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Research progress on lung cancer complicated with

multiple primary cancers

HU Bin', SUN Shifang™*
(ISchool of Medicine, Ningbo University, Ningbo 315211, China; 2Depal’tment of Geriatrics Medicine, the Affiliated
Hospital of Medical School, Ningbo University, Ningbo 315020, China)

Abstract: Lung cancer is a type of malignant disease that poses a serious threat to human health, ranking
second in incidence among all cancers. As the survival duration of lung cancer patients increases gradually, the
number of the patients with multiple primary cancers in combination with lung cancer also rises continuously.
The clinicians are prone to confuse lung cancer combined with multiple primary cancers as metastasis and
recurrence of lung cancer. The existence of more than one malignant tumors in the identical patient brings a
great challenge to the diagnosis and treatment of malignancies in clinical practice, whereas the application of
technologies such as PET-CT, PET-MR and the next-generation sequencing make it possible to precisely
identify such diseases. In this paper, we present a review of the definition, epidemiology, and the diagnostic
approach advancements of lung cancer combined with multiple primary cancers, with the aim of serving as a
reference for future clinical decision-makings.
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K, &I £ K% (multiple primary
cancers, MPC)[¥I &R N EH 2 iz F 1 KA,
= R AL A [F) BN [R] 1) 2 B A 23 32 AN A B
BB R, T B AR AE 2 A R R A A
Jo, X gl PR b SEAE IR R A2 W AR I A R TR
K Hk s, a2 H AT &5 A e w5 ik E
I, A B R AR BRI T T MR R
PR HE R, W "UF- SR SR & BE (fluorine- 18-
fluorodeoxyglucose, '*F-FDG)IE H T & 5 i /2 &
1 -CT/HZRE 3L AR (positron emission tomography-CT/
magnetic resonance, PET-CT/MR)LA A 552403 Kl
J¥(next-generation sequencing, NGS)ZEH A, i
Je & HFMPC R W KM Ay B . ALl 1 I £ 4F
SRl & JEMPCHI A SRHIETE,  Jxt it & JFMPC
HE S AT R S W T AT AR, B
1E AR A FEMPC IR IR 29T RS %

1 [iESHMPCHIENX

19t 285K, IS Z A Billroth & 1 &
BRI 2 R S AR A R 7R [
PEWE 0 R I, %R R R A AE A5 % 1
MPC™. [ 19324 WarranFllGates# HiMPCIf] 12
WrbRdE (1), 4 e AL B 1 2 A g v X 43 IR
Ji, HRMPCHIRE @ ka2, Bl i e 4
%, MPCIE X2 KA T — 2%, (Hixbrik
IR KA 2 A8

] i 14 MPC(synchronous MPC, sMPC)FI 5}
4 MPC(metachronous MPC, mMPC)H] e A5 )
[) T) B 2 A DX ), AN [l I MIPC S SO I8 i A
(B BRI I AAAE 22 5. HRT, e 8 IMPCE X
0,45 5% 5] [5 S7 068 0 AIF 50 P 52 LR A I L RAT R
i 245 F (surveillance,, epidemiology, and end
result, SEER)IH LA K [ B fiE Bt FE A LAL /i iE 6

1&.¥p2 (International Agency for Research on Cancer/
International Association of Cancer Registries,
IARC/IACR)RHAEC (G 1), W HE HAE L, TARC/
IACRARMEREE H AR, M SEERMI A& ) &5
SEAT, EEMEAERER, KRERRS
i 96 % HE PR DR IR

% Jii < i (multiple  primary lung cancers,
MPLC)/ENMPCHIRFIRETY , 78 FH bR B2 32
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& PR B B BEAT VAN L 4, 4R HY T MPLCHY
Z kR, BlMartini-MelamedbrifE" . % bnE 2
Warran-Gates by {H 72 il #5822 5 8 P g v i) gk — 28
SEEFIKE .

2 ESHMPCHIRITRE

e W JLHEF, BEE N H 2R
Ji e B R B 2D DL IR TT T R R, R E
BE AP (AR K, SRR R SR
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KA TG JEFFE2%~17%"" s AT, JT54EE
AN RIEMPCI & A 5 N 1.02%~37.25%,

AT R B S HEMPCHIF ST, tH 53
WEAEZR, WHA, BRA%, WRAT
Warran-Gatestr #E BRIARC/IACRAR#E, T35, %
E gy N[ 78R A T SEERFLIEY,
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Jifidess 5 FEMPCTE [ P A0 STk P AR08 2 7%
Ko BATREUE St TG P T4 FE il 1TMPC
BT AU T . SR NOTUIE 5T, B [R5 1975
20184, HLALHEEE — J5 K il (first primary lung
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2 il A FEMPCHI R IR K N0.05%~5.16% ",
117 ] P 4508 1 R AT SRS, 1UN0.39%
~2.05%" 1N (FK2) . I Z TR TR, M
HMPCHIEF KA AE60~69 513151 bk — T3
W E RRE e dE L il A MPC B 3 A7 7R BRI
RS, 28~865 1, LE H ALY N (BT 5T

DI AR U AR BN 9 A X AE b B0
HRMKIERT, X440 A 2 4> 5
PUR A S H R AL, T2 A AN A S R 1 f e s
Al — SRR [R AR AL (0 iR, S EIMPCII R
. Coyte®!WRIHE , il 3 bl 5 Sk S0 G
PR o B 3G 0, Sk AR E B . B DL

x2 IESFHFEREAN S HMERNMPCHR

. I NN o i & HMPC AEM/] MPCE X ,
X 4 l 7 I} [ T 11 . S
[ 2/ X WANEN/A] BT R it A A7 CRIZE . MINX100%) % SCHER
EHE 3 895 008 1992~2008 SPLC (25 257)2 SEER (8]
HA 4883 1975.11~2010.12 fnl\ﬁpcc Zg;‘(];)l 5 IARC/IACR [9]

538 2005.5~2014.1 fnl\ﬁpcc ?E?;g IARC/IACR [10]
ZH 109 054 1991~2015 N/A 50(0.05) SEER [11]
B F 1163 2006.1~2016.12 ;ﬁ}fc T;ggg; IARC/IACR [12]
rRECEE 14528 2008.1~2015.8 FPLC 93(0.64) IARC/IACR [13]
sMPC 15(0.05)
27 642 2000.1~2010.1 mMPC 268(0.97) IARC/IACR [14]
SPLC 283(1.02)
24105 2018.1~2018.12 giig gggégi IARC/IACR [15]
HEAEE 920 2000.1~2018.12 N/A 18(1.96) IARC/IACR [16]

MPC: ZJ5kJE; sMPC: [FIYEZE L, mMPC: RIVEZERIE; FPLC: 25— RE; SPLC: % 5 KMiE;
MPLC: ZJikijE; SEER: WS, JATH AR &4 BAniE; TARC/IACR: [E FRysiE i SR A hE B0 P S AR IEN/A
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PR 2 Jifi 6 MPC 1A A 7K S LA R A2 W K P 488 2 i W
TR MAEREE R R EE AR MR, Bk
e Wirid. WBIT SR, 15— e LR s
Py7 i, A B A AE I A R i AR T R
XA BRI
2.2 fifEE HMPCHRE FEM R

5l &t G HMPC R B ok 58 2 B, 2
AN FG 6 TR 3R K Rt = AR AT, AT RE Y
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TR TR « G o MR S A T e A B A%
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055 H A 2H 2328 0 A 1 B S R & AN AH [R] B
MPC 2 W Wl s T =40 BESR AR R, X
57 ili N ¥ #% (intrapulmonary metastasis, IPM)#l
MPLCH Il R B= e 5 B A A0 24 KBk it . (EAS
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i, FR AR &% % (lung adenosquamous
carcinoma, LASC), %)/ FrA RN 14%. H
BREGWT TR ], LASCHE i e 1 ik e % 2344
(transdifferentiation of lung cancer from
adenocarcinoma to squamous cell carcinoma, AST)
e RS, HARBRA AT PR, Han % PUR]
FH 06 B 1R B PR /0N BRASE I 38 s 17 il i e 1)
it 8988 5 A% AR PRAIE SR AN 23 LA . HouZ5P2 AN
JHOEB 1SR 0 1 T 4 o st = A A T
Rk, (et VANMANEE R E B, FEASTH iR B 2
e — B FEA AN B 7D PP 5% 1 LASCH iRiA
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WA L RO A P B SRR A ALk R
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3.1 *F-FDG PET-CTFIPET-MR
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"F-FDG PET-CT M & K s 16 3% W E
(maximum standardized uptake value, SUVmax)n]
DS Jib 68 BRDIR A5 HEAT PRA AT o AR R SR R Ml o
MR IR 9T S RO B M LB IE A8 A R AR R
F 4, [ B it AF 42 702> (International - Association
for the Study of Lung Cancer, IASLC)TE J\Jiffili
S o> WV b R A M 2 A T B e 4R

i, ELHE S R . 2 kB /N B
SEAT LTl R R RSSO R 5, R T
AR ISR TMPLCHIZ I, 88— JF & il
I I 52 A8 R AU RN BRI A DL B il B B i 52
BAERHAEEAA F (B ) . AN [F B4 SR I
bR EMR IR ZE R, CElENX 58—
Jir it s 4D O A AN B — JiU O it e AT TPMLER B2 K 112
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2%, HITFMPLCHIZHi. PangZ" ' F| FHPET-
CTHi# [ 19BIMPCEE, KI 738N & A E AE
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V2 W IE S A6 0 A8 351 0 18 3 il 8 R 4 i e 1) 9 7%
o BRI W, "F-FDG PET-CT& 455 T I P 3%
PEI IR o0 3 S 48 R IR IR IT A HEME . Wik ib
FEEXEKR . B %, HRIEF-FDG PET-CTH
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BRI AE XA AR T B T AT R ) 2 A7
1 LERAIE IR IT AR S AN R .

PET-MRAE N — TG B B 4R 5 IR M s 18 4
AR, BHBEINERNHANE, A
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PET-MRIJZ Wi it SPET-CTHUHL EE L, BHA
B B R B FH AT 0. EhmanZ5C A0 T B
PAREk s, HSPET-CTHI EZARET, PET-MR
MVRH L oy e sy, e AL AERA, XS e 0 A
JR AR S R R, R TR o I I A
ST

SR, X FPET-MRYEMPCH (1) 52 F I 72 5%
A TR ERFEAR 2 0 I TSR HE B L ITE AR
KIE. HRNEERE, PET-CTHMPET-MRX & & )
Mg — it EEEmA L. SAMENLEZ, H
20216 H30H AL, WillE /G PET-CTA BN
KA ORBS SCATYE HE, AE— @ R R B T e
HHIEEST AR ME A AR R, PET-MRE
A RAIRSS T KAk
3.2 ZEEMFHEAR

EILHER, ¥R Tk 2N T
MPLCHI 45, AIEDNAS TFRICEAR . FUm K
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IR R MEBA . ZIEFMFHEAT T, Li
SOy N20194E-202 1 478 Hh [ 3 = H E B i2 1
1354 it J 35 I o k), B 454 1 MPLCHN94451)
SRR ME N, R R . SRR, WA
BE YL T2 R B A 77 (tyrosine  kinase
inhibitor, TKI)AH K 2l K& K & f7 A2 K R 52 4
(epidermal growth factor receptor, EGFR)fE#iRAL
(63% vs 55%). #—HHIFTKRI, EMPLCHEH
e, B2 TAIR P B e R TR R R A B 1 3 K] % AR 4
T R R A pS 3R AR T . HAEEN
B DAL 2H 20 A8 AN AN Bl T SRS HE Y S B2 IR 9T T
2, IR T MPLC AR AL I 70 B, T LA
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NIIRORE o NI REA AR g Rala o { P =0 = O NN L B
FLBE I I R R DNA 38 3 B B Ak ik g BfR 25 3
RS 5. TR IR IT AR A R TS & .
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YL (048 7 B AT WA i T A [ 5 3 2 A
it B 98 T TPMURIMPLC [ [X 43 b, TINGS ] LA
TG0 AN 7] 2 ] 5 A R b g 28 0 2 A (e Bk, AT
DL 3 42 R IPMATMPLC 2 B e i P55, SR
HATN IR, 5 — I PR A 2 $00H 75 S 8 58 4 i ik
SEH O NGSHWEBARME, MEEEAEN T
MPCIHIZ 1 K Ja 77 7 ik B

MPLCAE g —Ffr i & 57 o 14 (03, R — i
(1 R S R AP AE — e I B . BEE 7 T A
FINGST AR K&, 5 [ A} 22 i 2% £ % Martini-
Melamedbr#EBEAT TIEITMIZEE, 0 T ifL4s
MES NFEmE Y. BRI, 8 IR AR BT AT AT
HARK) 53 F AR ED

NGSH A A /E AMPLC 5TIPM ) — AN fff ] 52
PRI T B . EzerS " FINGSXT614 . 131
AR EEAT AT, R B2 DL 3 R e AR 2R R
N BRI PR 98 95 55 9 2 [A (Kirsten  ratsarcoma  viral

oncogene homolog, KRAS)ZRAF, I HEHHE H K
2R A RO o T R ER
[F4E, Belardinilli% R 2 28151k, BFER4
2. HAREFEANGSEIA, X104 2 K il g
B P24 PR EAT T IR A BT . BIF AL A R
XKW, XEVEEAEE—FME. kA, Mansuet-
Lupo®5 5 FNGSH AR B & 4 415 T HIk X 4 fils
AR, KIEGFR L858RFEMPLCH A
LR, Bk A, BFRE DR
T MPLCHIPMAFE 73 FHAAE I RAZ S, FFR T
— IR X 53 P bR e (D)9 MR i R B ] 58
Ay Q)M TKIAH R IKE) HL K R 32, WEGFR.
KRAS; (3)—/MNTKIRAM—NAETKIRAS, i 2
Hrhz —BIAAHMPLC, 75 R N IPM™,

SRT, BFFLN ARG IR SE B R, & SE9e
F P AN T BAERE . 45 R s &
FIERE T H Bk Z H— Wb ifE, 8= a0 5 hn vk
Pt AN 2 TR, 5 8O [ 5L 50 = R I T =
A=, g RA R AT Eisme,
20184 H [ 5& T NGSTE i 83 12 W (R A LR 32
BETNGSHR#E. BEERITEARHETR AR . 45 R AL 5E
TN, £ ERE EIRE TNGSS; Rl 5
P, B AN T NGSTE SELR % 51k PR F 2 (7]
(2 (1. R R B 2 R 26 B AR A ) R FE R A
b, 75 P9 AL — AN BN 58 2 RN G SAS I A 74
RN IR

4 fiE&HMPCHIGT REERTE

X Tt A HMPCRIRIT TR, BT A 4
—MIR R RS, CEAETRRI. Fi2
Wr. F097. WRITEAEFIETFAR, HIBITIEMREE
Vit L O s e s R T A, AT DL
RIAETTMPC,  ZEK B35 AR A7 [A]

H A s e T O ok £, F 2 DU
RN IR ER 2 A i Ak B F2 (tumor-node-
metastasis, TNM)7 #iR 5 €. TIASLCHgH 5 &
R e A2 B AN A IS bR, AR B A — A it 8 e
PR A% T BB R s TNMZS A, SR, I L e
GIFMPCHIFATEREH . EFs B ARINMPC:
BRI, R PR . B AT PR R IR
BT AT BRI TNM A 3, AR 7 B kAT 547
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BT AT A AGE /N R AR L, N TFARBIENL 2 .
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AN JE 00 3 4 B R R BR TR T, SR B S
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i R e RS T TR RN TR A S 60 5 1 iR 4y
> TR EE TS A RIMALRER.

BT LA, I PR 2 7 75 B 42 m X MPCIA R, i
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Tk, BEFECT. AR T 55 i g 5L i 25
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