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Systematic Review of Cost-utility Analysis Methodology for PD-1/PD-L1 Inhibitors in the Treatment of
Non-small Cell Lung Cancer

FEI Zhengyang', ZHANG Xueke', WANG Yingcheng', CHEN Pingyu"*, RUI Mingjun', MA Aixia"*(1. School of
International Pharmaceutical Business, China Pharmaceutical University, Nanjing 211198, China; 2. Center for
Pharmacoeconomics and Outcomes Research, China Pharmaceutical University, Nanjing 211198, China)

ABSTRACT OBIJECTIVE: To provide reference for improving the quality of programmed cell death protein 1 (PD-1)/
programmed cell death 1 ligand (PD-L1) inhibitors in the treatment of non-small cell lung cancer related pharmacoeconomic studies
in China. METHODS: Retrieved from Embase, PubMed, Medline, Cochrane Library, CNKI, Wanfang database, VIP and other
Chinese and English database, cost-utility studies about PD-1/PD-L1 inhibitors in the treatment of non-small cell lung cancer
published during Jan. 2016-Jan. 2021 were collected. The data of the included studies were extracted. After the quality of the
included studies was evaluated by using the Consolidated Health Economic Evaluation Reporting Standards list, the relevant data
were summarized and compared from the aspects of model framework, model parameters and uncertainty analysis. RESULTS &
CONCLUSIONS: A total of 17 studies were finally included, the overall quality of them was high but the differences in
methodology were great. Markov model or partition survival model based on three states was adopted for 16 studies. The time
horizon ranged from 5 years to lifetime; the cycle length ranged from 1 week to 6 weeks. A total of 8 studies used the standard
parameter distribution method for parameter fitting, and 7 studies additionally adopted other parameters estimation methods as KM
curves or spline models. Eleven studies performed the validation of model extrapolation. All studies considered the direct medical
costs and reported the incremental cost-effectiveness ratio using quality-adjusted life years as the health outcome. Sixteen studies

conducted the deterministic sensitivity analysis and probabilistic sensitivity analysis to improve the stability of the model. It is

A ST o [ L A 04 7 T ] (No.2020M68 1784 suggested that studies should keep the integrity of the report

AT At S 5E 35 H (No.2020STA0070)
* WS A . WESEOT ) 2 A R A TR . LT - 025-
86185038, E-mail:3220040606@stu.cpu.edu.cn

GRS NE S A M BT EE S B i Cholesky decomposition to explore the uncertainty of the
025-86185038,, E-mail :ma86128@sina.com parameter fitting, perform the validation of extrapolation

format, choose the appropriate positive comparators, select
the health economic model and construct reasonable
assumptions according to the available data format, use
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combined with external data and use the appropriate indirect comparison in the absence of the head-to-head clinical trials to improve

the quality of related pharmacoeconomic studies in China.

KEYWORDS Programmed cell death protein 1/programmed cell death 1 ligand inhibitors; Non-small cell lung cancer; Health

economic evaluation model; Systematic review; Methodology
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Tab 1 Basic characteristics of included studies
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Jiang 2020% PEO Ads % R Rk R E Qw39 HREFEA QALY,LY 3SURML ﬁl()é%fn(ﬂé‘*@k 88%
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TE:Q3W IR B 3 1 U Q2W 7R3 2 J 11k s QALY FIR JBute P48 AL 4 s LY R E A4 s PBAC 3R MUCFINE 2 25 JIR 557 1) 2% 5123 s NICE
R [ [ 2 DA AR REARDEALAT ST s GDP SR [E A AE 7 B EL s o "37R PD-L1 RIS PR 5 4232 PD-1/PD-L1 HIRIFRIAYT 7%, PD-L1 %
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Note: Q3W means once every 3 weeks; Q2ZW means once every 2 weeks; QALY means quality-adjusted life year; LY means life year; PBAC
means Pharmaceutical Benefits Advisory Committee of Australia; NICE means National Institute for Health and Clinical Excellence of UK ; GDP means
gross domestic product; “ * 7 means patients with positive PD-L1 expression received PD-1/PD-L1 inhibitors treatment, while patients with negative
PD-L1 expression received standard chemotherapy; “#” means cisplatin/carboplatin+third generation cytotoxic agent (gemcitabine, vinorelbine and ta-
xanes) ; “A” means platinum-based doublets include cisplatin/carboplatin+pemetrexed; platinum-based triplets included cisplatin/carboplatin+peme-
trexed+bevacizumab, cisplatin/carboplatin+gemcitabine+bevacizumab or cisplatin/carboplatin-+paclitaxel+bevacizumab; “[]” means the dosing sche-

dule of nab-paclitaxel is once a week; “/” means not mentioned
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Continued tab 1
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Tab 2 Methodology information of included studies
B Rk BRER iR TR FIFRE R fREMT DE B B
Goeree 2016" PSM, Markov 104 / x vy i & & DSA,PSA 7
Matter-Walstra 2016" Markov "y 1M k =R & & DSA,PSA /
Aguiar 20171 / S / / AR & & DSA,PSA /
Huang 2017" PSM 204 1R / SRR % B DSA,PSA /
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Criss 2019%" TR / M / / & % DSAPSA  ROANEMIHEILEE)
Gao 2019 PSM, Markov 64F 4 X AR & & DSA, PSA /
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Wan 2019% Markov Ky 30 i SRARA i e DSA, PSA 2
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1 - PSM 7R 43 X A A7 A7 s Markov 2678 T 7R 0] KA s DSA 7R 6ff 2 USRI 43T 5 PSA F /R R AU 43 M7 5 IPTW /R i AL
/IR AL AT

Note: PSM means partitioned survival model; Markov means Markov model; DSA means deterministic sensitivity analysis; PSA means probabi-

listic sensitivity analysis; IPTW means weighting methods of inverse probability; “/” means not mentioned or not applicable
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Tab 3 Parameter fitting and extrapolation validation

of included studies
FfE# R Efr A SR

SMERIE  BibBdk

Goeree 2016 Generalized Gamma, Log-normal & R S e o e %
Log-logistic FHM

Matter-Walstra 2016" / / /

Aguiar 2017" / / /

Huang 2017" Weibull Exponential KM i B O BEREGEE A RALER
(SEER A7 SR FLS: At

Insinga 2018"" Weibull KM %k B SEERAEHME

Chouaid 2019" Weibull, Exponential, Generalized & ERENH EKEL

Gamma KM fiZ

Criss 2019 Exponential KMfi 4 / /

Gao 2019™ Gompertz, Log-normal  Log-logistic / /

Insinga 2019™ Log-normal KM ek P SEER A1

Wan 2019 Log-logistic, Weibull B

Zeng 2019* Weibull ,Exponential / /

Ding 2020” Weibull / /

Jiang 2020% Weibull,Log-normal\Exponential 72 /

Lin 2020 Weibul £

Rothwell 2020 Log-normal FE R ®/

Wan 2020 Weibull,Log-logistic 7 /

Wu 2020° Log-logistic,Log-normal F 1 72 /

R AR
Note: “/” means not mentioned
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272 WHBLER  (ERETRETEIFEIMTH A 1010
RT3 %0 I B AR5 202270 2020790 1 JGUR T 10 % 1Y
I AR AR T b [ ST SRS AT 2 R T
3% HYMFBLARE TR T 5% MBS, HARblisE

FEZEE 2021 FEE 2 EE 08



KGR WL 1.

2.7.3 (HFELERMERE WA ITHHFRYIRAT
QALY #H1 7t 4 R ittty , Horpr 10 391 (58.8 % ) ik [7] Hif
il T Ly L 1 XU E R
D, 9 T 5T (52.9% ) R I T RO 0 4 i 3¢ it 3%
(EQ-5D) [l &gt Jy st 1o 10222290 2 i 5% (11.8% )
KT D R0 R v A | I TR A A VA
AT 6 WFFY (35.3% ) A U BRI £ 5 3002027200,
S 9T (52.9% ) A {at BRSO B 5T SCikee o=
BT R g 050 CH e Rothwell ZE P
5T H bk NSCLC f8 35 Ay £t BR80R (R R 1 Sk | A
fig Ik NSCLC £8 #5 1) £t B 80 B A V5 T 1 A1 (4 2R
R Hh 80 T S 25 R0 R I S A DG SR, Il AR TF
FEIN A A BRSO A W Sk 5 an SR 5 i 3 F I
PRIIALHE T @R A I I HFR 5| T aX—fik
RSO, WA R Z A FRATHECR IR T R i)
274 AE  XFFAAIN AE S5, 14 W5 (82.4% ) 4l
AT 3HILLL by ABM 970250 TG SY (5.9 % ) 4
AT Fra 90 AE™, LIRRFGE (5.9% VWA T AR E R
() AE" AUA 15T (5.9 % ) KDL AN A Y AE 24520,
FEWLF 1. BRAh, E AT I, Ir R B B T AR
AE A FRRLAS o FERH T3 18T, 11 A 5E (64.7 % ) % J&:
T AN AE F B0l FERL R R 07107 gk
T RS Ak AB A7 R AR R R R 2k

275 WTP TEHNAR 17T WS, 14 5% (82.4% )
45 T WTP FE 0250 Hip Il o220 %
FAAE 1 3 /% A ¥ GDP 1E 2 WTP [ {8, 3 Jii"> " *
WP (5 {5 0 5 T B9 (B AR S AP 5% SCilk o 2 303 T v [
2 [ A RF ST 0% Hh [ WTP BB % T 3 4% A3 GDP,
XoF 56 [ ) WP [58) {1 J00) A 52 T [ {BLAF DG AP 5% SR 5 2
SEI WTP BB RIE T8 #7350 R I PBAC
I NICE™ s i A 2 ST A1 B WTP R IE!
AN ST FE AR A WTP B{E 7, LR ER 1,

2.8 AHEMESH
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