T P B RS 2 B2 I
T R 7 A VAR

M, BEA, T, BE K (EEER KM B Iz ER 2248, d6E 100015)

J

WHE: Br W &K MHEEA MRS % (primary biliary cholangitis, PBC) 3 151 2k &
TRIERR . 53k B AE R I RS EE20084E 1 H 1 H 2023412 H31 H T E#HERK
=B R AL s R B3 B 283 I PBC AR 3 IR IR B RL b AT R T, AR 2 1 AR A2 48
H o AR AL S FA 626]) FARKRAELSFMH 2214 , WERNAEER—
Mgkl {8 FHRStudio B AF4%7 @ 34 BE B NI (19941 FIIGIEL (8445 .
K H LK 25 Cox [a] 4 Al Lasso-Cox 2 [K 2= [B] V- 43 # S A5 4H A 5 Pl Je I se i (Rl 3=, A 2 31
LR ERIAEAY, (T — B L. i TAESFIE (receiver operating characteristic, ROC)
M2k R 2 PP AR ) X AN TSI T, SR FH I PR e 552 i 4 2 A ABE 28 A s PR 5 FH
M. 455 Lasso-Cox [l 473 HrR B HEEHLLZ (direct Bilirubin, DBil) &PBCHEE i)
FdR ST fE &R (HR = 1.008, 95%CI: 1.000~1.016, P=0.049) , Ifil/’MR (platelet,
PLT) RARJEIZE (HR = 0.988, 95%CI: 0.983~0.993, P < 0.001) . A 1—3
PEFREN0.759, BRIELIN0.795, FILLEITRMEEALH 14, 345, SEEAFHRFROCH
NTHAR 430,749, 0.786. 0.802, IGAIEZH 757 M0.786. 0.886. 0.858. AR ZH 156G
WEZH AR HE I 2R R, SEBRM SR 4 5 91 28 R Pl &5 SR v B — 350, il BB B A o
U o PR R M 23 91 26 RIS A B — g Im PRS2 Rt o AR A il 2 20 B 2 B v XS
RS B E L S AR ERES 5 X (Logrank * = 13.7, P < 0.001) . &g
PAPLTADBIl A8 broAs) g ¥ 51 26 ¥ 1915 455 28w A5 38 Pl PBC A6 35 o 28 i AR A7
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Construction and evaluation of a nomogram prediction model for prognosis of primary
biliary cholangitis

Yang Shuang, Gao Xuesong, Gao Lili, Duan Xuefei (Department of General Medicine,
Beijing Ditan Hospital, Capital Medical University, Beijing 100015, China)

Abstract: Objective To construct a nomogram prediction model for prognosis of primary biliary
cholangitis (PBC). Methods Clinical data of 283 patients with PBC admitted to Beijing Ditan
Hospital, Capital Medical University from January 1st, 2008 to December 31st, 2023 were
collected through the inpatient medical record system and followed up. The patients were divided
into endpoint event group (62 cases) and non-endpoint event group (221 cases) based on whether
endpoint events occurred, and the general data of the two groups were compared. Patients
were randomly divided into the modeling group (199 cases) and validation group (84 cases)
at a 7 . 3 ratio by RStudio software. Univariate Cox regression and Lasso-Cox multivariate
regression analyses were performed to identify prognostic factors for patients in the modeling
group, and a nomogram model was constructed accordingly. The discriminative and predictive
performance of the model was evaluated using the concordance index, receiver operating
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characteristic (ROC) curve and calibration curve. Meanwhile, the clinical utility of the model
was assessed via clinical decision curve analysis. Results Lasso-Cox regression analysis
indicated that direct bilirubin (DBil) was an independent risk factor for the prognosis of
patients with PBC (HR = 1.008, 95%CI: 1.000~1.016, P = 0.049), while platelet (PLT) was
a protective factor (HR = 0.988, 95%CI: 0.983~0.993, P < 0.001). The concordance index
of the modeling group was 0.759, which was 0.795 in the validation group. The areas under the
ROC curve of the nomogram for predicting 1-year, 3-year and 5-year survival rates in the
modeling group were 0.749, 0.786, and 0.802, respectively; which were 0.786, 0.886, and
0.858 in the validation group, respectively. The calibration curves of the modeling group
and validation group showed that the actual observed results were highly consistent with the
nomogram-predicted results, indicating good calibration of the model. The clinical decision
curve indicated that the nomogram model had certain clinical utility. Survival curve analysis
revealed a statistically significant difference in endpoint-free survival rates between high-
risk and low-risk patients (Log-rank y* = 13.7, P < 0.001). Conclusion The nomogram
model constructed with PLT and DBIil as indicators could effectively predict the endpoint-free

survival of patients with PBC.

Keywords: Primary biliary cholangitis; Prediction Model; Nomogram

JAARAPERE P R (primary biliary
cholangiti, PBC) & —Fh7 WL 118 14 5 & G i
PRI R R, 2 TR E L. PBC
EIRRREE . 2208, FIHZ 0 RIE AR,
S R AR IR PR B IR M N IB A 8, Ak N
RAZ AL g, A& FEUHRA BT
B, feZ4HER (ursodeoxycholic acid,
UDCA) ZGJTPBCHI—£ 25", PBCEE HE
ERK, ZHEETERLE, BERE FHEF
N10~154, HIEE HIKEIKihKkE, 39447
RALN60%",  HERA IR B 520 PBCHi 5 1 4 ST A &
FFAMALEIT B A EENIRRE SR . HArds
FAEFE AT R TG 7 (A1GLOBEYE 4y, UK-PBC
P SRIEAEPBCHEE L UDCAGYT IIRCR, H2F
PR THER g, eSO, BRI, AU R
TR EE IR A TG B . ASHHE FE 0 52 PBC i
H TG R Z AT 40T, A IR0 UE 51 26 B 155 A
A, FUPBCHEH LA mEM (AL
T RS B
1 BZR5EE
1.1 BFgeat & @it AR B i R4t UE200841 A 1H
22023412 731 H 15 #BE R K 2% I A6 5 i3z B e
fERE IPBCEFH MG IR R SL36 = 48Ar AR %
KR, R REEHERKE MR s E
BeAC I G ik, HLrRS: e Rl (2017)
2 (055) -01%5,

1.2 thradmfk OFTEPBCEEMZMBIF G (JEK
PERR T RR A & B2 W RA T AR R (2021) ) 1,
B A2 DL 325 hRitE R 226 BRI . a. A7 AEH VI
AR AE A e, F 22 P EBEIR A (alkaline
phosphatase, ALP) . y-A&BLFEFM (glutamyl
transpeptidase, GGT) i, H#EZFREHR
TSN ECF N R IRE IR ;s b, TG Bt g bR i ik
(anti-mitochondrial antibodies, AMA) E{AMA-M2
FHA%, LA PBCH: v B B fifk (Higp210#t
. Pisplo0fifs) BHE; c. A% FA IR
B SRR IS 58 RN/ I BB (R IE SR s @1 AT e 2
BLekE, SRR, . B2 MRS
R QMU= 61 H .

1.3 #eptefe OFH AR RSB0 IR 2R O 831
5 VeI 540 . PRSP AR A S T
Wi~ TR I 8 B AR AR R A
@ M B S5 H A BN 5] IR TE AR PE
@A FF M E O MM E B PR R G R
i GRS @E AR R 2R AR R4 AR
EEAE, OB VIR GIHERA AT B

1.4 & RFEAFPE A Wi BIE R & 1112 %
Bl B F AT RE DT, 1S AR AR AR O R AR AR I
B, PhEAERE H A AR S, DLEEHIA RS
A B0 AH DG FE T B RS A . A AL R AR A
(BB EF kMR . R . KER
KL EEAREE) BT R BRI TR] 252023 4E12 7



31H) AR, BT IR R 2 B R 7 R B ok
Ui I L Ja LR 10 S IS TR D 28R . O— Mk
oL FE, M. QFBEIGIKREKM: =7, &
AOOR . R FE, JEK. Ok ERR: W
RAE A AL W (alanine transaminase, ALT) .

RAGBIRAILHE (aspartate aminotransferase,

AST) . ALP. GGT. JHHFEEEF (cholinesterase,

CHE) , BHHZ & (total bilirubin, TBil) .

B #%EH4 % (direct Bilirubin, DBil) . HEH
(albumin, Alb) . % & ¥KEHG (immunoglobulin
G, IgG) . RIZEEREHAM (immunoglobulin M,

IgM) , FEiLEgERS ] (prothrombin time, PT) .

/MR (platelet, PLT) . AMA. AMA-M2. #it%
Pifk (antinuclear antibody, ANA) . $iGP-210%%
&, PSP-1005044 . @IFLFHEAAHITSr: AST/PLT
L $E %0 (AST/PLT ratio index, APRI) = (AST/
ASTHIIEH 4 FFR) x 100/ [PLT (x 10°/L) ], &
W7 ASTIE# {8 _EFR 940 UL, FIB-41T/0= (4>
AST) / (/MExJALT) « ®REEH B & itk
AT % (autoimmune hepatitis, AIH) . @FA%%% K&
A A RS . Y. B8 AR
MR, OV : o EHREVRE (CLAA
AL RRBRAEL HFEMN. WIEASFEERE
RAENG283% B p AR AEMH (6201]) FARKAEH
(22145) , HERMAHEE ERtEiRE R A
RStudio® {447 @ WA B BEHL 2 N B
(19951 FHBGIEZH (8445)) o

1.5 it &2 i HSPSS 26.0. GraphPad
Prism10.1.2 & RStudio 4.4.1%} ¥4 % Bl 8ET S8t 2
Bro fEWE. PLT. PTEERF & IR/ (& BERL LA
x* sRIN, PHZH A LLECR IO FE AR de B ALT,

AST. ALPEAEIES S MMITEFZEI UM (P,

P.) Fon, PR ELBCRABMA R . YAl =
J~ BERREE TR DA EON B R oR, AR
8K FH K 56 o K FH 8. 25 Cox [B] 19 A Lasso-Cox
EASENCIVER 0 iR XA om0} -2 ] PN gy v
G B I AT N ERESIE . A — B FR RO 2
TAEFRFE (receiver operator characteristic, ROC)

2 PPN B AL TN e T . AR 200 IEAR 1 H 4 H
REEPAT PIRE M 2, DL J7 2OV A Pl AF 77 35
FISLBRAAF AN B — B0 . R IR Ve 28 i 28 A0
SRS ) I PR S FH M o R o0l A5 20 o AR A e
TROME , % M A BT E 31T 7 4, K FHKaplan-
Meieri% FlLog-ranka 46 XJ 9 41 A A7 72 S b AT W35 M
PR . AP < 0.05 8% F A g 228 o

. 45

28R

2.1 —RFAH AW R BRA I N283HIPBCHE L, Ffi
BE V5 I 6] 942,334 H 6241 B 35 R A 4 A,
HREAELSFAMEL, RAELSFEAH SRR
ERLZ . FREK. ESAHEERZ, ZR5H
GiitsE L (PY< 0.05) . RAEKSFMGHES
CHE. Alb. PLTHEk, PTHE K, FIB-4%/HF &,
HZAIFTEKE . K. 28 BIKE ki,
PR R v (P3<< 0.05) o RKRAELEFEMH
BHE G IR R s, KAEZK S FRA SR
A S R L B (PH<< 0.05) , FAh
IGACREIR . A4k 2 F b S B 7y B SS 22 S e gi it
2.2 PBCTUE %R £ 09Cox =0T HfidH B &
Cox [ 44> #r 8], PLT. =ik, FIB-4. GGT,
CHE. ALB. PT. &I &% B IKE kK ZPBCH
JEHIRCmE &, a2, AR bR LS, @it
Lasso[0] 94> #r fe & 1% tHPLT. DBil. 4%, APRI
Wran AR gt —2 5| N2 K ZECox[H 53 Hr, 53
FKEDBILEPBCHE#H Tl ML fa [ &, PLT&
R, K3,

2.3 7| &AM ESESE JETPLTAHIDBIINY & 4128
TRMPBCHH 14E ., 34F. SIELL S F LR, W
K1, PG = PLT (x10°L) x (—0.012332) +
DBil (pmol/L) x 0.008061, A2 —F 54N
0.759, I&UFZH ~0.795. %)k P T A2 1 4
34E . SHEAETERAROCHZ T A 2 7 80.749.
0.786. 0.802, I&iFZH4)7°40.786. 0.886. 0.858,
DLEE2, CHEEUAIROC Hh 26 I T R ) 2% B AR ) )
ERAPE T . A NI AF A R i 2R TR, 5K
B WL &5 SR 5 970 4 BT T 5 S v P — 2, AR Y
RAEEE R, W3, IGPRULR M2k 2o, ZIZ K
TR AR L RN BG UF 413 4E . SEEA RN BRMEY E T
GRITITE B R CORRBURIRIT” £, #
HIZB A B By ge /1, BA—EImARSEH
P, T4, NFIROC [y 28 75 H 28 P 300 A 1) B 1
B E, AR REENE (—0.719) HEE )
R ZH (16041 iy KU ZH (39451, 24l
AR, SRERHHAEEREGRERESR
%5 X (Log-rank y° = 43.8, P < 0.001) . Z&iF
I FAERME (—0.844) 43 MK (6241
A KB4 (2261 , 2l fF MR, 4558 %W
WL F 2 (] A A 2 22 A i 2 L (Log-rank 7 =
13.7, P < 0.001) , $E/RZEBAHER X 55 K
KA XSG PBC R TS, WIS,
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F1 REZSEWHAMKRLZELSEMHE PBC BEMELER

A K AGE TN (621)) ARAELEFHE (2214]) gt EME 25
Bk [0 (%) ] 12 (19.4) 21 (9.5) 7 =4.563 0.033
i (xxs, %) 60.74 + 11.95 5439+ 11.95 t=-3.698 < 0.001
AHFAH [F) (%) ] 13 (21.0) 24 (10.9) 7 =4.353 0.037
2 (%) ] 27 (43.5) 77 (34.8) X =1579 0.209
BB ) (%) ] 12 (19.4) 31 (14.0) 7 =1.067 0.302
BFE (B (%) ] 5(8.1) 30 (13.6) 7 =1356 0.244
¥ (7 (%) ] 8 (12.9) 40 (18.1) 2 =0.928 0.335
MK [ (%) ] 7 (11.3) 16 (7.2) 2 =1.064 0.302
ALT [M (Py, Pys) , U/L] 45.55 (2775, 72.23) 56.90 (28.60, 104.10) Z=-1452 0.146
AST [M (Py, Pys) , U/L] 60.55 (36.70, 91.85) 61.10 (37.45, 118.05) Z=-1.028 0.304
ALP [M (P, Py) , U/L] 256.25+190.27 274.90 + 247.61 Z=0.549 0.584
GGT [M (P, Py5) , UL] 155.30 (64.20, 382.00) 197.05 (89.93, 380.08) Z=-0.986 0.325
CHE (x%s, U/L) 4605.60 + 2147.38 5935.70 + 2371.00 £=3.979 < 0.001
ALB (x*s, g/L) 3434 +5.44 37.36+5.84 1=3.650 < 0.001
TBil [M (P,;, Py) , pmol/L] 27.40 (14.85, 43.75) 19.70 (12.00, 47.75) Z=-1251 0.211
DBil [M (P, Py) , pmol/L] 13.30 (6.30, 27.55) 8.40 (4.20, 34.05) Z=-1896 0.058
PLT (x+s, x 10°L) 122.56 £ 82.16 173.98 £91.33 £=4.001 < 0.001
PT (x=£s, s) 12.61£1.77 11.94+2.17 t=-2225 0.027
APRI[M ( Py, P) , 4] 139 (0.78, 2.26) 1.18 (0.56, 2.12) Z=-1854 0.064
FIB-4 [M ( Py, Pi5) > 4] 5.47 (2,99, 8.57) 3.04 (1.63, 6.70) Z=-3.500 < 0.001
IgG (x+s, g/L) 18.14 + 6.51 16.57+5.97 t=-1.697 0.091
IgM (x%s, g/L) 3.58+2.93 3.86+2.76 = 0.665 0.507
AMAFEH [4] (%) ] 32/61 (52.5) 125/214 (58.4) 7 =0.968 0.325
ANAFAE [4] (%) ] 46/61 (75.4) 146/214 (68.2) 7=1.163 0.281
AMA-M2Fa " [#] (%) ] 45/61 (73.8) 140/214 (65.4) 7 =1.503 0.220
GP210Fa " [4) (%) ] 6/17 (35.3) 35/101 (34.7) 7 =0.003 0.959
SP100Fa " [#] (%) ] 3/17 (17.6) 10/101 (9.9) 2 =0.891 0.345
MAEEAR (x+s, kPa) 31.82+21.12 1519+ 11.22 t=-2.90 < 0.001
ITHIREE [ (%) ] 11 (17.7) 11 (5.0) 2 =9.295 0.002
X 8 (%) ] 42 (67.7) 100 (45.2) 7 =9.799 0.002
A B RAIR B TR (H) (%) ] 26 (41.9) 30 (13.6%) 1 =22.781 < 0.001
AL [H] (%) ]

I~ 8/14 (57.1) 73/92 (79.3) 7 =3.324 0.068

1~ 1V 47 4/14 (28.6) 18/92 (19.6) 7 =0.599 0.439
Fedn AT K (5] (%) ]

294 0/14 (0) 34/92 (37) 7 =7617 0.006

¥ 7/14 (50) 16/92 (17.4) £ =17.605 0.006

TE 0/14 (0) 4/92 (4.3) 2 =0.633 0.426

TEe k275 BB FAT THIDGKI, Hoh RAEL SR 61 ], RRAELSMHMAA 214 G, ° 3L 118 BIBFH AT TAISCHI, Hep
KA RTFARA 17 6], RARAEZ RTHARA 101 405 © 3% 106 6 BF AT IFALUER, M RAEL SHIE 14 4], RRELHIFE 92 4
"I LA 7 R R 1



R2 R4 PBC BEMGEHIEREE Cox VA5

47

A X iy AR Wald HR (95%CI) Pf&
Bk 0.120 0.415 0.084 1.127 (0.500~2.541) 0.772
S 0.049 0.014 12.228 1.050 (1.022~1.079) < 0.001
APRI 0.024 0.042 0.330 1.024 (0.943~1.112) 0.566
FIB-4 0.029 0.012 5.704 1.029 (1.005~1.054) 0.017
PLT -0.010 0.002 19.506 0.990 (0.986~0.995) < 0.001
ALT -0.003 0.002 2.787 0.997 (0.994~1.000) 0.095
AST -0.003 0.002 2.381 0.997 (0.993~1.001) 0.123
TBIL 0.001 0.003 0.064 1.001 (0.995~1.006) 0.800
DBIL 0.002 0.004 0.310 1.002 (0.995~1.009) 0.577
ALP -0.001 0.001 0.605 0.999 (0.998~1.001) 0.437
GGT -0.002 0.001 3.945 0.998 (0.997~1.000) 0.047
CHE 0.000 0.000 21.845 1.000 ( 1.000~1.000) < 0.001
ALB -0.119 0.029 16.768 0.888 (0.838~0.940) < 0.001
PT 0.153 0.053 8.340 1.165 (1.050~1.293) 0.004
IgG 0.029 0.026 1.258 1.029 (0.979~1.083) 0.262
IgM -0.090 0.067 1.807 0.914 (0.801~1.042) 0.179
RE B IRk Ik 1.489 0.319 21.865 4.434 (2.375~8.278) < 0.001
3 BERLE PBC BETRHZER Cox BN
| B gppkit AR Wald HR (95%CI) P{&
PLT -0.012 0.003 21.436 0.988 (0.983~0.993) < 0.001
DBIl 0.008 0.004 3.885 1.008 (1.000~1.016) 0.049
e -0.143 0.421 0.116 0.866 (0.379~1.979) 0.734
APRI -0.119 0.077 2424 0.887 (0.764~1.031) 0.119
" 0 10 20 30 40 50 60 70 80 90 100
S (8 : ; ‘ : ; ‘ h : ; ;
PLT (>< 1 OQ/L) T T T T T T T T T T T 1
i 550 500 450 400 350 300 250 200 150 100 50 0
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PBC & — 28 WL 18 M [ 5 % 38 v JHF P EL 39
VR, AN A N R R AR B R A T, i
I — T RS [A| AN 25 20 M BoR, R EPBC Rk
PR N204.87/5 1%, IEERKBRAEH LT, H
W4 UDCAMIEIATT, PBCHE KA G O 1

S, FRE N 732651 PBC 2 1K) [a] i
REW, LUDCARITGPBCHESHE. 105E M 154
TR A AR R0 5 986.7% . T1.1%H159.2%",
{EATS A 5B 43 BB IR T R AN, IR AL K A 5% It
RORE R AE R, Bl %S B 2 1 3 T R T
Ja VS /& H ATPBCAIUIS — T 7 #1 k. 4R R HEFE ]
K HGLOBE4y. UK-PBCHE4r 2115 PBCE # 4
UDCARYT G MG IR TS, (EIFE LR AR, AF]
Tl RN T, NBEHE MEEe %, #AHE 7L APLT M
DBIUNEAR I T 51 26 TS B 284 LA TR I PBC £ %
T AR,

AR I L9 N283FIPBC 3, Hhe24k
RS, RELSHAHBHEEERS ., Fild
BRK. ESAIHER SHLER. PBCE LT HEE
e, MET MRS, BHEEFCHEE LT
PIvs SRR I, AN e R AR Ry, TG B R
AR IR A B 3 ROE e A2 R i PBC
WEIIRE T %, HHHMK mFE. KRAELKSEMS
PBCH#E# [{JCHE. Alb. PLT/KFHAL, PTHEK,
FIB-4%{8 ¥ 5. I3 -F CHEFI Alb) i 1T & 3%
TFH UK B AR S BRT ThRE R, R AR
S CHERE /12 B RN, ALB/KCF K% 1
IR e 2 k™ &, KAWL, TR
T B AEAH DCIE T RSBOR . Burghart5545 HPLT =
150 g/LIPBCHEE, HSFILMHE A LT
PR S 2 AR, X R WIPLTHE o 1) B 3 T 4
Uf, SARW TS RAHR . FIB-445 802 H A E br A
B — b T AP P 1 e 993 553 T 47 A AR FE 1)
JE, E RS R EFIB-4X T [ Bk
PERFREACAE 5 B R E Bk sk — e iz Wi e

WFFLZR B, PBCHEZE A LT #E Ik & R AL,
WS BIRE ks . B, TSRS, &
N B AR K AFE T R, AR R
JF A A vy, R AR PR ARSI R A B
AR SGAET I R i KN, BARF R as R —8,
&b, Burghart%5"E ke BT A4 AIPLT 41 4 Al 1
VA PBC & KIS 485 . FH1H 1 AT 42 (147
TER A FFIE 2 SEBONIE R, 1% 0] 62 Jin s AT <
CEFERTAELFIRT 238D kg . PBCEE W&

i 49

BRPEFUTH 9%, 0 H B v R LT 1 B 2% 7R 45 PBC-
ATHESLZGE, AR & HAHE S, X
B SRS AT REAFAE R B SR 4, ESAIHEHR
ST, S HIIUDCARN A AE, FEBAE
7, TEIRIT IR IR R & b R R AR,

Gk B e — P AL G AL, WSS AN
MAR &, BEARIE, ARG R A AR SR Ak
EAEAETIM . Lasso = 35 #1) 72 N H F-Cox[a] 1
R v A B 34 R T AR (A . ASHIE SR
Lasso[| A4 T T A AR &, Bt Bl G, bt
LR, WG RE R R R, AR I A N
Cox[F[H# 2 FIZE . &5 REKAPLTHIDBIl/ZPBC K
A FEER S TR R, SRR — 8
A3V B 02, A 5% Lasso [m] 997 1 J5 10 44N 3%
BWANZHENNT, XATREE —# BEstizn g
K} (8] B HUDCATRYT , AW 2238 A nl B
B, S5HESEMNE T TREE L.

PLT/2 1P PBC 3 s I E Z e bR, 2 il
PBCAHH R A& IE (_yHAbiE i BRI KR
WD) HIRZE 2z P, — IR PR &8, PLT
FEPBCH K JE N 40 e i S i R =2, A
T FE AR R SEPLT /2 PBC A A AR 2% U A (1) B 52 )
K%, AUFFKIL, PLTAKSERRR SN & A4 L
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