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Abstract

Lung cancer is the most deadly cancer in the world today. Bone metastasis caused by advanced
cancer is one of the main causes of cancer pain, which seriously affects the prognosis of patients.
More than 50% of patients with non-small cell lung cancer (NSCLC) have bone metastasis during
the disease. This transfer site can lead to the development of skeletal related events (SRE), such as
severe pain, pathological fracture, spinal compression loss and hypercalcemia, which seriously
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affect the quality of life of patients. The bone metastasis of lung cancer starts late, has no obvious
manifestation, and treatment effect is poor, and people have little understanding of the cause of its
occurrence. Recently, due to the emergence of immunotherapy, the treatment of advanced NSCLC
has undergone fundamental changes. The use of immune checkpoint inhibitor (ICI) alone or in
combination with chemotherapy has become the main treatment strategy for advanced or metas-
tatic NSCLC without driver gene mutation. Due to the improvement of survival rate, it is more im-
portant to treat bone metastasis and prevent SRE.
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1. 53|

RS TR SR 128 = K WA RS AL, BFERE . B FLARE. AUZI MR A A1 K
2] 30%~40%(1) LC HBHFHEMFET KA BM [2]. BB, &5 E 2 ] GerE [ R 1 I il 2 BT s TR )
BRIGHHE W ok B R AR DR &, B R BUG A B e B8 R AR BB E R AL A TR A 6~10
ANH, EEZS BT, 1 FAEFEREACN 40%~50%. B 0] At S 80H B FH 4 (SRE), 4N
FZAPERR  TRERVE B AT A REA AR 22 R 10 DL R S IR EhARAS i, AT PR B3 I ARV T & (1] [3]. 48
M, AR R AT I FARIGTT . RN EFEART LR IRK . 1) B8 EA R AT SR
ZAIAL, A LR R W U 0N ER R, SBFAR BV, 2) T RBE K
EHERIRE, FALREFAELORA B . 3) KT HUME RSN ERAE, FARRK . 4) o TR
R, ARECIESEIEB I TFARYIZ, XESFEEK. 5) M TEMRBEENBERESE, FALH
TRKAF, EEARMZ. BRFRI, HITEEBRRTHTEAERYT . 7. a7 aEia
J7o BOLJLE, EERWNANE R L EHE AW T, M85, T4 . N3 8. p-10 . AEBRRgni . ok
WELH BSP ik MY AT Fh i =i i IR G (ALP) 2 it 15 55 R8I fa B IR 25 [4] 5] ALk H
: 1) B 5 HHR IRFIROR 5 KAR DG 2) il il B 4% 5% 8 I B ) iRy T 71

2. BMERBEHRORBEMIFR

TENRIERE, HHEA S HMBE AN RIS, XS H R AR T A iR A0 F At 5%
o HHF IR B LRI B R, X ATRE T R 4 MRt 4 TR, RS B R O B )
Ak NE BEA ST &G V2 I AR KT 75 (0 B AR K IR T R fL IR 7, 4 TGF-B1, IGF-1, BMP
FIFGFs, EAMEREMR A=K, A Ay 40 s (L B 2= 5] [6] [7]. BRATW LS — LR 00 e i 7 218 8K
1M 55— L iR AR R RS B B 86 . X R BA ORI R B SRR S A (PO B8 2 A1 AT BEAFAE R Bk . B T %
PR IR AN AR B P S I AR8], DHULAZAE “Fh A8 [Rl. ZRUURIL 5 R s B R e
A T ) SEERE AL R Y ROA SR IA] R AT A ELAE B [9] . 1 DR P R A0 A R A
ISR ZRIS 2 R A FE 7 o SR i 11 i DR 958 2015 B A AT R0B 3% AL IR B | 3 1 41 2 (HSC)
AEASHLIERS DA e B S X SR A (0 (R i A K 1) - 498[10] [11] [12] XL FRATAT LARRAMATA “soil”
R, 5 FABSALAR L, B 8 TP AR R I G A B
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2.1. ENEER

B E R (BM)TE Ml (LC) 3 AR [ 13]. K4 30%~400% 1) fififes B8 AR A2 i R A # # [2] . FE3E
H, HEsE R A2 &7 350,000 FIAET:[14], WA B E O H AR B A FEEN, L2
T 3 £ FHNAIT AT A BRI AR AR ST 9% FH B R A2 26 [15] . BRIk, FRATT 20 7E 4% A8 43 b DU AT SRR
Z I E BM/SRE AR E B8 AH G FHAF M KBS N 35 o (EF IR, 2N RAEXA F /- i T K&
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2.1.1. BEER
—RERUL, B LI E R T — BN R . R A NI R, I 0 R,
A W TE SR AR AT DU BAH B RS I R R R AR TE SRR b, R AT . IR R
e R S o BEAL, 22 R M REREE 2 T U2 B R [L3] SRl PR AT SR B, B A O S P
BEP= RV A IR N R R RS A, HER T CARTRR AN B TR R R . ER AR B R,
FHNE Al B 20 B 20 B S I, 1T BB 0 B ) A B R B P B ARG, T DA, R 40 M 1 5 B W TIE
TRBAE, VA VR R SR B R 40 M 5 B AR 5 [ X AR I S A 3, SR R
PEIR” [16]0 AR 24H AN RS 40 6 = A 8 2 IR 300 PR 988 K] B R S 1) 5 57 R - B 00 ) T i 0 30
TEH R — PR e AR R, Bl WL T I A e (8, RORFR — R A T RE, 4
PIREIR G, (RFFBERE AR, AT DURBCEI M N B AN I RS0, REHN ABI K , B AL S 37 1
B, BRI BRI, BB AN HLE AR RS, (HERATT AT DL B AR N IS R 4E[17] [18] [19].
Jie e 24 i A ) T YRR 4 RS TR o X EPR 3R AL FE PTHIP, IL-1. IL-6. FiZIRER
E2. TNF fl CSF-1. BMMHEE SAKKE T EFRRERES, BE BN & AKX
TH I MRFEEA—EBNE T B R X 8 R R B BSOS B A . X KA
THHIVFZ, BHE TGFB, FGFs, IGFs Fl BMP-2 AMY AEME fl s v i A8 Jm i M i A= 4, T LI R 3
R A4 L IR AT TR PR P AR R . ERSR TG 2 1E i LR 11 41 R 40 B 1) S 4 AR K 77, (He
PE NG e P 78 2 IR 5 301 TR RINSCE 4i i, SRR An i A FLII e MDA-MB-231 ] PTHIP 7~
A BMP2 CUBAIE B AT DA S0 4 11 51 R PC-3 4 PR i i 40 Pt i &7 e LAPC-4 AT LAPC-9 4 g
A, gUE R RGN IRIZ 2% . shA, AR IA A PTHIP W] G842 2 15 Mt 15 5 F2 (O R 1 45 1R 3 2 —[20]
PTHrP £E fifijs o i) FH Pk RN B 4 8 R R ML S, BFFC N Sl R I, e 4 ™= 2B 1) PTHIP ] g
75 E 4R IA RANKL, JH8/0 OPG HIF=AE, S80I & 40 i sl gL [21] . Miki 55 N R EZ 4 PTHIP
[ HR ISR S ) SCLC BB/, I FF B B 2 B [20]. 25 SRR, i BEE R eIt Sk 40
M JE 40 i 22 (HARA) L R IE PTHrP, 3 H F$T PTHIP HUARIG T #1 RAM S B B 0 i [22] . TGF-B & nf LA
U 20 0 R0k PTHIP, Wik TGF- 5 Sl g ], PTHIP ik PEK[23]. Kk, fREAE,
ANTR] 2 i DR T AR ELAE SRR LR, 3 FLE AT B 4 i i 1 1 15 B R A BRI R

2.1.2. W R HRRRRIF

— BB AR VR AR B L, PRI S SR ARG &, PTG 5V 2 A RIS A 4 I (LA
EYURL, R AR, R, R U 4 ) )R R A AR AR . AR LR TR S
R ELAE R, iR 4R T O — > R A A A

FEH R R B AR AT, ZRMESERY], DR E IR BE i, A2 MR [24] [25]. SHi
TR R, B ROBOR EZR AR L, P A SRR . AR A AR AR, R
200 A o5 45 WA S R (B A R 55 B3R A O 2 1 (PTHIP) L X AL 7 kB (RANK) L (14 52 1A
TRV I A P A 7 TR R 3 ) SRAR R A B MR T B RIS W v AL RO B i I o e A 3R e 1 IR
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W, HrpAKET, 3 TGF-4, MRS ZRFEAKE F(1GF), PDGFs FIHEAKAE A, W HER PR
Wk B, FERAEKE T MRt T EE R R o A, B AR R e i
JEANM sk ARAE T 2 1SR R, X PR - BB AN A YRR A B R BB PR IE R, I
15 DA B 9 [26] -

il B RS L R AT 9 N = AP R 1) MR R MM R #8; 2) TEIEI R #3); 3) 7EH Sk FifE .
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HIRARAEAER . 2) STHRCRRE B A2 10 7 115 M Es A SELWT o 38 X B B ORI AR 7T, o s i
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FER I e ) A I R R, T HEIR T 20 4 B AT I 7R 2L
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BUBFRR LA DURILZG W, T2 -7 S AR SR A 1 B e 72 [26] [27]. A7 =AOWBEIR AL, ForpieR
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3. &
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A BT R 5 e AL RS 7 TR YR AR LA AR O EE R, B 50 T e B 6 A% RO A MEITE T AN AR 2> o
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MIETB, @GR R AEYE SR — REE R 259, SERIA a7 AL .
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