840 per
quality-adjusted life year (QALY), which was lower than the WTP. Univariate sensitivity analysis
showed that the transition probability between mild and moderate visual status between the two
regimens and the number of aflibercept injections per year were significant influencing factors
of ICUR. Probabilistic sensitivity analysis pointed to a significant cost-utility advantage for
conbercept at a WTP of one times GDP (probability of 65.9%), which was a more robust result.
Conclusion For the treatment of wetAMD, conbercept has a cost-utility advantage compared

with aflibercept.

[Keywords ] Wet age-related macular degeneration; Aflibercept ; Conbercept; Markov

model; Pharmacoeconomic analysis
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Figure 1. Markov model of the transition

relationship of six disease states
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Table 1. The visual impairment classification

R ik BCVA
NO T 1324 >78
SLI LDeWIpEi! 68<~78
MIL BRI 3240 53<~68
MOD A ) 324 33<~53
SEV H 2240 18<~33
BLN L] <18

— T WM AT I R e 45 5% U iR RS
MR 5A2 P=1—exp(rt) (P R R1620 J
WS AR YRR R, r SRR TE I RIS B 1
WM N SR SR R AR, SRR IR R 5 v BT
BOEWERAIEA T ), PR AR RS
WER, BARULER 2, 7EMEREUSME T, &4
MR UL Beta 204, W T PIRNARIT 77 20
BCVA BRI 15 A F R MR Z 257 5%
Lt, Wik, BBEMRAEEEE £5%, Hik
W42,

ARSI AAE WA AT, 05 S A A
ARE A NA, T, HERA LGS
TR A, AR I RS PRI AL, BAERA =
(2B + ST ) < B, a4 Ak
A2 AL RS R EE T A A A A
M. F NP AR EMN, BE™
AL B A LT P A E 1 80%. AR YE i LA
Gamma 73 ', JUFIE 2 +20%" . WiFhZi4 4
AR HREOR A TIm R SCHR, 3 A Y IR
beta 737 o WARSEILE 3,

F2 WARSHHEBHED

Table 2. The transition probability of eyesight® "
BCVAMZE (ABCVA ) MR (%) W (%) VAl LB
B AP
>15 27.5% 22.5~32.5 Beta pbln2sev_abo; psev2mod_abos
pmod2mil_abo; pmil2sli_abo;
psli2no_abo
-15~15 50.7% 45.5~55.7 Beta pbln2bln_abo; psev2sev_abo;
pmod2mod_abo; pmil2mil_abo;
pno2no_abo
<-15 15.8% 10.8~20.8 Beta pno2sli_abo; psli2mil_abo;

pmil2mod_abo; pmod2sev_abo;
psev2bln_abo

https://zgys.whuznhmedj.com



658 China Pharmacist, Apr. 2024, Vol. 27, No.4
2522
BCVABUZE (ABCVA) HRMR (%) 5 (%) oA BRIZH
ATV
>15 32.1 27.1~37.1 Beta pbln2sev_con; psev2mod_con;
pmod2mil_con; pmil2sli_con;
psli2no_con
-15~15 50.6 45.6~55.6 Beta pbIn2bln_con; psev2sev_con;
pmod2mod_con; pmil2mil_con;
pno2no_con
<-15 17.3 12.3~22.3 Beta pno2sli_con; psli2mil_con;
pmil2mod_con; pmod2sev_con;
psev2bln_con
R3 BASH
Table 3. Cost parameters
A RIS HifH Y gl SCHRK I
BT BLA (OT) cabo 4100 3 280~4 920 Gamma 2R
HEFAPEE A (OT) ceon 3452.8 2762~4 143 Gamma Rl
BTG 325 4 A tabo 7.2 6~12 Bela S 30
SRRV g A T S B tcon 5.8 4.1~7.4 Beta 2 Sk
HAE (JT) cinj 700 560~840 Gamma SR
SEVHE: (J0) csev 1248 998.4~1497.6 Gamma H LR I80%
HPH () chln 1560 1248~1 872 Gamma B E !

1.2.2 4 RAJNA

K BT f 8 B A A AF (quality—adjusted life
year, QALY ) VERMEERRACHTE bR, 2D IIPIRES
fa BB SR A TR S S0 Y, A ok
+0.1, 247K Gamma 534 ', BRI 4,
123 &R XATHEMA

o SO BUEH TRl i =7 B R el
g A 255 (willingness to pay, WTP) %
h 15N GDP, 85 698 JT "7,

124 MEILE

R T WAL 25 sA T  RR I 5ak
T, e B AR ) A FIRH 25 e B — 2 I I PR
AT, DA Y /T 0 SEBRAN . AT
A FIME FEROTER 5% NG ER S, i 2014
PEFE 09%~8% K AT HUBAE 43T Ik A\ binomial 43
A SRS de FR
1.3  MarkoviREI 47 77 i%

M RIET “heemod” 3 " 47 WA % HH
ST ETREARIE . R B 2 B RN B PR R
ST, RPE BRI R R RS A
FE A L, e BRI AR AR . SLL:

x4 DAY
Table 4. Utility parameters

R BESH BUHE fLosd]

NO uno 0.90 0.80~1.00
SLI usli 0.85 0.75~0.95
MIL umil 0.81 0.71~0.91
MOD umod 0.57 0.47~0.67
SEV usev 0.52 0.42~0.62
BLN ubln 0.40 0.30~0.50

11.11%, MIL: 38.27%, MOD: 32.11%, SEV:
17.28%, BLN: 1.23%",
130 RA—ZA 5

B PIFP 25 AE 5 4 J& IR A 9% B4 AR FIJeA
(0 ft BRSO . Ko ABE 40 235 SRR A 7 398 o A 250 R
43 ¥t (incremental cost—utility analysis, ICUR) ,
DL ICUR A5 2 73 M 46 R 2647 9740 ICUR J2& M Aif
TBIT I AR ZE R RO 2211, Rt
IR B ROR T 2 2 A, F ICUR 5
WTP L, FIWHAYT Ir 50e & BA &5k
132 HAELSAT

AP R B M R R AL SRS, 1

https://zgys.whuznhmedj.com



hEZIT 2024 £4 AE275F 4 8

T Se 15 AR AT R A S U B — 28, DA
ZSHOT ICUR W52, X R oA A Bl & B 45
MR KRR . A, BRI T G046 5 Fh AL
AR ORTRMEFERAS T BB LA B B3 78 N i 4t
29 M E MR S B T A R UM T

WE R BURAE S B b, BN E SR
FETE— G BRI 0 A, FE TSGR A Bl
RG22 50 A0 AT 52 R RIS B LR AR T 35 17
1000 ¥, FlHLIEEBCASHf & TS EI R AR (E
B AE AT A i [ AR AL B X PP 4 SR A S . 2
S DLRRA - O BCSEIRIE R, s B
JI VBT 25 BT S AN o MR T S XTI SR 4 2R
AR RERE R RE IR . B A - RO SR, 7E

659

WTP 25 Lk 1 A 30 a5 B i A G 5 A b A BT A
P53 ICUR (B 76 & S A SHE DL L piREs . it
1 000 YRABLALL F A PG 57 B0 A 18 3 ke 1153 B AT
VU 2R

2 R

21 BAMASTHTER

B AR R 43 A7 DL 36 50 AR TR S X6 L BT A
VU A 46 00 1 A RO L #7850 is 47 )4
WIN, RRAAVY S BT Ah 114 774 5T, BTAA
PO 1 ZF A Ry 164 219 T, SR BTAG PG 3 1Y
QALY A HLF R 75 % QALY J&/> T 0.03, ICUR
Jy —1 528 840 JC /QALY .

R5 AR
Table 5. Cost-utility analysis

SRS WA (J8) QALY WA (I0) QALY ICUR (JT/QALY )
FREAAVE 114 774.5 3.55 —49 444.6 0.032 —1528 840
B A v 164 219.1 3.52

22 BEEFHBRMESWER

T KL 3 4 A R 0 2 ) e 2 AN 25
SRR R THE R o S MR R R K A PR 2
PN EIE TR, 152 eI PR A F S
DFHE A B PO S R R . e KA
A R R A — X R TR, SIERKESR
ENPASES SRR Qi) A L AN E- S Ayl
FER A2 IE T A 2 TR o 1F [T MR8 3R
A R4 = oG ISR T2 e, T B
S AE R o AT I B B e T 45 TR XA
SERMEIARRE . R RZE RN A%
TEF IR 45 S HA BRI, TR 4 2 0
FORFEME N, HH R U T Z B, X ICUR
E 2L S NG IS 5l S P U 52 7 SR S
IR PRy e 8 e B R RS R L
AP 7 58 DA rf R T e 28] 42 B A0 ) e g
FOME . BURVPE 5 28 AR BE A0 ) Wi 31 v BE R )
PRSI RS AR (o FHIBAT A Py 58 DA v R g B
i 380 2 R ) RS 0 B R ARE 3 LA R Al P g 4 3 45 ol
FAPEE B, PIFRIA YT Jr 26 Db BE AL ) s i
) 53N R A 1 P R AR 3 A B A T S R A P
FIVCEL & ICUR B ZE MR 2, HARDLE 2,
2.3 MEESBEMSTER

FE AR AT o 2 B, BT PG 3 AS AT LA

https://zgys.whuznhmedj.com

difference

-25000000 0 25000000

75000000 ~50000000
B AECRE (J0)

E2 BREHRMESITLEXE
Figure 2. Tornado diagram of the univariate
sensitivity analysis
Er REAREM E U ILA P BEA SR

PRAGROR AR, A B s, 38 e
SRy A ) B B QALY - B B AR s BT, H
PP RN R A A TE A SRR 43 B T PN B L
PRI —FR BT BRA PE 55 S AR5 T BT A v 3
J7 ZE 1G5 BT AR AR A AR A R AUAS, 7E WTP
4 85 698 JUIN, A 65.9% By S AE WTP Z |-, BJI
FRAAVE YR T7 T R EA 65.9% HER, HAL
Grtk, HARDLE 3,



660

10000~

5000- ° e, ®

R AR
;; 0 » abo
dé con
|
’-vE-EI

-5000~

—-10000~

JEHQALY
E3 EWEMA-EEN AR AE
Figure 3. Scatterplot of incremental
cost—incremental utility

3 it

AWFTEN P E 4t 2, R Markov A5
XF LU B PG 5 AR A PG 35 T wet AMD A9 22 551
AT T AT, BA —E e, 1E
ARWFFEH, WIFRYT T S0 QALY {H 4,
RERATIVE5 ( BRAN AR, B AR T B 1 A B
A, BATHE A ICUR. SUBME 43 e B T 4% 5%
MR e, T DU 2538, 7E E wetAMD
et FRATPE S B S S 2y A A E

AR S 2 B LA A G 3 5 A P T
1BIT wetAMD IS0 CEE, MR 2R 7E
I R S B v A B B AR AL T — 2 MR S RE . BBy
B, s/ DBTRT P 5 R 1Y) Sk X6t Sk AR T
Il PRAFF 5% B4 HL R 3 I R, , BRIk, ARF
FEVEIL T IR [ M BEAR I R 5T, #5515
LR RS | R R AU B I B e SR S
o, IR EA —E ] bk, W, RIEEE
A B LA B 9 T U 2R A T HR PN R B AR L)
ARSI AU BRI AN [0 T RS AR 20 A
DU N I R LS 5. ANFRUIRE T Y
SO B | R 2B 10 25 W 2 e 2t e Sk, B
BREMAERE. T ER RS REBRE
AT RN, FF S AR P ER S . R
A FEGNATE B 32 BRRAS B B R 1) 4 3
B Lo AR R 3G, AR AU
T R R R SE RS

China Pharmacist, Apr. 2024, Vol. 27, No.4

ABSAIRAFAE—E R R ERYE: 55, Hid
R, BERSY RS, hTIRN
TS A B (A B P R 28 5 SRR RO ™, B AR
SRR R T2, s T R, s
BRHOLTEE Y, ARBTT R BT B S BO LR
SRFERA R N T = Al U, BlAa v
-5 AT L5 ) BB A DR S 3R e PR B 456 7 A
Gi—, WISTRN RAMEZE SR, R oy
THZIRFHEA MR ™, R R e 5 R
HESY, IR M AT TS AT, S
TAGERAAE—E M AS s e, IRRUEE R B,
PERE VR A T 22 0 0] (3 BB B R A A
Flgzmg 2, FERIRIE N, RGN A R
SRR TR R B ARG T =, A R
B K IR ROT ST RE , BEDIS 2R RS
KR BOEATHAE, BRI oE P Y4
DR R e

Zi LA, BERAVGEAEC T BRI, BA
BFEMATE, X2 15 T RS A9 S8 58
o TEARRMIFIITN P, TR CA B E LA
AR LIRS, Uin) T TS, i
Xt wet AMD S8 R IIRBASIBE VS, 2R UK ) 1
Y5 T PRSI PRSI R, i
TS, e B RSO (s, & PR
PR AR X0 A A7 TR At . I T 25 22
PRy, SRR R SEP,  DUBHR Bttt — i 24
S e TR

Sk

1 ORMEER, XU . 1 47 % AH 5C 1 B B 74 4 o 50 F
JE 5 Kok R )] RSB 2%, 2023, 8(13): 186-190.
[Zhu SY, Liu Y. Research progress and future prospects
of wet age—related macular degeneration[J]. Journal of
Systems Medicine, 2023, 8(13): 186—190.] DOI: 10.19368/
j.cnki.2096-1782.2023.13.186.

2 IREE BB IRPEAR AR S T B AR M R AL
FORIT (0], HRBLETHER | 2022, 42(2): 85-98. [Zhang JF,
Zhao Z7. Pathogenesis and treatment of wet age-related
macular degeneration[J]. New Advances in Ophthalmology,
2022, 42(2): 85-98.] https://www.cnki.com.cn/Article/
CJFDTOTAL-XKJZ202202001.htm.

3 Miller JW, Bagheri S, Vavvas DG. Advances in age-related

macular degeneration understanding and therapy[J]. US

https://zgys.whuznhmedj.com



hEZIT 2024 £4 AE275F 4 8

10

11

Ophthalmic Rev, 2017, 10(2): 119-130. DOI: 10.17925/
usor.2017.10.02.119.

Solomon SD, Lindsley K, Vedula SS, et al. Anti-
vascular endothelial growth factor for neovascular age—
related macular degeneration[J]. Cochrane Database Syst
Rev, 2019, 3(3): Cd005139. DOI: 10.1002/14651858.
CD005139.pub4.

sk, M, REY, 5L S Bk ZE IR Y I A
W 5% 0F R (1] v B IR B & ik 2% 75, 2013, 3(2): 109-
111, 116. [Zhang J, Li X, Tan S, et al. Research progress
on the application of ranibizumab in ophthalmology[J].
Journal of Eye and Otolaryngology of Traditional Chinese
Medicine, 2013, 3(2): 109-111, 116.] DOI: 10.3969/
j-18sn.1674-9006.2013.02.016.

LB | ARBL , TRH , 55 . BTRAVEEIG R R P
BEK P B R FEERE (7], EPRERBFAYE | 2023, 47(1): 74—
78. [Zhu YX, Zou Y, Feng XX, et al. Research progress of
aflibercept in the treatment of diabetic macular edemalJ].
Int Rev Ophthalmol, 2023, 47(1): 74-78. DOI: 10.3760/
cma.j.issn. 1673-5803.2023.01.014.

Zhang J, Liang Y, Xie J, et al. Conbercept for patients with
age—related macular degeneration: a systematic review[J].
BMC Ophthalmol, 2018, 18(1): 142. DOI: 10.1186/
512886-018-0807-1.

T, BB, ER, AF . 2021 4 E R AR I R 5L
A A £ 9 5 22 BF SR A 0 9 A R ()] BEA
AT, 2023, 33(1): 8-49. [Wang YB, Zhao MJ, Wang Q,
et al. Investigation and analysis of conflict of interest and
economic evidence in the 2021clinical practice guidelines
published in China[J]. Yixue Xinzhi Zazhi, 2023, 33(1):
8-49.]1 DOI: 10.12173/j.issn.1004-5511.202210053.

Cui Z, Zhou W, Chang Q, et al. Cost—effectiveness of
conbercept vs. ranibizumab for age—related macular
degeneration, diabetic macular edema, and pathological
myopia: population—-based cohort study and Markov
model[J]. Front Med (Lausanne), 2021, 8: 750132. DOI:
10.3389/fmed.2021.750132.

Liu K, Song Y, Xu G, et al. Conbercept for treatment of
neovascular age—related macular degeneration: results
of the randomized phase 3 PHOENIX study[J]. Am
J Ophthalmol, 2019, 197: 156-167. DOI: 10.1016/
j-aj0.2018.08.026.

Ohji M, Takahashi K, Okada AA, et al. Efficacy and safety

https://zgys.whuznhmedj.com

12

13

14

16

17

661

of intravitreal aflibercept treat—and—extend regimens in
exudative age-related macular degeneration: 52— and 96—
week findings from ALTAIR: a randomized controlled
trial[J]. Adv Ther, 2020, 37(3): 1173-1187. DOI: 10.1007/
$12325-020-01236—-x.

WK, WA, BANE L S YR M h
BURBE AT S804 (0] DB 25 5 R R AR
2015, 34(12): 961-964. [Tan CQ, Peng LB, Zeng XH,
et al. Parameter distribution of sensitivity analysis in
pharmacoeconomic evaluation[J]. Chinese Journal of New
Drugs and Clinical Medicine, 2015, 34(12): 961-964. DOI:
10.14109/j.cnki.xyyle.2015.12.015.

XM, ¥, RME— 55 . T VEGF K25 5154¢
VOLT7 ¥R T30 7 W DR M B BEK b 19 245 ) 22 5 2
PEA (3], H 252 4% 58 2020, 55(5): 402-407. [Liu J,
Jiang YW, Ni WY, et al. Pharmacoeconomic evaluation of
anti-VEGF drugs versus traditional laser therapy in the
treatment of diabetic macular edema[J]. Chinese Journal
of Pharmaceutical Sciences, 2020, 55(5): 402-407. DOI:
10.11669/cp;j.2020.05.013.

Gao L, Tao Y, Liu M, et al. Different conbercept injection
strategies for the treatment of exudative age-related
macular degeneration: a retrospective cohort studylJ].
Medicine (Baltimore), 2020, 99(7): €19007. DOI: 10.1097/
md.0000000000019007.

T NRBUN . 1 —FFRR NP B bR e 2
7 QI %7 [EB/OL]. (2022-02-09) [2023-11-21].
http://www.yangzhou.gov.cn/yangzhou/zskqt/202202/90dh9
5ce95744ee6ad71180e84h68cfe.shiml.

BICHE, WP, VR, G5 2018-2022 AR FR[E
25 25 W) 22 55 WF 5T SCHR 00 BT 43T AR [0 T 2
2023, 34(19): 2378-2384. [Li WS, Dai ZQ, Sun QR, et
al. Quality evaluation of pharmacoeconomics research
literature in Chinese medicine from 2018 to 2022[]J]. China
Pharmacy, 2023, 34(19): 2378-2384. DOI: 10.6039/
j-issn.1001-0408.2023.19.13.

FEAREE WO, A, SF L 2020 4 RRFT 2011 4R
[ 254 22 5F SE VAN SR W LB T (D). TR E 2
IF2% L 2021, 16(3): 5-8, 15. [Wang LT, Peng LB, Peng
Y, et al. Comparative analysis between 2020 version and
2011 version on China Guidelines for Pharmacoeconomic
Evaluation[J]. China Journal of Pharmaceutical Economics,

2021, 16(3): 5-8, 15.] DOI: 10.12010/j.issn.1673-5846.



18

19

20

21

662

2021.03.001.

PP EERE S, AL VR A kA
A7) SR ST T 55 I 0 S T T S0 B AR —
BB 0], 25 IAT IR 2% 2% 75, 2023, 32(8): 878-
885. [Lu DD, Wang SX, Lu S, et al. Cost—utility analysis of
sacubitril-valsartan, dapagliflozin, and empagliflozin in the
treatment of heart failure reduction with ejection fraction[J].
Chinese Journal of Pharmacoepidemiology, 2023, 32(8):
878-885.] DOI: 10.19960/}.issn.1005-0698.202308006.
Filipovic—Pierucci A, Zarca K, Durand—Zaleski 1. Markov
models for health economic evaluation modelling in r with
the heemod package[J]. Value in Health, 2016, 19(7):
A369. DOI: 10.1016/}.jval.2016.09.133.

Ao, XN MEERAL , A5 . MRPEAR A DGV B s
PR L B AR BLAR KR R 4B (). 9L e
A, 2022, 37(14): 1338-1343. [Li H, Liu XQ, Fu YX, et
al. Analysis of the delay in seeking medical treatment in
patients with wet age—related macular degeneration and
its influencing factors[J]. Journal of Advanced Nursing
Education, 2022, 37(14): 1338-1343.] DOI: 10.16821/
j-cnki.hsjx.2022.14.019.

BT IR, Tl F L BRI R S R Y
SCHRTH AT (7). FHARIR AL |, 2011, 27(6): 577~
581. [Zhao N, Xu JJ, Wan C, et al. Bibliometric analysis of
research hotspots in age-related macular degeneration[J].
Chinese Journal of Fundus Diseases, 2011, 27(6): 577-
581.] DOL: 10.3760/cma.j.issn.1005-1015.2011.06.018.

22

23

24

China Pharmacist, Apr. 2024, Vol. 27, No.4

FIO, TG FAHVEE AN 2507 SR FR R AF i
HH A B BEASE (Y 7 R0 2 A X BRIFSE (D). Aer i B
IR 2023, 20(8): 1170-1172, 1184. [Jiang XG, Su
ZH. Controlled study on the efficacy and safety of different
medication regimens of Conbercept in the treatment of wet
age-related macular degeneration|]]. Laboratory Medicine
& Clinical Medicine, 2023, 20(8): 1170-1172,1184.] DOI:
10.3969/}.issn.1672-9455.2023.08.036.

AR | FEK , TRFT , A5 . SO B R 5 TR Bk
5 AT KXo 8 ERE K i 6 R A 22 ) 52 (], [T BRIR
FHRis | 2023, 23(5): 848-851.[Qi YY, Cui L, Zhang L, et
al. Effect of repeated intravitreal injections of ranibizumab
and aflibercept on corneal nerves in patients with macular
edema[J]. Int J Ophthalmol, 2023, 23(5): 848-851.] DOI:
10.3980/j.issn.1672-5123.2023.5.25.

TR A, RESED AF L SET FDA R R FR Y
GRS PR A TR R N TE AR R ROV 592
P I R ZEHIG P 2 , 2024, 22(1): 65-70. [Zhang X,
Tan YJ, Xiong XH, et al. Signal mining of adverse reaction
reaction of aflibercept intraocular injection solution based
on FDA adverse event reporting system database[]].
Journal of Clinical Pharmacotherapy, 2024, 22(1): 65-70.]
DOI: 10.3969/j.issn.1672-3384.2024.01.014.

ks H: 20244503 H 01 H &EIEH: 20244204 H 02 H
ARG 22 M BT g

https://zgys.whuznhmedj.com



