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[ Abstract] Objective To examine the influencing factors and prognostic features of poor response to
ursodeoxycholic acid (UDCA) treatment in primary biliary cholangitis (PBC) patients with dyslipidemia. Methods A
retrospective study was conducted, covering 512 patients who had a confirmed diagnosis of PBC, and who received
treatment at West China Hospital, Sichuan University between January 2009 and March 2022. According to their actual
response to UDCA treatment, patients were divided into two groups, UDCA full-response group (#n=305) and UDCA
non-responding group (n=207). The data from the two groups were compared to predict the adverse factors influencing
patient response and the area under the curve (AUC) of the receiver operating characteristic (ROC) curve, identify the
cut-off value of total cholesterol (TC), and analyze the differences in baseline laboratory test findings and the rate of
responses to treatment. According to the TC cut-off value, patients were divided into a group with TC=5.415 mmol/L
and another group with TC<5.415 mmol/L. In addition, differences in the prognosis of the two groups were assessed by
comparing the UK-PBC and GLOBE scores. Results The baseline data, including alanine aminotransferase (ALT),
aspartate aminotransferase (AST), total bilirubin (TB), alkaline phosphatase (ALP), gamma-glutamyl transpeptidase
(GGT), triglycerides (TG), TC, high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol
(LDL-C), were significantly increased in the UDCA non-responding group compared to those in the full-response group
(all P<0.005), while the albumin level of the UDCA non-responding group was decreased compared to that of the full-
response group (P=0.012). Findings of multi-factor logistic regression analysis suggested that TC (odds ratio [OR]=1.501,
95% confidence interval [CI]: 1.275-1.767, P<0.01) and ALP (OR=1.005, 95% CI: 1.003-1.006, P<0.01) were independent
risk factors influencing patient response. The ROC curve analysis suggested worse prognosis for patients with TC=
5.415 mmol/L (AUC: 0.727, 95% CI: 0.680-0.775, 63.8% sensitivity, 76.4% specificity). In addition, the UK-PBC risk score

* [ RBHFIEA T _EI5 H (No. 82070582) AU 4 RLE HR1I5 H (No. 2021Y]0468) %
A W {EVEH, E-mail: yangli_hx@scu.edu.cn



%5

R B SRR AR 28 0T I AR ) DR 3% B U T T 92 931

at 1 year of treatment was higher in the high-TC group (TC=5.415 mmol/L) than that in the low-TC group (TC<
5.415 mmol/L) (P<0.05). Conclusions Hypercholesterolemia is an independent risk factor for poor response to UDCA

in PBC patients. When the baseline TC is equal to or higher than 5.415 mmol/L, PBC patients have a relatively poor

response to UDCA and poor prognosis.
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JF &M IHAE % (primary biliary cholangitis,
PBC)J&— LAY 1Y) | B G Ze PRI, A0 N LA &Py
F, DA IR P bk B 40 B IR A 5 R B 4 R 1R B A
(antimitochondrial antibody, AMA) F+ = A4FE", PBCH
HH HHBLMAS R, 75% ~ 95%(KPBCHE# 2 Bl iR
[ RE" ) 7E LB 58 2 3, 5 PBCAH 3G iy e IH [
TRSE L0 AN 2 18 sk 2 £ 3 PR I 5 XU, S B0 s T
UTAER AT 7 W B, A R B8 RS L B PBCE I
JOEL 1 St A 5O I ) XU 3 ™ SR, AR A LA
TERYBIEST, o MEL [ 1 I 5 P P SR R & 2T 4k JIE
THIR MR A7 )8 DI AR OC, 1L 78 EL [ A 7E PBC Y i A=
AR S v AT R EL A Rl R S L A A
oM PBCHE X TIRYT NI, H b A AH B
FEIESL

PBCHE 1Y B 114 e JIFL [ 2 IR S 75 25 Mo L A A R
B RAEAF I A I PR R) 8, A8 X 4UIHR (ursodeoxycholic
acid, UDCA ) J& H i ME— 8 1iFE 52 T LLSE 22 PBCifE J]E Rl
HIRFAEAY . SR, KA 40% 00 85X T
UDCARNRESEAMZ, Ak, UDCAZSHE I [ B i
W, MIYE A PBC iR Y7 1Y DURFE 254, AT LAY 35 I [ Bt
AR EE G DL R s 2 LA IR VT RRAR AR, R, A
BEFESrRZRPBCH i I BE I AE MUDCAE AR 2
R SCER o ] IR K AR 73 AN 2 1) SR O F EA T AT AL
MIRAIRYT, JEPBCImIRIZIA I — MR

I, AT SR T PBCHRH B23Z UDCATRYT i &
AERAE G R ZR, DAt — 25 W1 1fi 3 I [ B 5 PBC A 3
AN 2B Z T R AR, 2 SRS LI AE [ X PBC AR 3
AR R TAE . 4, FIHTUK-PBC X GLOBETY
SIRIAHSCIG RTEHR « IGT A& SO AT I 43, DT T 5
TCHFMIRTCAIPBC 3 & Az LA s 1) KU B TE T
BAHAEAE R, LA R TR Y 22 57 .

1 BRFFE

1.1 FEXFZ
ZHA200941 H -20224E3 A 78 P 1| R 2-4E V8 & BEvR
JTIIPBCHFE . I2WiARUEMRYE 20184 3¢ E IR 5 th 2

(American Association for the Study of Liver Diseases,

Primary cholestatic cholangitis

Ursodeoxycholic acid Biochemical response

AASLD) & AR (PBCIZWI HIAY 5 /™ #52 PBCIIZ T
WAZRTTHE DA =R AR B A O LA I I B P B 1 it
(alkaline phosphatase, ALP) & 2k = A IR B 1L 57
W @QHGPIRAMA(+), B Hisp100(+) , igp210(+);
QLR AR R IR B AE 5 FL/IN i i) H A 1
Ko AR OFFG PBCISIMbR I LA I HTUDCATR
T QFIE =188 QB H I UDCAJR T 2/
VA HFBRARUE: OA I RAETT AAE, JEK . AR
P L ICER K SR B R i S A I | DR
AR R LA, A sV 28 L B e RS R
(autoimmune hepatitis, ATH) . J& & PETEfb 1 A 58
(primary sclerosing cholangitis, PSC) | VEA 4T . BT
FEVERRITIT . WilsonJi45:; @ FHHUDCAIRY T Bl A 5
6 H 1 R 3 WA BRI B BB 8 OBETIAS
RS T 1Y R s ©TCTE BRAH I PR 5 5 96 % 800 1 i
o HEL IS W R AR IR 205 | SRR, anid
A THEALIZ R E R R, SN B AT
AHEGE I H 28 00 )1 K 2= A7 B2 B A8 B 25 51 23 W Azt e
(20134F1221%5 ) o
1.2 HARAFZE
1.2.1 AFRARFF A AL

ABFFE AT O ABTFE R PBC A 14 11 IRUD C A
TTALEMEIRYT (13 ~ 15 mg/(kg-d) ). MRHEUDCAIRYT I
CEAE L4y R 58 4 W B 4 (n=305) AIUDCA RN B ANFEH
(n=207), %F L 2H 8 & O BB, AL FR 4RI | PRI 55—k
5 R, I AR A TS A AR S T BB 1 A8 TN e =T
(alanine aminotransferase, ALT) . 4 554 & Hff (aspartate
aminotransferase, AST) , ALP, y-A & BEF% Ik (gamma-
glutamyl transferase, GGT) . 1% (albumin, ALB) , BkZE
1 (globulin, GLB) . EIHZ1 % (total bilirubin, TB), LA K Ifil
BEC H ik =@ (triglyceride, TG) . & JH[# [ (total
cholesterol, TC) . = % & g & 1 i1 [& B (high-density
lipoprotein cholesterol, HDL-C) FIIk % & g & 11 JIH [ fist
(low-density lipoprotein cholesterol, LDL-C) ], i Ifil/]»
i (platelet, PLT) FMIAMA , $ii# 34 (antinuclear antibody,
ANA) . [AlAi i ASTRIPLT H R 48 5 (aspartate
aminotransferase/platelet ratio index) fIFIB-445%{
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(fibrosis-4 score, FIB-4) R 7FA P 4 H 35 T AF 4 AL FREE 1)
255t . PBCAALN Z1TAl 2 AEUDCAYRYT 1A J5 L &
I bR (IFREALIN ) (ALP<3xULN, AST<2xULN, fHZ[ %
TEH) M EE T A5 (SAEIH ) (ALPFIAST < 1.5xULN, i
CLEIEH ) R IEAL . AL K e W PBCRE 43 1) 1
JE IR TE RN, RZ WA, Fi4b, it sz i
T VEFFE (receiver operating characteristic, ROC) f £k
BTt Hh 25 F B0 s BT (LK 5 /0 TC = 5.415 mmol/L
ZH (FTCH) MITC< 5.415 mmol/LZH (R TCHL) I H AL P
G RFFE . F HEZIAYT VA5 [ FHUK-PBCIF /i 1142
H AR E WA (5. 10, 154F) & JB N 2 A TR A A
W, 108 FHGLOBETT- 43 HL AR P 4 F8 3 6 R OK34F | 548
104F: | 154F X LB ] S TCHF RS AR AR A7 0 22 55, MR
G e AT AR B PBC TG A58, X6 10 255 IS il i AE
T DRSS T 4 ELA At ) HEAf 2
122 %itFrsik
SR A8, S BORIT S 7 5B B R4 7 8 4
Wo ARG RS AT ORI 8] LAl F ek 3,
TEZS 43 A i i R PT 4 ) L4 FH Mann- Whitney
URESS . THECRORE M2 8] Bl F A e, ek e R
5301 K Z K Flogistic Tl I3 43 Hr T4l 5 UDCA R B AH Y
WEHZE . iz HIROCHTIZ 43 Hr HL TC . ALPIKF-XF
UDCAT i i TINAN A, 38 it 29 548 500 2 TC . ALPARIST
{E. GeH4R: SPSS 25.0, P< 0.05 09 25 A Si it 75 X .
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2.1 RENMEBASNENMEAREHELIST
TEABISE T, B 5e9 A1 06941 B A2 KT PBCHY i,

2 HEBRPRUETT LIS, SR AW AS126IPBCEE . W AHE
PRt Fe LA AR E R R (1) o

512/ R, 4 40.4%(207/512) F R TE VAR S 90E
fliUDCARN ZEAREH . BRI Hs N ENERE
FIFELLALT, AST. TB. ALPHIGGT /K- T 58 i 2%
B (P<0.05), i ALB/K I T 58 4 b & 41 (P<
0.05) . TEIMAEFEFR Y L b, B 22 AL i g K F =
SEANEYL, 5 TG, TC, HDL-CHILDL-C(P<0.05) .
U3
22 MEAREXERERTM

TEXT B B AR A T A R b5 (3R 1), i — 2
17 Z I Rlogistic A 38T, LAUDCARE 7 W 2 Ky R A2
(0= W2, 1= RN ), ¥$ALT. AST. TB. ALB, ALP,
GGT, TG, TC, HDL-CFILDL-C%4545( P <0.10)/E N
A H EH D ST AR ) A TR, RS2 A
Flogistic[ TR 3H 75 H 25 5, TCL HUAE EE (odds ratio,
OR)=1.501, 95% & {Z X [A] (confidence interval, CI):
1.275~1.767, P<0.01 JHIALP(OR=1.005, 95%CI:
1.003 ~ 1.006, P< 0.01 ) 252 M [ 247 K 30 f 20t 7 RS [A]
%, ALB(OR=0.960, 95%CI: 0.929 ~ 0.992, P=0.015)
PPERER . W2,
2.3 BE&MBETCKFERHMPBCEEUDCARTT TG

H T 7R JEL I B A0LRE 5 UD CAJAYT 14E IR Y AR AR 0 25
A%, HIL#EFTROCHT £k 3 B, 43 BT FE 4k T COKF- X%
UDCAMN & By P& (K12A) . 12 T I FR (area under
the curve, AUC) 50.727(95%ClI: 0.680 ~ 0.775, P< 0.001),
R ITAE A 10375 B B 7K OF-5.415 mmol/L (R 63.8%,
e PE76.4%) . AN, ALPRUROCHTZR R ([&2B),

1 069 patients diagnosed with PBC from
January 2009 to March 2022

Patients excluded (n=557)

Decompensated liver cirrhosis (n=198)
Tumor, lipid metabolic disorder, and other liver discases (n=31)
Follow-up lasted for less than 6 months (n=30)

| Eligible for analysis (n=512) |

Absence of baseline cholesterol (n=28)
Deaths during the follow-up period (n=31)
No ursodesoxycholic acid prescription (1n=8)
Absence of follow-up information (n=231)

! ! |
Biochemical responders | | Biochemical nonresponders | | TC=5.415 umol/L TC<5.415 umol/L
n=305 n=207 n=204 n=308

| |
l

| Analysis of clinical characteristics |

l

Comparison of biochemical
responses and progression

B 1 BEANERRESTREE

Fig 1 Flowchart of the patient inclusion and exclusion process

PBC: primary biliary cholangitis; TC: total cholesterol.
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Table1 Comparison of baseline clinical characteristics of the responding and non-responding groups

Variable Responders (n=305) Nonresponders (1=207) p

(Female/male)/case 268/37 183/24 0.854
Agelyr, X+s 53.13+11.24 52.57+10.09 0.566
TB/(umol/L), median (IQR) 15.0 (8.9) 19.2 (19.9) 0.005
ALT/(IU/L), median (IQR) 45.0 (47.5) 68.0 (61.0) <0.001
AST/(IU/L), median (IQR) 48.0 (38.0) 73.0 (49.0) 0.003
ALB/(g/L), median (IQR) 45.2 (5.6) 43.7 (6.3) 0.012
GLB/(g/L), median (IQR) 32.7(7.7) 33.6 (6.9) 0.375
ALP/(IU/L), median (IQR) 157 (132) 307 (243) <0.001
GGT/(IU/L), median (IQR) 145 (204) 310 (417) <0.001
TG/(mmol/L), median (IQR) 1.20 (0.64) 1.33 (0.85) 0.003
TC/(mmol/L), median (IQR) 4.83 (1.25) 5.93 (2.05) <0.001
HDL-C/(mmol/L), median (IQR) 1.57 (0.61) 1.76 (0.89) 0.004
LDL-C/(mmol/L), median (IQR) 2.61 (1.04) 3.06 (1.33) <0.001
PLT/(x10°L™"), median (IQR) 147 (109) 153 (100) 0.652
AMA (+)/case (%) 180 (59.0) 120 (57.9) 0.814
Cirrhosis/case (%) 79 (25.9) 45 (21.7) 0.281
Fib-4 (median [IQR]) 2.55(3.49) 3.06 (3.17) 0.726
ABRI (median [IQR]) 0.99 (1.39) 1.38 (1.25) 0.782

TB: total bilirubin; ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALB: albumin; GLB: globulin; ALP: alkaline phosphatase; GGT: gamma-

glutamyl transferase; TG: triglyceride; TC: total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein cholesterol; PLT:

platelet; AMA: anti-mitochondrial antibody; Fib-4: fibrosis score; APRI: aspartate aminotransferase/platelet ratio index.

%2 HMMUDCARZEH % ERlogisticE |35 #7
Table 2 Logistic regression analysis of multiple factors affecting UDCA

response
Parameter B SE P OR 95% CI

TB/(umol/L) —-0.001  0.004 0.853  0.999 0.991-1.007
ALT/(IU/L) -0.002  0.004 0.634  0.998 0.990-1.006
AST/(IU/L) -0.002  0.005 0.611  0.998 0.998-0.993
ALB/(g/L) -0.041 0.017 0.015 0.960 0.929-0.992
ALP/(IU/L) 0.005 0.001 <0.001 1.005 1.003-1.006
GGT/(IU/L) <0.001  0.001 0.906 1.000 0.999-1.001
TG/(mmol/L) 0.069  0.160 0.667 1.071  0.783-1.465
TC/(mmol/L) 0.406 0.083 <0.001 1.501 1.275-1.767
HDL-C/(mmol/L) 0.003  0.250 0.991 1.003 0.615-1.636
LDL-C/(mmol/L) -0.217  0.247 0.380 0.805 0.496-1.306

The abbreviations are explained in the note to Table 1. 8: regression

coefficient; SE: standard error; OR: odds ratio; CI: confidence interval.

AUCH0.783(95%CI: 0.743 ~ 0.823, P< 0.001), # W {H N
222.5 UI/L(HUSAE75.8%, $5 51£70.5%) . I3[R, 1R
5 11075 L 6T e A DB (1 (5.415 mmol/L ) ¥ 43 AR TC4L
(308/512, 60.2%) 5= TCZ1(204/512, 39.8%), IRTCHLH
N2 (75.6%, 233/308) i T TC4L (35.3%, 72/204,

P<0.01). A, B TCHALT, AST. TB. ALP. GGT,
TGHILDL-CHJ & T TC41(P< 0.05), HDL-C, PLT{i T
JG# (P<0.05). mTCALIAYT 145 UK-PBCKU P43 1=
TFARTCHL (5. 10F1154F, P<0.01; 364) . SR, MiZH 2 i)
GLOBEW 3 22 % gt it X (3., 5. 10, 154F, P> 0.05;
%5),

3 it

2975% ~ 95% (1 PBC I A1 i JIE [ B LA, S 4Fok
R SHURE [ A QO A IE T R e 1B AR PBCHY K AR A& Jig ke
HRBERR, DIMENE 2505 T A = IR I AE A PBC
AR LA U PG, ASBIFSE B R T PBCIE
L5 HEL [ B2 7K AP 5 UDC AR 2 2 8] B AR S, A7 B T ik
— 2 T I T R -5 PBCIRYT I 24 A SIS (R D R

PBCIY N & 5 HUE AR, HETWA ZFPFAEPBCIL
B R MELL R TR PBCHUR RBE AL X TPBCHYAEAL
A SR 2R, A TS W4 8] ALP 5 PBCEE 11 BT 2H 1A 1 73
A BT B AH G, [ I 4 s A I 7 A 20 (C-C
chemokine ligand 20, CCL20) FIC-X-CHtJ¥ #afb A+
11(C-X-C motif chemokine 11, CXCL11) #4E [H A fE &
A UDCAR & T AEAR AR HAB S e 1y 25 14 R
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Table 3 Comparison of clinical features of the low TC and the high TC groups

Variable TC<5.415 mmol/L (n=308) TC=5.415 mmol/L (n=204) P

(Female/male)/case 270/38 181/23 0.716
Agelyr, X+s 53.2+11.4 52.3+9.6 0.328
TB/(umol/L), median (IQR) 15.4 (10.7) 17.0 (16.4) 0.012
ALT/(IU/L), median (IQR) 45.0 (41.0) 70.5 (68.7) <0.001
AST/(IU/L), median (IQR) 51.0 (39.7) 71.5 (51.7) 0.011
ALB/(g/L), median (IQR) 44.6 (5.9) 44.4(5.8) 0.889
GLB/(g/L), median (IQR) 33.1(7.8) 32.9(6.7) 0.736
ALP/(IU/L), median (IQR) 172.5 (149.0) 298.0 (252.2) <0.001
GGT/(IU/L), median (IQR) 145.0 (204.0) 336.5 (429.2) <0.001
TG/(mmol/L), median (IQR) 1.14 (0.60) 1.54 (0.93) <0.001
TC/(mmol/L), median (IQR) 4.55 (1.08) 6.29 (1.63) <0.001
HDL-C/(mmol/L), median (IQR) 1.53 (0.61) 1.93 (0.96) <0.001
LDL-C/(mmol/L), median (IQR) 2.38 (0.85) 3.49 (1.09) <0.001
PLT/(x10’L™"), median (IQR) 136.0 (105.7) 171.5 (94.7) 0.001
AMA (+)/case (%) 184 (59.7) 116 (56.9) 0.518
Cirrhosis/case (%) 76 (24.7) 48 (23.5) 0.767
Fib-4 (median [IQR]) 2.94 (4.02) 2.55 (2.15) 0.259
ABRI (median [IQR]) 1.08 (1.49) 1.24 (1.27) 0.976
Response (+)/case (%) 233.0 (75.6) 72.0 (35.3) <0.010

The abbreviations are explained in the note to Table 1. Continuous variables are presented as the median (interquartile range) and categorical variables,

percentages.
100 100 %*5 {RTCHS5ETCEHGLOBEES thER
TC ALP ,/ Table 5 Comparison of the GLOBE scores between the low TC and the
< 80 / ° 80 // high TC groups
Z 60 Z 60
= / = / GLOBE score, median (IQR)
g / g i i
g 40 /AUC: 0.727 g 40 /AUC: 0.783 Predicted time  — e olL)  TC=5415 (mmoll)  ©
? 20 / “ 20 / (n=308) (n=204)
3 years 0.960 (0.058) 0.959 (0.053) 0.315
0 20 40 60 80 100 0 20 40 60 80 100 5 years 0.930 (0.100) 0.928 (0.092) 0.320
o (100—Specificity)/% e (100—Specificity)/%
10 years 0.824 (0.233) 0.819 (0.211) 0.320
2 ROCHI AT 15 years 0.707 (0.350) 0.699 (0.312) 0312

Fig 2 Analysis of ROC curves

- o Data are presented as the median (interquartile range).
The abbreviations are explained in the note to Table 1.

R EDSLAM", IR | 7 & bk i g !
& AAFST 2 R A i N O A 2 PBCHE # UDCA Y
BN B ST KUK Rl 25 . UK-PBCREAME 7R BE4R 1M 75 i

F4 RTCHESTCAUK-PBCIFSLLEK
Table 4 Comparison of the UK-PBC risk scores between low TC and the
high TC groups

UK-PBC risk score, median (IQR)

. . £ 7k S ? A 1 Z ZX y
Predicted time TC<5415 (mmol/L)  TC>5415 (mmol/L) P E?qu: 175415 pmol/LE’JPBC,%' %775/:15 X *%H?ﬁ%
(n=308) (n=204) (ERI NS RTAT =is
Syeas oot oo oor 008 <o JFPABE 2 PR L L A B4, B
10 years 0.036 (0.057) 0.046 (0.090) <001 AR5 I R A DIAR DG =1 I [ B e S b % 1k
15 years 0.066 (0.102) 0.084 (0.158) <0.01

MR R AE A Y = 2073 M AR Y
AGEH B I, R RRACH 2 B L, AT 4 A

Data are expressed as the median (interquartile range).
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TUET X 28415 PBCHE (I F 9T Hh 45 H 76 % TREAR A 3 Hh 3
TCHRF- 38 7, T AT AR AR AT 96 %% H B o I 6T e .
NiE, HARER A 35 12 b S IH R s i =5 T ICAE IR &
PBCI- & fea MHL [i] st A A6 P ELAACHIL T v oK 5 4 B Y, 7
S - T AT BE A JEL R D PBCE 3 H T/ NIRAS? () il SR sl A L
BB AR Tl AE R D A2 BH . HA R R RS
PBCY I i J 2ok i rr 3- 32 3 3- HH O 1N — 1 B Ikl il A
R P T 5o I o 255 DL T 5 RO >

UDCAZIRIFPBCHY —Z& 254", HHTIAA,
UDCA F= & SO R AR SR B IR PR 1 o0 AR R AL
BYFEE, R IHAE I R 240 AR A RS LA JELAE 1 fe 4 L 1%
AT, IS5 A SRR ", EF N, 50
LAE A5 5 L P v o 139 Rl (9] THMLG-Co A
WD) A TG MR R TR, S BUIT R & i . K
B R R LA S s A T AR ZE AR N AR 2R, S 80t
UDCAIRYT IR A

UDCARW EAERY B35 BIIRYT S PBCIE KA 5T (1)
—AN TR, ARk, i S B BE AT A2 AR o
3R (AR ULER ) Rk Je B X 3Z 1K (farnesoid X Receptor,
FXR) a5 (B DUIHER | #9258 IR A% ) 7E£F XTUDCAY
BAMERFEAIRIT B B A7, FXRIE—
Fofr BT R 52 A4, S e IR] Gt ) ) o 21 4 4 i 2 T
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