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Detection value of six serum indicators in non-small cell lung cancer patients
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Abstract: Objective To explore the changes and clinical significance of serum levels of Galectin-3, high mobility
group protein A2 ( HMGA2), neuropilin-1 ( NRP-1), carcino-embryonic antigen ( CEA ), squamous cell carcinoma
antigen (SCC-AG) and cytokeratin-19 fragment (CYFRA 21-1) in patients with non-small cell lung cancer (NSCLC).
Methods A retrospective study was conclucted on 79 patients with NSCLC (NSCLC group), 39 patients with benign
lung diseases ( benign control group) and 50 healthy examinees (healthy control group) treated or examined in Chuzhou
First People’s Hospital from March 2019 to March 2022. The serum levels of Galectin-3, HMGA2, NRP-1, CEA, SCC-
Ag and CYFRA 21-1 were compared among three groups to analyze the associations of Galectin-3, HMGA2 and NRP-1
with clinicopathological characteristics of NSCLC and their predictive value on lymph node metastasis and clinical staging
of NSCLC. Results The serum levels of Galectin-3, HMGA2, NRP-1, CEA, SCC-Ag and CYFRA 21-1 in NSCLC
group were significantly higher than those in benign control group and healthy control group (P<0.05). The serum levels
of Galectin-3, HMGA2, NRP-1, CEA and CYFRA 21-1 were all or partially correlated with tumor diameter,
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differentiation, lymph node metastasis and clinical stage in NSCLC patients ( P<0.05) ,and SCC-Ag level was related to
pathological type (P<0.05). Multivariate logistic regression analysis showed that Galectin-3, HMGA2, NRP-1, CEA

and CYFRA 21-1 were the independent risk factors influencing lymph node metastasis and clinical stage I = IV of
NSCLC(P<0.05). The AUCs of serum Galectin-3, HMGA2, NRP-1, CEA and CYFRA 21-1 in predicting lymph node
metastasis in NSCLC were 0.950, 0.878, 0.745, 0.771 and 0.706, respectively, and the AUCs in predicting clinical
stage -1V were 0.934, 0.865, 0.755, 0.695 and 0.698, respectively. Conclusion In the patients with NSCLC, the
serum levels of Galectin-3, HMGA2, NRP-1, CEA, SCC-Ag and CYFRA 21-1 are significantly increased, and

Galectin-3, HMGA2 and NRP-1 are related to lymph node metastasis and clinical staging. They can be used as new

predictive indicators of lymph node metastasis and clinical staging of NSCLC.

Keywords: Non-small cell lung cancer; Galectin-3; High mobility group protein A2; Neuropilin-1; Carcino-embryonic

antigen; Squamous cell carcinoma antigen; Cytokeratin-19 fragment; Lymph node metastasis; Clinical staging
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Tab. 1 Comparison of general data among the three groups
G ISRl (1) SCAERRRE (1)
g3 e %{iz Eﬂﬁ BMI(kg/m?, ﬂ&‘kﬁlﬁz - ﬂlh@%‘;‘ﬁ%% N
B (, xx) xts) B gE w0 TR RTRKLR
LA & D=
NSCLC £ 79 61/18 59.99+9.98 23.47+2.94 38 16 10 9 30 33 16
R MR 2l 39 17/12 58.26+8.28 23.57+2.71 16 9 7 4 14 18 7
f B X HR 21 50 30/20 58.30+6.52 23.94+2.96 20 12 8 3 17 23 10
X2/F Al 4.366 0.808 0.416 1.004  0.283  0.647 1.065 0.386
P{H 0.113 0.448 0.660 0.605 0.868  0.723 0.587 0.984
F£2 =4I Galectin-3 HMGA2 NRP-1 CEA SCC-Ag CYFRA 21-1 /KA (7+s)
Tab. 2 Comparison of serum Galectin-3, HMGA2, NRP-1, CEA, SCC-Ag and CYFRA 21-1 among the three groups (x+s)
21 51 f5il%r  Galectin-3(ng/mL) HMGA2(ng/mlL) NRP-1(ng/mL) CEA(pg/L) SCC-Ag(ng/mL) CYFRA 21-1(ng/mL)
NSCLC 41 79 30.36+12.60% 1.97+0.78% 3.25+1.08" 6.51+2.23% 2.02+1.08% 12.79+4.64
R X HR 4 39 13.50+5.06" 1.07+0.57° 1.83+0.60 2.01+0.62 0.89+0.37 2.15£0.57
fa B X HE2H 50 9.82+3.06 0.75+0.41 1.72+0.54 1.91+0.54 0.82+0.39 1.98+0.44
F {8 91.307 61.887 63.920 172.014 45.640 233.950
Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
T SRR BRAL H L, * P<0.05; 5 Rk XT BRAL He 4, P P<0.05,
# 3 NSCLC B I7% Galectin-3 HMGA2 NRP-1 CEA SCC-Ag 2 CYFRA 21-1 K FESIGRIFIEME R (kts)
Tab. 3 Relationship between levels of serum Galectin-3, HMGA2, NRP-1, CEA,
SCC-Ag and CYFRA 21-1 and clinical characteristics in patients with NSCLC ~ (&+s)
it R4 E 151 %% Galectin-3(ng/mlL) HMGA2(ng/ml) NRP-1(ng/mL) CEA(pg/L)  SCC-Ag(ng/mL) CYFRA 21-1(ng/mL)
P51
5 61 31.15+11.46 1.97+0.75 3.16£1.10 6.58+2.31 2.07£1.08 12.87+4.83
s 18 27.66%15.97 1.97+0.88 3.53+0.97 6.28+1.98 1.84+1.09 12.54+4.06
AR
<60 % 37 31.93+12.75 2.05+0.74 3.40+1.14 6.70£2.36 2.04x1.12 12.63+4.57
=60 ¥ 42 28.97+12.46 1.89+0.81 3.11£1.02 6.34x2.12 1.99+1.05 12.94+4.78
WA
2 38 32.37+12.81 2.00+0.83 3.19+1.13 7.10+2.54 1.92+1.12 13.13+4.70
& 41 28.49+12.27 1.9420.74 3.30+1.04 5.96+1.76* 2.10+1.04 12.48+4.62
g A
<3 cm 35 19.46+8.83 1.52+0.72 3.01£1.00 5.55+1.39 1.85+0.98 11.32+3.96
=3 cm 44 39.02+7.29" 2.32+0.63" 3.44x1.11 7.27+2.48" 2.15+1.14 13.96+4.85°
S S T
Mg 45 31.10+13.21 1.90+0.84 3.10£1.17 6.71£2.15 1.31£0.41 12.46+4.95
955 34 29.37+11.88 2.06+0.69 3.45£0.91 6.24+2.33 2.95+0.96" 13.24+4.22
S AbRRE
ANIA 31 41.51+6.63 2.34£0.59 3.50+1.04 7.09£2.03 2.16+1.18 14.90+5.00
gk 48 23.15+10.03" 1.73+0.80" 3.08+1.08 6.13£2.29 1.92£1.01 11.43+3.87"
N eSS
7 33 41.10+6.81 2.54+0.54 3.79+0.97 7.84+2.52 2.19£1.26 14.80+4.85
&~ 46 22.65+9.85" 1.56+0.66" 2.86+0.99" 5.56+1.37" 1.89+0.92 11.35+3.94"
I AR 43+ 19
I~ 52 24.31%10.59 1.65+0.68 2.92+0.98 7.72£2.71 2.08+1.23 14.98+4.69
I~ IV 27 42.01£6.52" 2.59+0.54" 3.88+0.98" 5.88+1.64" 1.98+1.00 11.66+4.23"

VE + 5 %I PRAFAE LL 4%, P<0.05,P P<0.01,
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logistic [AIH534r, 22 B MRAE AN T, RAE & TTHF =0,
3% =1, [ A% & : Galectin-3, HMGA2 .NRP-1 CEA /I
CYFRA 21-1 QA # LA 5, 458 WK, Galectin-3
HMGA2 NRP-1.CEA 1 CYFRA 21-1 ¥ &1 NSCLC
IR ZEEER AT fE R R 2 (P<0.05) . W& 4,

2.5 Galectin-3, HMGA2 ,NRP-1 ,CEA #» CYFRA 21-1
*F NSCLC #h & 4 2645 ey Tl 48 AR Z5 5675
JRZSAF 5, LUIMLIE Galectin-3 . HMGA2 NRP-1,CEA Al
CYFRA 21-1 e s 2l ROC 4k, 458 Wow, 1
I# Galectin-3 , HMGA2 NRP-1 ,CEA 1 CYFRA 21-1 7
) NSCLC B2 £5 54 85119 AUC 4351 2k 0.950.,0.878 |
0.745 .0.771 #10.706, VLK 1.3 5,

F 4 50 NSCLC kL4554 A5 1 Z R E logistic [7115 5347

Tab. 4 Multivariate logistic regression analysis of influencing
lymph node metastasis in NSCLC

% B SE  WaldX> P4 OR{H 95%CI
Galectin-3 0.468 0.191 6.004 0.014 1.597 1.098~2.322
HMGA2 0.391 0.179 4771 0.029 1.478 1.041~2.100
NRP-1 0.217 0.104 4354 0.037 1.242 1.013~1.523
CEA 0.357 0.168 4.516 0.034 1.429 1.028~1.986
CYFRA 21-1 0254 0.124 4.196 0.041 1.289 1.011~1.644

2.6 #vh NSCLC & k52184 % B & logistic =12 4
ORI R T (3R 4) Hh P<0.05 INRHAZ AR
logistic [al Y= 73 H7 , 722 5 WRAEL AR T, PRI 742 8 s PR 2 481
I~T#=01~1IH=1; 572 & Galectin-3,
HMGA2 NRP-1.CEA #1 CYFRA 21-1 ¥4 A & £ 7%
&, 45 B B /8, Galectin-3, HMGA2 . NRP-1, CEA Fl
CYFRA 21-1 &5 i NSCLC Il JR 43 91 1 ~ IV 1 )
M7 fER AR (P<0.05) . WL 6,

1.0

R . M2
i AP Galectin—3
0.8 i I -+ HMGA2
T e ~,f - -NRP-1
T -- CEA
0.6 i & =TT — CYFRA 21-1
2 - — 2%
|
# 04 K4
ne
02 f
O 1 1 1 1 |
02 04 06 08 10
1-f R

B 1 Galectin-3 HMGA2 NRP-1,CEA f CYFRA 21-1
Tt NSCLC ik L4556 7% 1) ROC ik
Fig. 1 ROC curves of Galectin-3, HMGA2, NRP-1, CEA and
CYFRA 21-1 on predicting lymph node metastasis in NSCLC

%5 Galectin-3, HMGA2 NRP-1 ,CEA I CYFRA 21-1 7K -5 NSCLC ik EL 45 564 5 0 4 {8
Tab. 5 Predictive value of Galectin-3, HMGA2, NRP-1, CEA and CYFRA 21-1 levels on lymph node metastasis in NSCLC

EiEE T {E fHUgE S P e AUC 95%ClI
Galectin-3 34.85 ng/mL 0.909 0.957 <0.001 0.950 0.901~0.999
HMGA2 1.95 ng/mL 0.909 0.696 <0.001 0.878 0.805~0.951
NRP-1 4.20 ng/mL 0.455 0.935 <0.001 0.745 0.635~0.855
CEA 6.95 pg/L 0.636 0.891 <0.001 0.771 0.654~0.887
CYFRA 21-1 14.45 ng/mL 0.606 0.783 0.002 0.706 0.587~0.825
&R 6 LI NSCLC Il R/ 2 N K logistic [3]1H 7347
Tab. 6' Multl\farlate? Foglstl(, fegressmn analysis of — WL
influencing clinical staging of NSCLC ; - Galectin-3
-~ "'HMGA2

A B SE Waldx* P{i OR{H  95%CI — NRP-1
Galectin-3 0.247 0.091 7.404 0.007 1.280 1.072~1.530 A
HMGA2 0.159 0.064 6.172 0.013 1.172 1.034~1.329 —BHEL
NRP-1 0.162 0.072 5.063 0.024 1.176 1.021~1.354
CEA 0.123 0.058 4.497 0.034 1.131 1.009~1.267
CYFRA 21-1 0.139 0.061 5.118 0.024 1.148 1.019~1.294

2.7 Galectin-3 HMGA2 NRP-1 CEA % CYFRA 21-1
2+ NSCLC s sk B ey Foml 48 LA PR 40301 4 T ~
IV IR 5728 2, DAL YE Galectin-3, HMGA2 , NRP-1
CEA J¢ CYFRA 21-1 J #5548 5 2 il ROC #h £k, 45
HBR, ML Galectin-3 HMGA2 NRP-1,CEA 1 CY-
FRA 21-1 Tl NSCLC Il R 4> T ~ IV 3 5 AUC 43
W140.9340.865,0.755.0.695 F1 0.698, UL 2.
%7,

& 2 Galectin-3 HMGA2 NRP-1 ,CEA } CYFRA 21-1
i NSCLC i R0 # 1) ROC. i £k
Fig. 2 ROC curves of Galectin-3, HMGA2, NRP-1, CEA and
CYFRA 21-1 on predicting the clinical staging of NSCLC
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%7 Galectin-3 HMGA2 NRP-1 CEA Hl CYFRA 21-1 7KF-%F NSCLC Il JR 4339 T ~ IV $41 4 F ) 411
Tab. 7 Predictive value of Galectin-3, HMGA2, NRP-1, CEA and CYFRA 21-1 levels on clinical stage [l-IV NSCLC

fibn TR R [Sigz9ia AUC SE PAH 95%CI
Galectin-3 34.85 ng/mL 0.963 0.885 0.934 0.028 <0.001 0.879~0.989
HMGA2 2.25 ng/mL 0.778 0.827 0.865 0.041 <0.001 0.785~0.946
NRP-1 4.20 ng/mL 0.519 0.923 0.755 0.059 <0.001 0.639~0.870

CEA 7.25 ng/L 0.556 0.846 0.695 0.070 0.005 0.559~0.831
CYFRA 21-1 14.45 ng/mL 0.630 0.750 0.698 0.063 0.004 0.576~0.821
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BHURETh R ERE, S5 MRBERR A G, g
SRR e e RS R A R R AT
AW 5 , Galectin-3 7 NSCLC H 3% IfiL 375 7Kk - B
SR T R XS R A (B X BR 4, AR MR B AR =3
em fRAMEARBE AR S5 555 IR T ~ IV 41 48
FHIKER S, #2278 Galectin-3 5 NSCLC JE 1% i 1%
PERA 3, 5 I M. A BT
Galectin-3 X NSCLC fig # #L il 48 I A 2o HAE b
R VEFITT g5 Galectin-3 fHTI T 16 M 42
TR 200 M 285 B A R A LA IR A A

HMGA2 J& =il B R i 8 i 2 — , Hghfy
f15 3 4~ AT-hook Z5#438, 5 DNA 454 J5 vl ffi J5 &
A M EEFEAE , 22 5 7T Ui i 2 DR 3 sy %8, Bl o 55
Z2 AR S IR T AR AE G oA R TSR R A OG,

AR IER T HMGA2 {335 T ARG %
B9, Bt 20 Ak s, A 2 2 rh AR
FEARBR HY R AR AR, A AT W
Rt HMGA2 £ N 2 22 Ff 2% 4 b 983 F 5% b &2 3
WP, AWFTE ok, HMGA2 fE NSCLC H & i i
TR 5 T AT RE AL (R XS R AL, H 5 e B
7 SRR R S5 7% I IR 2 A O, B AT
25 NSCLC il . & . 43 vl BEMLHI, HMGA2 i
TE VR B R S AE I v AR L R v, T S s A
JiLJE I A DNA B 5, e 3 i Jed 200 Jf 15 5 L e 3R
BRI & 7 1 AR Y . A SO R,
HMGA2 W] 38 i 40 g 98 715 5 38 % U Caspase3/9 .
Bel2 iz 4 T, il ik 2 5 Twist] [1d2 2 4%
SR AT b R — () ST A Ak bR i A5 AR B, 5
FRANMT R R A L TR B KB,
Rk RNA ( Cire _ 0001666 ) TJ 38 i 48 [ 98 #2 5 /
RNA330-5p/HMGA2 i, fi£ i#f NSCLC 20 Jfd 34 5 417 i
HP T 2R B T HMGA2 7 NSCLC ) {2 i
YEM .

REAEAE 5T 1N NRP-1 32 %3 3 3K F bl 48 2F 4 4
%, 25 AR B2, MG V5T R, NRP-1 &
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5 g L AU A B A e B T A RS AR
NRP-1 o] fig it M2 7 5 WA i 3406 , 245 e i R b
TE B, AT A 2 55 g ol A A A AR 2 e 200 e
PEAT R 2 WA 7. SR T 5 M %) 2k 43 A Bioes % Je vh
EAEHY , OAHE SR, NRP-1 723 s | B s
AR v E gk, B I R BRRAE K
BURA X7 ARWF 45 B, NSCLC [ % I 75
NRP-1 7KF-HH 8 3 F RS IR A xd B4, H 5
Jig bk L 4556 8% I IR 23 0148 5C , #2755 NRP-1 K35 7]
25 NSCLC &4k, X[ aE5 NRP-1 &5 g
A A Ko F 4 98450 a1t e 4L Ak A3 &
L, NRP-1 #£ NSCLC £ 35 g dH 2 b R 3h W Wk i T
o2, H 5 B MR e K AR R 25 B [ TNM
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CEA .SCC-Ag Fl CYFRA 21-1 4 %% UL fid 7 i
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