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[Abstract] Objective To develop and evaluate a diagnostic model for autoimmune liver disease (AILD) using clinical
indicators. Methods A total of 181 AILD patients (AILD group) diagnosed in the Department of Gastroenterology or
Rheumatology and Immunology, the First Medical Center of Chinese PLA General Hospital, from June 2019 to February 2024, 133
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patients with hepatitis B virus cirrhosis (HBVC) (HBVC group), and 100 healthy individuals (HC group) were included in the study
cohort for retrospective analysis. Clinical data, blood routine tests, and biochemical indicators were compared among the groups.
Propensity score matching was used to balance the effects of factors such as gender and age. Multivariate logistic regression analysis
was applied to identify characteristic indicators for AILD. Receiver operating characteristic (ROC) curves were used to evaluate the
diagnostic efficacy of single and combined indicators, and the optimal diagnostic model for AILD was constructed. The Hosmer-
Lemeshow test was performed to assess the model's goodness-of-fit, while ROC analysis was employed to evaluate the predictive
validity. Additionally, an independent validation cohort, including 91 AILD patients (AILD validation group), 82 HBVC patients
(HBVC validation group), and 40 healthy individuals (HC validation group) who visited during the same period, was used to validate
the diagnostic model. False-positive and false-negative rates were calculated to assess the diagnostic efficacy and clinical utility of the
model. Results The age and the proportion of male patients in AILD and HBVC groups were higher than those in HC group, and
the proportion of male patients in AILD group was higher than in HBVC group, the differences were statistically significant (P<0.0S).
Prior to matching, compared with HC group, HBVC group and AILD group had significantly lower levels of hemoglobin (HB), red
blood cell count (RBC), white blood cell count (WBC), platelet count (PLT), and albumin (ALB) (P<0.05), but significantly higher
levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), gamma-glutamyl
transferase (GGT), total bilirubin (TBIL), and direct bilirubin (DBIL) (P<0.0S). Compared with HBVC group, AILD group had
significantly higher levels of WBC, PLT, ALB, ALP, and GGT (P<0.0S or P<0.001) but significantly lower levels of TBIL and DBIL
(P<0.001). After maching, compared with HC group, AILD group still had significantly lower levels of HB, RBC, WBC, PLT, and
ALB, but significantly higher levels of ALT, AST, ALP, GGT, TBIL, and DBIL (P<0.05). Compared with HBVC group, AILD group
had significantly higher levels of HB, RBC, WBC, PLT, ALB, ALT, ALP, and GGT, but significantly lower levels of DBIL (P<0.05).
ROC analysis results showed that AST, GGT, ALP, and DBIL had high predictive values for differentiating AILD from HC (AUC=0.843,
0.804, 0.802, 0.773), while PLT, WBC, GGT, and ALP had high predictive values for differentiating AILD from HBVC (AUC=0.780,
0.739, 0.729, 0.702). For distinguishing AILD from HC, the combined model of AST, ALP, and DBIL (Model e) had an AUC of
0.887, with a sensitivity of 82.2%, and a specificity of 94.7%. For distinguishing AILD from HBVC, the combined model of ALP, GGT,
and PLT (Model D) had an AUC of 0.829, with a sensitivity of 78.5% and a specificity of 80.6%. Conclusions The combined
diagnostic model based on AST, ALP, and DBIL can effectively differentiate healthy individuals without liver diseases from AILD
patients, while the combined diagnostic model based on PLT, ALP, and GGT can effectively distinguish HBVC from AILD patients.
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Tab.1 Comparison of the clinical characteristics of each group

LD HC #H (n=100) HBVC 2 (n=133) AILD 41 (n=181) /F P

PESILE, B1(9)] 47(47.0) 92(69.2)" 27(14.9)V® 97.54 <0.05

A (%, xts) 44£12 55+110) 58+12W 39.77 <0.05

FFREAL I [ 5] (%) ] 0.58 0.446
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2R [151(%)] 110.50 <0.05
R IITREAL, - 47(35.3) 20(11.0)

(BT I, R - 69(51.9) 29(16.0)
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I LRE[151(%)] 0 63(34.8) - <0.05
LA SR - 0 27(14.9) - <0.05
THLEAAE - 0 22(12.2) - <0.05
RGP - 0 7(3.9) - <0.05
FEMRME ST - 0 7(3.9) - <0.05

“=7 RICEUE ; HC X R ; HBVC. ZHMIAT R ATREAL ; AILD. [ B e PERT ; 5 HC 4 LH, (1)P<0.05; 5 HBVC 4 L%z,

(2)P<0.05
F2 AWM AR LA IM(Q,, Q)]
Tab.2 Comparison of blood routine and biochemical indexes between each groups [M(Q,, Q)]

€[5t HC 41 (n=100) HBVC £ (n=133) AILD 44 (n=181) P

HB(g/L) 138(129, 149) 113(89, 138)™ 122(97,134) <0.001
RBC(x10'2/L) 4.63(4.30, 5.07) 3.96(3.15,4.56)V 4.02(3.45,4.37)V <0.001
WBC(x10°/L) 5.74(4.84,6.97) 3.44(2.10,5.19)® 5.12(3.26, 6.54) W <0.001
NEUT% 0.585(0.528, 0.646) 0.588(0.532,0.672)W 0.584(0.499, 0.675) 0.719
PLT(x10°/L) 222.0(186.8,269.8) 69.0(47.0,122.5)V 161.0(81.5,236.0) V™ <0.001
ALB(g/L) 47.7(45.9,49.7) 38.1(32.9,42.4)V 40.3(34.9,45.1)V@ <0.001
ALT(U/L) 13.7(10.7,20.5) 19.6(15.1,27.8) 23.3(13.9,39.5)V <0.001
AST(U/L) 16.3(14.2,19.3) 26.6(20.9,34.8)" 29.4(21.5,53.2" <0.001
ALP(U/L) 66.5(54.6,78.2) 78.4(65.7,102.4)") 119.8(80.7,178.5) W <0.001
GGT(U/L) 16.1(12.2,21.1) 27.7(17.8,46.1)") 48.8(24.9,114.9)V¢) <0.001
TBIL(wmol/L) 9.2(6.5,11.4) 18.5(11.6,25.6)" 12.3(8.75,18.4)V¢) <0.001
DBIL(jumol/L) 2.3(1.8,2.8) 7.4(4.25,10.4) 4.3(2.4,9.6)V® <0.001
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Tab.3 The blood routine and biochemical indexes of AILD group were compared with HC group and HBVC group after propensity score

matching [M(Q,, Q,)]

sir AILD 21 5 HC 4 VE i AILD 415 HBVC 4 VL it
HC 4 (n=56) AILD 2 (n=56) Z P HBVC 4 (n=68) AILD 2 (n=68) Z p

HB(g/L) 134.0(123.5,140.8)  122.5(102.5,134.8)  -0.326  0.002  101.5(84.8,124.3)  124.0(107.0,137.0) —3.192  <0.001
RBC(x10'%/L) 4.48(4.21,4.79) 4.14(3.73,4.51) -3.570  <0.001 3.64(2.98,4.28) 4.05(3.53,4.53)  -2.449 0014
WBC(x10°/L) 5.61(4.93,7.00) 5.13(3.74, 6.69) -2.372 0018 2.84(1.88, 4.89) 5.37(3.84,7.18)  —4.886 <0.001
NEUT% 0.595(0.537,0.663)  0.598(0.530,0.689)  —0.105 0917  0.594(0.537,0.676)  0.598(0.538,0.684) —0.029  0.977
PLT(x10°/L) 253.0(192.3,294.0)  167.0(91.3,265.5)  -3.597 <0.001  67.5(47.0,118.5) 169.0(84.0,229.0)  —5.685 <0.001
ALB(g/L) 46.9(45.6,48.4) 42.9(36.5,47.3) -4.548  <0.001 37.2(31.2,41.2) 41.0(35.1,453)  -2.633  0.008
ALT(U/L) 14.3(10.8,21.2) 22.4(13.6,33.9) -6.268  <0.001 18.4(14.4,26.9) 28.0(13.7,45.9) 2205  0.027
AST(U/L) 17.0(14.4,20.0) 27.0(19.2,41.8) -5.517  <0.001 26.5(20.2,34.1) 29.8(20.3,56.0)  -1492  0.136
ALP(U/L) 67.9(54.7,78.6) 106.2(73.3,196.1)  —5.540  <0.001 77.2(61.5,99.9) 110.9(73.4,1853)  —3.974 <0.001
GGT(U/L) 15.5(122,21.7) 45.6(20.0,1142)  -4.389  <0.001 25.3(15.8,37.6) 50.3(24.3,139.2)  —4.684 <0.001
TBIL(jmol/L) 8.4(6.0,11.1) 12.5(9.0,22.1) -4.986  <0.001 17.3(10.0,23.9) 13.5(9.7,21.6) -1.184 0237
DBIL(wmol/L) 2.2(1.7,2.9) 3.6(2.6,11.3) -5.947  <0.001 6.3 (3.4,10.4) 3.6(22,10.0) -2212 0.027
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(x10°/L) —0.013ALP(U/L) -0.012GGT(U/L), Hosmer-
Lemeshow £5:46 i 78 P=0.285, & B
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T4 #lmEFE RN AILD 5 HC . HBVC BY ROC fh k>

GIERES
Tab. 4 ROC curve analysis results of blood routine and
biochemical indicators in predicting AILD from HC and HBVC
Bz AUC U FRRE HUTE P
AILD 5 HC
HB 0.673  0.643 0.724 128.2¢/L 0.002
RBC 0.696 0518 0821  4.16x10”/L  <0.001
WBC 0.630 0.464 0.768 4.91x10°/L 0.018
NEUT% 0.506 0.125 0.982 0.439 0917
PLT 0.697  0.464 0.982 142.8x10°/L  <0.001
ALB 0.749  0.554 0.929 43.8g/L <0.001
ALT 0.694 0.500 0.839 22.6 U/L <0.001
AST 0.843 0.679 0.875 21.75U0/L <0.001
ALP 0.802 0.625 0.893 91.65U/L <0.001
GGT 0.804 0.643 0.929 35.65U/L <0.001
TBIL 0.740 0.714 0.643 10.05 pmol/L  <0.001
DBIL 0.773  0.750 0.732 2.6S pmol/L <0.001
AILD 5 HBVC
HB 0.656  0.698 0.669 114.50 g/L 0.002
RBC 0.618 0714 0515  3.655x10%/L  0.021
WBC 0.739 0.778 0.652 3.72x10°/L <0.001
NEUT% 0.520 0.206 0.909 0.597 0.701
PLT 0.780 0.841 0.576 77.5%10°/L <0.001
ALB 0.626  0.436 0.833 42.65g/L 0.014
ALT 0.611 0.524 0.758 26.85U/L 0.029
AST 0.586  0.397 0.864 37.50 U/L 0.092
ALP 0.702  0.571 0.818 103.45U/L <0.001
GGT 0.729  0.683 0.758 37.85U/L <0.001
TBIL 0.555 0.730 0.485 17.85 pmol/L 0.284
DBIL 0.609 0.381 0.879 2.94 wmol/L 0.033

HC. {#FEXT I8, HBVC. ZHIF R FiE{L; AILD. [ B stk
JTF s HB. MZLE 1 ; RBC. ZL40MET%; wWBC. 403t 4k
NEUT%. "o ok 4n i Le ;. pLT. i/t %; ALB. F14E
F s ALT. 75 79 5% Bff s AST. 73 w5 5% Z HfE 5 ALP. Bl 1k B B2 6l
GGT.y- A& ; TBIL. MHLI %, DBIL. HikHLT %

FIRT, I PRA A8 bR AILD B2 Wb & 45 56
YEF, HHALB. AST. ALT 0L A% IGFR. X T
JFEAL B, ALB & AR 2 5 IHFE 2 MBE I N
W3, ALK 5 4 B RAE N A AL I % DA
W7 A T 40 M 45 A I AST . ALT 7K SF-BH 8 7H
S 20 B 0 P U R . o, ALT R S
e, BCATEAGIF DI RE R S H, (AR
J&, AILD H 3 FPERE AST FIALT K- 5% . 72K
BF, BRXT BB E AR bR TR AL, N 2R A R
ANA. $TF # WL HT K (anti-smooth muscle antibody,
ASMA) M BRER (S HAB R 2, AXT AILD R 1 0
PR, esh, ARZERAE Ny E B A AL fEhR,
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HAKF- T o] B8 H 78 A7 78 JE T WA R s T A e 9
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ALP W P 5 () 2 AR Ak 45 b, IH A5 45 BH 3l
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JHF 4 B 23 35 70 ALP B9 A B, LA X AR 3 3l B A o
W, R RO AL, R I3 o ALP K
it — T (EARE RS, R e A R AR
B MV IR ZR KT 0 AR S LT
ALP KA GEH BT iRy . 5 ALP AR L, FHZEMEI
W GGT AT B i, JCHG R A1 & ALP
HIEAT, P78 GGT A I H-BH ZE M A8 B AT o
B EURREE , 3 I5C A RN W] B A b ) R S
AR ISR A ™ E AR s B T ALP T
1o ) L 1 — 25 VP 2 A5 A 76 J R 1 IR 3 48 5% PSC 45
PR o AWFFT LI, AILD S 1) B B R AE >l ALP Al
(B)GGT /KB T, HY5HBVC EEFAEH D
#5 . SR, AILD 415 HBVC 41 ALT . AST /K -2
ST B IHE L.

AT AAT B — A= b TS ) B RS I A7 A — i R 1Y)
JRBRME, U, AHEE R A R 2 P8 1 SR
DI AILD 2 Wi it 2% . 25 R BoR, il pF
4yVCTLJ5, AILD 5 HC £ HB. RBC., WBC, PLT,
ALB, ALT, AST. ALP. GGT. TBIL, DBIL /K
Il 77 76 B W 2% 5 ; AILD 5 HBVC £ HB. RBC.
WBC. PLT. ALB, ALT. ALP, GGT. DBIL/KEJ}
MAATE 25, E—4 ROC &M R, BT
AST. ALP. DBIL(#i#le)uf ALP, GGT. PLT(#&#AY
D) A4 1 1) Togistic [T ISBE 750 Ay $i2 /57 15 A 12 T Ay o
PRAL T A IR A, AWESE Sk £ 5 IR BA A Xt
logistic [ M JEA TR REITAY , 25 BoR, 76 H
AILD 5 HBVC i, BAVE FHM: 2P 6 7E 19.8%, 2
JNTEHBVC S, 1%19.8% 51 # 75 4 AILD,
TR T R ) i e S 5 RIS, BB B R
H15.4%, ERNTEELERYAILD BB, 4 15.4% 1] fE
Wil . 7E I AILD 5 HC I, AU BH P 2 AR
[ 1 2 43 W3k 3] 7.5% 1 13.2%, #E/R{EHCH, A
7.5% P R ML TN Ry AILD SR, 45 13.2% Nl REWIS
IRERZ . SRR, (AR R EE2 W
B et R ZRE M, IR TS
AT 5% A A AU L) 7 B B3 Ao ) P T4 DE BC I R T
AEUE R B TR A RN, B PR O S A FE AR
AST . ALP)5 AILD [ SCBR PRI, F A M2 H R, R
ERUE A G A HEAT VT HC DL S e B SR R S e, (A
TP JE PR HH A 5 A S 13K BB (AUC>0.8), $ib7m ik 24
bRl BeH AT 5 AN BE RS Mo SR (BRI B 02
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Tab.S ROC curve analysis results and validation results of each diagnostic model in predicting AILD, HC and HBVC

- sh ROC HiZ i brah i BIEZE 5
AUC(95%CI) B PR 2R (%) 15 BRI 2R (%)
AILD 5 HC
T o AST. GGT. ALP, DBIL 0.901(0.844~0.937) 12.5 15.4
i b AST. GGT, DBIL 0.905(0.850~0.959) 20.0 19.8
i AST., GGT, ALP 0.858(0.788~0.928) 20.0 154
FiAld GGT, ALP, DBIL 0.870(0.802~0.937) 17.5 15.4
it e AST. ALP., DBIL 0.887(0.828~0.947) 7.5 132
AILD 5 HBVC
IR A WBC. ALP, GGT, PLT 0.830(0.759~0.901) 222 16.8
1B WBC. ALP, PLT 0.828(0.757~0.900) 18.5 19.8
15 C WBC. GGT. PLT 0.819(0.746~0.892) 27.2 242
R D ALP, GGT. PLT 0.829(0.757~0.900) 19.8 154
TR E WBC. ALP. GGT 0.805(0.731~0.880) 24.7 26.4

HC. fiHEXT IR ;. HBVC. ZRINT S ATREAL s ATLD. H B S fetEAT s WBC. FANMIIT4G PLT. /ML AST. ARG ;  ALP. il
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14.6%), TGt 8 KA &, JEZEME S F- Y)
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fifl . 229F H & 20 H0 AILD TN AR 7Y Sy Il IR i 25
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FREA AR, 12 Wl SR nd A Ve T 58 52 18 20 17
AysZe, B H TSR AESC L AILD R0 0, Xof
TIL 5 J B B RV AT 75 R T LR S Y A
B, HETC AR, AST/I /MR A 15 %k
(AST to platelet ratio index, APRI)E?%{EZSI HA -2 4%
fer B RAFRLRERY . seAh, gl 2% 72 %00 ATH
5 PBC RIS 1, $&n Z4EEEetnEE &l e
PRTIZWIREHERE . ASRIAE ST 0 i — DA AR AL
P RS, WA R, 4G 2 AEwREY,
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