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[FEZE] B# BTN 817 I & 52 R (endoscopic retrograde cholangiopancreatography ,
ERCP) J& 2 M R4S e 0 fa 16 TR 28 I A R ikt . 5k WUBME 29 BT 2014 4F 1 § —2019 4F
12 77 25 N 2R 55— 2 e R VA 45 A 42 %2 ERCP AR IR R okl AR TG & A4 Atk A 42
W RR 2 95 B CARAS 2R 41 ) , LA 10 3 bb i) 3 3 301 B LA P i B R 5 ok & A 2 MRS 5 i /B
285 Bl (JCHRAE R 41) o R Logistic [ A4 7 43 B 52 M ERCP A J5 2 M R4S 58 i 2l 57 fE B PR 36, AR
i Z R A0 T 45 e, 57 T ERCP R J5 AP LA R & RPNk EIBR, ] ARELR L
B ERCP A Ji5 & 2B R4S 4 B8 38 R AR NS 4% S0 B AR AR % 6 T W I L T 2 IR e 2 I ol 1k 1
TR g A 20 | NS REREDRE IR ELAR IRAE R w28 AT 28 BRI IE N SR ICE R L) AT 2 B
BRSSO Fo ) 75 T 22 534 G2 8 X (P<0.05) . Logistic 22 B 2 [0 43 47 B , #5185 (OR=
1.108, 95%CI:1.079~1.138 , P<0.001 ) . 5 J- ¥ IR 9% ( OR=4.524 , 95%CI : 1.299~15.758 , P=0.018) .
flH 3% B R KE (OR=2.495, 95%CI : 1.106~5.630, P=0.028) . IH % & 12 14 il (OR=1.303, 95%CI :
1.181~1.437, P<0.001) \JHA T % 3 45 (OR=4.192,95%CI ; 2.508~7.005, P<0.001) X ERCP R J5 &
PERAE R A ST f B R . AR Z B R Wi R A E, 2 i0E TAERRE i 2 ih 26 R
TR 0.887 . Z5iE  w & W RS S IH 3% BEMDRE | JIH A4S B3 389 /0 BE 45T o Bk 4 oy ERCP R
Jei P IRAE 98 1 At S s 96 DR 28 s AR U ) A Al I R e 6 PR 22 A 9 4 R R A T I DR T T, 1
BEWG .

[&8iA] MAER; MAELAR; BRIVESEEAR, NEEYTT; BRHEE; JILE

EWAB: BN ESANAIE CH 4585 2021]17 5 ) 5 Hlb & A A4 818 @l 5 B
(2017-RC-37)

Risk factors for acute cholangitis after endoscopic retrograde cholangiopancreatography and
construction of the nomogram
Zhou Yongjie', Miao Long’, Wang Haiping’, Jiang Wenkai', Zhang Lei', Zhou Wence’
"The First School of Clinical Medicine, Lanzhou University, Lanzhou 730000, China; > Department of General
Surgery, The First Hospital of Lanzhou University, Lanzhou 730000, China; *Key Laboratory of Biotherapy
and Regenerative Medicine of Gansu Province, Lanzhou 730000, China
Corresponding author: Zhou Wence, Email: zhouwc129@163.com

[ Abstract ] Objective  To investigate the risk factors for acute cholangitis after endoscopic
retrograde cholangiopancreatography (ERCP) and to construct its nomogram. Methods Clinical data of
patients who underwent ERCP for common bile duct stones in the First Hospital of Lanzhou University from

January 2014 to December 2019 were retrospectively analyzed. A total of 95 patients with acute cholangitis

DOI: 10.3760/cma.j.cn321463-20221227-00700
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after the operation (the acute cholangitis group) were included and 285 patients without acute cholangitis
after the operation (the non-acute cholangitis group) were selected by random sampling at 1: 3 via the
software. Logistic regression analysis was used to evaluate the risk factors for acute cholangitis after ERCP.
A nomogram model was established to predict the incidence of acute cholangitis after ERCP based on the
results of multivariate analysis. Results  Univariate analysis showed that there were significant differences
in age, combination with diabetes, levels of alanine aminotransferase, alkaline phosphatase and glucose,
roughness in gallbladder wall, bile duct diameter, stenosis in lower bile duct, proportion of patients who
underwent endoscopic retrograde biliary drainage and endoscopic nasobiliary drainage between the two
groups (P<0.05). Logistic multivariate regression analysis showed that advanced age (OR=1.108, 95%CI:
1.079-1.138, P<0.001), combination with diabetes (OR=4.524, 95%CI: 1.299-15.758, P=0.018), roughness
in gallbladder wall (OR=2.495, 95%CI: 1.106-5.630, P=0.028), increased bile duct diameter (OR=1.303,
95%CI:1.181-1.437, P<0.001), and stenosis in lower bile duct (OR=4.192, 95%CI:2.508-7.005, P<0.001)
were independent risk factors for acute cholangitis after ERCP. Based on the results of multivariate analysis,
the nomogram of acute cholangitis after ERCP was established. The area under the receiver operator
characteristic curve was 0.887. Conclusion Advanced age, combination with diabetes, rough gallbladder
wall, increased diameter of bile duct and stenosis in lower bile duct are independent risk factors for acute

cholangitis after ERCP. Clinicians can make clinical intervention based on the nomogram of risk factors

above to improve the prognosis of patients.
[ Key words ]
retrograde;  Risk factors; Nomogram

Cholangitis; Choledocholithiasis;

Cholangiopancreatography, endoscopic

Fund program: Key Talent Project of Gansu Province (GZTZ [2021] No. 17); Gansu Talent

Innovation and Entrepreneurship Project (2017-RC-37)

B 1T R IR 4E 1 % K (endoscopic retrograde
cholangiopancreatography, ERCP) B & & J&& i} 1
T a NI kA4 Y JF R (endoscopic
sphincterotomy, EST) . N 55 T 3 3k 3K 4% 5 5k R
(endoscopic papillary balloon dilation , EPBD) £ A
B AHIE N S 4850 E R (endoscopic retrograde biliary
drainage, ERBD) . & N 8 & M & 5] i R
(endoscopic nasobiliary drainage, ENBD) | BR%EHU A7
) 75 JB A 45 T B 7 N B 225 12 10 IR R e 5
2y X E AR I RAE I AFTE SR B AN
BP0 2 R BRI 12 G ) ). ERCP AR
DB I K AE LG SRR RS I 2 AL S AR
R AVEMNER S ERCP RIS IR & & %
H0.5%~3%"", ALY 0.19%", i K XF A 5 /Y
W 2 46 P 2 IRAE 2219 ERCPIRYT BT 5T
ERCP ARG LA A R AT REFEIR A R o AT
ST [ B 73 BT A8 22 M 2 5 — R e DA JIEL G A 4
532 ERCP AT 1Y 380 (/& , /) M 52 i ERCP AR
J5 2 A 58 AR O e B PR 2R I 8 7 R G 1 Tt
BAL, DU RRROR 5 S M B 58 1 A R it 2
SN R

ABETTE

— R
A BIF 5 o T B A 2 DA o AL (AL HE S

LDYYLL2021-350) o [a] J&i 1 53 #fr 2014 4F 1 A —
2019 4F 12 HA7E 22 MR 22 50— B e PN B b0 3 o
LR IR AS 15 5 5 ERCP 2 W1 o0 IHEAE 25 6 0T 1% %2
ERCPIG YT 19 B & I R B2 kL. AR 40 A FHEBR b
e, AP AN ERCP AR J5 &4 2 R EEH
95 ] (RHAZ 92 21 ) , LA 1: 3 Fb 5138 53 SPSS 26.0 #4
BEHLIRE R & A 2RI 2R B s 285 41 (O
JRAERA) , I AFTE SRR 3800 R . A
FRUfE: (DAEIE 18~90 %7 5 (2) IR B 45 115 ERCP
BRI IR () JE ™ E .0 il i T E T RE R
15 S M FR G000 5 (4) FA I DR K Bl kL e 3%
HEBRARAE : (D ERCP RETEAFAE SRS %5 (2) &
FEHF B 25 7 5 (3) BRARA T RRAS 1 5831 1k 38
AT AR (4) A IFF AR R GBI ;5 (5)
WEE #2222 ERCPIRYT o WAE A M AR IS (51 &
FIE LR ERE A TGS AR L5 R (ERCP R A
AR PO R

—EX

ARG ERCP A J5 2ME A & 2 XN ERCP
RJG 34 H N E AR A % . KI5 2018 45T
SRR RIS B2 WIARE S A, R G RAE R
(1) BIGAEBORTEIER, (2) SEHG AR « JAE R
FIFEBRAELE s B BHYT IR AR : (1) BIE, (2) LR E A
2 S I RETE b5 s C. 218204y . (1) IHIED”
ik, (2) sefg R BNRE Y 5K R (e 45655 .
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i, WHhRAE : A AT —T000 B FP AT —350hn C T
—Ji,

P IEAE TR U AR <3 mm i R IBAS T s aE

= BEE

PUEBE s 12 k12 il 45 05 s AT BT L i
FRHERT KA ERCP ARG 2 B R M4 S
WK ERCP ARG 34 H I &AL SRR AE 4 sl bifi 15
Ak E) 30 34~ H i oA A Az SRR 4 .

U GEit4 )y ik

IV FH SPSS 26.0 Ge it #3178t . A5G IE
B3 (R R s 75, W2 1] 452K P it
SEREAR (KB s SR A IR AR ORI L M(Q,,
0,) =, P4 ] R H Mann-Whitney U K56 ;5 71
BOg R RB1 (%) 2o, 4 18] He 55 R i 25K Fisher
KA 5 . I Logistic 171 A 45551 43 H7 8 i ERCP
KIg @B RNR, LRSS ARG 2R
(1=K, 0=K %4 ) AR & B s v P<
0.05 A FE g A Z I % Logistic [ 43 07 . £ T
Ve I FE I P RS K] . P<0.05 h 25 % H 4

R,

— R
W98 2L gh A B 3% 380 4] , H b B 218 il

(57.4%) , % 162 1] (42.6% ) ; 4F-#% (59.3+17.2) %/
X7 AR A — N DL AT LA, 5 R WoR A
BETEAEE B IFEIRAS 2 5 M A gi it
B X (P<005), Hefir R LRIt %8 X
(£1),

R NBEEATRIE AR R SR R SR KA
SRR 58 A — IR AR

AR M(Q,,0,)] 76(67,81) 56(44,68) —-9.05 <0.001
FHLHI(%) ] 50(52.6) 168(58.9) 1.16 0.281
R (9%) ] 17(17.9)  54(18.9)  0.05 0.820
BEIR I [ (%) ] 10(10.5) 8(2.8) 0.004"

CHRYRREHERF R (61(%) ] 21(22.1)  54(18.9) 045  0.503
SRR [B(%) ] 10(10.5)  30(10.5) <0.01 1.000
ARETR AR LH(%) ] 47(49.5)  128(44.9) 0.60  0.440

7 "% Fisher K5 if K6 56

ZREITR SR HE AR SR OB

A ERCP AR5 % A 2 IR AE R IR 5 R K&
A R IS 58 SR TR 7 K PN Y S B A A A
PR BORE, S5 R R AL H N E IR R
Pl T B0 T T ] 2 R I S BE AL LU 9] IR L
R MURRAS TR gy B 2% L9 ) 22 S A7 G it o B L (P<
0.05), HZe 5 it L (%K 2).

R2 NBATHRAAEE AR KA SRR R 5 R S A AR IR 98 JE A AR RS0 S A A i b S R AR 2 OB LA

i NS A" Xl P
M4 [x10°,M(Q,,Q,) ] 6.5(5.1,9.5) 6.2(5.0,8.2) -1.33 0.184
TR A %, M(Q,,Q,) ] 72.0(60.5,81.3) 68.9(60.4,79.4) -1.20 0.229
AST[U/L, M(Q,,Q,)] 61.0(31.0,138.0) 68.0(30.0,172.0) -0.65 0.514
ALTLU/L, M(Q,,Q,)] 72.0(33.0,161.0) 121.0(43.5,242.5) -2.37 0.018
SARZT R [ wmol/L, M(Q,,Q,) ] 44.7(23.2,79.7) 37.6(19.1,89.6) -1.08 0.282
BAEIRLT R [ wmol/L, M(Q,,Q,)] 18.2(7.0,52.8) 13.6(4.8,48.4) -1.45 0.146
I LE 2 [ pmol/L, M(Q,, Q) ] 25.6(13.9,43.5) 23.8(13.7,44.6) -0.58 0.560
BB RR AR L U/L.M(Q,,0,) ] 290.0(171.0,475.0) 207.0(129.6,387.0) -2.47 0.014
GGTLU/L,M(Q,,0Q,)] 404.0(174.0,643.0) 328.9(165.7,611.8) -1.31 0.189
Hl =BR [ mmol/L,M(Q,,0,)] 1.2(0.9,1.8) 1.2(0.9,1.7) -0.27 0.787
SR E B[ mmol/L, M(Q,, Q) ] 4.10(3.2,4.6) 3.92(3.3,4.7) -0.29 0.770
A [ mmol/L, M(Q,,Q,)] 5.4(4.8,6.5) 5.0(4.5,6.0) -2.72 0.007
VEREE(U/L,M(Q,,0Q,) ] 66.0(49.0,106.0) 62.0(46.0,90.0) -0.66 0.508
JIHERE IR FE [ mm , M(Q,,Q,) ] 3.2(2.6,4.0) 3.0(3.0,4.0) -0.04 0.968
JIBAE BERRE L] (%) ] 28(29.5) 40(14.0) 11.56 0.001
JIB4 EAR [mm, M(Q,,0,) ] 13.0(10.0,15.0) 9.0(7.0,12.0) -6.96 <0.001
JEAE T s A [ A1) (%) | 66(69.5) 94(33.0) 38.92 <0.001

T« ASTHE KA 2 TR 2 s ALT 45 N IR I 2 GOT IR R A Mt S AL T
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= FARIT A A

Xof 1 21 B R R TR O 2 R P
VEAT HedE, 45 5 R ERCP AR5 & A= 2 M EAE & 1
KRG R & A 2 A 58 8 F 7E R h 47 ERBD Al
ENBD i 75 T e, 22 5% A ge it 5 L (P<0.05),
HpZERIGIFE L (E3),
T3 ONBENTTIRARE s ARG % A YRR AT & 5 R

SIS 5 B T ARy sURA PG I 3

EST[441(%) ] 82(86.3)  242(84.9) 0.11 0.738
EPBD[#1(%) | 32(33.7) 73(25.6) 232 0.128
ERBD[ (%) ] 33(34.7) 67(23.5) 4.63 0.031
ENBD[#1(%) ] 45(47.4)  171(60.0)  4.63 0.031
o) 5 Ay (441 (9% ) ] 25(26.3) 99(34.7) 230 0.130
BRI (%) ] 62(653)  184(64.6) 0.02 0.901

HLIRARAT [ 1] (%) 10(10.5) 28(9.8)  0.04 0.843
P sk (%) ] 27(28.4) 85(29.8)  0.07 0.795
B E B(%)]  25(26.3) 70(24.6)  0.17 0.732

U < EST 4628 P BEFL 935 20 LI FF A EPBD 46 9 B F 3L 3k Bk
PARAERBD 15 28 A B2 I 4 SCAURCE AR ENBD 98 22 N BT R IR
BIA

VY FZM ERCP A5 2 ERRAS 22 1) Logistic [115
DR [ERE

PRI ZR Logistic [ 1553 M 45 5 3R AR % A IR
g IRPE B R G PS8 BE MRS IR AR AT o
e ' ERBD . ENBD 5 ERCP A J5 2 P R4S % AH %
(P<0.05, % 4) . ZHZEFIH5HT 2R & (OR=
1.108,95%CI:1.079~1.138, P<0.001) . & - W% IR 95
(OR=4.524,95%CI : 1.299~15.758, P=0.018) . lH 4&
BERLRE (OR=2.495,95%CI : 1.106~5.630, P=0.028) .
RHAE B A48 I (OR=1.303,95%CI: 1.181~1.437, P<
0.001) FAHAE T ¥t B 45 (OR=4.192,95%CI : 2.508~

7.005, P<0.001) & ERCP AR Jm 2R AT R A 57 6
KRR (R 5) .

T ERCP AR J5 2R A R K 2R AR 0 51 46 K]
Fyst

BT Logistic Z PRI Z [AIH 3 Hr 45 288 K 0
(954~ 2 TR ERCP AR S5 2R IHAS 4 1 51 £k
IR AN PR R BT A (AR N, 45 380 B g3l T A
G2 VENRAE R AR (K 1) o 2 TAERHE
(receiver operator characteristic, ROC) &34 S
7R FNZEITIN ERCP ARG 2RI R B E i 2
T 1 # (area under curve, AUC) 24 0.887 (95%ClI:
0.848~0.925) , BiPASIZLIAI 1 X o E S ks (151 2)

i

ERCPAE MR R R G5 12 Wi fiG Y7 1 2T
B, HABAERT B B0/ R RSEDL S B ARG
FERAEWAEAEAR B BN, ARG FETFRAE K E R R
4.9%~28.1% ,JiHEF 0.34%~0.94%"", B Sk ERCP R
Ja ZVERRAE R B & A AR 5 2R R R w3
5 R I R BT B . AR5 2 IR R0 &
Az TSR FIAR th A (AN T AR B L3 52 300 ORI 2
BB SRR ) R R BT R M 2 B, R
BEN A SRR R4 2 R i &
MR . AW E X 380 (9141 ERCPIGYT B AH
SE G R T T, 45 R R S A R
g IE A BE R RS IEAE AR 1A RN AR AR e A S
SN ERCP AR J5 2 IS R i Al 7 fa s R 2, B3
S BRI A BUER 57, AR5 A 58 9 & A 38y o

Chen 258 7E —IH %} 4 234 (5] 8. 3 f WF9 P IE
1 1% 2 ERCP A J5 201 M4 48 00 il 7 18 1 [ 3%
(OR=1.984,95%CI:1.370~2.398, P=0.023) , A HF 5%

R4 N BEATIANATE AR SRR R FLIN R Logistic [m11H 734

At B SE Wald i OR(95%CI) P1H
AR (%) 0.088 0.011 59.061 1.092(1.068~1.117) <0.001
Wl BRI 1.405 0.490 8.207 4.074(1.558~10.649) 0.004
N B (U/L) -0.001 0.001 3.479 0.999(0.997~1.000) 0.062
R PERERR I (U/L) 0.001 <0.001 4978 1.001(1.000~1.002) 0.026
#2574 (mmol/L) 0.083 0.054 2.397 1.087(0.978~1.208) 0.122
JIH B EE R Al 0.940 0.282 11.081 2.560(1.472~4.452) 0.001
RAE EL A% (mm) 0.246 0.038 41.132 1.279(1.186~1.379) <0.001
JIRAEF s g As 1.531 0.256 35.797 4.624(2.800~7.637) <0.001
ERBD 0.549 0.257 4573 1.732(1.047~2.865) 0.032
ENBD -0.511 0.238 4591 0.600(0.376~0.957) 0.032

TE:ERBD 48 28 W BEAHTE A SCARACE AR s ENBD 98 28 N BSR4 5 1 TR
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RS WA BT PR E RS SRS R Z R

Logistic [715 3 #7

A B SE Waldft OR(95%CI) P
AR (%) 0.102 0.014 56.102 1.108(1.079~1.138) <0.001
WEPR 1.509 0.637 5.619 4.524(1.299~15.758) 0.018
fRAEEERIAE 0914 0415  4.848 2.495(1.106~5.630)  0.028

R4S 42 (mm) 0.265 0.050 28.110 1.303(1.181~1.437) <0.001
RRAS T uipeAs 1.433 0262 29.919 4.192(2.508~7.005) <0.001
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