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Abstract: Objective To investigate the predictive value of serum apolipoprotein A2 (ApoAZ2) in colorectal
cancer (CRC) ,non-small cell lung cancer (NSCLC) ,and gastric carcinoma (GC) patients who are negative for
conventional tumor markers. Methods Totally 80 patients with CRC who were negative for conventional
tumor markers were selected to form the CRC group, 45 patients with NSCLC were selected to form the
NSCLC group,58 patients with GC were selected to form the GC group,and 270 healthy volunteers were in-
cluded as the healthy control (HC) group. Serum levels of Apolipoprotein (Apo) Al,ApoA2,ApoB,ApoC2,
and ApoC3 were measured using immunoturbidimetry. Inter-group comparisons were performed using inde-
pendent samples 7-test and Mann-Whitney U test. A biomarker panel was constructed using binary Logistic
regression. The diagnostic performance of individual biomarkers and the biomarker panel was analyzed using
receiver operating characteristic (ROC) curve. Results Compared with the HC group, serum levels of
ApoAl,ApoA2,ApoB, ApoC2,and ApoC3 were significantly lower in the CRC and GC groups (P <{0. 05),
and serum levels of ApoAl and ApoA2 were significantly lower in the NSCLC group (P<<0.05). Among the
five apolipoproteins, ApoA2 demonstrated the highest diagnostic efficacy,with the area under curve (AUC) of
0.928,0. 848 ,and 0. 935 for discriminating the CRC, NSCLC,and GC, respectively. When these three groups
were combined into a single cancer group,the AUC of ApoA2 for diagnosing the cancer group was 0. 911, with

a cut off value of 24. 71 mg/dL,yielding a sensitivity of 84. 70% ,a specificity of 83.70% sand a compliance of
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84.11%. If a specificity exceeding 95. 00% was desired, the cut off value should be no greater than 22. 08
mg/dL;whereas for a sensitivity exceeding 95. 00% ,the cut off value should be no less than 27. 68 mg/dL. A
biomarker panel comprising ApoA2,ApoAl,and ApoC3 achieved an AUC of 0. 922 (95%CI :0. 893—0. 945)
for diagnosing the cancer group,which was superior to any single biomarker, with a sensitivity of 81.42% ,a
specificity of 87.78% ,and a compliance rate of 85.21%. Conclusion Serum ApoA?2 levels are dysregulated in
patients in CRC group, NSCLC group,and GC group. Both ApoA2 alone and the biomarker panel incorpora-

ting it demonstrate a certain predictive value for these three types of malignancies in patients who are negative

for conventional tumor markers.
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gR1 HAGEESEZHBER (n K 2 ts)
T H CRC 4 (n=80) NSCLC £ (n=45) GC#H (n=58) HC 2 (n=270) %% X Ji]
IV #1 7 4 3 — —
N R AL B/ (U/ L 20. 0947, 39 25.18+12. 46 19.41+6. 87 23.09+10. 15 7.00~50. 00
KITE B IR A IR (U/L) 18.0447. 51 20,0727, 21 17.6646. 02 20,0625, 33 13.00~40. 00
a1 B R W (U /L) 80.41419.56 84. 40419, 24 80.22418. 29 72.31420. 04 35.00~135. 00
Y- S R KR (U/L) 24.25+12.65 32.78+21.95 23.79+14. 26 28.08+19. 23 7.00~60. 00
JULEF (pemol /1) 68.87415.53 61.62412.70 68.03416.18 65.89414. 80 41.00~111. 00
JR % (mmol/L) 5.3941.58 5.37+£1.17 5.5241.77 5.4241.36 2.60~9. 50
25 1 B% (mmol /L) 4.69+0.70 4.75+0. 81 4.53+1.07 4.79+0.55 3.90~6.10
B [ P (mmol /L) 4.02+0.85 4.27+0.78 3.94+0.85 4.66+0.48 0.00~5. 20
=t H il (mmol/L) 1.2440.54 1.46+0.58 1.2440.33 1.1640. 50 0.00~1.70
CA19-9(U/mL) 7.6044.70 11.81+7.08 9.974+7.13 8.23+5.67 0.00~27.00
CA50(1U/mL) 5.2143.57 — 4.65+3.61 5.2243.83 0.00~25.00
CA242(U/mL) 3.8342.15 — 3.2242.27 3.80+3.62 0.00~10. 00
CA724(U/mL) 2.30%1. 20 — 2.3041. 40 2.48+1.69 0.00~6. 90
CEA(ng/mL) 2.35+1.21 2.29+1.12 1.9040. 95 1.8441.16 0.00~4.70
CYFRA21-1(ng/mL) 2.26+0.63 2.15+0.57 0.00~3. 30
NSE(ng/mlL) — 10.97+2. 24 — 9.924+2.55 0.00~16. 30
SCC(ng/mL) — 1.284+0.58 — 1.3040. 54 0.50~2.70
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W 09 )il 385 52 28 W B A A1 BR A F), ApoA2., ApoC2,
ApoC3 i & W T b at A & A AL ey A FR A

1.3 St s R A SPSS22. 0 M Medcalcl5. 2. 2
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H K-S K5 . RIES AR R x5 FR. 4
B) bE 5 R A ST AR AS ¢ K 56 B8 22 40 s AR IE A

Mann-Whitney U f: %, % —JC Logistic [ IH%& ¥
bR EMH S . R 2R TAERE (ROC) i 2k
VEA IR JE ) M br iR A & 2 W slig . DL P <<
0.05 N ESFAGI¥EX
2 % g
2.1 ABEIME 53 Apo KFEM R 5 HC 4 A
b, CRC 15 GC 4l M7 ApoAl, ApoA2, ApoB,
ApoC2,ApoC3 7K F-HHEAK (P <C0. 05) ; NSCLC 41 [fi
5 ApoAl.ApoA2 KFEAML(P<<0.05), WE 2., 5
I~ THEFML, Il ~IV# CRC 445 NSCLC 4 #
EHIMWE ApoA2 KIFEHKMP<<0.05); | ~1WE
T~ GC 4 &3 M ApoA2 /KK L%, 2 5
TG E L (P>0.05), WHE 1,

=2 FHBEME 5 T Apo K FELL R[> =5 HM(Q, ~Q;)]
IiH n ApoAl(g/L) ApoA2(mg/dL) ApoB(g/1) ApoC2(mg/dL) ApoC3(mg/dL)
HC 2 270 1.5640. 25 27.87+3.36 0. 9840. 24 4.68 (3.52~6.71) 10. 97 (8.95~13.65)
CRCH 80 1.13+0.26" " 20.12+£4.84" " 0.81£0.22" " 3.63(2.42~4.78) " 7.35(6.30~9.23) * "
NSCLC 41 45 1.4040.20" " 22.9543.44" " 0.92+0.17 4,43 (2.94~5.60) 10. 18 (8.20~12.79)
e 58 1.1740.28" " 18.7244.85" 0.85+0.21" " 3.04 (2.23~4.42) " 7.40 (6.22~9.03) "

. 5 HCH R, P<0.05, " P<{0.01.
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HC [~ M~1VE HC I~I#  ~IVH] HC I~ M~IVEA
CRC CRC NSCLC NSCLC GC GC
B 1 I ~TH5N~NASEMBEEE DT ApoA2 KFEHEWL

2.2 55 Apo i2Wr 3 FCEAE MR B EE AT R
ROC {15 #7 5 W Apo %t CRC 41, NSCLC 41 & GC
M WIALRE . 4558 Bon . 12 Wi R0 RE 5 4 1Y B I 45 A
¥k ApoA2, Hii2 W CRC By i £k F i AL (AUC) Ky
0.928(95%CI:0. 895~0. 952), RELJFE N 82. 50%,
Fese O 87, 78%0, £ A RN 86. 570 H 12 Wr
NSCLC 1 AUC 4 0. 848 (95%CI :0. 804~0. 986) ,
REGBEH 73.33% . Fe S BEh 83, 1040 P &N
82.22%; 2 Wi GC By AUC N 0. 935 (95% CI :
0.903~ 0.960), R H B h 94. 83%, % 7 FE H

81.85%  fF A& Ny 84.15% ., WL# 3.

2.3 ApoA2 BWi{HMEEE A WBEFK CRC 41,
NSCLC 20 & GC HG MM 4, R ROC i 453
Br ApoA2 Xt g 4L 2 Wi sk g . &5 SR o X b e
HEIEWRHE R 0. 911 (95%CI 0. 880~0. 935), i,
BT @R 24, 71 mg/dL, REE N 84. 70% , FF
SN 83, T0Y% L AF A H N 84.11% , W R E
AL 95. 00 Y0 . U AT (AN KT 22, 08 mg/dLs #45 1H]
R B L 95. 000, W4 T (B N AN /N T 27, 68
mg/dL. W3 4,

=3 5 T Apo Xt 3 Fh TR {4 BhJEE 1912 BT S BE S 4T
215 AUC95%CID) (e REVE D RS EAREE iR
CRC 4
ApoAl 0. 895(0. 858~0. 925) 1.39 g/L 91. 25 75.56 0.67
ApoA2 0. 928(0. 895~0. 952) 24.18 mg/dL 82. 50 87.78 0.70
ApoB 0. 690(0. 638~0. 738) 1.03 g/L 85. 00 42.59 0.28
ApoC2 0.693(0. 641~0.741) 4.10 mg/dL 65.00 62.59 0.28
ApoC3 0. 833(0. 790~0. 871) 8. 44 mg/dL 70. 00 83. 33 0.53
NSCLC 41
ApoAl 0. 683(0. 629~0. 734) 1.41 g/L 55.56 74,44 0. 30
ApoA2 0. 848(0. 804~0. 886) 24.71 mg/dL 73.33 83.70 0.57
ApoB 0. 587(0.530~0. 641) 0.79 g/L 66.67 52.59 0.19
ApoC2 0.573(0.516~0. 628) 3.39 mg/dL 40. 00 76.67 0.17
ApoC3 0.587(0.530~0. 642) 11. 27 mg/dL 71.11 45.56 0.17
GCH
ApoAl 0. 849(0. 806~0. 886) 1.29 g/L 72.41 88.52 0.61
ApoA2 0. 935(0. 903~0. 960) 24.99 mg/dL 94. 83 81. 85 0.77
ApoB 0. 658(0. 604~0.709) 0.97 g/L 77.59 51.11 0.29
ApoC2 0.728(0. 676~0.775) 3.08 mg/dL 53.45 82.59 0. 36
ApoC3 0. 845(0. 801~0. 882) 8.27 mg/dL 67.24 85.93 0.53

2.4 ApoA2 5 HAh Apo Bt FH 5 12 Wr L g 1) #2 T+

B ApoA2 5 H 4y 4 Ti Apo 44 A —-JC Logistic [ 14,
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KA G Wald 33847 50 Bt s 5 245 8 th ApoAl,
ApoA2 il ApoC3 M M i Ein EWAH G .Y=1/
(14 7Py 50 Hp Logit(P) = —2.525X ApoAl—
0. 406 X ApoA2—0. 138 X ApoC3-+14. 605, W3 5.
Hosmer-Lemeshow # % (X* = 3. 20, P>>0. 05) 45§
EBaR.EIEHTEMEGERE: RESZARE (X° =
304.56,P<C0.05) IR . b ik WA A 2 W L se L T
HETWE—RIREY, ZERAGITFEE X (P<
0.05 . DInEWA & Y 1E R84 & #17 ROC £k
St Hs W R 1 B9 AUC R 0. 922 (95% CI :
0.893~0.945) , WLIE 2, REGJE R 81. 42% . F¢ &N
87. 78 Y AF A R My 85. 21 %, H: AUC KL Wi 45 & XK
¥R T RTR E Y ApoA2,
4 ApoA2 15 B I 48 B I O (B MO 6 9R

A R FERE | RWE RIGE  FRE
(mg/dL) ) (%) || (mg/dL) 0 7))
32.59 100.00  7.04 | 17.92 27.32  100.00
27.68 95.00  55.56 | 22.08 59.56  95.00
25.81 90.00  74.44 | 23.65 74.32 90.00
24. 87 85.00  82.96 | 24.59 81.97  85.00
24. 40 80.00  86.67 | 25.18 86.34  80.00
23.82 75.00  88.89 | 25.80 89.62  75.00
23.31 70.00  91.85 | 26.55 91.26  70.00
22.90 65.00  92.59 | 27.14 93.44  65.00
22.11 60.00  94.81 | 27.66 94.54  60.00
21.18 55.00  96.67 | 28.03 95.08  55.00

x5 5 1% Apo [E1fF Wald 3% Z 3T Logistic B34 & R

Apo B SE Wald P OR(95%CD
ApoAl —2.525 0.679 13.810 <<0.001 0. 080¢0. 210~0. 303)
ApoA2 —0.406 0.050  64.908 <<0.001 0. 666(0. 604~0. 735)
ApoC3 —0.138 0.048 8. 366 0. 004 0. 871(0. 793~0. 956)
e
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iz i B ot BIAIL A £ 20 2L AT A KR T L 3T A R W Y
FW, Apo [FARE A 55 0 1 T g 1) 2F J 2% D) AH OG , LT
T Ao AR O e R 1 45 2% 5 A L R Y ML e A ik
T2 S kR,

AHBFSE s CRCONSCLC.GC B # IL3E ApoA2
KL Bt Rl ~ VD) FiRassE g
%2, 50 A% Voronova 25 & Yoon 2657 By BF
FEAE R N —E . ApoA2 i % IS & 4 (HDL) #
A FELEHR 52—, HY 5 HDL i A &
FIB R4 19 20 % ALK F ApoAl., Smith % AN
23 4 B 7 PR e 3 B R 3k 3k O T ) ok AR v, X A S A
JIFL ] T SR SRR, F T e i IR B BE Y HDL/
ApoA PRI FE T BOLAKCE TR, b, A i
Je A 2 11 18 M AR 2 0 T IOE A 3R B, X
A R 2 R HR R N Apo A JK - AR Y TR IR 2
— R B AR KO 89 ApoA £k — WL A BT
i 983 G 93 Ty B8 32 it 5 T VK 400 4 i R A i 1 34 5 . 2R IR
A BB A% O DI REAE T8 1 IR [ B A A2 3
VR T RE T B 5 ) G %E A R AR L s A A I Y
R ZE K T A0 AR 2 AR S 4 AR O
G UHLR ApoA KT BEAT IS, g A8 i AR et AR a2k
i, S BEAE AL T Z B, T RERE W T 40 i 55 fo 328 4N it
P43 Ak 5 DA T ) 55 AL A KT i e 4 ) 5 R 3 g
1. A, ApoA I Z 38 T I 55 4 i i Bt A AL B A
fie ) ECAAL BT B 2 T R DNA 5828 KUK
T A2 S TR (1 2 o S (AR TR T L Y AT
Xt ApoAl MRFFEECRA T Z HIEA M X ApoA2 &
WA 3 A B E B ApoA2 fEid B F ik Cldn6
e TN G e R NI N B & = )
R R A AR 43 B A, 88 T 4 8 L ek vk B8 L e 7
AT AG DU B 20 i 8 8 3 IV h Apo A2 JK T34 &2 i
B RS B R o P O R AT
B ) 22 5 T g A0 L D L A 5 R R A 4 T
S5 RN —BUR P RE S AR DU 5 VA A OG  BAR R TS
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ATpiE— L IRE,

AL R Bon, T~ CRC.NSCLC #
FHIMVE P ApoA2 BFMT T ~ 11, mi7E GC
AE S Z [E] ApoA2 KV 22 R BG4 L, X
MRES GC R M A EEH AL H
VIRE3Z 1 AT H 4% 5% ) 5 S5 W 0T 00 W0 5 0 e AR
GC FICT ~ T30 B a] = 5 40 AL G B AR i s
M ApoA2 4 Apo TE ¥ BB Bt & W F BRI
AT 55 T B b Jge o R T Ak SR T R R A, AL
Z T ,CRC 5 NSCLC X} g AR 1Y £ g8 P 52 me 78 7 78
RGN ., FRL.GC BEHRE LTS
PRIME | F i S AR R B AR AR, B SR N R 5% i K
A A L 2R A B AR ER L T AR BRI IR AR
A B 32 2 ApoA2 7K 55 Bk TR &
19, AT HIL 58 1 53300 22 6] 1) 22 5

T2 W &L RE J7 T, T 4F R A 2= F Bk ApoA2 R
AR FL 00 g i v 1 SR B0RE RN R S B 34 T CAL9-
9, A0 & 0 A R & B E H AR e e bt
SEUTESE B R . ApoA2 2 W 9 AUC 0. 867,
A CEA % 6 T AWFIE AR 59 o B .
Voronova 21 35 Hi . ApoA2 2 CRC 1y AUC Ky
0.87.7E 16 HbREW P ALK T ApoAd FIE & 52 AR
a2 W 1(LRGLD) , T CEA.CA19-9,CA125 &4
FME bR . B2, FiR R IE R BETE 43 Hr Hh IR 55 2
ol S P e 96 R R B8 AE A 5 v HE B M 98 A A = R T
B AT, W 0L SCRR PR A ApoA2 X IR A ik
FH AT TR 112 W S BE . AS BIF 9T R BRAE I IR 5
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