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Abstract

Objective: Pancreatic ductal adenocarcinoma (PDAC) is challenging to diagnose early, and current
methods are invasive and time-consuming. This study aimed to develop a non-invasive diagnostic
model based on routine blood biomarkers to improve early PDAC detection. Methods: A retrospec-
tive case-control study was conducted at Qingdao University Hospital from June 2018 to March
2024, including 677 patients with pancreatobiliary diseases (210 PDAC, 467 controls). Propensity
score matching (PSM) balanced baseline characteristics, resulting in 410 matched cases (205 per
group). Exposure variables were preoperative blood biomarkers (CA19-9, CEA, DBIL, CYS-C, COUNT
score), outcome variable was PDAC diagnosis, and covariates included age, sex, height, weight, liver/
kidney function, inflammatory indicators and nutritional assessment indices. Results: The final
model incorporated five variables: CA19-9, CEA, DBIL, CYS-C, and COUNT score, achieving an area
under ROC curve (AUC) of 0.86 (95%CI: 0.82~0.90) and accuracy of 77% (95%CI: 0.72~0.82). Mul-
tivariate analysis identified CEA (OR = 1.16, 95%CI: 1.02~1.32) and DBIL (OR = 1.02, 95%CI:
1.01~1.02) as independent risk factors, while CYS-C (OR = 0.06, 95%CI: 0.01~0.36) and COUNT score
=2 (OR =0.21, 95%CI: 0.08~0.56) were protective factors. Conclusion: The five-dimensional blood
biomarker model constructed in this study effectively distinguishes PDAC with high diagnostic ac-
curacy and clinical application potential, showing promise as a non-invasive tool for early PDAC
diagnosis.
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1. 5=

JEEHE 2R GEPR AE BRI RIBAEZETE, 4R (Lancet Oncol) 2024 4E4R 7, AERIHIE B F KR Rk
58.3/10 /3, Hrprh[EEIA 76.5/10 Fi[1]. MRS E AR (PDAC)TE N IRAL RSB ME A, 2022 4E4 8K
W) 49.6 Jil, HHEFE 104 56, 5 FAEERACH 11.5% [2]. CHAEARGERIZ, IHE HZE 50
HE L) 15.3%m 4028 PDAC, 1 RYEEIEZ 5 PDAC HIIGRRIGEEES, S5 26.7%MEH
W8 RAFAERZE3].

AT FUNE R 1) A TROMAS B B T OGP ) : CA19-9 S —FIEURG B8 I AH K lewis L BYHT i,
T3 IH R G b b s R IE (U 78.2%, Hroit 82.5%) [4]; CEA XJHF#4%% PDAC H A Kr 5t il
M E[5]; DBIL fERRLLZARET AR =4, 5 Ft Sk 50 e 51 6 (0 1 BEL 14 3 9 v v i 3 [6]; CONUT 432
FiEAEA SREAIR TR R G EE, AP PDAC BEIERRES, MARRERARS
PDAC BH WA REFEMK[T]; CYS-C {EAE/NERIER HAREY, £ PDAC BFH KPR H R B/
BINRESZM, SAMFHIREMIC8]. Meta /3 HT /R, BEAFREW R — bR ek 2 Wi i R 5Em 23.6%
[3].

H T PDAC BB BEARMME “ IR RAEIR - & A8 - ARVl - AR M2 PIRnRE. B
SR CA19-9 & A ANRIIMTE FAR £, (HILAERRE 2 F AL g h & Th Ry, RN 65.7%. 5215
FITE R CT A1 MRUMRCP A2 (A e, HXF<2 em i kE R 26 IR (68.3%) [9]. BZH
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A EUS-FNA S ANPEHEAE, (2 UM A7 BAHRFR G, BAIPEZRIE 12.8%~18.6%. XFh 212
Wrim AR AN N EEIT 48, B AT BELERIG YT AL 10]. BRIk, %57 {3 S s I R R AN S W 2 L Rl I

2. AREH®
2.1. ARANEES4A

AHIE T A BB 5 % BB 7T, - 2018 4E 6 H & 2024 4F 3 HAEH B KW BER TR . SL99N 677

BIJEIH R G 5, b PDAC 41 210 6, B2 IR e 4 467 91 i 70 $0d s - 5 B ' T
ARG IR =G B RG LBUFE PACS R4t PINFRE: (1) R > 18 % (2) KRS

PIRRZ: 3) BATRMIKER IR ERELS R, (4) RAZHWH. PDAC 2HHE:T WHO HiL
RS HIRE 7 AR AE(2019 ), GBI Vﬂ%ﬂ%l‘—?ﬁfﬂiﬁ;ﬁﬁiJ«ﬁ#(EUS FNA) 8T ARYIBRFR A (1K) 2H 29 2
RS RAVEAEIEE O ARG R RS . IR A 1SV A R IR A BRI DT
BIEET AR A2 . FEbaiE: (1) BHEEZBRREBETAR; Q) GIFEREMIER . 8. i
o &N MR B E A E AR ZE 58 (3) SBVERMRIE Sy (4) S T e bR A s A S e I A (5)
[ R BERIAS 78 B O EARER % . N DIk Ry,  RAEZNT HRZH KR S5 PDAC 4LAH [R] I 8] B A R 97
AL, HAMEIG R R IR FRHEARLL, PRI RGEIR . A AREH B RFH B R GEZ
F2xd#E LS QYFY WZLL 29856)3t i
2.2. TERYE

I EEAARTTAR &, A (1) ANDSRIE: SERCELARE). WA/ L) &, RE. BMI
(R HE kg/Fm m?); (2) LR A MU/ 28(WBC. HB. PLT. NE. LYM. MONO). AfIifE
(ALT. AST. ALB. GLB. PA. TBIL. DBIL. IBIL. ALP. r-GT). B Ift(Cr. CYS-C). £F4kZE 1R (FIB)
Tl 25 5L, I As SRR B 19-9 (CA19-9). Jm I HL L (CEA) G E H(AFP)). IMLE(TG. TC. apoAl.
apoB. HDL. LDL); (3) A8 2E4FIE: JikhAr B (/A R /A i8); (4) RIEMKIERS: PLT 5 LYM
EL{E(PLR). NE 5 LYM HL{E(NLR). FIB 5 ALB HL{H(FAR). FIB 5 PA HL{EH(FPR). 45 %)% #AEFR %L
(SII; HA1 SIT=PLT x NE/LYM); (5) ‘EFIPAbTalR: TiJEE 7284 PNI (ALB + 5*LYM). ‘& F{EHPR
HIEr(COUNT, T IiE A A SkEamEi-s. SAEEERED) JEI/RE2NPS, HT ik A
HH. SJHMEE . NE/LYM. LYM/MONO i¥47). @#iX 8B sEIE T FRAPERN PDAC CA1fE ks K
2 FEThREAR bR S BRI BERE A 42 SR SR RHE R B SRS W B TR IPAGFE bR S i R AR

=

BN o

23. GtFERE

KH SPSS 22.0. R 4.1.2 Hil Zstats BAFHEAT G 0 br. IELAR R RN + brdEZE (R0 akit
SrE (VY 7 S B N R, 73 838 B DIl F 70 EE 3o o 2H1R) 22 7 LU BBCR FH R 7R 36 (40 88 )« Student
t 30 (IEZS 9 AT 1% 2248 &) B Mann-Whitney U £ 36 (IS 73 AT £ 2238 &) o S 1:1 4 A 4 9743 DL C (propen-
sity score matching, PSM)-4H A FE L AFAE 1) 22 57, BB D9 9 2L TR A6 ) 4 9120 A0 22 B 0.05 % R
FH LRI RS HT + Lasso [RIATHIEAR &, M@ R I FI 28 AR . H 524383 TAERFE (receiver operat-
ing characteristic, ROC) Hli £& /1) i1 £& '~ Tfi £ (area under curve, AUC) MY 1) 28 IR A Tl v Af 1, FH — Sk
ith 2 B VT A A28 1) Tt ARE 26 5 S B Wil A8 2 2 [R] PRI 0L 5 B8 o FH RS2 it B (DC A B UE A 28 PRI R A 251« DA
p<0.05 NZERAH G FEE L.
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3. 58
3.1. PSM B[R BELR4FE

AW FILDIN 677 BT R OFNRIELL 210 %, R 467 4). UCECHT IR (62.42 + 14.23
% vs61.96+9.12 %, p=0.609)F1{AHF (6548 + 12.03 kg vs 64.41 £9.86 kg, p=0224)LEEER, HE
5 751(165.13 £8.48 cm vs 166.67 £7.93 cm, p=0.027)FM4E B 534 (B LG 53.75% vs 64.76%, p=0.007)
FIEGITFZES .

R FE LR 2 s R AR, BRATTRA 121 BUa P PF 4 DL RC (PSM) J7¥2:,  VCHC G 3815 410 L 7 xt 4
(B4 205 44). VCHCJE HZEN D Geil A4 bk 2 BEAR P47, BT B R AR 502 (SMD)Y /T 0.2,
TESEVCRC R RAF, A JE SR AV &5 s S /o T B it T T SR A (L3R 1)

Table 1. Baseline characteristics of patients before and after propensity score matching

= 1. EE T RERTE S E R LT

PSM iiif PSM J&
A
Total _ _ L Total _ _ .
(n=677) 0(n=467) 1(n=210) Statistic P SMD (n=410) 0(n=205) 1 (n=205) Statistic p SMD
P 0228+ Q2L (i 00.010 (=0512 0609  —0051  O0200F  O3ATE 05000 t=1356 0076 -0.170
[¥ Mean+SD]  12.86 1423 : : : : : 11.59 13.62 : : : : :
B, 16561+ 16513+  166.67+  _ 16631+  166.09+ 16654+  _
[em, Mean+ SD]  8.33 8.48 7.93 t=—2221 0.027 0.194 7.77 7.64 791 t=-0.578  0.563 0.056
1A, 65.15+ 65.48 B y 64.16 + 63.83 + _
[Ke.Mean+SD] 1141 o 6441£9.86 t=1217 0224 0.108 1051 112 6448+9.87 t=-0.629 0529 0.066
I, N
£=17177  0.007 =0.000  1.000
[#1%)] “ a
1 387 (57.16) 251 (53.75) 136 (64.76) 0231 262(63.9) 131(63.90) 131 (63.90) 0.000
2 290 (42.84) 216 (46.25) 74 (35.24) —0.231 148 (36.1) 74(36.10) 74 (36.10) 0.000

3.2. NAEEMEIFENHSEHRE

T K 3 2 RE K 410 1 53 LRI I Z54E (n = 287, 70%) AR A (n = 123, 30%). FEZk
REHE AT R P LLE BT A AR B IR B Ge i 30 Tl 42 T bR e LhE p {E35>0.05 (¢ /5%
T IESS A S, Mann-Whitney U K656 TG40 &, y¥/Fisher K136 T K4 &), IESLEIEH)ZH
S,

3.3. IGEBNERFHES ER MO

WZREErh 287 LW G /3 AN IR (n = 142)FIBEARE A (n = 145). PN OG22 R L
N, GERY(62.94 £ 13.55 % vs 61.74+£9.70 %, t=0.86, p=0.390). BMI (23.11 £3.20 vs 23.26 £2.72, t =
—-0.42, p=0.674). H75(165.70 = 6.88 cm vs 166.79 + 8.09 cm, t =—1.22, p = 0.223)FI1A H(63.61 + 10.55 kg
vs 64.83 £ 9.52 kg, t = —1.03, p = 0.30) ¥ LG F 2R RS APALAEEL, L7 58 67.61%F1
64.14% (> = 0.38, p = 0.536).

ftRa bR B i o, BEARE L CA199 [167.50 (48.70~384.00) vs 24.22 (10.51~68.37) U/mL, Z =—7.45,
p<0.001]. CEA [3.26 (2.12~5.17) vs 2.09 (1.23~2.96) ng/mL, Z = —5.74, p < 0.001]F1 AFP [3.18 (2.22~4.15)
vs 2.62 (1.95~3.56) ng/mL, Z = —2.95, p = 0.003]7K T35 {&. 3% & T 0 HE 4

[ A AP E T BE 4R AR B B 5 %, BN TBIL [75.50 (14.40~192.36) vs 22.85 (15.06~42.81) umol/L,
Z=—4.04,p<0.001]. DBIL [54.51 (5.01~144.03) vs 9.06 (5.44~24.97) umol/L, Z = —3.94, p < 0.001]A1 IBIL
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[19.05 (9.50~38.30) vs 12.15 (7.61~19.98) umol/L, Z = —3.54, p < 0.001]¥) 535 = TR HEZH. ALP [182.00
(79.00~333.00) vs 123.60 (81.00~210.38) U/L, Z=-2.35,p=0.019]A1 ALT (158.01 + 158.27 vs 122.31 + 141.13
U/L, t=-2.02, p=0.045) 0 5.3 Tt .

RIEVRE TR, R A R GV 20E [ N B 9 3%, PLR [164.80 (121.23~218.38) vs 141.32
(107.28~193.79), Z=-2.09, p=0.037]. NLR [2.55 (1.83~3.40) vs 2.18 (1.39~3.75), Z=—2.06, p = 0.040]£1 SII
[588.55 (400.47~801.84) vs 475.30 (284.09~783.53), Z =—2.15, p = 0.032) 5 B & Tt i, 414k A 5K T tHAH
MM TE[3.46 (3.03~3.94) vs 3.18 (2.68~3.83) g/L, Z =—2.86, p = 0.004].

i Ji g 2P 11 2T 2 /K P B A [129.00 (116.00~140.00) vs 132.50 (122.00~141.75) g/L, Z = —1.98, p =
0.047], LB /KT 52 B#{K[57.00 (45.00~69.80) vs 71.25 (57.33~84.00) umol/L, Z =—5.29, p < 0.001].

i R IRV R G 0 M izn, COUNT P43 (Fisher ¥5H45, p = 0.038)H1 NPS W43 (2 = 13.77, p =

0.008)7E Wy 2H 1] 73 A1 22 ¢ b 3 o SRR 2 COUNT 1F43 2~3 L LU 10.35% (A HEZH 17.78%), NPS ¥4

3~4 L LGN 46.21% (X HRZH 45.19%), om0k 43) B HuAdl(37.24%) 2 3 & 5%

NE TS AT RER Z (WA 2)

Table 2. Comparison of clinical data between benign group and pancreatic cancer group

2. RMBFBRAREENIGARBIRELR

Fa 21

A

(25.19%), #%

A RSB I (n = 287) KM (n = 142) JH AR (n = 145) it pfd
4, [¥, Mean +SD] 6234+11.76 62.94 £ 13.55 61.74 £9.70 t=0.86 0.390
TEA, [51(%)] =038 0.536
5 189 (65.85) 96 (67.61) 93 (64.14)
« 98 (34.15) 46 (32.39) 52 (35.86)
HH, [cm, Mean = SD] 166.25+7.52 165.70 + 6.88 166.79 + 8.09 t=-1.22 0.223
K, [kg, Mean = SD] 64.22 + 10.04 63.61 +10.55 64.83 £9.52 t=-1.03 0.304
AFAEH [keg/m? Mean + SD] 23.19+2.97 23.11+3.20 23.26+2.72 t=-0.42 0.674
WBC, [x10%L, M (Q1, Q3)] 5.57 (4.70, 6.73) 5.69 (4.70, 6.89) 5.54 (4.70, 6.46) Z=-047 0.640
NE, [x10%L, M (Q1, Q3)] 3.39 (273, 4.29) 3.37 (2.62, 4.38) 3.44 (2.88,4.23) Z=-122 0.221
L, [x10%L, M (Q1, Q3)] 1.41 (1.06, 1.85) 1.46 (1.05, 2.00) 1.36 (1.08, 1.75) Z=-1.19 0.234
M, [<10%L, M (Q1, Q3)] 0.42 (0.33, 0.53) 0.41 (0.32, 0.54) 0.44 (0.34, 0.52) Z=-0.89 0.375
HB, [¢/L, M (Q1, Q3)] 131.00 (118.00, 141.00) 132.50 (122.00, 141.75) 129.00 (116.00, 140.00) Z=-198 0.047
PLT, [x10%L, M (Q1, Q3)] 213.00 (175.00, 268.00) 213.00 (166.00, 270.75) 215.00 (188.00, 266.00) Z=-1.14 0.253
CRP, [mg/L, M (Q1, Q3)] 4.12(1.18, 8.45) 3.23(0.98, 13.94) 420 (1.63, 6.37) Z=-0.12 0.907
CA199, [U/mL, M (Q1, Q)] 59.52 (16.87, 211.40) 24.22 (10.51, 68.37) 167.50 (48.70, 384.00) Z=-745 <0.001
CEA, [ng/mL, M (Q1, Q3)] 2.60 (1.59, 4.15) 2.09 (1.23, 2.96) 3.26 (2.12,5.17) Z=-574 <0.001
AFP, [ng/mL, M (Q1, Q3)] 2.87(2.11,3.87) 2.62 (1.95,3.56) 3.18 (222, 4.15) Z=-2.95 0.003
ALB, [g/L, Mean = SD] 38.10 +4.94 37.94+4.78 3827+5.11 t=-0.56 0.574
PA, [mg/L, Mean + SD] 205.27 + 67.90 209.62 + 71.30 201.08 + 64.42 t=1.06 0.289
GLB, [g/L, M (Q1, Q3)] 24.43 (21.40, 28.75) 2477 (21.28, 28.80) 24.33 (21.40, 28.20) Z=-0.69 0.487
AGR, [M (Q1, Q3)] 1.55 (1.33, 1.79) 1.55 (1.30, 1.79) 1.56 (1.34, 1.79) Z=-0.61 0.544
ALT, [U/L, Mean + SD] 14034 + 150.84 12231+ 141.13 158.01 + 158.27 t=-2.02 0.045
AST, [U/L, M (Q1, Q3)] 45.00 (19.65, 117.35) 34.15 (20.25, 74.97) 60.00 (19.00, 143.00) Z=-2.40 0.016
v-GT, [U/L, Mean £ SD] 351.93 + 465.54 275.94+327.19 426.36 + 560.66 t=-2.78 0.006
ALP, [U/L, M (Q1, Q3)] 137.20 (80.90, 258.85) 123.60 (81.00, 210.38) 182.00 (79.00, 333.00) Z=-235 0.019
TBIL, [umol/L, M (Q1, Q3)] 28.30 (14.66, 113.48) 22.85 (15.06, 42.81) 75.50 (14.40, 192.36) Z=-4.04 <0.001
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DBIL, [umol/L, M (Q1, Q3)] 13.29 (5.11, 83.05) 9.06 (5.44, 24.97) 54.51 (5.01, 144.03) Z=-3.94 <0.001
IBIL, [umol/L, M (Qi, Q3)] 14.84 (8.60, 28.99) 12.15 (7.61, 19.98) 19.05 (9.50, 38.30) Z=-354 <0.001
TG, [mmol/L, M (Q1, Q3)] 1.24 (0.83, 1.88) 1.07 (0.79, 1.55) 1.49 (0.93,2.11) Z=-377 <0.001
TC, [mmol/L, M (Q1, Q3)] 4.62 (3.87,5.52) 434 (3.77,5.15) 4.86 (4.23,5.81) Z=-3.57 <0.001
Apoal, [¢/L, Mean + SD] 1.06 +0.42 1.11+0.41 1.02 +0.42 t=1.63 0.103
Apob, [g/L, M (Q1, Q3)] 0.88 (0.69, 1.10) 0.85 (0.65, 0.96) 0.95 (0.71, 1.19) Z=-2.99 0.003
HDL, [mmol/L, M (Q1, Qs)] 1.06 (0.77, 1.43) 1.22(0.93, 1.54) 0.94 (0.58, 1.29) Z=-4.05 <0.001
LDL, [mmol/L, M (Q1, Q3)] 2.96 (2.28,3.61) 2.90 (2.26, 3.49) 3.00 (2.34, 3.76) Z=-132 0.186
Cr, [mol/L, M (Q1, Q3)] 64.12 (51.00, 79.00) 71.25 (57.33, 84.00) 57.00 (45.00, 69.80) Z=-529 <0.001
CYSC, [mg/L, M (Q1, Q3)] 0.92 (0.80, 1.02) 0.94 (0.84, 1.08) 0.88 (0.79, 1.01) Z=-272 0.007
FIB, [¢/L, M (Q1, Q3)] 3.36 (2.86, 3.90) 3.18 (2.68, 3.83) 3.46 (3.03, 3.94) Z=-2.86 0.004
LCR, M (Q1, Q3) 0.38 (0.15, 1.19) 0.45 (0.08, 1.68) 0.34 (0.21, 0.83) Z=-0.68 0.494
PLR, M (Q1, Q3) 154.23 (113.07, 207.18) 141.32 (107.28, 193.79) 164.80 (121.23,218.38) Z=-2.09 0.037
NLR, M (Q1, Q) 2.42 (1.63,3.51) 2.18 (1.39,3.75) 2.55 (1.83, 3.40) Z=-2.06 0.040
FAR, M (Q1, Q3) 0.09 (0.07, 0.11) 0.08 (0.07, 0.11) 0.09 (0.08, 0.11) Z=-2.15 0.031
FPR, M (Q1, Q) 0.02 (0.01, 0.02) 0.01 (0.01, 0.02) 0.02 (0.01, 0.02) Z=-2.78 0.006
SIIL, M (Q1, Q3) 539.13 (342.65, 794.77) 475.30 (284.09, 783.53) 588.55 (400.47, 801.84) Z=-2.15 0.032
PNL, M (Q1, Q3) 45.50 (42.11, 50.04) 46.00 (41.88, 50.14) 45.20 (42.20, 49.96) Z=-0.49 0.627
COUNT, #1(%) 0.038

0 104 (37.14) 49 (36.30) 55(37.93)

1 137 (48.93) 62 (45.93) 75 (51.72)

2 36 (12.86) 24 (17.78) 12 (8.28)

3 3(1.07) 0 (0.00) 3(2.07)
NPS, (%) 2=13.77 0.008
0 22 (7.86) 13 (9.63) 9 (6.21)

1 57 (20.36) 32(23.70) 25 (17.24)

2 73 (26.07) 29 (21.48) 44 (30.34)

3 88 (31.43) 34 (25.19) 54 (37.24)

4 40 (14.29) 27 (20.00) 13 (8.97)

t: t K4 (t-test); Z: Mann-Whitney £i%(Mann-Whitney test); x*: <7 K% (Chi-square test); -: Fisher 5#fif& 3% (Fisher exact test); SD: #5iff 2 (standard
deviation); M: Hfi{(Median); Qi: 25— PUsrhr%(1st Quartile)s Qs: 25 —=PUsr7%L (3rd Quartile).

3.4. LASSO [E)3fFiEZE
20t HR 2 logistic [T HT(EE 3), K p < 0.05 BIZEEYN AN Lasso [ AHEATIFE, 7 19 N Edt

i 5 ANEE, 25N CA19-9. EIZAHZ Z(DBIL). J#MEHiE(CEA). BEFIZE-C (CYS-C). COUNT #F
5o Lasso BRI AES ()RR, WRIEE/FRUER 10 FAZ XEHE, B lambda = 0.051610, % 5 3 5
&AR G, Lasso 28 XIGE R M 2 LA 1)

3.5. FlZkEERBEIA0E 3 ALIE

DAGR R ) 5 /N AR B ) 22 Rl it e (0 ) 26 RIS Y (1) 2) . BRRUAE I 28 R HY RAFIHIAIRE 11, 2k
TAFHRFE B 28 (ROC) FIHIFR(AUC)IEH] 0.86 (95%CI: 0.82~0.90). KAk KW BRI 0.434, FEAISLH T
77% (95%Cl: 0.72~0.82) [P R HERZE, IEIR S AL T T FEREAR(] 3. 3 4).
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Table 3. Univariate logistic regression analysis

%< 3. B logistic [EYA5 7

A p SE z p OR (95%CT)
CA199 0.01 0.00 2.00 0.046 1.01 (1.00~1.00)
CEA 0.21 0.06 3.52 <0.001 1.24 (1.10~1.39)
AFP 0.22 0.08 2.83 0.005 1.25 (1.07~1.45)
HB -0.02 0.01 -2.18 0.029 0.98 (0.97~0.99)
TBIL 0.01 0.00 5.07 <0.001 1.01 (1.01~1.01)
DBIL 0.01 0.00 5.50 <0.001 1.01 (1.01~1.02)
IBIL 0.02 0.01 3.05 0.002 1.02 (1.01~1.03)
ALT 0.01 0.00 1.99 0.047 1.01 (1.01~1.01)
AST 0.01 0.00 2.59 0.010 1.01 (1.01~1.01)
ALP 0.01 0.00 3.21 0.001 1.01 (1.01~1.01)
y-GT 0.01 0.00 2.63 0.009 1.01 (1.01~1.01)
TG 0.49 0.16 3.12 0.002 1.63 (1.20~2.21)
TC 0.31 0.09 3.41 <0.001 1.37 (1.14~1.64)
apoB 0.97 0.39 2.46 0.014 2.65 (1.22~5.74)
HDL -0.73 0.23 -3.15 0.002 0.48 (0.31~0.76)
Cr -0.04 0.01 -5.06 <0.001 0.96 (0.95~0.98)
CYsC -1.98 0.74 -2.68 0.007 0.14 (0.03~0.59)
FIB 0.35 0.15 2.32 0.020 1.42 (1.06~1.91)
PLR 0.00 0.00 0.84 0.399 1.00 (1.00~1.00)
NLR 0.00 0.03 0.01 0.990 1.00 (0.95~1.05)
FAR 8.16 4.64 1.76 0.079 3491.56 (0.39~31114247.14)
FPR 2.58 8.22 0.31 0.754 13.16 (0.00~130482925.17)
SII 0.00 0.00 0.30 0.761 1.00 (1.00~1.00)
COUNT
0 1.00 (Reference)
1 0.07 0.26 0.29 0.774 1.08 (0.65~1.80)
2 -0.81 0.40 -2.00 0.046 0.45 (0.20~0.98)
3 15.45 840.27 0.02 0.985 5129687.82 (0.00~Inf)
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NPS
0 1.00 (Reference)
1 0.12 0.51 0.24 0.812 1.13 (0.42~3.06)
2 0.78 0.50 1.58 0.113 2.19 (0.83~5.78)
3 0.83 0.49 1.71 0.087 2.29 (0.89~5.94)
4 —-0.36 0.55 —0.66 0.509 0.70 (0.24~2.04)
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Figure 1. (a) Lasso regression coefficient path plot and (b) Cross-validation plot
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Figure 2. Nomogram model for predicting pancreatic cancer
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Figure 3. ROC curves and AUC values for the training set and validation set

3. YIZEFNIEIFSERT ROC BhZ K AUC ER

Table 4. Confusion matrices for the training set and validation set

4. WS EFMIIESRIRIEFERE

Data  AUC (95%CI)  Accuracy (95%CI) Sensitivity (95%CI) Specificity (95%CI) PPV (95%CI) NPV (95%CI)  cut off

YIZRE  0.86 (0.82~0.90)  0.77 (0.72~0.82)  0.75 (0.68~0.82)  0.80 (0.73~0.86)  0.79 (0.72~0.86)  0.76 (0.69~0.83) 0.434

IOIUFEE  0.83(0.75~0.90)  0.73 (0.64~0.81)  0.74 (0.63~0.85)  0.72 (0.61~0.84)  0.74 (0.63~0.85)  0.72(0.61~0.84) 0.451

W PERE T RN, AT A R S O T RS AR T BUBE, AN 80% (95%CT: 0.73~0.86)F1 75%
(95%CIL: 0.68~0.82). IXFRFPEALEIHLAERIIAS W 7 RIS, T A RO RFEYESE S, AT B ARAS 26 22
(ST IR AE RN B A . RN, 75% AR A (R T BERUZE R 37 38 5 AT R s IAG e /1, IUH
25% 1) LS BH I B AT eI 2

BB A TN EFE bR, FRATTIL SR BT B ARG P47 1) BH P T (PP V) AT A PE TIGE (NPV),
43BN 79% (95%CI: 0.72~0.86)F11 76% (95%CI: 0.69~0.83). # i1 PPV F B, 4R TN &5 51 N BH I
29 79% 1 il SO BAYE, X IR PSR SR AL 1B RS BE o T 76% 1K) NPV ISR 78 Rk [97 14 28 SR
T ORFRIG R, O H A0 KU A

FESFM TN, 2 PSR BAT RAF R PR IR SEANE,  Re o A r i XU AR X 18] (0.4~0.9) (1] 4)

TR i 22 PEIE B 1 i R e IO ASE R AN B R A 1 X 43 e I (2 RT3 21 AUC = 0.86), I BA H
B HEMERE(E 5).

3.6. BN ERREER

Z [N & Logistic [0]H#1 &% 5), CA19-9 (OR = 1.01, 95%CI: 1.01~1.01, p = 0.024). CEA (OR =
1.16, 95%CT: 1.02~1.32, p = 0.025)#1 DBIL (OR = 1.02, 95%CI: 1.01~1.02, p < 0.001)#J°4 PDAC [T f5 K
Kz, HAEMBERERE, CA19-9 EZRERAHrHILS] 7 Giih g, RYIHAET G HAb P R 5 1k
SETRAME . B Z C AEZ R i AR FFE R E R, H AN 5E(OR = 0.06, 95%CI: 0.01~0.36, p =
0.002), FHAREEAAIEINE PDAC KUK FEAE 94%AH %,
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Figure 4. Decision curve analysis for the training set (left) and validation set (right)
& 4. VIZRE(Z)FIEE R BRE I ST
10 . 1.0 L/
7 .
Hosmer-Lemeshow P = 0.528 ;7 2 Hosmer-Lemeshow P = 0.591 g
08 e 0.8 T
A 2 A
o Zos z
k| P =2 7
2 P g .
= A oy /S
S04 277 £ /o
é . /:, . 2 /,, //
2 ’ Apparent Vs ’ ~ Apparent
02 ’””o - E:;l—conemed 0.2 , / - ?dlz;:lcorrected
/’/ ,,:/'
0o %7 00| -7
0.0 02 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Predicted probability Predicted probability
Figure 5. Calibration curves for the training set (left) and validation set (right)
5. VLR (D) FITIESR ()RR E RN
Table 5. Multivariate Logistic regression analysis
2 5. %FEZE Logistic EVAS R
Z A& Logistic [7]J9 43 #7
A
s S.E V4 P OR (95%CI)
CA199 0.01 0.00 2.26 0.024 1.01 (1.01~1.01)
CEA 0.15 0.07 2.24 0.025 1.16 (1.02~1.32)
DBIL 0.02 0.00 5.30 <0.001 1.02 (1.01~1.02)
CYSC —2.74 0.87 -3.14 0.002 0.06 (0.01~0.36)
COUNT
0 1.00 (Reference)
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1 -0.20 0.30 -0.67 0.500 0.82 (0.45~1.47)

2 -1.58 0.51 -3.09 0.002 0.21 (0.08~0.56)

3 14.98 1264.15 0.01 0.991 3215656.77 (0.00~Inf)
4. g

KAWL T A M BAR EYI(CA19-9. CEA. ELHEMHZZK. BME C A1 COUNT $F50) AR
S IR (PDAC)IZI M TN B . X TGN 677 191 AN 28 G505 58 2 11 [ i P 9 % REVRAE 76 R 121
)P P73 DL G TH B R e 22 5, JRaEId LASSO (a1 th fe B FOME A R & . 45 RRN, FTIXT
T I Y5 F b ) S 1) 971 28 P B/ %5 1) PDAC 7 IR 5, ik T IHIAUEA 0.86 (95%CI: 0.82~0.90), TEfx
FERIMH 0.434 A SARAER N 77% (95%CL: 0.72~0.82).

AR FLEE RGBSR E 2 IR 2P I CA19-9 J7TH, Yang S50 fEIH RGuH0 B3
FIREFE[4], SEATHER(AUC = 0.86)FiL . Mason 2381 BA A FLUESE CEA X i 2 AT . 3% 7
WAE[S], SAHFFREE S (OR = 1.16, 95%CI: 1.02~1.32)F3E A — 3. Boyd 2 A IHF 78 E 5 BLEAH 27 2 2 i
FigEE ST GG T R (6], SEATAIRPU(OR = 1.02, 95%CI: 1.01~1.02)E EW) & . fEMHIER C 1/ L,
AHE TS BEAT IR E A 1E 22 7 o Kleeman 55 7E R i B35 IO 78 TR R IR R C s 548 R TS FHOC8],
T AT 7T R A 2 C S IR 12 W R 37 Rl 2 (OR = 0.06, 95%CI: 0.01~0.36). X Ffi 7 5 7] GE IR
T T THATH A F——Kleeman & EECERS M ARS W, HARNE DRSS CE R R TR
IR

MAHMLH] EF, CEA VE 94 2k B 207 0T (e 3k o 4 3 SO a6 42 (5], RHZL T h e S 1 s S350
JIETE A BH 2 R4 B 6], BRI ER C 1B 9B DhRehr &R, FLARY1E v RE B 1 - BB e B3 5 /1
IR AR EETE DS . COUNT P40 585 AR 1« s ok EL 4 - 5OR s T - 545t 8 9% - ROE SR
GVF5r, ABFUE XKL COUNT = 2 P40l BA IR 1EH(OR = 0.21, 95%CIL: 0.08~0.56). 2
COUNT 59 AT BeARR —Fl “I& B NBCIRAS ™, TEEIRAS TF WA G R G0 A T2 5t (A ik B 9 A 10 ~F- 1l
I o 38 P A R SOOAT WO AT WAL, (RS2 A s o7 Lk S 4 AR RS R A (117 7E (Nat
Rev Gastroenterol Hepatol) &R MIHF FLFR B, JRIRIAEE o i 3E BEACH e 77 mT 175 5 41 2R 0 B e 4 1)
M1 YRR AL, 3865850 A 4 i 1) M AT R e 0121

ASHIE FURE 2 1) T A 5 TR e I 2 3 )G IR A A B - 24T PDAC T2 12 R 2 D IRIRAR,
PRI HEIE 18.5 K, AN AL @ i H AN S 2 B nT SEB 77% v 2R, A SR 40 K2 Wi ) I PR =
JPAS . GG L, AR T (80%) B I i T H— CA19-9 (65.7%), A RUfR T Bk
JRRAEZE IS S 2 W 1) GBI A S T IR bR E(CA19-9. CEA). FFIIfE(DBIL). B IIRE(CYS-
C) M E FRIRAS(COUNT VE43), A S Wk s 238 1 2 4 AR B ESCAR o FE SRR A R, 1 ABE 2 a1 Sy i
AR NBERIR B TR, JLHEH TG i R 32, 35 B R = AR U 75 AL Je 3k AT 12 N
BHEE . RE RS T, 2R BIE B ETE 0.4~0.9 [X [A]R, AR KRR, X IE IR R M
5E PDAC F55 105 I, e JRURG: X[

AW TEITVE AR AR TR FEME: 11 PSM S A BUEPRIELE 22 7 (SMD < 0.2), &3k ik
Pl A NIEFRAEFD 2 OB R TR T GARRPE R BRI & 40 2 3hFE(7:3) AT S Rl 47,
BRI LR AFAE CSU T 52 22 :(p > 0.05); R R A HTIE S LASSO [ml A% 2 B AL v, [F) B (R B A L 7t
W E bR ED): BRALGIER FH ROC #I 2R, Rk fiZe ke sk th 420 M = EVPAG R R . R Wk, A0
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