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[ Abstract ]
differentiating between autoimmune pancreatitis (AIP) and pancreatic cancer (PC). Methods Data of 133

Objective  To investigate the role of endoscopic ultrasonography (EUS) in

patients with AIP and 113 patients with PC who underwent EUS because of obstructive jaundice at Peking
Union Medical College Hospital from January 2013 to December 2018 were retrospectively analyzed in the
study, and were randomly divided into either a derivation sample or a validation sample using 1 : 1
allocation according to the random number. In the derivation sample, 10 EUS characteristics were used to
construct a prediction model to distinguish between AIP and PC, in which predictors were identified by
multivariate stepwise logistic regression analysis and predictive efficacy was evaluated by receiver operating
characteristics (ROC) curve analysis. The predictive efficacy was assessed in the validation sample. In view
of the subjectivity in the judgment of diffuse/focal hypoechogenicity, 2 prediction models were designed in
order to avoid bias. Results By multivariate stepwise logistic regression analysis, diffuse hypoechogenicity
(OR=591.0, 95%CI: 98.8->999.9, P<0.001) and vessel involvement (OR=11.9, 95%CI: 1.4-260.2, P=0.023)
were identified as statistically significant predictors for distinguishing AIP from PC. EUS characteristics
excluding diffuse/focal hypoechogenicity were stepped by logistic regression, which showed that hyperechoic
foci/strands (OR=177.3, 95%CI: 18.7->999.9, P<0.001), pancreatic duct dilation (OR=60.5, 95%CI: 6.2->
999.9, P=0.004), bile duct wall thickening (OR=35.4, 95%CI: 3.7->999.9, P=0.009), lymphadenopathy (OR=
16.8, 95%CI: 1.7-475.2, P=0.038) and vessel involvement (OR=22.7, 95%CI: 2.0-725.7, P=0.028) were
statistically significant predictors to distinguish the two diseases. Both prediction models were built in the
derivation sample, with area under the ROC curve of 0.995 and 0.979 respectively. In the validation sample,
sensitivity, specificity, accuracy, positive predictive value and negative predictive value of both prediction
models were all >90% by using the optimal cutoff value. Even for discrimination between focal AIP and PC,
sensitivity and accuracy of both models were >90%, and specificity, positive predictive value and negative
predictive value were all >85%. Conclusion The 2 prediction models have good differential predictive
value, and EUS is a useful tool to differentiate between AIP and PC.

[ Key words ] Pancreatic  neoplasms; Autoimmune  pancreatitis; Pancreatic  cancer;
Endoscopic ultrasonography; Prediction model
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R NBDRARHIEE X
B R i X
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Z R Logistic A5 [ 573 B, i i T P 1~ 2 Tk
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1.AIP F1 PC R85 A Il R AR AIE < 217 151 AIP J8 3%
A% (58.34£11.59) %, 55 174 5 .2z 43 151 5 197 151
PC HH AR IS (60.79+9.86) %, 5 107 f4] .4 90 141 .
AIP 1 PC f8 2 vh & I 45 BEL P B 98 49 B 451 43 301 hy
61.3%(133/217) F157.4%(113/197) , B & M L 22 7
TGt #5 X (=0.661,P=0.416) ., 217 ] AIP &
H PRI PR R Y 58.5%(127/217) , Herb R R 3R 1E:
i R i 9.4% (12/127) , 4= [ 75 18 b K 5 90.6%
(115/127) 5 Jay kb R A 41.5% (907217 ), i A8
DT TSk . 197 46 PC E & ¥ 36 390y Ji 3k Jmy b
PEM R B 0

2. YN GRFEAS TN g0 TR AL AR BE 2 85 - 133 Bl f A
B Y ALP £8 35 8% BE ML 23 B 2R AR 66 15 R G IE
FEA 67 1. ATP YIIZRAE A B3 PS4 4E 1 PR HE
191] /R 1 i B/ Jy ke i R B 43 B LG5 4% T EUS A
fIE 5 b, SEEFEA B H R R TR E X
(P¥7>0.05) . 113 FIFEA EIE A PC AR5 i FEAL 7
RANZEREA 57 B R UEREAS 56 4] . PCYIZREEA
S DR R L] 45T EUS F51E 5 H, 5
IR UEREAS B U 22 R T Ge 24 L (P34>0.05) .
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3.AIP I PC H 5 1 EUS FFAE X FE - 26 2 SR iy
SN ZRFEA 66 1 A7 B ) ATP S8 5 F1 57 i £
A HEE I PC R 1Y EUSKRIEXT . BRI R 3 Hr3
HT R AR ST 5T R T8 P [ R ORI L [l 7 kR 2% /D
£k B JELEG [l 75 A R4S B 448 JEE I bk L 45 i ok
TE ALP SB35 v B A H 380 5 (P J41<0.05) 5 [ 2, Jigé
PRSI B S e T P AT, | R K B il A 2 AR A
PC B h RS 3R 5 (P #4<0.05) 5 1 IHEVAE 3
Tk AR R AE 4 2 H) 22 R g B (P>
0.05) . {HAS TR, R SER I SR AE ATP 3
RS R 42.49%, 1 7E PC AR T RS H Rl
0, LA E R
F2 IR AT HATHY ATP AT PC 1% P B RO

XL (% )]

AL e S S R
BRAETVRIE PR IRAL 55(83.3)  3(5.3) 100.213  <0.001
TN m M A AR 10(15.2)  54(94.7)  103.764  <0.001

[ EVEPIWES S 63(95.5)  7(12.3) 86.283 <0.001
AN S 19(28.8) 0 19.407 <0.001
JEE SRR [ 75 A1 2% 28(42.4) 0 31.309  <0.001
FREY K 13(19.7) 49(86.0) 53.729  <0.001
JIERSRESiNS 64(97.0) 57(100.0) 0.499*
JIELAE RE i L 59(89.4) 13(22.8) 55.873  <0.001
N RESY N 40(60.6) 23(40.4) 5.022  0.025
R 8(12.1) 26(45.6) 17.154  <0.001

VE < ALP 45 11 £ 5508 HE MR 52 PC A WOl 5 4 Fisher )
RS

4.AIP 55 PC S5 51| T 0 AS 7Y () 4 22 - YN ZRAE A 1Y
Z N2 Logistic B0 AT 4528 (3 3) W, R
ST T 1 [ 7 el A A il AR AR ORAELY 95% CI AN
51, LU E AT Gei 24 5 SCRY T R 1. %
o OR (B8 25 1 U, T PR AL - 7k i
[] 75 el A R T 591.0-1=590.0 43, | A7 1t 45 11 =
043, M JCHAFE=590.0 43 ; 1 3 R AL A IR P53 4
11.9-1=10.9 43, WA I FHAE=10.9 43, i Jo L FRfE=
043 MRAEAFOT L Tk 2 A0 A R AE 140 Y
SR, R ATP FIPC S0 A TSRS 1, X T A A
R B 4 #E 1T ROC R £k 4 T, AUC=
0.995(95%CI: 0.990~1.000, ¥ 2) ; 2 #& Youden $&
B E S A2 W B AE K 36.7 4, BV EE3236.7 43
LWl PCL<36.7 4312 W K AIP,

FE R VR 0] 7 ARG A S Ak ] 7 ik A1 s )
T 8 Tl EUS H#AIE 887 4647 2 [ 3K Logistic & 40 7]
VA A A B TRUMAR Y 2, 45 51 (36 3) @R, 5 [m]

S/ S5 FE Y 5K IR AR R R R 4 ok A
I AEARAL S 1T BE A 2 37 500 PR, FCRAE P oAk vk
H177.3-1=176.3 43 (1 =0 43, J&=176.3 43 ) .
60.5-1=59.5 43 ( £ =59.5 43 , Tt =0 43 ) . 35.4-1=
3445 (F5=0%,J0=34.441) .16.8-1=158 73 (fi =
15.8%%,T6=043) }2 22.7-1=21.7 53 (F=21.74y , o=
043) . TR 2§ AUC 4 0.979(95%CI: 0.961~
0.997, &1 3) , S A2 B {4 4y 78.3 43, BV ST 45>
78.3 4312 Wl PC,<78.3 431L Wt Jy AIP,
R3 NBEMARREZ N & Logistic 45 1) /347
W 3 43

@%ﬁ%ﬁ ORfH  95%CI i (OR-1)
Ak

TR AL |
PRIBYEF A AT 591.0 98.8~>999.9 <0.001 0  590.0
MR 1.9 1.4~260.2 0.023 109 0
Ta A AL 2°
S [l R A 177.3 18.7~>999.9 <0.001 0 176.3

F YK 60.5 6.2~>999.9  0.004 595 0
JIEL 4 BE S 354 3.7->999.9  0.009 0 = 344
[N SELT LN 16.8  1.7~475.2 0.038 158 0
1ML 2277 2.0~725.7 0.028 217 0

T HEBR TR 1] P B AR A e A [ P BT

5.AIP 55 PC %551 T I A Y () B 1E - 7E B0 AL A
L FRATDGE L A A T AR R A T Y0 UE . o
MR 1, 67 4] AIP & v 3 1] 9% 5= 12k PC, 1M
56 51 PC (8 T 4 BBk =124 ALP; N FH TS 7Y 2,
67 1] ATP B35 #1 56 1] PC H T &4 4 6 9z
(FR4) . BRI, BUML D 1A A 7 2 % 5]
W AIP 5 PC 1) RS FE 5 R | FHPE T
AR 0 BH P T AR 34 >909% (36 5) o AN T3k 18 b
KA ATP, Jay b fith KA ATP 5 PC by 8 53 57 o IR e
HE R — 2 7 ] Ab 00 A 75 ek 56 AR A v ) S ke
KA AIP B35 5 PC B H JEAT S 512 W 0k 43 4T
A ST N N 1181 U 1 3 5 R
¥ >90%, F¢ S BE | BH Mk T (5 A Bk
¥>85%(F%5),

it

PEA B AIP 5P EE M PCHAHEE N
Il PRAFISEAR 2 3R B, i IR B S 552 W A Pk ki
i 1 X VR B A BE T X5 T N B R IS U R U
W N IR YT RS AR R R . A9
5 R R, EUS T B S5 B ok 18 e [a] A s L o [l
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02F
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1-FE 5

B2 A5 Gre kBRI 4 5 i B R | 272K T

R AE i 26, fh £ F 18 B SH 0.995 (95%CI: 0.990~1.000)

B3 B s MR A 5 I it o 5 00 A TS Y 2 224 T

FERRAF 2R, ik 1Rk 0.979(95%C1:0.961~0.997)

R4 AIP 5 PC %5 T A BY A5 56 UE AR AR op B 12 T 4G

()
TRMALI 1 12 TR 2 2

&L
AIP PC AIP PC
AIP 64 3 63 4
PC 4 52 4 52
&it 68 55 67 56

- AIPHE H S T IRAR 58 s PC R IR AR

PRI SR NI AR R RG] S A1k B AR A R i R
TR AP B2 I I 2, Rk [l 7 s L 2 A i
ik K ML 45 R AR 34 PC BIIZ I 5 it BHEVAS B 5k Ak
EL 285 o A T RS R A I S I E A PR . BeAh, R
I TRT 7 AP 2% S8 ATP AR A4 5 (1 — 35 EUS F#4iE , HiAE
AIP SR PP AU R 42.4% , T 78 PC 3 E—
) B . SCk R GE IE 4 AR A RE S AR S
(100%) , {H R A 2 (20%~26.7%) 7

— SR, R T i TR ATP 5 PC ) %8 S R X
25y, WOME ) 2 SRy ke i B ATP 5 PC Y2250 . AR
PERATEL, LR ILEA B TR (D)X T
Jai kRS ATP, Sk T 2530 R kI oK, SR
B [0 7 AR T S A 5 e 7R kR Sk s/ Ak
(), 628 T LA PR e L) S e (&1 4) 5 1 PC
PR S 223 IR AN FUMAIR [T 75 (5 57, f5 = BHUTRLF
Y v el AR s AR T AR G R (R S) o (2) DA
Sk fib R A R ) Sk R A TP RV i IR R SR 25
FEAS T A AH LS 0 [ 75 R AR 2 AL B S, 2R Ay [
PO 5 PRI FbE . X ] BE A R « 1A
FE B 5 sk — REAFE AR RE R 1 O E O
B, [ ] B AT — BRI 2540, X A ik — 4
g BRAGE SRS o T LA Sk 3 467 S RRAE 9 PC, L H
JIRe i A JR8 8 S ok [ AR X IE o (3) Jei kY ATP H
T RE A R RN RIS F57Ek 2 (= BR T al sE
JETRERG R R 6)" i PC ) R A BE R R U] £
Jaikt RX R B AR (81 5) .

ZHTA PSR 3R AIP A1 PC H 4 1Y EUS RR RS
T AW KRS WA fE , A2 W AP 1Y
R E R T6% , 55 FE H 96% ; 1M XiF Jey k1 5 ATP fiY
RIPENUH 45% ,F5 528 0 96%7 . WFIEAFHELLT
SR BRAE - (1) B HE AR B/, A 25 4] AP Al
3016 PC; (2) ARARE 8 35 2 B AE7E SE A T 3 4 5
(3)PEAr AR BT B, R % B RR[E] EUS FRAE 45
HAERE . R T iR BB iR oE B A L AR 50K £
A BELME BEIR Y ALP R AT A5 B B0 Y PC i

RS AIPS PC USSR g NS RE[% (95%CT) |

FEETRY REGE S ERf % I P 00 9 (i
1
AIP X [ PC 92.9(82.7~98.0) 95.5(87.5~99.1) 94.3(89.8~98.8) 94.6(85.1~98.9) 94.0(85.4~98.4)
Jey kT ATP X LY PC 90.7(85.1~96.2) 90.9(75.7~98.1) 90.8(85.3~96.3) 89.6(80.9~98.3) 91.9(84.5~99.3)
PRI 2
AIP %} [ PC 92.9(82.7~98.0) 94.0(85.4~98.4) 93.5(89.1~97.9) 92.9(82.7~98.0) 94.0(85.4~98.4)
Jey kLT ATP X5F LY PC 92.9(82.7~98.0) 87.9(71.8~96.6) 91.0(85.0~97.0) 92.9(82.7~98.0) 87.9(71.8~96.6)

1 ATP 4R 1 B e VEIREAR 4% s PC 35 BRI
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B4 [ BV BR S L 1 A BUR S RRRFAE  4A B SO, LS B ] PR R S5t R0 ] b/ R A/ Al RV A R 24 5
PECHF KIS ) s 4B WA RIE AT TEM AR AR e ] P iR (5 S5 074 ) 5 4C. DM R TR A, HESI BT 2 BRI P [l P Bl R A [l P AN 2y

BtE(=ApR) I il MRS AR (k) BS  BIRESE AN BDR A EREE  SA Bk AR IR 5 07, BBS Y sk f
AT (FF K BTHR) 5 5B < JHESk A LI SRy [P Dol AT , RELEN A BE AR X RS J5E (5 Sk BT ) 5 5C 2 RS RS AR RIS o5 52, A5 o L <2 0

FT LAY P (BT S T ), 25 S A D AE MRS BTy 515 5D JBAAR | e S5 52 458 ] A (A Wl 3 e (AR Sk T )

FiR g A N RS IEE A A BERE PR TR ISRRE O A IRV RE DR U8 P S 39 L A BE ] 7 22 B B = IR " RERAE (37 S BT ) 5 6B « IFLEVEP RE /R B

FEGIEIE YR S B SR I AR (R Sk R )

R, JFFE 121 BENL I BN GRRE A RIS EAEAS 5 75
WIZRAEAS AR Logistic 38 A5 a1 U7 73 Hr 45 2R 5 nl
RE A Sz T A 750 FEIRAE I, AR — A B
h LR S 0 T ASE R T e R S B R 18 Ry
ek I 75 A e R R B A — S Y L, DA Dk
A fAF, ABT IR B T 2B . SR
7N, 2L AUC ¥49>0.95, X% ATP 5 PC 9 4 551 H.
A B R BRE . RS Youden 75 K05 E # e £
T, PESUEREAS , 2 AR (4 T R AR e
S R AR BH A TR A A T (EL 4 >90% 5
MEZH 3 BT 57 RIVSE XS T 46 551 R X ) Je kY ATP 5

BE6 [k

PC, 2 MR f 5 A0 FAE B SR 19 >90% , 5 %
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