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= L2580 RS ERRKRE, BFM2H K28 B, KL THRIGHERTNILS . B,
TR T AR Wy b R ) T R R 2 W B E S AR R R AR T R R I I A R A
H 2 CANGPTL2 ) 59 BURFIE (1 0C R B HL A 1 e 12 W b i A0 1
Friks HeAr 125 )RR R 66 Il BE IR G & 11055 ANGPTL2 K5 FHSE T4 05 ¥k 40 Hr Je g 8 s
M ANGPTL2 /K P& S5 PRAG 28 . CA19-9 K P16 R VL R IR G B %5 %0 ROC i<k
AT ANGPTL2 . ILHE CA19-9 DL 197 25 I A K6 00 %o Jt i 88 4 12 W i
LR R RS MG T4 ANGPTL2 /KB Wi T AT (6.52 ng/mL vs. 3.78 ng/mL, P<0.05) ;
o 968 FE A I ANGPTL2 ZKF 5 Bl 59 K/ . 8125009, RE S5 R TNM 0 13 U045 56 (3
P<0.05) , WSV, FRE . AR I K (¥ P>0.05) 5 I ANGPTL2 KF'5 CA19-9 /K510
IEAHDE (r=0.772, P<0.001 ); HLHZ 37 A2 K 40 B s, #EPRAS ( P=0.016 ) FT ANGPTL2 ( P=0.014)
S5 R R A ST FE R P 25 IS ANGPTL2 . CA19-9 Je 9 3 156 A6 I T i AR 2 12 T ) AUC 2351
0.939, 0.953. 0.966, Fi5EREE 5 HMEHME 58 92.4% 5 95.7% . 84.8% 5 91.9% . 98.5% 5 96.4%.
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Background and Aims: The onset of pancreatic cancer is insidious and most of the patients were diagnosed at an
advanced stage, thus losing the chance of radical treatment. Therefore, finding a new biomarker for the diagnosis
of pancreatic cancer is of great significance. This study was conducted to investigate the association of the serum

angiopoietin-like protein 2 (ANGPTL2) in pancreatic cancer patients with the clinicopathologic characteristics

Methods: Serum ANGPTL2 levels between 125 pancreatic cancer patients and 66 healthy subjects were
compared. The relations of serum ANGPTL?2 level with the clinicopathologic variables and CA19-9 level as well
as the risk factors for pancreatic cancer were analyzed by statistical methods. ROC curve was used to analyze the
diagnostic abilities of serum ANGPTL2, serum CA19-9 and their combined detection for pancreatic cancer.

Results: The average serum level of ANGPTL?2 in pancreatic cancer patients was significantly higher than that
in healthy individuals (6.52 ng/mL vs. 3.78 ng/mL, P<0.05). The serum ANGPTL2 level in pancreatic cancer
patients was significantly related to tumor size, histological grade, lymph node metastasis and TNM stage (all
P<0.05), and irrelevant to sex, age and distant metastasis (all P>0.05). There was a significant positive correlation
between serum ANGPTL2 level and CA19-9 level (r=0.772, P<0.001). Univariate and multivariate analysis
showed that diabetes mellitus (P=0.016) and ANGPTL2 (P=0.014) were independent risk factors for pancreatic
cancer. The AUC values of serum ANGPTL2, CA19-9 and their combined detection for diagnosis of pancreatic
cancer were 0.939, 0.953 and 0.966, with the specificity/positive predictive value of 92.4%/95.7%, 84.8%/91.9%,

Conclusion: Serum ANGPTL?2 level is elevated in pancreatic cancer patients. The ANGPTL2 level is closely
related to the clinicopathologic features. The combined detection of ANGPTL2 and CA19-9 has certain value in
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Abstract
and its application value in diagnosis of pancreatic cancer.
and 98.5%/96.4%.
diagnosis of pancreatic cancer.
Key words Pancreatic Neoplasms; Angiopoietin-like Proteins; Serologic Tests; Biomarkers; Tumor
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R, R 245 7500058 Tz g ek
o, AR E R ESERAEEREALE10% . HAT
AT SR ke = ik Bt g G I 11 AR O vk RN AR IR 9T
B, I HLRHB 43 198 i 958 55 5 16 62 i 0 A Tk )
B i J5 S0 AR B R B A, S ECH e R A
KA LIE PR 1 38 3 R T S B 48 2 1) IR A o
Mg AR IE Y — I3 PR 19-9 ( carbohydrate
antigen 19-9, CA19-9) , JI T M s i 0 A F0
Wiz W, MCA19-9 X FRN E il A LR, 7E
JEE R O BRAS YL A RO i A
g 2 T o AN, CA19-97K -1y F+
R AE R R R . D, R O TE 1
BRI AR Y, JF IR 5 b AR LR AE 19 C R
XF T I B e Y 12 W R TS R e B R X
MEAWEHEEH2 (angiopoietin-like protein
2, ANGPTL2) HKimZE " HE 19994 1 i ik &
Vi, BT EE NSTkDa W EREE .
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ANGPTL2EAG I Z WY =I6E, 78R AE".
Jif g VSO0 OB R R B 3R K BT R A S AR i R
ST e ) ARG i A R R LT R S R Y
AR R, FHILEEHEMANGCGPTL2H oA IR 5
2 W bR G 0 o AR BIF S AR T g R R A I T
ANGPTL2/K -, 0T H R T 5 M i 12 W6 ) 55 FH
{ELFN 5 6 R B AR AE 1 56 2R, LA Ry B B s 1) i
K2 Wi K PFAh it 5%
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7V BE R OK A B X R B B B 12 Sk TR R Y
12501 & B iERA . H, 5696, 256,
Al T R ES55.2% . 44.8% , B4 [
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BFAR, RETZE 0 8AR J5 205 3812 Wik 52k 19 B
M Q) RETARSFATHIRIT . ¥R
ST . B AT BIG T BUR IR T s (3) HA SRR Y I
PRANBE VA5 B o HEBRBRAE . (1) & I H Al A7 %
PERRRE B () A BRI e s 3) I
PR GE RN S8 8 & o Dok ) 10 4t B AR A & 6 6 191 1R
MAERE X R AL, HdHE3ed, &304 F#N
(62.91+8.77) %, AMRAEERESRIZE R
SHE, A AN B FZ NG ES.
1.2 KA 5L

I35 AN GPTL2 A A I 4t A v [l i I USCN AR
Rk E B A BRA R AE = I ELISA IR &, XA
FEE ThermoZs F A 7= By Multiskan B bR
1.3 YRR

e SN -l S B S N 77 N T o 2
EN 5 BN R NV NN S vb NS 2 AN E B v
AR . BRSO MR Ay WA L Mg 4y
WK 2018 L EMEAEB G E R 2 (American
Joint Committee on Cancer, AJCC ) #fiH A% IR
T RGE AT DRI A AdLE S5 =
FEhm s RV AR B 9 4 R H ANGPTL2 /K - 1 F- 1
1B Ay 5048 B B 8 A8 4> AN GPTL2 5 K35 41
ANGPTL2MK R A4 .
1.4 XWHERTR

FHELISA I 5 M ANGPTL2 M B . M4 ik

G EORAE Z RN AR AT I R, R K
K450 nm. FrAEEARE B2 EFLETAM, IR
Pabr e i e 5 ik B, 25 RO YA .
1.5 GitF4abE

i FHSPSS 18.0 . Graph Prism 5.0%k 4 %f %k
W e AT Gt 2 B o O A A R R REORE LY
BoxbrifE2s (xxs) £, MR KR
R s T AR R x R B s A G T Al
Spearmanfy %5 ; AR AL R R LR R M Z
K1 2 Wi B B A 2 Wi B R RO C
i, HHZ& T (area under curve,
AUC) >0.70042 /R WM EH = ; P<0.058 2% 7
A E L.

2 # =R

2.1 —fRIER KL EIEHR

B R g 4 A felt R Xk R A B — B O K SR G
FIEBR LR, WA MRS 22 R B SR R X
(¥IP>0.05) ; MR 9 4 B 1K 5 35 4K ( body
mass index, BMI ) FlEJH [ B K S 248 F {8 R
XA, ZRASIFE X (¥P<0.05) ; R
FAHCRMEN . ANGPTL2, CA19-9, Hl=Ms
KOS E TRBEN A, ZRAF% IR (8
P<0.05) (1) .

F1 —RBEARLWEIER

Table 1 General condition and laboratory indexes

i H [ (n=125) e BEXTHRZE (n=66) t/x’ P
iy (%, x+5) 62.06 + 8.27 62.91 + 8.78 -0.657 0.512
A [n (%) ] 0.007 0.931
5 69 (55.20) 36 (54.55)
U 56 (44.80) 30 (45.45)
BMI (kg/m®, x+s) 23.86 +2.03 25.16 +2.00 —4.248 <0.001
CRHEHA (mg/dL, x=s) 1.73 + 0.66 0.24 +0.12 24.307 <0.001
ANGPTL2 (ng/mL, x=*s) 6.52+1.49 3.78 +0.61 17.961 <0.001
CA19-9 (U/mL, x+s) 123.16 + 84.84 19.23 +18.12 13.141 <0.001
SEEEE (mg/dL, x+s) 173.10 +23.14 186.00 + 22.34 -3.706 <0.001
HIM=MF (mg/dL, x+s) 121.09 + 27.50 97.59 + 25.55 5.752 <0.001

2.2 ImiE ANGPTL2 7K F 5 i iR 7 & & Il Ik ik 1
L ETNA PSR
B M 9 R VS ANGPTL2 1Y &5 3635 5 g 1y
KN LG KBS 5 R RN TN M43 3 %% )
Ak (¥P<0.05) , WS5EHN. Fily . mEL4FE®

© WA )T i [ & F I F 2P H

Tk (¥HP>0.05) (£2) .,

2.3 Ii& ANGPTL2 7k 5 CA19-9 7k FHIHE X< 1%
Pearsonfl e g R B s, fLEANGPTL2

KFEHCA19-97KF 2B B IEM K (r=0.772,

P<0.001) (K1) .
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&2 IMiF ANGPTL2 7k 5RRRRE B35 I R AR B A AE AT X
BZn(%)]
Table2 Relations of ANGPTL2 level with the clinicopathologic

factors of Pancreatic Cancer patients [n (%)]

o , ANGPTI2 )
WRRESH n —w=n mEs X D
51

5 69 16 (23.19) 53 (7681)

T 56 15(2679) 41 (7321) 02140643
Y (%)

= 60 72 54 (7500) 18 (25.00)

< 60 53 40 (7547) 13 (24.53) 0004 0952
JitggE K/ (em )

<2 23 3(13.04) 20 (86.96)

> 24 85 75(8824) 10 (11.76) 53.038 <0.001
>4 17 16 (9412)  1(588)
AL

otk 49 42 (8571) 7 (14.29)

it 55 45(81.82) 10 (18.18)  23.934 <0.001
[=Fixte 21 7(3333) 14 (66.67)
WREZEHF

H 62 59(9516) 3 (484)

X 63 35 (55.56) 28 (4444) 20283 <0001
AR

el 14 14 (100.00) 0 (0.00)

oG 111 80 (72.07) 31 (2793) 3810051
TNM 4345

114 23 3 (13.04) 20 (86.96)

11 14 50 42 (8400) 8 (1600) 59.821 <0.001
1~V 52 49 (9423) 3 (5.77)

(£3) . ZARARERDIER, PEIRK (P=0.016)
FIANGPTL2 ( P=0.014 ) J& 5| [ MR i i) b ST fa j6:
HE (£4) .

®3 BRBREEREZRBTESSN

Table 3 Univariate analysis of risk factors for pancreatic cancer

ANGPTL2 ( ng/mL)

— [ 8] w ~ W N ~J o0
LK

r=0.772, P<0.001

(=)

0 100 200 300 400 500
CA19-9 (U/mL)

E 1 & ANGPTL2 5 CA19-9 XSS
Figure 1 Correlation analysis of serum ANGPTL2 and CA19-9

24 BRECKEZENERZMSERSN
HRRH R, MKW (P=0.002) |

& (P=0.041) . il =% (P=0.009) FI

ANGPTL2 (P=0.002 ) 5| & I 00 fa b I &

© WA )T i [ & F I F 2P H

(5B [ P OR (95% CI )
A -0.159 0.386 0.821 (0.537~1.254)
el -0.348 0.561 0.688 (0.219~2.238)
W PRI 2.231 0.002  15.044 (3.301~71.896)
F=lIDAD 1.368 0.041 3.879 (1.117~13.645)
W2 A1 -0.131 0.872 0.879 (0.191~4.221)
BMI 0.026 0.053 1.031 (1.008~1.052)
CRMEH -0304 0.879 0.748 (0.026~10.765 )
e [ -0.012 0.269 0.989 (0.967~1.008 )
i =g 0.038 0.009 1.032 ( 1.019~1.063 )
ANGPTL2 2.185 0.002 9.033 (2.307~36.141)

x4 BEREEREEZSTESN
Table 4 Multivariate analysis of risk factors for pancreatic
cancer
BEES B P
LLURE] 2.465 0.016
ANGPTL2 2.236 0.014

OR (95% CI )
16.273 (3.489~72.328 )
9.527 (2.361~36.832)

2.5 Imi&E ANGPTL2, CA19-9 R A E B &%l

Xt Bk BRI RO 2 BT I (B

ROCHIZ #7135 CA19-9 FH T J iR i
ZWHAUCH0.953 (95% CI=0.927~0.979 ) ,
MEANGPTL2H FHRIREZH HWAUCH
0.939 (95% CI=0.905~0.973) (KE2A) ;
ANGPTL2ECA CA19-9/ TR Z M AUC
50.966 (95% CI=0.944~0.987) (K2B) .
CA19-9 Bl FH T R iR 9 12 W7 BRI (6 25.035
i, WU N 91.2%, FESRE N84.8%, FHE
TE H91.9% , [ BMAE K83.6%, Youden
FEHCNH0.760, ANGPTL2 B ] T B IR i 12 W
UG A6 4.5550F, 2 Wi U N 88.8%, FF
SEEN92.4% , BHYEWMAE R95.7% , M i
fEH81.3%, Youdenfi % H0.812, ANGPTL2+
CA19-9HK & 12 Wb JB A 98 Ul P R 6.344 1), 2
Wr R R186.4% , R 5B H98.5% , BH M I {E
$}96.4% , ML }80.2%, Youdends £ K
0.849 (£5) .
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/‘eg 0.6~ ;; 0.6
fiid X
# 0.4- # 0.4
B B
0.2- — ANGPTIL2 024
—CA19-9 —— ANGPTL2 B4 CA19-9
— B 23
0.0 T T T T 1 0.0 T T T T 1
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1- FEREE (%) A 1- R (%) B
E 2 ROC fi% A: I3 ANGPTL2 5 CA19-9 I FEMEZ AT ROC #th£k; B: Iiil ANGPTL2 B4 CA19-9 Fi Tk

2y ROC ik

Figure 2 ROC curves

A: ROC curves of serum ANGPTL2 and CA19-9 for pancreatic cancer diagnosis; B: ROC curve of combined

detection of ANGPTL2 and CA19-9 for pancreatic cancer diagnosis

&5 IMiF ANGPTL2, CA19-9 XERAREHISHTNE
Table 5 Diagnostic value of serum ANGPTL2 and CA19-9 in pancreatic cancer

Gty AUC (e 95% CI  PHPERUE (%)  BIMESUE (%)  BUSE (%) 55 (%)
ANGPTL2 0.939 4.555 0.905~0.973 95.7 81.3 88.8 92.4
CA19 9 0.953 25.035 0.927~0.979 91.9 83.6 91.2 84.8

&2 0.966 6.344 0.944~0.987 96.4 80.2 86.4 98.5

3 it i M, gL AT NG 4£9q34. ANGPTL2
8 S NI 7/ el 1B 3 A e | S S R A
i 98 e — b g A R, (A TR R BTN ANGPTL2 3 A1 4%+ 1R 5 51 AH L BE /& 3k

TS R AR AE A S A ﬁ'f?f%lﬁm M2 .
H X T 5 MR 98 1912 W T AR T B S | T 2 )
o BRI G, X LAY T T OB ASE HE B 0 A o I T
FEWIRRE Y CA19-9 BRI I B Jr (8, {2 A
FAER R EA R MBUSRE ARG, Wik,
FRHT B0 RGBT IR R R 64932 W 0 17 A A
HEEE L.

AR R R, R B R R A R RS R R
200 e M 9 R B 5 b A i o o TR T Rk B R
K. AWTFEMRIE, IR R R EE ARG
(angiopoietin-like proteins, ANGPTL) 1Z& 5
20 e AL RS A b . BT K ANGPTL
AT, BANGPTLIZ 7. ANGPTLEEH A
N 1 2 il -2 BE L5 F % ( coiled-coil domain,
CCD ) F1Cui i £F 4 238 A A 25 4 38 (fibrinogen-
like domain, FLD) , B S5mE L MEZHLE —F
0[] PR FIAR AL B S M s . {H 2, ANGPTLZ %
JI 5% B BE 5 LA A B R 32 TR TR VT Ti e 1 5
Tie2 25 A" R M ANGPTL27E N A i H
A v R K DX IR P A i 2R A Y N - B R AR

© MR IT F EHFFNHFEIH

89%, iil‘ﬂ?%imﬁANGPTLzﬁEEHJE%E%E’J
Uifg. #F—B kM, HA %N &
()L 43 B M AN B AN GPTL2 A fig %t 48 20 o i 7k
Mo —HwsE4iish, ANGPTL2EES 5 3] —
S T B AR R B R, R R OCHEEA
e % S A A ORI TN R AR R RS . B A
W REARHEFHER . 2R AE RN %,
e BT ANGPTL2 B AF 58 8 T 28 K 567 2 121
TR PR g 22723 0 Se iR sl ioge g P46 . am4e ok,
Bi & AMITXFANGPTL2HEZE (A WIIR A, KB

ANGPTL2IA 5 B9 . (I . B . e . F4n

FELIRR LR T A R R A R R K
KT ANGPTL2AE JF B i 988 kA2 R Ry HLE, A1
O RS A e SR AT T — RBIEE . W
FERY, VUERANGPTL2MY 35 0] LU #% 1 J - i)
%4k (epithelial-to-mesenchymal transition,
EMT) , W4y R ;s P40 1 ANGPTL2
(9 32 P — F1 40 D e g 3R B L RESZ /R B2 (leukocyte
immunoglobulin-like receptors B2, LILRB2) ,
AT ANGPTL2155 5 (1 40 i 1 5 A= 220
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AWFIE R, ANGPTL2TE B IR % i i o
MK TR R4, ZRAZKITFE X
(P<0.05) . BNZMZHNEZDHIETANGPTL2
JE TR AR S fE R R (P=0.014) . PR
i ABE LTS ANGPTL2 /) =5 2236 5 M i K/ . 4l
YUy g WRELEEEE RS I TNM A 1 235 V1A 56 (1
P<0.05) , WS il mAEBE T (1
P>0.05) o MBI A 25 AL R B R AR,
MH HANGPTL2# ¥ 1] T s Rik s Ak 4555
T Ars b B 7% 1) B 5 R R A I B 45 i RS R Ak i
B EEMLIL, M PANGPTL2# W T & £k,
TENG R FETNM 43 8, T1I~TV I A 5 1~11H
BEMI, MEPANGPTL2# M TRk, Xk
& HL A e I R AR R BB IMLYE AN G PT L2 /K B 25 i
20 B AR YIRS W A T e R, A R b R
T kA . KRS, Pearsontd &Pk H7 i
/N, I ANGPTL2/KF-5 CA19-97K 7 & 5 2 1E A
s MICA19-9%2& H Fi H (% 19 i g8 0 A 48 b5, 1P
PERIRAT: MIEANGPTL2UW A 1] RE Ly 198 it 98 il
B2 W (4 52 55 =5 48 br T 90 R 08 A9 0 A . H TR
A Uis A CSCHR 9126 8- 0T T 1ML ANGPT L2 B i
HX A CA19-9 % B 6 0 2 W (8L, (ELIZ BF 98 B AR
IR A2 AW 5E 43 BIAR T T I 7E ANGPTL2 |
CA19-9 X ANGPTL2HK & CA 19-9 % ik g g 1 12
Wi (i, Z5RLZMIMEANGPTL2, CA19-9 %
ANGPTL2BE A CA19-9 % g i 6 35 B A 5 v 112 Wi
P, LA A I B A R S (98.5% ) MIPHME
TUME (96.4% ) S im i, PR HCIBE & A 0 AT 4 iy
XF R B 2 W he . SRR A T, BEA A
ANGPTL2F1CA 19-9 347 i i 98 i A 1) J7 2% fif
S AT, MRS AR, R T HE)TR o 1T X R R A
B R RA BT IR S B2 B AG Y7, S KR
HAEAFIE ], g S, H A I K N
AN

£ %
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