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Abstract

Objective: To investigate the primary clinical risk factors of hyperamylasemia after endoscopic retro-
grade cholangiopancreatography (ERCP) in elderly patients with choledocholithiasis and to construct
arelated prediction model. Methods: A total of 227 elderly patients with choledocholithiasis treated by
ERCP in Qingdao Municipal Hospital from January 2021 to February 2023 were enrolled. Based on
postoperative amylase levels, patients were divided into the hyperamylasemia group and the normal
group. The risk factors were analyzed by x? test and logistic regression analysis, and the prediction
model was constructed and tested. Results: Logistic regression analysis revealed that advanced age,
endoscopic papillary balloon dilation (EPBD), and other factors were associated with hyperamylase-
mia (P < 0.05, OR > 1), while endoscopic nasobiliary drainage (ENBD) and other factors were protec-
tive (P < 0.05, OR < 1). The receiver operating characteristic curve for the predictive model had an area
under the curve of 0.829, indicating its good predictive capability for post-ERCP hyperamylasemia.
Conclusion: Analyzing the risk factors for post-ERCP hyperamylasemia is crucial for clinical prevention
and reduction of this complication. The predictive model based on logistic regression demonstrates
good predictive performance and provides a foundation for predicting hyperamylasemia in elderly
patients with common bile duct stones following ERCP stone removal procedures.
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1. 518

B NIETUAAE 3G, FRE CLIZ 0 N E WA B, R B e i 1) A0 Ze i it 3 N 11 2168
ARG N . PR 22 AR S e DA 32 AR BER TR, BN BMRSFIR T HME LA BRIT RCR, B AT B iH
it A (Endoscopic retrograde cholangiopancreatography, ERCP)CL & uia T 5 IH BV 45 40 1 B ik 7
%, BRI S i B2 23 (EGSE) A W IH A 285 A FLATT 52 F- R IF B8 3 018 2 75 A E R RiAT ERCP BUA
AR[1]. BE3E ERCP BUAHIARM T VZ N, ARIEFFAREH s m, JCHZZHEES, &E IR IFRE A
Jii R I ILE (post-ERCP hyperamylasemia, PEHA) FIA J ik i % (post-ERCP pancreatitis, PEP). #54t1t,
PEHA [ 23RN 13.4%~52.7%, PEP fIKAEZR N 3.5%~12.9% [2], JfE /™ & Al G B2 SHIET.
H AT T2V 85 ERCP R 5 Sie B B MAE AT 7T 4, AR 7 52 i DR 3 A R s Ve oy i I T3
DAY (R 3RE TR W, AT B R B R 3R X 2 R R i B VIR S 45 0 3% ERCP ARG &l
K B IAE AL fE R R 2, R TS, SRS TRBT R s, DA RS FE R RERI R A, ki &
IR, PR AE B RO B 9
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2. AMERE
2.1 HRMR

[ e IS4 2021 4F 1 A & 2023 4F 2 A 5 51 1L BE R AH S B 4540 42 ERCP RIAIT Y 227 B2 4E
BEIGIRTIR . GIAPRIHE: O 8 >65 % @ MRFHEWNHEES A, © IR AZETTR
FARICKET R 5EE . HERbrE: © BEE SRR R SIS AR A& S K1 @ WEBR AR,

2.2, IeRFERME

PRI BB AR AL, e M. il ebOo . BERRR . BRAEIHZEDIRR TR S, ARids
ERCP #AEHEARIEIL, W EY K, + —faaylkls, RPAs N LR 389 5R(EPBD). WH T 3L
SAFLNYITAREST), RPN AP R, BOAERTE, WET RAEESRENBD). WET FARE B E 3228
BENAREEGAEIEIL,  LASARTTIUT R NS 3 K S A 5 TR A AR KA ER e HSRAU D (B ) S 1 0L

2.3. BT R ERFIERRE

RFTEE T 8~12 h, FERF RIS B AR /0o FEL B I S VLR B8 A 7 Ak b P 10 mig, R ERIR & 50 mg.,
JULPAIAES L B0 10 mgo AN FT i ZHURE T UFLEKARLNWIF IV I HEEA 70k, A fYREE 10 mL
TSGR, X 26 FPSIHAE B Ly kG oL, IRIEFSLMIERS . 45A R/ NERYITFASLIE 2K
FE, AP EERIEIUR A A IR ERE S A RN SHERE SEEENREENBD R, RfFFEN, VR
MEBFE AaE. BEEEIR. REMIR I SRS RS 4h, 12 h B LI i,
FREVEMEIER, ARG, X, BE KREARE, K524 h rTEERR, FWIEITRE, BERH.

ERCP A J& = U H B ML 2 AR [3]: AJS 4 h BURJE 12 h L@k Bk > 1B {E EIR(BMD 2% >
135 U/L)H < IEH{E FIR 3 £, TCROMSEIR AR I BA BB AR %K. Hl ERCP REH L RE
TR VE T LA A R N R M B IUE 2 5 IR 4. SRA SPSS 26.0 B fExd Fi S 8is gt AT bt 4=
FIEAS M 52 B VORISR X +s o Al se M VORNS Bk & 2 EERoR, BRI R AR A 2 A6
% R Z A0 % FH —7¢ logistic [F1 V43 Bk 56 o F1) FH R4.3.1 B4 rms 6,545 21 it 37 4H ¢ R 2544 282 Nomogram
TR , 18 F] ResourceSelection £ii3:47 Hosmer-Lemeshow $8L-& 0 K6 36 56 1F 51) 28 &1 XU R 7Y 400 25
F2Hi| Calibration #148; KA ROC HiZ&xt# s B By EAT M E T, FHTHE AUC fE.. B FH P sk i 264y
Hr(DCA) i 28 PP At Fo I R AT % PL P < 0.05 NZE 7 Gt o
24. Gtk

K SPSS 26.0 FAFX FHAFEURIEAT 0. ARSI EE TR X £ s 7R e tEviei)
FABPEERE A e RoR, SRR TR 2 K ZREHERA G logistic IR, FIF R4.3.1 1K
1 rms AL 1S BT AH G R 244 4 Nomogram Tl {48 Resource Selection €147 Hosmer-Lemeshow
FOLA I G B0 1 27 282 PR UGS R (UL 5 15, 4241 Calibration BH2E; SR ROC fi 28 i i 2 OB R 147
oo, - AUC fH. S PSR 26 73 HT(DCA) B ZR VAl FLIG PRI 2 . AP < 0.05 NZEFAHGil 2% 5 Lo

3. &R
3.1. —ERSH & ERCP ARG EEMESMAE L £ 1ER

R 227 B VIR E 45 A 1T ERCP IRYT B, Hrh 5 134 7, Lk 82 f7l; 4F#% 66~94 %,
PR 7775 £7.60 & TN EE T 62 B A ETEm g ILIE, KA N 27.31% (62/227).
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3.2. BEPRELEOEE ERCP RES EMEEMIELE RO

AR BT R S I SV S5 A ERCP BUAA S = Ve 4 i IR (14 e [ R 3 il e, A2 7E+ 48 %
Lk, RueRH EST. EPBD: fRIFPERIZFE NARF KA ENBD. CHEN, RETEAHBIEFIE, R
JE AN R K FHBAUI(P < 0.05) . A S5 mrvE b B MAE R A AEEER], BEAE LR BEIRIG . a0
MRSEY 5K, HBETIRAR, AR R HBCA R, BUABRIESE T 2 oGt 2 5 (P > 0.05) (% 1),

Table 1. Univariate analysis of hyperamylasemia after senile choledocholithiasis ERCP

F 1. BEMEREEA ERCP REEEMEEMIAERE =S

v yE| EVEEEIES R TRV B LILAE & A R P P1{a
<80 % 29 104 21.80%
EHS 4909  0.027
>80 % 33 61 35.11%
5 33 105 23.91%
P53 2.049  0.152
58 29 60 32.58%
N p 3 28 83 25.23%
= 1L R 0.477  0.490
=5 34 82 29.31%
- & 19 47 28.79%
PaRIWS 5 0.102  0.749
5 43 118 26.71%
& 17 39 30.36%
W IR 0.347  0.556
5 45 126 26.32%
= 14 47 22.95%
RHEFE D) BRAR 0799  0.371
5 48 118 28.92%
X . & 43 126 25.44%
ERSN=EINES 1.164  0.281
i 19 39 32.76%
B . 2 30 54 35.71%
+ eIk E 4741  0.029
= 32 111 22.38%
& 46 90 33.82%
EPBD 7.244  0.007
= 16 75 17.58%
& 58 120 32.58%
EST 11.542  0.001
5 4 45 8.16%
. & 56 141 28.43%
A W 0931  0.335
= 6 24 20.00%
‘ & 47 137 25.54%
OBk S 1532  0.216
5 15 28 34.88%
& 5 31 13.89%
LZEEN 3.884  0.049
3 57 134 29.84%
& 42 135 23.73%
ENBD 5.199  0.023
5 20 30 40.00%
- N = 3 35 7.89%
NI IS 8.668  0.003
5 59 130 31.22%
. . & 15 81 15.63%
ARJEAEKINER I 11.446  0.001
5 47 84 35.88%
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33 BHEMBPREEAEE ERCP REEEHEMESEEST

W BRI R AT P 4 R 22 S MR AR AN N 22 IR 2 G logistic [0 4T, 45 B Son AR il ik, EPBD.
EST. LB N, ENBD, AHiN MMM, A5 R A KA S A 5 e e B i LA 1) A
SR E(P <0.05), Hhimi#s, A EPBD. EST MM fERERZE(OR > 1), R ENBD. 4L E N,
AW RS 2 4%, A5 B FH AR KA R S AU AR ST AR B PR R (OR < 1) MR MR B AT
AR LR = 5 RS e R B UE JE AT A (R 2).

Table 2. Multivariate analysis of hyperamylasemia after senile choledocholithiasis ERCP
2. BEMERELER ERCP RESEMEEMES FENH

W E p1a FrifE iR 22 Wald 18 BEM OR el
TR PR
R 0.782 0.377 4.303 0.038 2.187 1.044 4.580
+ el El ki E 0.670 0.379 3.120 0.077 1.954 0.929 4.110
EPBD 0.855 0.399 4,599 0.032 2.351 1.076 5.135
EST 1.913 0.685 7.803 0.005 6.770 1.769 25.908
SCHEN -0.943 0.951 17.197 0.000 0.019 0.003 0.125
ENBD -3.393 0.787 18.661 0.000 0.034 0.007 0.157
R 2 4 -1.841 0.729 6.386 0.012 0.159 0.038 0.662
ENERERSEYES LY -0.955 0.398 5.758 0.016 0.385 0.167 0.839

3.4. YR EFMARE H I8 E
MR 2 R R0 W 45 R 2 1 7 AN IRSZ ARG R 3 A4 & Nomogram EI(ALIE] 1), B s R SCR BN
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Figure 1. Prediction model of hyperamylasemia by nomogram after senile choledocholithiasis ERCP
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ERCP A Ji5 &3 K AE R B AE (B ARSI R 3 AT EST A& ERCP A5 K AE e ki MR B K
fal R . ROC BhZR(ILIA 2)Hh dhLk FTHiAR A 0.838 (95%CI: 0.783~0.894). FHMIFAVE viEHh £ (/4] 3)Em, 5L
bR FAR 5T IERR RSO RS S, 3 Hosmer-Lemeshow fULA L EERG G/ P = 0.9545 (P > 0.05), RIK:
ik Ssebrth vy &R, HIDHORRARML, SRR EE RLr, HA RIFMAITERE. DCA kK
GERIR, MBIMEERAE 0.01~0.91 I PRIFIR A E, IR REFIIIEAIRGEEE, IR MRS 4).
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Figure 2. ROC curve of the prediction model of hyperamylasemia after
ERCP operation
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Figure 3. Calibration curve of the hyperamylasemia nomogram prediction
model after ERCP
3. ZFEREL A ERCP RGEIEMERIES 2 B FUNAR R KL
i:3iiiks
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Figure 4. DCA curve of hyperamylasemia prediction model after ERCP
4. ZEFPBEELEA ERCP REEEMEBMAEY L EFUNAESY DCA #htk

4. g

JE S R S AR WL, ERCP R ECAYEIT I 45 (0 B 2, B BB, YaT7 I 4
BB, BEATREGSEMRS. MERBADZRAIE, SENASEARERYE,
% ERCP HUAARM R BRI, hTZENERIR L, HUERIE AR FRIZHET, R
WA, ARSI RAE. o few W RN AR R M BEILEE, 84 DL F LSRN EE. ©
ERCP A P4 5 Oddi 350 WUK M sl IR 4510, BREHIRIE A 4] @ P9 B BE a8 Wl B0 S470 4 R
HETTT SEGA A TR 8 TR 4 S 83, R BB IR ARG BRI & . © 1B R it i
FIESHT %, SRS R . @ WCERRYE . AT R I R BT R R R
J9PEP, FEEH MM ER. AR LLEEN L, RIAJE R EIE G R AR A 27.31%, S
BAENRELL 80 L5, k% 65~80 %15 80 % LU L i B RS B VO B ILAE K A28, R 80 5 B 1
TG AT B R R E ST 6580 WY, BEERZHESNIRIEDET 80 L&
ERCP HUG ARG M fa R 2. X WK 5 B e e L R 2R (0 R e, LR b s, 75 FLI R
5 3 B B R 2 IR fE R R 25

AT FE S BUA TR SV E 2 B 2 4R M 5 45 47 ERCP RS S M EHE, EST AEid s F )T
G LR, ABE S8 207 R IUAT EST RSB vE BRI M R A2, £ EEMT
GE Lo EST 2 AE v LR (07 S Wbk R 2, I3 T A (R e A v vl ) iR M 5 T T 1
FEAUEE, B ARE B ISR, SR KRR T . EPBD R B S 4 EERIEY TN
U BERE Ak . AR EST AT, EPBD AW T i, 5 FLRIIRE e ) UK ELAE S (157 Oddi 454
LI TIEE[S]. HBFICrR R I EPBD AT A jEh i IUAE () fs PR 2%, =% HE H 2 325 R /2 EPBD AR J= i
BB AR SR, B S R E AR IR TS A IR IV A E6]. AR N R
53 2%, R 1] 2K B R OB 22 2 1 A % £ R 8 0 (OR B 7E 2.10~2.77 2 1)) [2] [7], {EBASHF 5T
B DR 2 % TR 24 W R N A S A R B S AR R B, R R S T
BAAR A _F AR5 Oddi $75 20 L3 25 BT BER0 5 AN ) )AL, R . B HEE, AR 3
AL AN, VR R B RSN L, 3T AR AR R LR () R AR [8]. ST, A
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— DA AR T[] A AL R B, RRAE BB A SR N R b, ORI, HoARASR
Bt 7 (1 IR S 2R R PR, 30 VR TT R, AR FH 2 R IR S R T B N %

AR S S e SR S S AR KA 3 S LR N S R R 3R, X 5 BEA AR SCHRGE 1014 45
Ak 84T 9 25 (NSAIDs) AT LUE I F0f1] A 14 — Py Bz 40 M PR 45 6 FEAE SO0 SRIBC S B R R BUR SR - Li 55
[11]3AA ERCP BUA A Ji5 B AR AR VAN A= A AV IS TNF-a Al HMGBL 225 iR 45 (10 & A2 3 At 4 it
T2, 1 NSAIDs 7]~ TNF-a F1 HMGBL. KM & 11 P B 2% 2 Al v [ ERCP 45 e #4128 1500 T A 6 NSAIDs
YR ZEE SRR R, 1F ERCP AT RLH AU L7454 25 100 mg XU R I MESE 2 TS PEP % ey i I E [ 1]
[12]. WFFCRBAMGIVESE S 100 mg BEA4A 2 /& ERCP A Ja ik B MAE S AR 28 (1 e AR Ty 77 20131, #8m
2y % 200 mg HANEEE 100 mg FRAGHIN[14]. A KANER R LA Re i e B 2 FIBRAR 73, R
HURIIER TR, R BE RIS LAIER[15], #EMiE> ERCP A5 miekiBg fiE & PEP k4.
WG e 56 i FH T B SZ 1T B IS ) ERCP HLTRUEE BEAR S B 85, AR KAm R A T2 % KIH ERCP
FTIHAF™ A S5 IR AR E[16], AR A A AR, 33— R ek I R R AR 2R [17]. it
b, A RAE ST AR A M| WS S A R4 A B85 A S HEAORE I T A R 4 AR [ 18]

KA RR R T RRA P RIAFEASKEEAER R, ks R IEEREE SR %,
B S BEAR 48, T Lemmel ZEA1E[19]. M= & SEFLKA BAR T, SWGE RIh%, ERKIGE X
B e teAh, EEAKIA YR 55 RAR GGy, 35 8OR G SeR B IE 1) KR I . (A
W Z R IT R ESR I E L, BIERX R BIAR P HUA SR R T,

AW 45 R R NS 450 B ERCP RS & VM B IURE 1) R A AE MR, BEAT & L o R PR
O IRV GG T 2 e gt 2 3, R B s L WP . el IEZEDBR AR S5 [
R G RIES AT, AR J7HE, Fatema Z5[2010F LN &t ERCP A J5 e b i I SE [ 3k 57 /&
MR, Bt E 5 %4 Oddi 52 WL AEfES(SOD). fEAHE Tt i B It i ek g R &, (H—
BTERIFLGIFE N, RSMARANTF, BEEFR TS AN R FE RZFEEE, BEZFEANA
Faity BRI R D, SRR BN RING %, HATEE ERCP HUA vk R BN ERFES M I, X
TRRECA VLR R R e, Z2HEEFE EA A ARG BN ABFFRIH A
75 SR A e B UE R A R G 22 5

AR 76 Logistic [BE 74T I 45 54 A R 21 26 B TR 2 1], A &% T B8] 30 R R AR R 2 ]
AL, PR SR E N JE ERCP A 5 H 8 R AR Yk B IURE A B R AR AP R 2, R AT EST A2
5 KA m e B IILAE I i KGR PE R 2 . J5 4 Hosmer-Lemeshow #4108 AT EG . T IS 70 (g A v ot 286 Kz
DCA I ZiiE IR NG 5 S E O R 2 5, WG R, FR@EtBes, 1mIRSE IR .

UL ERFER R 2 4h, ZAEIHRAE S5 A ERCP BUA AR G e K B IURE 1) 2B 36 7T g 5 AR 4 I3
EEAERTIR] S 3 NI 527000 B B B DA R BRI AR A AR SR R FR A O [21] [22], | ARG BRI R SE R R R
HATVE AT FEZFPEIR S A 4540 T3 ERCP S TR i Ve A g IURE 5225 FE DA L Sp M iti: (O
SEEARAT AR IR AT A, WIRRIZIT, PR VP4 ERCP & ROE AR TOE, HMUA T B %45 24 100 mg
WIS . @ R EIEE A, AR ERTE], IS RE. @ LZETPAIRPEH L
PR A 1 L PR S IR S R S 2, DR IR BB R . @ R R B E NG R R, I
NG PPERE, FCRE KRER D). ® REERS TREE, AKIMRBE KR misia T,
B 12 K, WIEREEIER SR,

5. &g
i BT, #ERe, ARth EPBD. EST NEHEMIHRAE S ERCP UL A JG & ek B MURE 3 T &
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BrPEA R AR ENBD. SCZRE A ERPD, ARFTRFMGIMSE ¥4, A Ja BN A K AIE KRB s aT
DRIPERI ZR . FI LR PR T AR R4 LG (R T 2B S i PR S I, T S B EAT Il PR R 3, DARBARAY S5 i

TE Ry Bl IUAE ) 2

EemB
H & RARHHRIIUE (19-6-1-22-nsh) .
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