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[(HE] B BEHKVMEME N EAKKEFZIR 2 (vascular endothelial growth factor receptor-2,
VEGFR-2) ., o] ¥ M 1L & W & 40 i 4 K I F 3 4K 1 (soluble vascular endothelial growth factor receptor-1,
sVEGFR-1) il 5 84 K I F 454 % 11 3(insulin-like growth factor binding protein-3, IGFBP-3) /K EAE S J5 & P
%98 (primary laryngeal cancer, PLO I WFR EWI M E L. FiE HE 2019 4 7 2020 4 12 A 7E 0 b 44 1R
AR R I [ iyl b IS ) K A 5 DU B2 e 4 B2 36 97 B9 PLC B 67 1 (5 B Bt U A 77301 3 4F) i SR 41, 5 3ok B[] 3] 4
WA 25 BIVE N AL . i HUR E R 25 I8 M, R I 7 VEGFR-2.sVEGFR-1.1IGFBP-3 /K, 3 43 7 H X F
PLC BEMIGIRE X, &R WEHIMWE VEGFR-2[(10 69741 687)ng/L ].sVEGFR-1[(95.42413.87)ng/L].
IGFBP-3[(19 41541 184) ng/L J/KFH W & TX B4 [(8 619+1 721) ng/L. (78.95+15.13) ng/L. (9 547 &
1036)ng/L], &5 A S it X (1 =5.227,4.943.36.728,P<C0.001) , FE 5 E A 3 4E, 4% B VEGFR-2 1% #% Wi {4
53 H>>8 785 ng/ LKL . n=50) FI<8 785 ng/LUKREL .n=17) Ak Kk VEGFR-2 BE LR E . ZR AR
FRE X =6.735,P=0.009), %M sVEGFR-1 RY#WT{H 53} >84 ng/L(FHHRE . n=47) AI<84 ng/LUEKIA,
n=20), %35 sVEGFR-1 BE EFRE X ZHREFIEZE L (X =3.760, P =0.042) ., % & IGFBP-3 Y # Wi {4
43 h>>14 815 ng/L(E L, n=53) FI<<14 815 ng/LUKFKIE . n=14) , & RILFILFK ik IGFBP-3 i & 1Y 4E 7 % 22
FEGITFE X (X =1.940,P=0.164), it HIEH AR L. PLC & IfiL7E VEGFR-2,sVEGFR-1,IGFBP-3
K- TR L sVEGFR-1 7K F LA K VEGFR-2 { K -1 PLC #8 # Fil J5 A4 fF R 2%
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[Abstract] Objective To investigate the significance of serum vascular endothelial growth
factor receptor-2 (VEGFR-2), soluble vascular endothelial growth factor receptor-1 (sVEGFR-1)

and insulin-like growth factor binding protein-3 (IGFBP-3) levels as biomarkers for primary
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laryngeal cancer (PLC). Methods
Handan Eye Hospital and the Fourth Hospital of Hebei Medical University from July 2019 to

A total of 67 patients with PLC who were hospitalized at

December 2020 (considering a follow-up survival period of 3 years) were selected as the
observation group, and 25 healthy individuals who underwent physical examinations during the
same period were selected as the control group. Fasting blood samples were collected from
patients in the morning, and serum levels of VEGFR-2, sVEGFR-1, and IGFBP-3 were
measured to analyze their clinical significance for PLC patients. Results
VEGFR-2 [ (10 697 £ 1 687) ng/L], sVEGFR-1 [(95.42 4+ 13.87) ng/L ], and IGFBP-3
[(19 415+1 184) ng/L] in the observation group were significantly higher than those in the
control group [ (8 619+1 721) ng/L, (78.95+15.13) ng/L, (9 54741 036) ng/L], and the
differences were statistically significant (¢t =5.227, 4.943, 36.728, P <{0.001). The follow-up
period was 3 years, and according to the cutoff value of VEGFR-2, patients were divided into
those with > 8 785 ng/L Chigh expression, n = 50) and those with << 8 785 ng/L (low
expression, n=17). Patients with low expression of VEGFR-2 had poor survival rates, and the
difference was significant (X* =6.735, P =0.009). According to the cutoff value of sVEGFR-1,
patients were divided into those with =>84 ng/L. Chigh expression, n =47) and those with <C

The levels of serum

84 ng/L (low expression, n = 20). The survival rate of patients with high expression of
sVEGFR-1 was poor, and the difference was significant (X* =3.760, P =0.042). According to the
cutoff value of IGFBP-3, patients with IGFBP-3 were divided into those with >14 815 ng/L
(high expression, n=>53) and those with <{14 815 ng/L (low expression, n=14). There was no
significant difference in survival rate between patients with high and low IGFBP-3 expression
(X*=1.940, P=0.164). Conclusion
significantly increased levels of serum VEGFR-2, sVEGFR-1, and IGFBP-3. PLC patients with
high levels of serum sVEGFR-1 and low levels of VEGFR-2 have a poorer prognosis and survival

Compared with the normal population, PLC patients have

rate.
[Key words ]
like growth factor binding protein 3

laryngeal neoplasms; vascular endothelial growth factor receptor-2; insulin-

JR K ME IR (primary laryngeal cancer, PLC) J&
I T % 49 o i DL FR) 988 I =2 — G v L e 5 SR 4
Mg i 2 W, R Z R T B UIROS T — s R
SV 0 FETEAE R R EL I 4 0K 240 B g AR Y A
R AR B 22 o B A M DB AR T [ 366 5 il Bl 1k
T AER SRR W BE , X AR 2 A W R 2 L 3
AT5 A AH 24 80 114 Wk S 94 DR 40 i g8 AR o PR MR & ke
FERAET T, DR UL, T R R] R RN E W A 2 b
BV T RIS B 6 7 FBE 5. IR i A A e
e A S AR Y — > G AR 2 R 2 KT
e P e R G S el e e R R A B R i 1Y
I A LR A S 0 0 AR BA AR et )
WA 7 s ok g Nk E K B F (vascular
endothelial growth factor, VEGF) 4t & ), VEGF
FEAE 3 RS [a] 11 i 22 R G 32 1K JFG b il v ol 4 Y
Je KA F 2 K 2 (vascular endothelial growth
factor receptor-2, VEGFR-2) % # F B A, VEGF

Wk VEGFR-2 3 i P 5z 48 J 04 43 A6 F0 A7 35 DL R it
EAE M. Oy — . AR AR R X
VEGFR-1 A7 1R 2% 0 15 1, 3% 32 76 9 1 U0 4 i R
AT MY, AR EW, VEGFR-1 1E N —Fh i
T Uk, AT LABEL T3 ) VEGF, A G, & T A 2 1
B A B B R O B R — R R Y
VEGFR-1 WA, B O w5 18 P B2 40 i 2R K A
T % & 1 (soluble vascular endothelial growth
factor receptor-1,sVEGFR-1), JRE A KKE T
2zt & 5 M 3 (insulin-like growth factor binding
protein-3,IGFBP-3) , & Ifil 1§ 1 Jik & F A K A F
(insulin-like growth factor, IGF) [ ZE L5 EH,
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1.1 — R EL 2019 45 7 H—2020 4 12 A
T A A TS SR R A 2 e A YT I 5 Bk K 2 265 D [ g A3
) PLC 83 67 il . BT A BEHFFE LU R IE, 9
AFRHE: OB R F A s @290 FLLL 2132 Wit 12 0 Wi
fife LR 40 5 D I PR B8 52 4 5 D AR i R 48 3 AR AT ik
I AbdT s TR YR AT FBOT s O A DA K
JEXT A G F L O S E TSR R, HE
Brpnife . O & I A B MR EE O/ IFA %
RED)Re B 1) B OB I MBI 1 B s @B I
PN A3 WA 1) JR 3 O™ B 4 T MR T e SR I AR .
A A PLC B H& WER 4L, B4 60 i, otk
7O AR A1~76 B (65.724. D) 8, I
Ivi) B 30 94 i B P K 5 25 B A S X B 4L S 3
22 B 2otk 3 ), AE IS 42~75 %, 1 (66.94+3.8)
%, 2 HAEH (X2 =0.027, P=0.870)  4E % (1=
1.273,P=0.206) Z 7 L4 1T+ E L (P>0.05),
HA A ok,

AHIE I 26 B2 B BE A AR B 22 DR S b il
1.2 PRI WEBEMEKRER. AKSE 2
KU JR R SR 25 W A1 R e k. 5 o L Cfe BRE ARG 35 R 45
AR R Y H W R 25 AR . ## E 15 min, D
3000 r/min B EF, B0 10 min, 5t H 15 min, B
VR CE T — 80 CUKARRAF R AN . SR FH i EBC
B E I 5 13 VEGFR-2 F1 sVEGFR-1 7K F (i
F G LEAR A P R L Tt L 45 T ik e R
UL AT, R AR 2 RO G BT kR I i v
IGFBP-3 /K-,
1.3 By RGN BE R ITRE T 2 r bl Ui
PR, RIGSE 1~2 44 3 MHBEDT 1IR3 3 4F
TR AEREYS 1R, BV R 6 S, BV #E
BFEIA 2023 4F 12 A, BETHEHEMNE LN,
S B[] Sy i B9 A6z = T AR BF ), 26 T I ] Ry AR AR
PR =X N S 1 O e 2 i TR e i
WIlE e L CT JF 4o BEIE 52 R JR &2 & . A Bis
AE.
1.4 itk N SPSS 20.0 Geit#44F #r
BE . THBUR R AR T X KSR R Fisher 5 i K
B, AT PORBCR Y ¢ K050 R0 R 3 Oy 22 4
re R H Z ik # T 14 1F (receiver operating
characteristic, ROC) Wi 4 2> #7 1l ¥ VEGFR-2.
sVEGFR-1.IGFBP-3 /K Fi2 Wi PLC ) 58k B Fi 4
S B, R Kaplan-Meier 5 77 K6 56 5 Al 1 B i) 18]
AR Y AR A5 R Log-rank 46 56 K b A8 RE A 4 A=

Fofi, P<<0.05 NZESAESZIT¥EX,
2 & £z

2.1 WLESLH AR BRAL VG 2E HE AR LB WA AL I
% VEGFR-2,sVEGFR-1,IGFBP-3 /K ] & & T
xR L 22 5 A it 2 B L (P<C0.001) L3R 1.,
F1 URAMMRAMBFTRHERILR
Table 1 Comparison of serological indicators between the

observation group and the control group

(x +5,ng/L)
¥ VEGFR-2 i3 sVEGFR-1 ¥ IGFBP-3
4 1%

K- KF KF-

Pk il 67 10 697+1 687 95.42+13.87 19 415+1 184

X IR 25 8619+1721  78.95+15.13 9 54741 036
(i 5.227 4.943 36.728
Pl <0.001 <0.001 <0.001

22 AFIGKRSE PLC BE MG FI/m L R
P 35 E O GE Bk &5 & B & (The American Joint
Committee on Cancer, AJCC) 43 ], A< #F 8 49 A HY
PLC B & ", 1 # 18 fl (26.9%), Il # 8 #i
(11.9%) , 3 16 61 (23.9%) , V1] 25 #1](37.3%);
B b ¥R H 4 W (5.97%) . HJmERE Kk PLC &
H MG sVEGFR-1 KV & T Jm f &2 & 3, 25 5+
B E L (P<<0.05), KA AT G IR 2 5UR &
3% VEGFR-2 K ,sVEGFR-1 7K IGFBP-3 /K
T 22 G IR R X (P>0.05), WL 2,

2.3 I VEGFR-2 /K- sVEGFR-1 7K - | IGFBP-3
KFEXF PLC - A2 Wi s ROC 43 B 57 s i
i VEGFR-2 7K 89 il 26~ 1fi X Carea under the
ROC,AUC) H 0.752(95%CI :0.637~0.875) , ff J&&
R 76.1% ;107 sVEGFR-1 K FAY AUC K 0.721
(95% CI:0.557 ~0.864) , fH K 72.9% ; 1L 7E
IGFBP-3 /K F 9 AUC A 0.922(95% CI:0.861 ~
0.984) , HUREEH 81.9% . W& 3,14 1,

2.4 BEVIAEAEFRM N VIR 3 4R, Hi R
VEGFR-2 {J# Wi {5 4 >8 785 ng/L(F &Kk . n=
50) M1 <<8 785 ng/L (K EiE, n=17), Ik £ &
VEGFR-2 /) PLC B & AR 2, ERARIT ¥ E
X (X = 6.735, P=0.009), VL& 2, ##& M
sVEGFR-1 BB Wi {73 8 > 84 ng/L(m &KL, n=
A7) Fl << 84 ng/L (flk £ ik, n = 20), & K ik
sVEGFR-1 [ PLC B & A fF R 5 0%, 2 R A G
B X (X =3.760, P=0.042), W& 3, & &
IGFBP-3 M # Wi fH 4> 0 >14 815 ng/L(F %Kik .n=
53) <14 815 ng/LUKFKE , n=14),2 H PLC &
FEMAEFREREZERS TR ITFE X (X =1.910, P=
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0.164), VLA 4,
x2 AEAIKKSH PLC BFMFFIEIRILE
Table 2 Comparison of serological indicators in PLC patients with different clinical parameters
(z £s,ng/L)

I IR 2 4 Bil%L M VEGFR-2 /K ¥ i sVEGFR-1 /K ¥ 3% IGFBP-3 /K F
P
L2 RS 60 10 05241 527 92.19+13.33 19 475+1 159
P 7 10 76141 316 96.57+14.56 18 90041 134
¢t/F {4 1.177 0.817 1.245
P {H 0.244 0.417 0.218
AR
<65 % 37 10 90041 718 96.7813.51 19 86441 120
=65 % 30 10 15441 563 92.79+15.24 19 39841 268
t/F {8 1.839 1.135 1.596
P fH 0.070 0.260 0.115
T 7
BW(TI~T2 ¥ 25 10 494+1 293 93.97+16.18 19 24141 206
Wi (T3~T4 #) 42 10 84341 469 96.7813.42 19 77641 283
t/F & 0.982 0.767 1.687
P14 0.329 0.446 0.096
N BBt
NO 45 10 51241 262 96.6113.59 19 15341 231
N+ 22 10 8031 346 94.23414.94 19 62841 278
¢t/F {4 0.867 0.652 1.465
P {H 0.389 0.517 0.148
M
Mo 63 11 39241 588 94.12+14.83 19 86041 286
M-+ 4 10 34541 269 97.27+14.35 19 28541 207
t/F 1A 1.289 1.618 0.869
P {H 0.202 0.110 0.388
i35 43 41
RHICT ~ 18D 26 11 121+1 570 98.69+13.24 19 37541 300
i 359 CI ~ IV 38 42 10 39141 423 93.684+13.51 19 73241 275
t/F 4 1.966 1.491 1.108
P 0.054 0.141 0.272
VL
i 8 11 19541 493 94.28+13.99 19 86441 300
th 38 10 23141 415 96.5615.01 19 34841 112
= 21 10 86441 326 93.14+12.85 19 84841 260
t/F {4 2.374 0.409 1.499
P {H 0.101 0.666 0.231
Jie 988 5 3L
| 44 10 98241 578 96.68+14.11 19 27541 298
BT 23 10 24941 741 92.21414.24 19 82741 149
t/F & 1.742 1.227 1.717
P14 0.086 0.224 0.091
JR BB A K AF L
H 14 10 11241 376 101.67411.54 19 85941 215
W 53 10 80621 270 92.21+13.01 19 20241 337
t/F 1§ 1.788 2.473 1.665
P{H 0.079 0.016 0.101
BT r
FAR 28 10 825+1 591 96.95+14.77 19 85541 337
EFA 22 10 86241 419 93.53+13.19 19 22541 137
BAIRIT 17 10 29441 396 95.66+14.48 19 76641 150
t/F & 0.953 0.337 2.002

Py 0.391 0.715 0.143
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Table 3 Diagnostic efficacy of serum VEGFR-2, sVEGFR-1, and IGFBP-3 levels for PLC staging
A AUC 95%CI T (ng/L) TR ) RS D Py
VEGFR2 0.752 0.637~0.875 8 785 76.1 71.1 <0.001
sVEGFR-1 0.721 0.557~0.864 84 72.9 66.3 <0.001
IGFBP-3 0.922 0.861~0.984 14 815 81.9 80.9 <20.001
1.0
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Figure 1 ROC curve . . . .
Figure 4  Comparison of survival status during follow-up
LOpmm— between patients with high and low IGFBP-3 expression
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Figure 2 Comparison of survival status during follow-up

between patients with high and low VEGFR-2 expression
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Figure 3  Comparison of survival status during follow-up

between patients with high and low sVEGFR-1 expression
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A e PLC R A9 4E FE  E B o it 8 3 F 507 100300 E 95
A LA T R SE 3R AR i R
EJE A AR PE AL, 26 G IR b K58 0 %% 55 1 48 26 AR
FHOC I A 9 B 7o DA Sse /NI A 43 T30 R0 3 A9 7 3R
RAVEFE B .

TE AR B0 1085 A B R A5 T o M A L
VEGF fE o 5 A & 2 &, % o, VEGF 78
Sk SR AE 1 & AL PR A s A R
VEGF 7k S i h R EE B £ . fE— it
FH % 9 40 2046 2% J5 36 4 B PLC 41 8L oF 58
Sullu Z 8 58 7%, VEGF 5 g 5 42, i 9% 4
I T 235 5 % S5 I PR 24 b 8 AR A A7 7 T A G
WAV FRRGE , VEGE 5 4% fuf Il PR 34 4E 22 1] 9
A M ER T 45 B UE 3L, Kulapaditharom 2§H%
W5 238 o S 20050 988 AF B E 9 12K VEGFE I 3¢
sVEGFR-1 /K- 1t 2 & T IE % X B4, El Zarif
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S S A LR g U 00 e R AR 3 P L vE VEGF
KF2ZEREGITF R, ARG REZ MM, 7E
—F PLC MBS P, WA &8 VEGF KF 5
W S5 78 Z R A AR SE 20 SR T, Wang 481
8, VEGF 5ilk EL 85 ¥ 8 Z M A7 78 I 35 OCHE . 45
AW AR, £ H NN VEGF 78 PLC H iy 4E
A ik — 25058 . B E 0 F — 20 b 1 i HO0 7
5> FHLH] . B AT 90 %6 1Y Sk 200 5 R 41 i g = &
ik VEGF J H % {k sVEGFRI1-3" %), 3§ &
VEGF M4 2 vl 5 VEGFR-1 i i fic 14 4l 1% 5k
LY, Misawa S50 78 Sk 3505 5 A1 A ) 2% 0
AL 2 AR Ak I BIF 5% HpOUE S iR 40 i h VEGFR1-3
mRNA KB B & FIER AL, @bk VEGFR-2
AT AT S 200908 s 240 L 1) £ 28 RN AL BB T L TR I L 3K e
Gy FALH AT BE FE 5% B bl 25 G BEAE FHTY . Brands
SRR R, VEGFR1-3 3 P 28 748 83 19 B AR 7
REAL, AW, AR E &k PLC &
sVEGFR-1 7K *F 2 % A 4 it % & X, M F
sVEGFR-1 7KV 5 T #UBHE 19 PLC &% PR 8 2% .
BEAh I sVEGFR-1 KF & T 8 Wi 5 1) PLC &
HOBR AR B, LW A& F W K M.
Pentheroudakis ZEF #F 5% 78, sVEGFR-1 mRNA
KO85 ey YRR R AR A R BUAIR  TE R A AR R R
SR, I 75 B2 00 22 () W 92 5K i B VEGFR-2 78 PLC
AT R OIEH

IGFBP-3 X i i 48 A= i B A IGF A R i 1
() 22 B VE T M VEGE A5 F 90 i1 Sk 200 356 98 5E 19
A A B s 5 — T, B L B T i A A R — Ak
R, IGFBP-3 A BETE K 2625 A () il Jeg v 3 3K [
K, 1 IGF $§i2& t T e 5 M h iy IGF 454
PLREAR IGF s dE) . SR, 3X Fh 25 & ml RE 2 3 m
IGF 12 3 ], 3X W) BB 2 5 800 0 J8 % 1 B o 45
U 5y — T S g R ITE TG R IGE
IGFBP-3 K33 . ARAF50 45 5% R g 4
BH A IGFBP-3 /K VB &8 & x5t fdl . SR, 7EA
] TNM S R 53 30 & & M 5 0 R ik 351 X 38 5 1
TR TGI8 X, Zhi 5 & B PLC AR
R AL 40P IGFBP-3 mRNA /K% 0E #4141
TEE A X Fh 22 B BEXT IGF A M ER . 1
R 2 98 98 41 20 IGFBP-3 mRNA K T,
IGFBP-3 A] 3 il £ A 3 B Ak 12 285 5% R0,
I . IGFBP-3 {6 /I & vl fig A B T PLC fi2W.

Zi b iR, 5 IEH ANBEAH b, PLC &3 I
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i sVEGFR-1 @K F- LA LK VEGFR-2 KK -1y
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