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[ Abstract ] Background and purpose: Neuropilin-1 (NRP1), a vascular endothelial growth factor (VEGF)
receptor, plays an important role in tumor angiogenesis and tumor cell migration. The purpose of this study was to de-
termine the correlation between NRP1 expression and sensitivity to first-line platinum-based chemotherapy in patients
with advanced non-small cell lung cancer (NSCLC), and between NRP1 expression and survival. Methods: NRP1 ex-
pression in tumor tissues of 104 advanced NSCLC patients treated with first-line platinum-based regimen was detected
by immunohistochemisty. A chi-square test and logistic regression model were used to analyze the relationship between
NRP1 expression and the chemotherapy response rate. Kaplan-Meier and Cox proportional hazard regression models
were used to analyze the effect of NRP1 expression on patient survival. Results: Among the 104 patients, 56 (53.8%)
had high expression of NRP1. High expression of NRP1 was not related to age, gender, histological type, degree of
differentiation, performance status, and chemotherapy regimen. The chemotherapy response rate was significantly
higher in patients with low NRP1 expression than in patients with high expression (43.8% vs 23.2%, P=0.026). The low

NRP1 expression was significantly associated with longer progression-free survival (4.6 months vs 3.0 months, P=0.001
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for log-rank test, y’=11.273) and overall survival (11.5 months vs 9.2 months, P=0.000 for log-rank test, y’=14.392) as

compared with high NRP1 expression. Multivariate analysis showed that high expression of NRP1 was an independent

predictor for the chemotherapy response rate and overall survival in patients with advanced NSCLC. Conclusion:

NRP1 expression is associated with response rate and survival in advanced NSCLC patients treated with first-line plati-

num-based chemotherapy. NRP1 expression may be a potential biomarker for predicting chemosensitivity and prognosis

in patients with advanced NSCLC.
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Fig. 1 Expression of NRP1 in NSCLC tissues detected by immunohistochemistry

A: High NRP1 expression (x200); B: High NRP1 expression (x40); C: Low NRP1 expression (x200); D: Low NRP1 expression (x40)

#£1 NRPIRZEEREKRFEEZENER

Tab.1 Relationships between NRP1 expression and clinicopathologic characteristics

Characteristic N NRP1 high expression cases 7(%) 2 value P value

Age/year 0.015 0.903
<60 47 25(53.2)
=60 57 31(54.4)

Gender 1.010 0.315
Male 66 38(57.6)
Female 38 18(47.4)

PS 0.014 0.906
0 19 10(52.6)
1 85 46(54.1)

Histology 0.619 0.431
ACC 52 30(57.7)
Nee 52 26(50.0)

Differentiation 0.367 0.832
High 15 7(46.7)
Moderate 62 34(54.8)
Low 27 15(55.6)

Chemotherapy regimen 1.289 0.525
GC 62 35(56.5)
TC 19 11(57.9)
PC 23 10(43.5)

EGFR-TKI therapy 1.415 0.234
Yes 13 5(38.5)
No 91 51(56.0)

ACC: Adenocarcinoma; SCC: Squamous cell carcinoma; GC: Gemcitabin-carboplatin; TC: Taxol-carboplatin; PC: Pemetrexed-carboplatin
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Tab. 2 Logistic regression analysis for chemotherapy response rate

Characteristic OR 95%CI P value
Age (=60 vs <60) 0.783 0.320-1.917 0.592
Gender (male vs female) 1.466 0.602-3.575 0.400
Histology (ACC vs SCC) 0.512 0.214-1.225 0.133
PS(Ovs 1) 0.497 0.145-1.699 0.265
Differentiation (low vs moderate or high) 0.712 0.243-2.089 0.537
CT regimen (PC vs GC or TC) 1.355 0.398-4.618 0.627
NPR1 expression (high vs low) 3.103 1.320-7.290 0.009
1.0

P=0.001 1.0

P=0.000
0.8
0.8

0.6 NRP1 low expression v 0.6

1%}
E NRP1 low expression
0.4+
0.4+ NRP1 high expression
0.2 NRP1 high expression
0.2
T T T
0 10 20 30
T T r - t/month
0 2 4 6 8
t/month
3 NRP1FRIZA5O0SHXF
E 2 NRP1%ik5PFSH%ZR Fig.3 Relationship between NRP1 expression and OS

Fig.2 Relationship between NRP1 expression and PFS

#* 3 NSCLCHOSIHEXEREMCox K EIFHE B EERK & FE

Tab.3 Univariate and multivariate Cox regression analysis for OS in NSCLC

Univariate analysis Multivariate analysis
Characteristic
HR(95%CT) P value HR(95%CI) P value

Age (=60 vs <60) 1.047(0.710-1.546) 0.816

Gender (male vs female) 1.728(1.117-2.666) 0.014

Histology (ACC vs SCC) 0.725(0.490-1.073) 0.109

PS(Ovs 1) 0.781(0.472-1.291) 0.335

Differentiation (low vs moderate or high) 1.080(0.695-1.680) 0.731

CT regimen (PC vs GC or TC) 0.666(0.411-1.081) 0.100

NRP1 expression (high vs low) 2.092(1.398-3.131) 0.000 2.089(1.389-3.141) 0.000

EGFR-TKI therapy(no vs yes) 3.162(1.606-6.227) 0.001 3.179(1.601-6.310) 0.000




(¥ BBER L) 20164E5E 268561

519

AW FERIINRP 1R IA 2 5 5 HINSCLC
TR T AT U E R FUS ARG, SR
7N, NRPI Ik B E HALS T R0 3 B AR TR
FKik# o MiH, NRPIFKRES A AIPFS L OSH
K, NRPIERIKMIEHINSCLCHE # IENRP I
RIKEWIEHE 2,

NRPIAE R I N A K HF (vascular
endothelial growth factor, VEGF)Z &, 51 (145%
A, DIl ST SRR I 4 P e 40 A R A2 A
2(vascular endothelial growth factor receptor 2,
VEGFR2) 77 2% 587 A 10 19 A Bl i g 114
WA Y AT R, NRPIFERE |
HIS B . FLIRE . BRI . IR AL . B ipiE
JI IR | 8 I T e R PR R R A 2 R IR v
Fk . NRP1EAfENSCLCA L % %)
BB EMEIL . ZILMEER . NRPIEER
IANSCLCHE#E ARG A WA T R 3Rk #,
NRP 1A IENSCLCA J5 477 i 20 7 115 A
F T 5N, AP EOR, NRPIFES 51
Ted A TR R IR MR A 2 R M IR () LS
HIE T AT AE R R, NRP1R A 51
NSCLCALST (IPFSFIOSHHE, JEOSHyAM 7 s
KZE . i, NRP1A]GETEMHANSCLCE it Je
ORI

VT IARSMIFIE K B, NRP 158 AR X
ZRWREMZ5M O, T IRNRP 1 K A] 1 58 5
VA IR A0 o 22 2 HE R AR L I PR E T
SERYE—IESE, NRP1FA 5 PR by 7 sk
PEAOG, TE166614T 84 Bh 1k 7 i B PR J8
1, NRPUEERIE B ST SO %R 55.9%,
T e B B IS T R RALU N 44.1%, 2250
Bt X(P=0.006) ") . AHF5E R, NRPI
1 2R I NS CLC A 2 1 AR I vy 26 B i A1
TARRIEE , PRNRPI KL HEEHINSCLC
RIFT 25 MG . 24 01k, NRPIRES|EA
Y25 BRI A B . Beck5 ) By ST B
/K, VEGF-NRP Uil i 1] UGS 9E B2 IR 8598 i e

T AN A TE B S A BB, H R BR NRP1SE A
J&i, VEGF W25 7 42 1k B8 - 4 e 11 F o s
ffE ), Hamerlik% " fBF5Y x, VEGFR2
15 98 T8 11 i J2 5988 v [ A A7 #E V GFE-VEGFR2-
NRP i, 1238 1% o] LAPE 28 Fi e Jo e 1 20 B 1)
W PE 3B o A VEGF IS Al BH W7 i 38 [t
H5 5, VEGFR2-NRP Ll i3 REiE o A 7
WME BT o SRBRNRPIIEN S , v R
G A 3 P B Sk 55 o X PR SR B
NRP UTEE 5[5 4 iYWl Fn g v % 4 8 28
YER . BEAh, NRPI1A]LLUHE i3 6 AL NF-«BAE JE
i B8R AN ML Rz 40 - ) 75 S 4 446 (epithelial-
mesenchymal transition, EMT)JEARL ' . REAHF
FEEERM, M T 40 s EM T ] S 800k 7 it
2§ 122, NRPUAT AR A 42 i eorg T 40
H3 58 AR HEMTIE I S B i2G

NRP 15 %k 5 B INSCLCALY 7 i 2 #H ¢
PR, EFANRP U S 593497 T fEdE— B HL i
WINSCLCILSPITak . Follt, Yue ! pise @
IR, RBRNRPISE R v W G v AR A0 e 22
FEH R M RURE . Han%s 2 BORTSE o, REH
RNATHEH AR VIBNRP I FA )5, [AIRE AT DL
SPL AR 200 A e

WSS A TS, FEAS BN, R4
AT A KN T3 K (epidermal growth factor
receptor, EGFR)JEHZARRASHAT/HT. EGFR
R G AR RSB T 0l B EGFR-TKIFF 344k,
WHAIFIT RO L RS RS
IR —Z3RITMIANSCLCE ¥, EGFR%E
7 F T A R BB B AT A BRI 47 3%
M123.5%, EGFRZEZS M HANSCLCALYT A %L
it Dong® Y IRFSE R, EGFR
TA MRS M INSCLC—ZE AL Y7 PFS 1y 2t 7
WM 2 . Ft, EGFRIEHZEARIRAS BN
JE MR NS CLC ALY 2 I R F1 il J 119 = B 5
S

25 LT, NRP1E£A 5 INSCLCHijE
A7 IR e A AT ARG, NRP1R] RES2 Fm i
HANSCLCARY 7 skt S 1 ) A= Wb i o



520

MTRE, S NRPUFRAS MR NI E — & & 8007 A g S s iR G T

[Z
(1]

[2]

[4]

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

% X #t]
RECK M, HEIGENER D F, MOK T, et al. Management of
non—small cell lung cancer: recent developments [J7.
Lancet, 2013, 382(9893): 709-719.
SCHILLER J H, HARRINGTON D, BELANI C P, et al.
Comparison of four chemotherapy regimens for advanced non—
small cell lung cancer [J].N Engl J Med, 2002, 346(2):
92-98.
SCAGLIOTTI G V, PARIKH P, VON PAWEL J, et al. Phase
Il study comparing cisplatin plus gemcitabine with cisplatin
plus pemetrexed in chemotherapy—naive patients with
advanced—stage non-small cell lung cancer [J].7]Clin
Oncol, 2008, 26(21): 3543-3551.
CHANG A. Chemotherapy, chemoresistance and the changing
treatment landscape for NSCLC [J7. Lung Cancer, 2011,
71(1): 3-10.
HE Z, TESSIER-LAVIGNE M. Neuropilin is a receptor for
the axonal chemorepellent Semaphorin Tl [ J ] . Cell, 1997,
90(4): 739-751.
WILD J R, STATON C A, CHAPPLE K, et al. Neuropilins:
expression and roles in the epithelium [J].Int] Exp Pathol,
2012, 93(2): 81-103.
TR X X B, AR N EE VEGFR2F
NRP-1RIKZ SO [ ] . thHEIEDIR K, 2014,
11(21): 841-846.
TALAGAS M, UGUEN A, GARLANTEZEC R, et al. VEGFR1
and NRP1 endothelial expressions predict distant relapse after
radical prostatectomy in clinically localized prostate cancer
[J] . Anticancer Res, 2013, 33(5): 2065-2075.
BEN Q, ZHENG ], FEI ], et al. High neuropilin 1 expression
was associated with angiogenesis and poor overall survival in
resected pancreatic ductal adenocarcinoma [ J ] . Pancreas,
2014, 43(5): 744-749.
LU J, CHENG Y, ZHANG G, et al. Increased expression
of neuropilin 1 in melanoma progression and its prognostic
significance in patients with melanoma [J]. Mol Med Rep,
2015, 12(2): 2668-2676.
ZHAO J, GU L, LI C, et al. Investigation of a novel biomarker,
neuropilin—1, and its application for poor prognosis in acute
myeloid leukemia patients [ J ] . Tumour Biol, 2014, 35(7):
6919-6924.
YUE B, MA J F, YAO G, et al. Knockdown of neuropilin—1
suppresses invasion, angiogenesis, and increases the
chemosensitivity to doxorubicin in osteosarcoma cells — an in
vitro study [J] . Eur Rev Med Pharmacol Sci, 2014, 18(12):
1735-1741.
ZHU H, CAI H, TANG M, TANG ], et al. Neuropilin-1 is

overexpressed in osteosarcoma and contributes to tumor

[14]

[19]

[20]

[22]

[24]

[25]

progression and poor prognosis [J] . Clin Transl Oncol,
2014, 16(8): 732-738.
EISENHAUER E A, THERASSE P J, BOGAERTS J, et al.
New response evaluation criteria in solid tumours: revised
RECIST guideline (version 1.1) [J] . Eur J Cancer, 2009,
45(2): 228-247.
GOEL H L, MERCURIO A M. VEGF targets the tumour cell
[T ] .Nat Rev Cancer, 2013, 13(12): 871-882.
ZACHARY I. Neuropilins: role in signalling, angiogenesis and
disease [ J ] .Chem Immunol Allergy, 2014, 99: 37-70.
HONG T M, CHEN Y L, WU Y Y, et al. Targeting neuropilin
1 as an antitumor strategy in lung cancer [J]. Clin Cancer
Res, 2007, 13(16): 4759-4768.
BECK B, DRIESSENS G, GOOSSENS S, et al. A vascular
niche and a VEGF-Neuropilin—1 loop regulate the initiation
and stemness of skin tumours [ J ] . Nature, 2011, 478(7369):
399-403.
HAMERLIK P, LATHIA J D, RASMUSSEN R, et al.
Autocrine VEGF-VEGFR2-Neuropilin—1 signaling promotes
glioma stem-like cell viability and tumor growth [ J ] .J Exp
Med, 2012, 209(3): 507-520.
CHU W, SONG X, YANG X, et al. Neuropilin—1 promotes
epithelial-to—mesenchymal transition by stimulating nuclear
factor—kappa B and is associated with poor prognosis in human
oral squamous cell carcinoma [ J ] . PLoS One, 2014, 9(7):
el101931.
0O’CONNOR ML, XIANG D, SHIGDAR S, et al. Cancer stem
cells: A contentious hypothesis now moving forward [J ] .
Cancer Lett, 2014, 344(2): 180-187.
SHANG Y, CAI X, FAN D. Roles of epithelial-mesenchymal
transition in cancer drug resistance [ J ] . Curr Cancer Drug
Targets, 2013, 13(9): 915-929.
HAN Z, JIANG G, ZHANG Y, et al. Effects of RNA
interference—mediated NRP-1 silencing on the proliferation
and apoptosis of breast cancer cells [ J] . Mol Med Rep,
2015, 12(1): 513-519.
MOK T S, WU Y L, THONGPRASERT S, et al. Gefitinib or
carboplatin—paclitaxel in pulmonary adenocarcinoma [J ] .
N Engl J Med, 2009, 361(10): 947-957.
DONG X, ZHAO X, HAO Y, et al. Response to first-line
chemotherapy in patients with non—small cell lung cancer
according to epidermal growth factor receptor and K-RAS
mutation status [ J ] . Clin Lung Cancer, 2013, 14(6): 680—
687.
FANG S, WANG Z. EGFR mutations as a prognostic and
predictive marker in non—small cell lung cancer [ J ] . Drug
Des Devel Ther, 2014, 8: 1595-1611.

(e HIW: 2015-11-05  f&FIHIY: 2016-01-22)



