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Abstract Objective: To analyze the economy of next—generation sequencing (NGS) for non—small cell lung cancer mutation
gene detection compared with traditional gene detection technology. Methods: First, a systematic review was conducted on the eco-
nomic evaluation of international NGS methods for non—small cell lung cancer. Secondly, from the perspective of the health system,
the research builds a decision tree model to calculate incremental cost—effectiveness of the NGS method (joint detection of 8—gene mu-
tations) versus the fluorescent real-time quantitative PCR (qPCR) method (joint detection of 3—gene mutations). Results: 4 studies
were included, of which 2 studies believed that compared with traditional gene detection technology, NGS method for mutation gene
detection of non—small cell lung cancer is economical, but still needs to be combined further research on the domestic situation. The
results of the model study show that, compared with the qPCR, the NGS brings additional diagnostic cost for patients with non—small
cell lung cancer to survive for 1 year is 97 501.18 yuan. It has cost—effectiveness when the threshold value is 3 times per capita
GDP. Conclusion: The NGS method is economical for the detection of mutant genes in non-small cell lung cancer, but the data and
results still need to be updated in the future.

Keywords next—generation sequencing; non—small cell lung cancer; companion diagnosis; economic evaluation

First-author’s address Shanghai Health Development Research Center(Shanghai Medical Science Technology Information Insti-
tution), Shanghai, 201199, China

Corresponding author Wang Haiyin, E-mail: wanghaiyin@shdrc.org

i g S R [ & R A T b e O g, dE 0 K A9 R X D EGFR. ALK A1 ROST (1 2 ¥ 7 3F

/N (non—small cell lung cancer, NSCLC) K
b A IR A Y 80%0~85% o JTAEK, B AR
BEAA A, i #E iR o7 U R, R AR K
A F3Z 4K (epidermal growth factor receptor, EGFR) 3K
S RED] BRI R R AR JE SRR 25 5 ] AR
R B4l (anaplastic lymphoma kinase, ALK) fli#
BELA R 8 I PR JE 55 . ( PR A2 b o
YSRGS (2021 ) ) 47 NSCLC (%

OLEBETIEMBREZBRARF O (LIBETEFHERARE
REFTAT) i 201199
EEREN: FWRE (1995—), &, ARXIE; HARFM@E:
PEERTFMH, DELFFE. PEHERARE; E-mail:
fuyuyan@shdre.org,

BIE1EE: EiFR, E-mail: wanghaiyin@shdrc.orge

Chinese Health Economics Vol. 42 No. 10(Sum No. 488) Oct. 2023

P ) W, HELEYT R Y 3L KO8 BRAFV60OE 28 7% |
MET 4 # . MET144h & FBEEL . KRAS K& RET %,

H AT, NSCLC 1 Fifi 12 Wi (% #H G I A 45 4o 75 21 £k
(IHC) A 77k . DLl 42s¢ (FISH) ¥, S
g & PCR (gPCR) M —ARMF (NGS) ¥:%. qPCR
= HATR E E BN T AR 2 W B AR, 24
7K A G A B LR S AT R, E L R A T 3 PR A A
B NGS HHEGBLABEANT RN &, EA7 il w4 a0,
AE 1R Z AN JE R, W JEAE TR g A B R A
BBl BbAh, AT A PERE S ™ Sk 55 D i A 3 1 %]
BEAASE, Wik, AR RELGRER LT R
FHNGS - 5 B B A 25 DRURSE I 7 2 6k Eb - A AS: I )y
(4nqPCR. FISHEZMAF) H T NSCLC 45 #H X £ 5 2= F
ek, IF454 T B BT NSCLC A& PR, KR FH
NGS #E47 NSCLC A 5 PRSI i) 28 55 1 o

.
U1
O]



R AR TIE/NE R EREE RN E5F TN —FRE

%

1 BERERHE

L1 FEHRR

LL1 S ARRHE. (1) SCHRZEAY . F BN 2 5F 2 b
Ho KRHERZT AN, AR -BOR 73T
A =R 3 BT L AR =38 2 3 B S s A 2 LG A b
5%, (2) BFAHE: SWINSCLC A, BEmMMI .
AEWE . FRG MEEEARBR . (3) T RIS : RHINGS 7
AT 22 B R BRI, AN R o] 7] 6 A 0 e PR 4
AL, (4) XPHORHG . SRHIAE NGS Jr vk A7 B kG
M, AL45 qPCRE . FISH Y, AN PR3] £ A6 46k P 4>
B, (5) Zi)mahs: GHHHENA -SRI
(Incremental cost effectiveness ratios, ICER) . %%/ . &
DN ZCR AR R ASOR 55

1.1.2 HEBRARdE. HEBRSCERE G . (1) E& A
ks (2) ZERBLRGIEM R SCER ;s (3) BFSEA
# K NSCLC 5 NSCLC & R HAU IS R 2
1.1.3  SCHRRZRIS . THEHLKTZR PubMed, The Cochrane
Library . WP EIM . D507 BdE e, TRl E 9N ABETERY
SR, AN FEAE SR

1.1.4  SCHROGE 5 PORME . i 2 2 PFEH 5L 3 1 S )
JE N BRI, ST 0 28 SCHR L B BRSO T 58 SO
XF o XF AT BEAT A 4N A BRAE 0 SCHR B 52 42 50, DLBA E J2
B A PARRIE . ST LSRG, 7 R GERHE Bk
X AF G N ABRAE BT FEAT FORME I, il oy, 5E
b /N B 2R =T U B A

115 SCHERBTRITAr . ASBFTER AT 2022 4F DA 48007
TN RS FREIL (Consolidated Health Economic Evalu-
ation Reporting Standards, CHEERS) #F47 SCHk i & 1T

AR H S (EGFR. ALK. ROS1, VI TFfiFR3ILH
PCR) . AHFFEHI4S Jmdebr k ICER . T T SFm& AT SR
BEAIERMS R | AEAEEAEL (Life-years, LYs). 2B
AR RA

R4 NSCLC & & i Wi Fa Y7 i fe , f da i
MR LR 1, AR S AS WA T AR Y T 38T . IRIT IR
MR 11 B 12 Wi 45 Sl AR N IR T 7 %8, IR 8 L R FH
PERE, X E A ) IE 7 A B 3l 3 BROR AR 1) A Y, X
TCHE [m] YR YT B DR Bl 3 R R AR T T S (35 35 il %€
BRI ) o UK Eh LD B vER, $595R F W By O %6
HATIRYT o ARG R TS B AN R B R U5k, AR
PRSI 25 IR . EGFR FHE 35 R FH B % B e iR
¥7 5 ALK PHME B R HBEE JE 1697 ; ROST FHM: B3
K STMEER R 1697 s BRAF PHME B R Ak hi AR e B S
M e JEIRYT s MET B 5 R B IR B e iRy I
by 35 R I A e 9K 5l 6k D) B 2R T 56 i ZEBR S 4N 25 0R
I7o FEAE R EZ R AN . FREINSCLC
BH LR AR LR 1 TR .

1.2.2 BERISHL (R 1),

(1) ZWiEES . SHHNGS I RBE | H5H
JESHOR A KRB . I RIS IER T 8 3K NGS
HEGFR. ALK, ROST 3 [FG I 45 5 55 HAY: B 12 Wi
RIS 2% R — 3%, PRIk, AGYT 3 25K PCR 7E EGFR .
ALK, ROS1 Wy R . F¢ 5 JE 5 8 B [H NGS £ i A
S MITES AN S IR B RELE | FEREEYIN 0%,

(2) RITBCERSE IRIT I BRI SRS BB
Y GMfE A A7 AR (Life—years, LYs), EUfERi-NE k3
SCHR DA AR AN TT R R AR EEOR, SR SMEAE R 2

Mo T BT DO b o A T O, AR ST SR ERLA 104, WM 75X BRAF %6748 . MET %48 | KRAS %75 |
TR KA T, e BB
1.2 B3k MEL o
120 SRR . ik — HIE AW 5
YR NGS FI T3k 6 NSCLC 4 B 12 Wt gg I
ML, ABR I M TG ST IR 5 SN —
KRR K, T Excel Y H B3 o
WAL R 53 #7 5 qPCR 5 I A0 L, — s .
NGS I T NSCLC B # fEb s Wiy e ———— ] G o——— ,
IO . WO AT AR, IF Bt 5 BT 4
R A SR . R, R EGER
9% i1 T B9 Wi g % 1T NGS i -
FEARAd ] 8 LR 28 AR A R I i 7] SEEHPCR
£ 4% EGFR. KRAS. BRAF. HER2.
PIK3CA., ALK. ROS1. MET, IF F@
LU | BT

IR 8 BEEE NGS) 5 % BRI S g SR !
GPCR 7, $4 20 { ] 3 3 P 5 A5 1k

- 56 -

E1

NSCLC B3 4 BE12 Wi fn i 77 B R SRR AR BY

Chinese Health Economics Vol. 42 No. 10(Sum No. 488) Oct. 2023



—RUFER TN EHEREERONHEFFEN—FWE &

F1 BESHEICE

(SR 2 fliTHAE
FARRSHL (%) P
EGFR 50.10
ALK 7.80
ROSI 1.30
BRAF 4.00
KRAS 12.30
HER2 6.30
PIK3CA 12.00
MET 3.40
LW ESE (%)
EGFR-RH 95.20
EGFR-F:5 & 98.43
ALK-R % 95.45
ALK—R¢ 5 B 99.90
ROS1-R 100.00
ROS1-F¢ 5 fE 99.90
BRAF-R #% 100.00
BRAF-4 5 Ji 100.00
KRAS-R it 96.03
KRAS—4 57 & 99.89
HER2-R it 95.24
HER2-4§ 5 B 99.61
PIK3CA-Z & 100.00
PIK3CA-F 57 B 100.00
MET- R {5 92.86
MET—F55 99.52
TRITRCR S A
B -LYs 3.98
BTk 2-LYs 5.69
TR JE-LYs 3.35
sprAE R+ 5 e -LYs 3.03
KM 2E+50259R97 (BRAFFHPE) -LYs 2.08
FEREJE-LYs 1.04
K ZE+H25R97 (MET FEE) -LYs 0.56
KM ZE+125R97 (KRASPHME) -LYs 1.27
W ZEHZEaYT (HAh) -LYs 2.47
A S )
WERRYT S (o) 607.17
Wk (Oo) 7 800.00
Wk (OT) 2 236.58
BB CAEIRT R (o) 67 890.00
Bk JEARIRIT 2R L (OT) 198 560.00
SO JRARIRYT SR (OT) 178 412.00
RhrAR R ARG SR (OT) 134 874.80
B e ayr 2 On) 134 867.50
FERBRFIRIT o () 8 588.00
FE M 2+ IEAEIR T SR (OT) 1 072.98

* R ELHE KPR T hitps://www.yaozh.com/.

Chinese Health Economics Vol. 42 No. 10(Sum No. 488) Oct. 2023

HER2 28748 J PIK3CA 548367 77 58 M I AR 1 00 45 40 A
ALRAF B MR (OSARIRF]), Bk, #M7sSE
P, (HE S BRTrT 3R R

(3) WASH . LERAEIERES R (12585%%).
KA 2. KR, MASHEIT L, . WAk,
WOV PO PR BBV ) BT IR 45 W 9 SR A 56
T H - H418 . 8 3L K NGS K56 2% F o 7 800.00 7T, 3
FEPK PCR A 55 9% R 2 236.58 7C

BIT AR R SR o 25 S A DA FEAN A 19 3
BT, FFRIE A IRIT I R UL TR A IR YT T R AR
BT . BT RSN, a8 LRGN
He, ARG R NSCLC B —ZRIBTIF A, A
RPN IE I | AR A AT AR
1.2.3  MERIELRR AT o AP R 7 R AR 1 Bl 2
YEHE, ARSI ICER, FHARPE WHO A GDP 5
ICER PEMFRME: (1) ICER< 115 A GDP i H i A —
ME (2) 1/5 A3 GDP<ICER<3 %5 A GDP HEAH
WA - (3) ICER=3£% A GDP A E A A -
WO, 20224, FRE A GDP iy 85 698.00 T, AHFIT
P 345 A5 GDP 3k A FIWr BI(E, /Al F oy S8 5
HA AR
1.2.4 AR BT . TR A R U T . A
AU A3 A I AR TR A OB L B DR 3R R 4y
Mreb, XFSECE TR 15%, 0 T4 0 BEREUR
PEaFTh, MERSE AHESECH Beta 701, RUCR
ZHH lognormal 43 4fi , JEARZHECH Gamma 5317
2 MIRER
2.1 Xk R
21,1 SCHRIR BE R RE g 5 . WG LR AT AH O Sk 608
&, Hoh, PubMed 3K 5 SCHR 258 55, The Cochrane
Library 2875 SCHR 60 f , A1 A5 SCHk 188 5, 1
TR 10255 . 4l B 2Tk 5 S A 4 RS o
SCHk
2.1.2 SCERFEAFEAE . ALY A 4 R SCEk™, &
FKEFOFEERM . EFG . Frms . PR WS, o
FAOA LS TDAER R MBS E . 3RMFRCRHIT R
R IR R 6 FRA . 2 B W8 SR AR O b, 2 Rk
FER A BRI FRAS LU 3 b o GG AR
FRIE W26 2, A4 2022 4F CHEERS AT SCHRITAY, 455C
BR300 1848, SCHkIT 4%
2,13 XERAFITLE I LS. 4R, 2RI
K NGS i2 Wi NSCLC #H b F FH A AL Ge s il Jr vk HoA 4
GrERWESE . AR, 5 )T T BRI PRI g kX
o, 8 /NHE PR I NGS B A A B 1% 15 2 605 RR T 114 A6l
A, HEEAJEFER A 3 K. SH—iF R, 5
BAASSE ARSI e BRI AR HE 304 R A NGS BR A 4G
O3 18 0 19 F8 3 2 AT, W 24 1102 3

« 57



R ERTENMNAEMERTERRUHEFZTN—/RE %

JG, BTN L EA 2

1M 53 A 2 5 F G A R I NGS N B 4. 17
TSN R 5 B TR DR ARG I s 22 > 5 DX P LA A L, 3
ANTE LA B NGS A6 I 4 TE AR AG I 1451 35 DY) 98 A0 7
HANE 2% 2 830.60~3 614.403E70, FEHIN 1 B E &k
#ir 4 (Quality Adjusted Life, QALY) 75 % %0 b 46 %%
214 000.00 7., HAN 1 RSHFIE R, 54K A1
Fe, NGS &80 14§ LYs 8¢ QALY, 75 2 £ 48 3%
476 625.00 370", F L ICH HOR BA 2.

ZE LRTR, —JriE, SRAINGS BCAFE A, A
T Ge s IR e BRI 7 ik, RENS 1T 20 AR AR R % it
[B) RN B R REAS o, MR IE A2 R T . SR,
NGS BEHF R (1) QALY 5% LY i3 2B BRI, F 2R A
BAFNRT HRE M 2R EAREN . BT QALY 1§
LY fE R 45 Rdebrit, THAEMA R ICERAEH &, FIL,
WA R B 25, SR, NGS & B b
VERRARAR A0 L R 2 5 22 B RIS T 1 401, AR A0 3k
MEMIRITINL S . 75— 7, R 3 PR
R NGS A/ HA LN EZ — M Bk ScEkn]
T, RS R R R R 3N, NGS PG B —E
ZTFE.

22 HBAMRLER
22,1 FEmbBHTEE R . B L A B 45
RER. 53RKEPCRAEL: (1) RH

PCR-EGFR- R i

x3 EMioWER

i H 8HLHINGS 3#EEFPCR 1A
WO ZE R

IERRE R (%) 93.81 56.44 37.37
IRIT RO G5

RAAAE (4F) 3.27 3.21 0.06
AL,

SIZETA (GT/) 8407.17 284375 5563.42
BIBIFRAR (GU/F) 125 694.20 103 817.58 21 876.62
SA (e/) 134 101.36 106 661.33 27 440.03

R IERA 3R, HI4E46 A 10 000 J7 4] NSCLC /B %,

R 1 A AR A o

M H R 35 A GDP I, 8 FE [ NGS H b F 3 F A
PCR B A AR R A HER 1 61.02% . FERIZE L BLAT —
FE (R AR E
3 iTig

AW aE 20, BT 2021 4EFKEH 35 A GDP
(242 928.007C) fERMFIWTRME, 53FEK PCRAHLL, 8
P NGS B4 I NSCLC H 3 14F LY s T 258 i fti2 W7 il
AR 94 452.50 70, RTHIWTEIME, HA—& 1A -

WG INVELY s TR ZEIG Iz BsA Go)
0 50 000 100 000 150 000 200 000 250 000

$% NGS—EGFR- R &
8 JE [H NGS 4 2 IE #4621 1 ] NSCLC f& NGS ALK
11 2 78 e DR R LB 0 1432 W A g PCR-ALK- R (s
14 887.77 JC, %M 0.17 5 A ¥y GDP. g BRAF-LYs
(2) FJH 8 KX NGS 4314 /it NSCLC # & ﬁ NGS 3% Fi
1AE LY's 5 B8 I (0932 W A R 97 501.18 MET-LYs
S, AN LIOEARIGDP. (3) R8sk o B;;‘::fii
NGS B4 NSCLC f & 1 4E LYs 3 e it

I S BLAR S 480 897.9 JC, 4K 5.60
EANFIGDP (%3) . ARBFTELL “HHIN

14 LYs T B8 2 W il A& (Jo/ 10 000. 00
) " MR RARIERE, B3HAY 4 0000
GDP 257 094.00 JTAE i 2 W [ {8, 7T A 6 000,00
8 B NGS ML F 3K PCR AFH —

5 I AR R I8 4 000.00
222 MM E R, (1) BH § 4 1000-00
REURME SR SRR, X E oo
BN LAE LYs B E W92 B 00000
ALERB WK NSRS RIEH
PCR (EGFR) R . 8 KNGS (EG-

FR) #ME . 33EH PCR (ALK) R 0 %%%
B 8K NGS (ALK) R B . BRAF ~8 000.00
BHPELYs (F2). -10 000. 00

(2) BERBUENE AR (K3).

. 58 -

B2 SEFENGSE53EEPCRXM LM BEEHRESHTER

-1.50

-0.50 0. o 0. 50 1. 00
WEMUR (LYs)

-1.00

B3 SEENGSS53EREPCRXFLLHICER 8= B

Chinese Health Economics Vol. 42 No. 10(Sum No. 488) Oct. 2023



—RUFER TN EHEREERONHEFFEN—FWE &

WOR
UTAESR, NGS ORI 2 Hu 4 i F T NSCLC i X

PRI, LA 48 5 NSCLC IASHEIR YT o Sk e i A

M J5 AR, NGS HA WY W i AR H, ] anmT LABE

4% AR S O T MR AE A G I 45 o SR T, NGS

TR, EHTH RS B R S AHE T, B

G R A BR o PR, ASWFoE ] LI BEORERTT . BEYT

TEHUA AR L NGS 2255 PRy 1l A9 IE g, ANl 3245 NGS

{149 = DRI PR IS

SR, ABEFAREA —ERRME. H, A

AR 5 A IRIT Jr 58, HLR 3B 2l ik PR B 4 58 722 114

BRI R . HK, SRYTRCR A . w0 b

FENARYHL IR YT 7 58 I RIS A B A, HL vk

ARBCLEAFIS 1] Jot Ji AR A7 I 1) R AR A LY s &8

43 B R T B8 B A g b B I PR B B, B —

TEM2E, ARKA ik — L AU . AN, IRIT TR

Wrig e shal REVERR, FR P WETE N AL ) iR )7 5 %

WK A BB, AR AT RENE— L T . &

J5 ., FEREIZ WSS HOR I 2 55 20PN B — E MU MEE .

BRI RIRIT T R A, BRI T RE . 0

JRAIRYT J7 AT B LA U PP A, REAL 3 A

MERD R i s o iR Ab B, SRATE 3R AR -

ROCR I8 B 5L T DR 50 4 26 A7 B 0 2R 47 6 FLIR

BT AR IEAE R il AP A — E W 25 . 3 0b, & ThtE

PR B ME DL E . SR TR B (3 A ALY

GDP) Al fEfFAE—E R FRTE

Zi Lk, ST BB AR, 82 NCSHILLT 3

BEPH PCR T RERAT — & RNA-RCR , (BATY 75 2455 B0F

HRAIT IS, HE— D HRdE, eI A Rt .

[1] ABoR AT, FAVTRK, SRERLE, 55, 20154 v [E M IR it T
TEBLA T, H AR 228, 2019,41(1):19-28.

(2] TR SR 2y, PR a G PR
iR 2 o3 e g s PRAZY T 46 P (2021 1) (1], R 2%
i, 2021.,43(6):31.

[3] WEN S, DAI L, WANG L, et al. Genomic signature of driver
genes identified by target next—generation sequencing in
Chinese non-small cell lung cancer[]]. The oncologist, 2019,24
(11): e1070-€1081.

[4] AGUIAR P N, HAALAND B, PARK W, et al. Cost—effective-
ness of osimertinib in the first-line treatment of patients with
EGFR-mutated advanced non-small cell[]J]. Lung cancer2018,
4(8):1080-1084.

[5] GUAN H, SHENG Y, GUO W, et al. Cost—effectiveness of
alectinib for patients with untreated alk—positive non—small
cell lung cancer in China[J]. Advances in therapy, 2019,36
(5):1114-1125.

[6] BECA J M, WALSH S, RAZA W, et al. Cost—effectiveness

Chinese Health Economics Vol. 42 No. 10(Sum No. 488) Oct. 2023

analysis of first—line treatment with crizotinib in ROSI1-rear-
ranged advanced non-small cell lung cancer (NSCLC) in
Canada[J]. BMC cancer, 2021,21(1):1162.

GAO T, LIU J, WU J. Cost—effectiveness analysis of dab-

rafenib plus trametinib and vemurafenib as first-line treat-

[7

—

ment in patients with BRAF V600 mutation—positive unre-
sectable or metastatic melanoma in ChinalJ]. Intj environ
Res Public Health, 2021,18(12):6194.

[8] MU Y, YANG K, HAO X, et al. Clinical characteristics and
treatment outcomes of 65 patients with braf-mutated
non—small cell lung cancer|J]. Frontiers in oncology, 2020,28
(10):603.

[9] LU S. Durvalumab + chemotherapy in patients (pts) with ad-
vanced EGFR mutation—positive (EGFRm) NSCLC whose dis-
ease progressed on first-line (1L) osimertinib: An ORCHARD
study interim analysis[J]. Annals of oncology, 2022,33(Suppl 2):
827-870.

[10] LU S. Phase II study of savolitinib in patients (pts) with
pulmonary sarcomatoid carcinoma (PSC) and other types of
non-small cell lung cancer (NSCLC) harboring MET exon
14 skipping mutations (METex14 +)[J]. Journal of clinical
oncology, 2020,38(15 suppl):9519.

[11] AWAD M M, LEONARDI G C, KRAVETS S, et al. Impact
of MET inhibitors on survival among patients with non—small
cell lung cancer harboring MET exon 14 mutations: a
retrospective analysis[J]. Lung cancer, 2019(133):96-102.

[12] ZHANG S, NAGASAKA M. Spotlight on sotorasib (AMG
510) for KRASGI12C positive non—small cell lung cancer[]].
Lung cancer: targets and therapy, 2021(12):115-122.

[13] DALIOLIO F G, CONCI N, ROSSI G, et al. Comparison of se-
quential testing and next generation sequencing in advanced
lung adenocarcinoma patients—a single centre experience[J].
Lung cancer (Amsterdam, Netherlands), 2020(149):5-9.

[14] SCHLUCKEBIER L, CAETANO R, GARAY U O, et al.
Cost—effectiveness analysis comparing companion diagnostic
tests for EGFR, ALK, and ROSI versus next—generation
sequencing (NGS) in advanced adenocarcinoma lung cancer
patients[J]. BMC cancer, 2020,20(1):875-876.

[15] TAN A C, TAT G G Y, TAN G S, et al. Utility of
incorporating next—generation sequencing (NGS) in an Asian
non—small cell lung cancer (NSCLC) population: Incremental
yield of actionable alterations and cost—effectiveness
analysis[J]. Lung cancer (Amsterdam, Netherlands), 2020

(149):207-215.

[16] DOBLE B, JOHN T, THOMAS D, et al. Cost—effectiveness
of precision medicine in the fourth-line treatment of
metastatic lung adenocarcinoma: An early decision analytic
model of multiplex targeted sequencing[J]. Lung cancer,

2017(131):22-35.
[ HHA: 2023-07-27] (4%E: 53F)

. 59 .



