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Cost—Effectiveness Analysis of Pembrolizumab Combined with Chemotherapy in the First-Line Treatment

of Advanced Metastatic Non — Squamous Non — Small Cell Lung Cancer Based on the Markov Model
QI Ran',LIU Xuting',GAO Shengnan®,LIU Guogiang'
(1. Department of Pharmacy,The Third Hospital of Hebei Medical University Shijiazhuang.,Hebei,China 050051; 2. Hebei Integrated Pharmaceutical and
Health Technology Assessment Society ,Shijiazhuang , Hebei ,China 050051)

Abstract: Objective To analyze the cost — effectiveness of pembrolizumab combined with chemotherapy in the first — line treatment
of advanced metastatic non — squamous non — small cell lung cancer (NSCLC). Methods Based on the latest data of KEYNOTE —
189 clinical trial,a Markov model of three mutually exclusive health states [progression — free survival (PFS), progressive disease
(PD) and death) was constructed to evaluate the economics of pembrolizumab combined with chemotherapy versus chemotherapy
alone in the first — line treatment of advanced metastatic non — squamous NSCLC. The probability of metastasis was calculated by
the survival curve of KEYNOTE - 189 clinical trial data, the cost and utility parameters were derived from local prices and
published literature, the incremental cost — effectiveness ratio (ICER) was calculated with the quality — adjusted life year (QALY)
as the main output indicator,and one — way sensitivity analysis and probabilistic sensitivity analysis were conducted on the relevant
parameters to examine the robustness of the model results. Results The ICER of pembrolizumab combined with chemotherapy
versus chemotherapy alone was CNY 506 490.226, which was not economical. The results of one — way sensitivity analysis showed
that the PFS health status utility value,discount rate and the price of pembrolizumab had a greater impact on ICER. The results of
probabilistic sensitivity analysis showed that the underlying results were stable and the model was robust. The results of scenario
analysis confirmed that the price was the main factor for the cost — effectiveness of pembrolizumab combined with chemotherapy.
Conclusion Pembrolizumab combined with chemotherapy is not economical compared with chemotherapy alone in the first — line
treatment of advanced metastatic non — squamous NSCLC,in which price is the main influencing factor. It is suggested that China
can reduce the price of pembrolizumab through price negotiation or making payment price, centralized procurement with quantity,
and standardizing clinical rational drug use,so as to increase its economic advantage.

Key words:Markov model;non — small cell lung cancer;pembrolizumab ; pharmacoeconomics; cost — effectiveness analysis
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Fig.1 Structure of Markov model
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Tab.1 AIC and BIC values of different K - M curves fitting distribution

RIS R AL Exponential 2%~ Gamma2 % Gompertz 2% Weibull 2% Log - logistic 2% Log—normal 2% Gen - gamma 2%
AlC BFAMOSHE  1935.067 1933. 683 1933.482 1933.407 1937.917 1950. 943 1935.190
FAUPFSHE  2249.296 2242.751 2251.295 2246.204 2229.094 2230. 885 2231.305
ARBA0SHE  1145.379 1145.919 1145. 851 1 146. 955 1135.255 1133.408 1135.247
ATRAPFS WL 1107.922 1087.922 1106. 510 1093.991 1082.318 1078.407 1080.170
BIC BAMOSHE 1939083 1941.715 1941.515 1 941. 440 1 945. 949 1958.975 1947.239
FAMPFSHE  2253.312 2250.784  2259.327 2254.237 2237.126 2238.917 2243.353
ABA0SHE  1148.707 1152.575 1152.507 1153.611 1141.910 1 140. 063 1145.231
ABAPFS W& 1111.250 1094. 578 1113. 166 1 100. 646 1088.974 1085. 063 1090. 154

®2 K-MHERAUEIERIBESH
Tab.2 The optimal fitting distribution and distribution parame-

ters of K- M curves

AR LA

3N

oA S Ak

£ A o B . . »
KOS Weibull 0.022 1.129
WA PFS WL Log — logistic 0.033 1.526
A0S Log—normal 2,468 1.220
R PFS W2k Log—normal  1.613 0.889
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Tab.3 Model parameters and distribution

At M B TR LR XRAR M
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Tab.4 Comparison of survival analysis between original study

and reconstructed patient data

28 51 AR [ M(P,,P), A

AWM R4S ST P42 0S 22.0(19.50,25.2)
F# IPD P 4% 0S 22.0(19.35,25.2)
J s Sk P 4% PFS 9.00(8. 10,9.90)
&M IPD 4% PFS 9.15(8.27,10.56)
JR s K P AL 0S 10. 70(8. 70,13. 60)
FHMIPD 4% 0S 10. 80(8.87,14.00)
R4 ik P 4% PFS 4.90(4.70,5.50)
& H) IPD P 45 PFS 4.98(4.84,5.72)
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Tab.5 Results of base — case analysis

28 %) RA(T) QALY (4F) ICER
BEAA 1206 129. 452 2.847 506 490. 226
S R 4R 147 182.715 0.756
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Fig.2 Hurricane chart of one — way sensitivity analysis
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Fig. 3 Cost — effectiveness acceptability curves
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