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Abstract

Osteosarcoma is a primary malignant tumor that seriously threatens the health and life of patients.
With the development of medical science and technology, treatment methods are becoming more
and more diverse. In recent years, more comprehensive treatment schemes combining surgical
treatment and chemotherapy are advocated, which can improve the five-year survival rate of pa-
tients to 60% - 70%. In order to improve the quality of life and prolong the survival time of pa-
tients, the key to the treatment of osteosarcoma lies in the early detection and treatment of osteo-
sarcoma. This article reviews the current diagnostic methods of osteosarcoma and recent ad-
vances in immune signaling pathways, vascular targeting, modified T cells and other aspects of
osteosarcoma.
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1. 5|8

‘B AR (osteosarcoma) A& — i 2 2R A A LI R R 1 . S R PR R, DRI L L A E 1 g 4
BB A B EFEA M4, XRNRCE IR .. 2R R T 15~25 ZHEDEM 60 & UL EEFEN[1]
PR Bz o IR I A IS T 0 TR . G, K ANIZ SRR AT =K F B, AR R
AiE . AR INE WA 5 KA R IR, DU R NZ W, FRIHE AN 80%~90%5E T-IiH % .
DAL 2 95 ) R S R A2 W, 06E T V697 BoA A X ARG a7 77 O FAREE, (AH R
AHAE, RJFBEEKPEGERES F)RBIE 20% (3], HxFBE SAENLOBREE R — &%, 1 HTE R
T 1 3 BOR T ONE NIRRT AR DO A B 7, MERIRIT A NIRIT S, BEE TIEAFRREE
60%~70% [4], SRTIXT ORAEERBEE RN EE, FETERE, TFEAFARIS]. B, aFHnE
T T BORMRRIX — [0 . 1 BEAE IR S 2 R e, B iR T 38 L IR Y T 7 A SG U Y 4 K ) ik
FE[6] A K IR 22 0F B PRIJR 1R 2 Wi M 45 SR S B 10 T R r AT SRIR R L &

2. KISISHR

BRI EMNRAT R, R A, SRRk s, A0SR AT R .

B R ACRER PR A K, I eR A PR R R MRl itk o Jm 38 H B A i 2 B PRIRE R AR A
RKI[T]. HOFEWEEE ZAAEIMIBERR], Bk, Xt TH/DEIMEH% fa M S 4 ki R K
4

FEMAZ AR ER X &P F, B3R (Magnetic Resonance Imaging, MRI), -7 1H ALK Z$
#i(Computed Tomography, CT)&F, N 1. &4 X i E R LEfEfm, FARME, BERER=E S
HER IR, TEB WIS E LA SR E B AL, HATUA G A s, N T E R R
NERIRIEE, X 261 Fr B B S i IS S B () 52 i 55 AR, R FE B 5, Codman — 155, 22 H
B R ) iz 807 2o AR TC IR E A R I R A R R R o TR TR S B, CT 434 ] iUk
(00 53 3 1y TR JEL I 45 v 5 B8 43 R 26 R R R VA i TR 00 BUR B U, AN PO IR AR S . [FIR, CT
MEEME S, BERRZIE R A 2% . MRI BEWEE AR Va5 SR R
B, B, RiRiE G L. RN, MR B R SRS K, REOOE 5 &
ML IR, KN, o, HERNEEER, w2076, P S8 H 28 T i
18, S0P T R ACRT I B EOW, ERAE RL9]. ERE TS, S BRTRYT T S B At
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Tia KA S Rt kA . 28 BArIR, X207 R rl 58 R I R 2 7, CT Sk X 4o 458, MRI
Z N HT R WIAYT B B A A

Table 1. Comparison of imaging findings

1. BRLREWRILE

TSRS (ERORIEAN R T [ K LU T Codman = £
X 2 ++ -+ ++ ++ ++ -
CT -+ + -+ +++ -+ ++
MRI -+ ++ -+ -+ 4+ ++

W AR IE T .

"R RS 7 0L 37 6 A T T g ( ALLP) R 7L T2 1t St (L DHL) PO AS: 285 R L o 8 o R 0K (1 45 SR R 7
BRI ACT TR, WIS B R RUREZE, AR T2, w2 M T35 B 00 R I FE4r -

HLUFR TS B AR I EbriE. ERR A BRI B PR KIVE BN, W AE e sfEm it
BT B AMPHAIT T — € ZRATIHRAR, IF BAESMHGYT ALAT, A i B R LG B R IB T AR
W, VRN BT R . kA, UDRE AR RS ROR, & TSR 4R B LSS g,
BB AL, B A AR AR LSRN, HIEALUER.

3. REIATT

iR 5 FRE T L ol T IR IR A e BRI, TR S R T R AE B PR IR S R 9T R A — RE Y
TEM e SRRy T T LSO AL I S BE B, R RE, st bR ) 4k S S TR 5 e 7%, AT B 2 A g
H N R BEMIAEE, PHBIHLIAR B S R ThRE, RAHEN IR A EFI[10]. FESRBEIRITH, IEEERESZ R
)2 PD-1 5 5@ B #1677, CAR-T #EMVAYT, MEHFNET .

3.1. ESESMEETT

FEFPPESET 3244 1(programmed death-1, PD-1)72 402 1% T itk 40 i (cytotoxic Tlymphocyte, CTL)#
L —Fh BRI V2 AR, PD-1 = 3RIA T IR PR 40, i PD-L1 75 Fh R 4u i, IG5 ik
T A A S S ) RAE, B PD-1 A3 MR S s A 1) AR . P 455 0E PD-1/PD-LL {5 5l
R B SRR, BEAE T 4 s A0 As D R 1 P2 A, DU B B S i), 5 350oR 20 i e
ki, HAFEM, PD-L1 MmEmKE, RREHESMEEZEEA T IKCHRAFET, BamaiEs
877, R 3 5 ] DAVE N B3 U (AR B[ 11 ] PR EZE0T 75 [ 12] R B Saos-2 B PRI iliFE 2 A 7Y
PD-1 #1 PD-LI ik T IEH AL, ZRrBEGHRIIFE L. AUFTER[13], X 56 Gl WEEES 42 ]
IEH NAMNE CD4+ T 40 f1 CDS + T 4 (1) PD-1 RIEATEH, HRREE CD4+ T 40 f1 CD8+ T
4o PD-1 FIA 5% A LU BH B Bl X 18 #l OB RIE 5 38 Hil R R & AT X L b, 45
BERCHB B PD-1 76 CD4+ T i h ik m T RS B,

[RltE, @ FEWT PD-1/PD-L1 {5 5@ 8% AR T 40 e i 55058 71, 68 IR IR IT fe
RIFHIRCR . B2E 2012 4E, A TIRRIREM B PD-1/PD-L1 {5 58Pk CT-011. MK-3475.
AMP-224 1 BMS-936559 & 5 Fh[14]. 1 H B 8A 24152 PD-1/PD-L1 #7175 H B SR A =85 45 1
H Nivolumab, Pembrolizumab. {HIXPF24¥) £ EiEH T RBERBE, S LEA R EMEE, BES,
X E PR BRI R IR ST RO H ATIE AR A 2518, H AW G o« (BG S [ 151300, BN E R
JE, PD-L1 $9uiGyy N 7 PD-L1 MRIE RNt 1 T CD80/CD86 R iA, #&7s PD-1/PD-L1 5518

DOI: 10.12677/hjbm.2019.93017 116 W=


https://doi.org/10.12677/hjbm.2019.93017

B &%

FEAM] CTL & 05 7E HT BBt & F T8 AR, R LB AN 45 24 7 & 5 i@ A T /5 18— AP i FE 00 E .
3.2. MEFLEATT

B PRI Sy v P LA 0 20 P P L JR R A 00 B gl I 38 A Bl 158 P9 B AR K R F(VEGF) Je
ZAA(VEGFR)ZE H: i F B 4E H . VEGFR 4>y VEGFR-1. VEGFR-2 £l VEGFR-3, 735 5% H: Bt /& (VEGF,
A, B, CHID)iEfk. VEGF it [543 A1 5% 73 WA i) 77 A o vy A4k, , R ik e e 4 ff ) 384 7 AN 417
o) e e L ) R, AT G2 3 bR ) A oA 2 TR ST R A [16] [17] [18] [1914EF IR 55 2 B VEGF
BFEL RIEMIAR . Yu S5[20]4)18 VEGFR-3 [k /K558 KR A% 8 IR R R LS A7 R
FHR . EAREE[21)5550 R VEGF PUARReu8H0H] A B A 5E, {2k N S i o, 38 H il & P Jg
OS-732 ML TERL, FF 7T fe il i ) i 70 p i 02t e i o 1, IR B A A K e . LA
$&7~ VEGF W] LAME R RIE UL E A2 A T7 IR CE R0 4+« A 9E[22)1E S5 5t VEGFR (W26 97 B e nl
HCE S A AR AR, RERIT AR HHE, BRI S BEREREASHAR, i VEGFR 254 A]
VERNE BERTT B W —FliE$e . HRTEN G VEGF R H 2R Bt A AR il 259 32 B 48 v B BT AR (. v
i, ZEREPLAR). AN T P YESZAARSIEIT . VEGFR B REEGH) FI%E, HRZHH
WA, TIERMIGYT, RREFRIWT, m LI R MR TT o

3.3. CAR-T ApatRiEasr

R A PR SZARFE MBS T 41 H (chimieric antigen receptormodified T, CAR-T)J7 v —Fh 4G 2L VA T7 i
JAM a7 e HOTERIEIN B & T 400, @it FEH TR(E 1), RHRIE CAR 2 FHIREE1S 3|

KA LA (Bl

o| «—— — &

B
Al
%’!E
5@ g :
% Q.

b ORTESTE I

Figure 1. Genetic engineering

B 1. ZHETRE

CAR-T i, PRI ARG, GeiR A4 G R, Wos T 0MERE, AN 1R i it g 2 A B2 1)
PG, 8 G iR A 1) S ik, R FERT FL R KA FH (] 2). CAR-T 28 i xof it gg A 5 oK ) s 1%
P, HIiEfE T 4008, R RS2 MHC BIFR#]. Bk, CAR-T 40 A% v IR MR kit . A 0T 5t & B [23] [24]
[25] CAR-T Hi ARAE MR I6TT A R RUR X 45 7 BATIE R CAR-T I V5167 S48 77 TH 15 O
HHl CAR it &3 73 PYAR, 2017 45 10 H 18 H XAt 7 23R — 4> CAR-T J7V%-Yescarta b 17
[26].

CAR-T HHAR7E SRS R i e B SBE S IS IR AERS R LZAK 1(RORY) JTHI, 045
JUSCRIE S B RE S RESUYLPRJR AN A2 R R PR i R b s 3R IA . AT HOR[27], #E ] RORI-CAR-T
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Figure 2. CAR-T mechanism diagram
2. CAR-T Hl &

S o] B PR R KSR AN AR B 2 PR Dh Ak AE M 3 11 24K a BE(IL-11Ra) 7 1, B AR
M flFE R IL-11Re mERIA, JFH IL-11Ra fEIEH S HAHL R RIEANIAE,, F ]G /E &8 R
MR IAR[28]. TEMEATE(GD) T, GD2 fEZFhsLifm it Rk, WMEtgnium, MaRm
o, B RAE . GD2 I RN G, 18, (R2%, ML SEIRRAE MR R AR R R i AR A
R, ATEN CAR-T Ik — A A B R VB AR #E (290 7R I/ AT A2 A2 K PR /52 4 (PDGF/PDGFR)
J7 11, PDGF s 55 4H 0 Mf B 200 B bk 20 i 38 5, 23 A e S5 224 K45 57 1 - Bozzi [30]55 1Ay PDGFR
it RIE SRR EE SRR B35 R, MRS R4 b 2 S8 PDGFR 1 Akt 2
b, HETR S PR AR B3G5 . I ELR PR — ol v B B AL KR R, IR R %, AL,
% PDGF K ILZ AN AR mEC R, FRIG FoRERES 2 X PE R -

FHXS TAE G ey 7%, CAR-T AHEMVELF . A e, m Tismtt s, (EHRFAH T s g sr
RUOEHE, TESCORIR T THIE A — MRS PRAER, S — 8. © shZfe R PEMiis; @ CAR-T
PASRE A BRI AL O MRMEAEINT CAR-T 40 A MHIMEIEH; @ AR &M 41HHE TR
Gy © BidE RS SRR IE RS A CAR-T 40 iy 5 PR I AN RE ZALI) I . 3B 75 KT e, ik
— B CAR-T 40 MAE SEAASE h Va7 2R
4. £58

BEE R RRKRE, & WRIZH S5 EST RAKCFEA BORE N K, B3 R A5 B AE B Rl b BL,
Mt — i m B AR R, T 5 AR 2 W B e A AR K IR, i yT 77 iA UA
ARG, T P ) U AR 08, DRI E PRZIR BT T, B il e iy 35Kk, DAy B E RIS
B, BEERNAIT SR A EAEZ RIS AE R RE T IRIEEG R SR . B R PR i
FENLRIEE A WIRN, FEE R RIT KPR A KRR R
E&WMAE

JNARHT I H (20187Y0348) I ZK R A H LN Zrit- Rl H (201811079019) Fpl A K 2 K 2%
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AR IR H (CDU_CX 2019392, CDU_CX 2019393, CDU_CX 2019394, CDU_CX 2019395,
CDU_CX_2019396)% .

SE

(6]
(7]
(8]
(9]
[10]

(11]

[12]

[19]

[20]

(21]

[22]
[23]

Isakoff, M.S., Bielack, S.S., Meltzer, P., et al. (2015) Osteosarcoma: Current Treatment and a Collaborative Pathway
to Success. Journal of Clinical Oncology, 33, 3029-3035. https://doi.org/10.1200/JC0O.2014.59.4895

TR, WHEW, HC, 55 HRRBAKE SIEE KB T R]. T EEAERA A4, 2015, 7(1): 52-55.

Fidler, M.M., Frobisher, C., Guha, J., ef al. (2015) Long-Term Adverse Outcomes in Survivors of Childhood Bone
Sarcoma: The British Childhood Cancer Survivor Study. British Journal of Cancer, 112, 1857-1865.
https://doi.org/10.1038/bjc.2015.159

Allson, D.C., Carney, S.C., Ahlmann, E.R., et al. (2012) A Meta-Analysis of Osteosarcoma Outcomes in the Modern
Medical Era. Sarcoma, 2012, Article ID: 704872. https://doi.org/10.1155/2012/704872

Wu, P.K., Chen, W.M., Chen, C.F., et al. (2000) Primary Osteogenic Sarcoma with Pulmonary Metastasis: Clinical
Results and Prognostic Factors in 91 Patients. Japanese Journal of Clinical Oncology, 30, 514-522.
https://doi.org/10.1093/jjco/hyp057

PR, SR, FREVE. R ey RIS RE]. PRIER 24 E, 2018, 9(4): 289-294.

BEN, REIE. BRG] ERRE R, 2018, 39(3): 150-153.

PR, B PR RAT I3 S0 70 SR T R VP 4 B AL A [D]: [ L2447 5], Bt WK, 2017.

JATUE, JEML, E4kiE 55 BRI X 2. CT. MRI 2GS H2I[T]. SEAEE2E2R K, 2009, 25(20): 3467-3468.
F¥, FHE, DER, EEY, TR A RSRIT IR R, R EERI S B R TAE, 2017, 3(6):
381-384.

R, AR, =55, H#E. PD-1 K ECARTEE PR VAT R AT A )], AR AR R 2, 2016, 14(9):
1560-1562.

IMRE, BREME, RIFE, X34, |, FuiR. 7 P24 RERT PTEN EARIEMEmI]. +
rhZ24ak, 2007(11): 1057-1060.

Zheng, W.J., Xiao, H., Liu, H., et al. (2014) Expression of Programmed Death 1 Is Correlated with Progression of Os-
teosarcoma. APMIS, 123, 102-107. https://doi.org/10.1111/apm.12311

Simeone, E. and Ascierto, P.A. (2012) Immunomodulating Antibodies in the Treatment of Metastatic Melanoma: The
Experience with Anti-CTLA-4, Anti-CD137 and Anti-PD1. Journal of Immunotoxicology, 9, 241-247.
https://doi.org/10.3109/1547691X.2012.678021

Lussier, D.M., Johnson, J.T., Hingorani, P., ef al. (2015) Combination Immunotherapy with a-CTLA-4 and a-PD-L1
Antibody Blockade Prevents Immune Escape and Leads to Complete Control of Metastatic Osteosarcoma. Journal for
Immunotherapy of Cancer, 3, 21. https://doi.org/10.1186/s40425-015-0067-z

Gobin, B., Battaglia, S., Lanel, R., ef al. (2014) NVPBEZ235, a Dual PI3K/mTOR Inhibitor, Inhibits Osteosarcoma
Cell Proliferation and Tumor Development in Vivo with an Improved Survival Rate. Cancer Letters, 344, 291-298.
https://doi.org/10.1016/j.canlet.2013.11.017

A, RKE. i3RIE HIF-1e F VEGF &5 TN EEIT NIRRD]. BRI E 2, 2018, 26(12):
1845-1848.

ZEpkoE, =N, xIMsAk, AEH. ER. VEGF. TGF-p1 7E34: #i 7 5 p R RL ST Jisd o (1) 2R 08 e S AR SSPERAE AL
[J]. SEAEEZR &, 2018, 33(3): 349-352.

W, FERE SNEIMA VEGF /KR & R BB U7 BOR M ], ALt R 2223 (B A RHERR), 2018, 19(1):
56-59.

Yu, X.W.,, Wu, T.Y., Yi, X., et al. (2014) Prognostic Significance of VEGF Expression in Osteosarcoma: A Me-
ta-Analysis. Tumour Biology, 35, 155-160. https://doi.org/10.1007/s13277-013-1019-1

TIR, AR, 2260, sKibZE, fth, S5k B 98 VEGF #RiA & VEGF Huisl i & st se st w5 [7]. =
JREE2£, 2006(15): 1369-1372.

M. BUiLE WA KR T 2R T I B IR 1 Meta 23T [D]: (ML 2A01830]. 2200 22 0K %, 2017.
Hu, Y., Wu, Z., Luo, Y., et al. (2017) Potent Anti-Leukemia Activities of Chimeric Antigen Receptor-Modified T
Cells against CD19 in Chinese Patients with Relapsed/Refractory Acute Lymphocytic Leukemia. Clinical Cancer Re-

DOI: 10.12677/hjbm.2019.93017 119 W=


https://doi.org/10.12677/hjbm.2019.93017
https://doi.org/10.1200/JCO.2014.59.4895
https://doi.org/10.1038/bjc.2015.159
https://doi.org/10.1155/2012/704872
https://doi.org/10.1093/jjco/hyp057
https://doi.org/10.1111/apm.12311
https://doi.org/10.3109/1547691X.2012.678021
https://doi.org/10.1186/s40425-015-0067-z
https://doi.org/10.1016/j.canlet.2013.11.017
https://doi.org/10.1007/s13277-013-1019-1

B &%

search, 23, 3297-3306. https://doi.org/10.1158/1078-0432.CCR-16-1799

[24] Locke, F.L., Neelapu, S.S., Bartlett, N.L., et al. (2017) Phase 1 Results of ZUMA-1: A Multicenter Study of KTE-C19
Anti-CD19 CAR T Cell Therapy in Refractory Aggressive Lymphoma. Molecular Therapy, 25, 285-295.
https://doi.org/10.1016/j.ymthe.2016.10.020

[25] Gardner, R.A., Finney, O., Annesley, C., et al. (2017) Intent-to-Treat Leukemia Remission by CD19 CAR T Cells of
Defined Formulation and Dose in Children and Young Adults. Blood, 129, 3322-3331.

[26] FDA (2017) FDA Approves CAR-T Cell Therapy to Treat Adults with Certain Types of Large B-Cell Lymphoma.
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm581216.htm

[27] Huang, X., Park, H., Greene, J., ef al. (2015) IGF1R- and ROR1-Specific CAR T Cells as a Potential Therapy for High
Risk Sarcomas. PLoS ONE, 10, €0133152. https://doi.org/10.1371/journal.pone.0133152

[28] Liu, T., Ma, Q., Zhang, Y., et al. (2015) Interleukin-11 Receptor a Is Overexpressed in Human Osteosarcoma, and
Nearinfrared-Labeled IL-11R a Imaging Agent Could Detect Osteosarcoma in Mouse Tumor Xenografts. Tumor Biol-
ogy, 36, 2369-2375. https://doi.org/10.1007/s13277-014-2844-6

[29] Suzuki, M. and Cheung, N.K. (2015) Disialoganglioside GD2 as a Therapeutic Target for Human Diseases. Expert
Opinion on Therapeutic Targets, 19, 349-362. https://doi.org/10.1517/14728222.2014.986459

[30] Bozzi, F., Tamborini, E., Negri, T., et al. (2007) Evidence for Activation of KIT, PDGFR Alpha, and PDGFR Beta
Receptors in the Ewing Sarcoma Family of Tumors. Cancer, 109, 1638-1645. https://doi.org/10.1002/cncr.22587

[31] Takagi, S., Takemoto, A., Takami, M., ef al. (2014) Platelets Promote Osteosarcoma Cell Growth through Activation
of the Platelet-Derived Growth Factor Receptor Akt Signaling Axis. Cancer Science, 105, 983-998.
https://doi.org/10.1111/cas.12464

Hans X
PR RN R

1. FTHFEIM B 0L http://enki.net/, w5 o5 U] FH “ ZhSCBTIE 2 B CNKI SCHOLAR”, k% 22 : http:/scholar.cnki.net/new,
FRHE N BN SCE AR, RIAT )
Wil “ERER” , THAIRNEESE: [ISSN], HAWATIISSN: 2161-8976, RPAIEi.

2. BT HIM E T http:/enkinet/THER “ IHRA H 7 BEANFIMIIHAR : http://www.cnki.net/old/, 7= MZE#E « bR SOk e 2
N, BREBEBRMACERE, R,

hEE S http:/www.hanspub.org/Submission.aspx
HAPIMEFE: hibm@hanspub.org

DOI: 10.12677/hjbm.2019.93017 120 W=


https://doi.org/10.12677/hjbm.2019.93017
https://doi.org/10.1158/1078-0432.CCR-16-1799
https://doi.org/10.1016/j.ymthe.2016.10.020
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm581216.htm
https://doi.org/10.1371/journal.pone.0133152
https://doi.org/10.1007/s13277-014-2844-6
https://doi.org/10.1517/14728222.2014.986459
https://doi.org/10.1002/cncr.22587
https://doi.org/10.1111/cas.12464
http://cnki.net/
http://scholar.cnki.net/new
http://cnki.net/
http://www.cnki.net/old/
http://www.hanspub.org/Submission.aspx
mailto:hjbm@hanspub.org

	Diagnosis and Progress in Biological Treatment of Osteosarcoma
	Abstract
	Keywords
	骨肉瘤的诊断及生物学治疗进展
	摘  要
	关键词
	1. 引言
	2. 检验诊断
	3. 免疫治疗
	3.1. 信号传导抑制治疗
	3.2. 血管靶向治疗
	3.3. CAR-T细胞免疫治疗

	4. 结语
	基金项目
	参考文献

