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Pharmacoeconomic Evaluation of Adamumab in the Treatment of Rheumatoid Rthritis

Based on the Markov Model
XU Nanhui ,WU Jiayun,WEI Nyun,ZHOU Benjie
(The Seventh Affiliated Hospital of Sun Yat — Sen University ,Shenzhen , Guangdong ,China 518107 )

Abstract: Objective To evaluate the economy of adalimumab combined with methotrexate in the treatment of rheumatoid arthritis,
and to provide a reference for rational clinical medication. Methods From the perspective of the health system, based on the
American College of Rheumatology / European League Against Rheumatism (ACR / EULAR) classification criteria in 2010, a
Markov model was constructed to simulate the dynamic changes in disease remission,low disease activity, medium disease activity,
high disease activity,and death status,with a discount rate of 5%,the willingness to pay (WTP) threshold was set as 1 — 3 times
2021 China's per capita gross domestic product (GDP) of CNY 80 976.00 - CNY 242 928.00 and the model parameter
uncertainty was analyzed by the single factor sensitivity analysis and probability sensitivity analysis. The control group was treated
with methotrexate, while the test group was treated with adalimumab combined with methotrexate. Results The cycle period was set
to six months,and after simulating 90 cycle periods,the cumulative cost and output in the control group were CNY 26 473.84 and
17.40 quality adjusted life years (QALYs),respectively, while those in the test group after price reduction were CNY 420 944.71
and 24.63 QALYs, respectively. Compared with those in the control group, the incremental cost utility ratio (ICUR) after price
reduction in the test group was CNY 54 560.29 per QALYs,which was lower than 1 time the 2021 China’s per capita GDP. The
sensitivity analysis results showed that the economic evaluation results were stable, and the probability of economic performance
gradually increased when the WTP changes at 1 — 3 times the 2021 China’s per capita GDP. Conclusion Compared with
methotrexate , adalimumab combined with methotrexate in the treatment of rheumatoid arthritis has pharmacoeconomic advantages in
China at the present.

Key words:adalimumab ;rheumatoid arthritis ; Markov model ; pharmacoeconomic evaluation;cost — effectiveness analysis
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E T2 ATAREZLAMESX AR,
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P refers to the transition relationship among different

Note: >

states.

Fig.1 Structure of the Markov model
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Tab.1 The transition probability of each state in the Markov

model
S Y. IR R &R

KEL kA2 KRAE3 KA4
k&L MTX 0. 666 0.321 0.013 0. 000
MTX + ADA 1. 000 0. 000 0. 000 0. 000
k&2 MTX 0.070 0.735 0.191 0. 004
MTX + ADA 0.270 0. 460 0.270 0. 000
*RAE3 MTX 0.003 0.107 0.799 0.091
MTX + ADA 0.700 0.430 0.470 0.030
k&4 MTX 0.002 0. 005 0.228 0.765
MTX + ADA 0.020 0. 060 0.500 0. 420
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Tab.2 The mortality rate of population over 30 years old in

China and in the Markov model

%3 MarkoviEEKSHE S

Tab.3 Model paramenters and their distribution

EXSVN-10N) Lt % (%o0) BAAD

B
i 5 % 3 % o ATE®

30~34% 47315 46695 0.87 0.26 0.57 0.414
35~39% 39298 38459 1.51 0.57 1.05 0. 809
40~44 % 39273 37827 1.63 0.75 1.20 0.976
45~49% 48708 46995 2.38 1.09 1.74 1.421
50~54 % 47172 46124 4.71 1.79 3.26 2.532
55~59% 37323 36949 6.31 2.64 4.49 3.564
60~64 % 30648 30326 11.82 5.97 8.91 7.444

65~69 % 27220 28263 17.52 9.51 13.44 11.457
T0~74% 17540 18571  28.45  18.25  23.21 20. 692
15~79 % 10795 12218  44.76  27.70  35.70 31.581
80~84 % 6515 8330  90.01  61.45  73.98 67.356
85~89 % 3126 4343 137.98  94.61 112.76 103.002

>90 % 939 1874 236.42 173.43  194.45 182. 445

7 AR Z A BN A B AR, (048 MTX AT ADA (1)
2y i B L SRS A R RO RS Ry 4 B 9% . 24 i 2%
FHA IR T BRI T 24 5 R I - 5 M2 W, K A 3% =
HE BRI TIT A B 7 IR 45 100 H (2021 4R )2 7R i e —
FUBRIE  Markov 171 S0 oA L3 3.
1.6 WEEERSEMNEHE

Z IR B 25 2 2T 8 e 20200 FSCik[ 161,
AENEIRN 5% , 1 T AR L 6 4> H WG IR 51,
P85 N B 2. 5% AR 4 P [ 25 ) 2 T 24 R
F5 1 2020) FirtH A DA LU (WHO ) YL, AHIFST Hoke
FRIE 2021 4 A E N A SUME (GDP) Y 1 ~ 3451 N &
JE AT (WTP) B, BIAE 1A 5t AR A i 4F (QALYs )
“}7 80 976. 00 ~ 242 928. 00 JT . 24 34 & WA - %% FH kb
(ICURMIET 1% GDP i 7m0 B G B 7 1 ~ 348
T Bl N R B U A 3 R A S
1.7 RS

R 95 3IE Markov A5 78 45 5 1) B M | X AR F 5 A 7
53 HEAT B DR 22 AU A3 AT RITARE R SRR 0 BT o 7 R
PR R UM e B b AR i S AR Y R BRYE L A
THE L —AR BT ICUR AR, I e A 4 il e 46 KUEL
X B R BN S R E B IF 8 20% 1k
T BRI PR AR R R S M b R SRR IS AR
TR AR AR AR 1) AR Ak LA A3 A 24T 1000 IR E
A2 RE , P A B s SR Gamma 43, 8% E 2R
Beta 7345 1170 MR RE 25 SR 22 1 B A — ORISR B
BAR - RO A2 2R

L LA

=4 EEYS Yl = m X
SafA(R) FERER d0mg 13497.00  10788.00  15480.00  Gammma
FRALE d0mg 92550.00  91200.00  93900.00  Gommma
FEHEA 2. 5 mg 265.92 182.40 8.4 GCommma
BRRRAE  FRERE 48.60 38,88 5832 Gammma
FEFR fa 151.00 120.80 18120 Gommma
(%) FEHH 6830 346 56L9%  Ganmma
FARAE 347.00 277,60 416,40 Gommma
RAREER MEmas 144.70 76.40 2300 Gommma
(%) LX) 36.00 32.00 40.00  Gammma
Bhsis 79.10 59.20 9.00  Gammma
i T 28.50 16.00 4100 Gammma
SHRLA 56.80 33.60 80.00  Gammma

#A KA1 0.491 03833 05149 Beia

B E&Y) 0.3656  0.2925  0.4387 Beta

kA3 0.2739  0.207  0.3311 Beta

kA4 0.2079  0.1663  0.2495 Beta

RRAEX  Fo##AZ NIX4 0.360 0.288 0.4 Bela

A%(%) NTX +ADAZL 0.370 0.296 0.444  Beta

A XA 0.250 0.200 0.300  Beta

NTX +ADAZL 0.350 0.280 0.420  Beta

Ra W4 0.210 0.168 0.2 Beta

MTX +ADAZ 0.210 0.168 0.2 Beta

BmEAL NTX4 0.060 0.048 0.072 Beta

NTX +ADAZL 0.060 0.048 0.0 Beta

BAE(%) 0.05 0.015 0.040  Bela

T T G 2 S A

Note:* refers to the drug price before price reduction.
2 #R
2.1 E#isH

XA RUAE Ay 1 45 4F 533 90 A6 A JE 3 1 A 5 3
FRAEAT ML 20 B, MTX 20 231 A< o 26 473. 84 76, &R
THECH R 17. 40 QALY s; FEA AT 1Y MTX + ADA 2 &1t
AR R 2 749 550. 087G, RiTAH M 24. 63 QALYs,
BT MTX 7 23 w80 R 7. 23 QALYs, 34 2 A
2723 076. 24 70, ICUR 251> QALYs 376 635. 72 7€, It
KFIRE 345 GDP, A HA LT AN 5 1) MTX +
ADA 4 Bt A Ky 420 944. 71 5C, B30y 24. 63
QALYs, AHAL T MTX J5 58, g 2 20 7. 23 QALYs,
BB AR R 394 470.87 o6, ICUR A & 4~ QALYs
54 560. 29 7, A% T 11 GDP, HAG 2 55 VE KLl o b 4%
TR 4 % BN G B9 ADA + MTX J7 &5 MTX )7 & i
(REAL/ Y = aa i
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Tab.4 Results of the base — case analysis

sl ghke) R ekag R IR
(QALYs) (QALYs) (. /QALYs)
MTX 4 26473, 84 17.40
MTX + ADAZL WAy 2749 550. 08 24,63 272307624 .23 376635.72
BhE 420944, 71 24.63 394470, 87 1.23 54560.29
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2.3 RS

PR B AU AT < e A KU LI 3R R S 1
BCORAE W ER CIRAS 38R {H (ADA + MTX A% il A<
ST Markov A 7 ICUR S 88K A AS 1 5 HABAR SR A 2
AYROTE MTX AN A% A X5 Markov B8 ICUR A H 2

140

B RS o PR R AU A M R S R A B
AR HICUR 54 T3 [ 2 4% GDP AT .
A TR (+ 109)
(1. 5% ~4%) NG
WA BRI (+ 10%) ===
ADA + MTX %A (£ 20%)
R 2R (£ 10%) | i

BRI AR
R 4RO (< 10%) n
MTX J7 R IA (+ 20%) |
EV:54577.551 73 BERSOT - AR
[ /6 QALY -1
30000 50000 70000 90000 110000 130000

3 BERHRMSTEESNE

Fig.3 Tornado diagram for one — way sensitivity analysis
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Fig. 4 Scatter chart of cost — utility / effectiveness
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Fig. 5 Acceptable curve of cost — effectiveness
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