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Pharmacoeconomic Evaluation of Pembrolizumab in First-line Treatment of Advanced Non-small Cell
Lung Cancer with High PD-L1 Expression

LIU Guogiang', KANG Shuo', WANG Xinchen® (1. Dept. of Pharmacy, the Third Hospital of Hebei Medical
University, Shijiazhuang 050051, China; 2. Pathology Research Section, Cancer Institute of the Fourth Hospital
of Hebei Medical University, Shijiazhuang 050011, China)

ABSTRACT OBIJECTIVE: To evaluate the economics of pembrolizumab versus first-line chemotherapy in the treatment of
advanced non-small cell lung cancer with high programmed cell death protein ligand 1 (PD-L1) expression from the perspective of
Chinese healthcare system. METHODS: Published KEYNOTE-042 clinical trial data and relevant literature data were used to
establish a Markov model to evaluate the economics of pembrolizumab versus first-line chemotherapy with a 20-years horizon and a
3-week cycle length, discounting costs and utilities using a discount rate of 5% . One-way sensitivity analysis and probabilistic
sensitivity analysis were used to evaluate the stability of the model results. RESULTS: The base-case results showed that
pembrolizumab yield additional 1.62 QALYs more than first-line chemotherapy, with an incremental cost of 54 648 yuan; the
incremental cost-utility ratio was 33 686 yuan/QALY, which was lower than the willingness-to-pay threshold (WTP) in China. The
results of one-way sensitivity analysis showed that the price of nivolumab, the price of pembrolizumab and the proportion of
patients who received second-line immunotherapy in first-line chemotherapy group had the greatest impact on the results. The results
of probabilistic sensitivity analysis showed that the probability of pembrolizumab to be cost-effective gradually increased within the
WTP of 0-140 000/QALY. When WTP was 70 892 yuan/QALY (one time of the per capita GDP of China in 2019), the probability
of pembrolizumab to be cost-effective was 95% . When WTP beyond 100 000 yuan/QALY, the probability of pembrolizumab to be
cost-effective was 100% . CONCLUSIONS: Pembrolizumab has economic advantages than first-line chemotherapy in the first-line
treatment of non-small cell lung cancer with high PD-L1 expression in China.
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Fig 1 Structure of Markov model
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Tab 1 Fitted results for different parameter distribu-
tion of PFS and PS curves

MR PES ik AIC OS i AIC
EHOME 295988 310665
Gamma 2} i 295251 308045
Weibull /4 295113 3075.82
Log-normalﬁﬂi 2949.97 3039.06
Log-logistic i 2940.61 3039.78
Gon]pertzﬁ?ﬁ 2957.15 3086.44
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Tab 2 Distribution parameters of survival curve
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Tab 3 Model parameters and distribution
o

s HikBH Bl i W i
ARG BAERIERAAE(100 mg) 1791800 1343850 2239750 Gamma
FH1(100 mg) 6890 5168 8613 Gamma
HEFMEE(100 mg) 51590 38693 64488 Gamma
HERE(100 mg) 0710 69533 115888 Gamma
MRFAIL (] mg) 10359 7769 12949 Gamma
LT3 mg) 20.64 1548 2580 Gamma
TEHR(12 mg) 48700 36525 60875 Gamma
it 378940 303152 454728 Gamma
kA D 337497 269998 404996 Gamma
S ing U 321493 241120 401866 Gamma
kR > 366200 274650 457750 Gamma
sl 38358 28769 47879 Gamma
pasiniid 186273 139705 232841 Gamma
SAHRIRT 1409404 547539 3764225 Gamma
B PR 0770 0760 0781 Bet
PD 0687 0664 0710 Bew
ftll —0073  —0.037 —0.110 Beta
ikianel U =009 =005 —0120 Beta
SH g =009 =005 0120 Bet
kR A =009  —0059 0120 Beta
1,9 frafnkER 130 103 157 Bew
SRR M 2R 70 6.1 79 Beta
M AR D 50 32 68  Bet
GEIR GE y CUy G 90 79 102 Bew
ARk AL M A R I 370 35.0 390 Beta

IR S AP 60 50 70 Bea
WPRBR AL AP 30 20 40 Beta

WA — SRR ) 320 280 360 Bew
gt e s T 6.0 42 78 Bet
S P e~ e TR HL 200 170 B0 Bew
A 50 0 80  Bew

SO AR TR 45 AR A KR 5 ZE AR R 537
AR AR B R A A G R E1T 1000 k52
FER ISR (b A R F Gamma 23457 , SR K
Hofth =5 e A= 2R FH Beta 43 A1) , MR 48 58 F5 R T A4
S5 2 AR -RCR WO RO AR - R T sz 2k Tl
BF, A TR IR T AR SR G TS T BEXT TR 2
5T
2 HR
2.1 1RBIGIELER

TEARME I, 28 K F Log-logistic 43 7ii Fll Log-nor-
mal 53 4ii %f PFS fHZE A1 OS BRI T 28U A A5 L AR
I R B0 L I 2 A /B K AE A e . B8
BIAE 12 5 KEYNOTE-042 I 6 v r i 18 14 A
TEMZRIEA T T XF b, 45 5 2R , KEYNOTE-042 Iifi AR5
HIE 1 OS £, A A 2R s b 4 Fn — 2R 107 ) R4l
A OS BFIR] 4331 o4 20.2 4~ H A 12.2 4 H B HT
LA 5 B AL OS B ] 4353 2 19.8 A~ A1 12.7 A~
KEYNOTE-042 Iffii A i 56 412 18 19 PFS ik o, i) 2k
BAHL L RN — 2R ALY I SR AL R A 1 v 37 PFS IS 1] 43 551y

China Pharmacy 2021 Vol. 32 No. 11 - 1353 -



TIN 6.4 FH LA I 1 AL PES B 18] 43 51
TANAR6.TAH . LBAE, BARIE S B35 H A 0S
B[] A 47 PFS B[] 5 KEYNOTE-042 Iiff AR i35 i
BRI A R I AT
22 EfoWER

TE 20 AE AW SE I B A, R B BT 2 [l — SR Ak
T SR, IR RUT N 1.62 QALY s, 3 &4y 54 648
JG,ICER Jy 33 686 JL/QALY , & T [E () WTP, H:fit 43
Mres Rz 4 s .

F4 EMioWER
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Fig2 Tornado diagram for one-way sensitivity analysis
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Fig 3 Cost-effectiveness scatter plot
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Fig4 Cost-effectiveness acceptability curves
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