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Abstract: Objective To investigate the dynamic trajectories of prognostic scores and key clinical indicators in hepatitis B virus-
related acute-on-chronic liver failure (HBV-ACLF) patients without liver cirrhosis, to clarify their association with outcomes,

and to provide new evidence for individualized prognostic assessment. Methods A prospective study was conducted for the data of
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154 non-cirrhotic HBV-ACLF patients who attended Beijing YouAn Hospital of Capital Medical University from January 2016 to
December 2023, including prognostic scores and key biochemical indicators on Days 3, 7, 14, 21, and 28 of the disease course.
According to the outcome of patients at 1 year, they were divided into death/liver transplantation group with 43 patients, liver cirrhosis
group with 23 patients, and non-liver cirrhosis group with 88 patients, and the trajectory heterogeneity of different outcome subgroups
was analyzed. A one-way analysis of variance was used for comparison of normally distributed continuous data among the three groups ;
the Kruskal-Wallis H test was used for comparison of non-normally distributed continuous data among the three groups ; the Wilcoxon test
was used between two groups. the chi-square test was used for comparison of categorical data between groups. The mean and its 95%
confidence interval (CI) were calculated for each indicator at difference time points ; the linear interpolation method was used to connect
the means at adjacent time points and construct the group-specific longitudinal trend curve ; the 95%CI was visualized using the semi-
transparent ribbon area, with the transparency parameter (a=0.2) optimized to enhance the visual discrimination of overlapping
intervals across multiple groups. A linear mixed-effects model was used to compare the longitudinal changing trend of each indicator
between the patients with different outcomes ; likelihood ratio was used to evaluate the significance of the interaction effect between time
and group, and in case of the significant interaction effect, the slope based on the estimated marginal mean was used for comparison
between two groups. Results  There were significant differences between the three groups in the incidence rates of ascites and grade
IT—1V hepatic encephalopathy, MELD score, MELD-Na score, CLIF-C ACLF score, COSSH-ACLF 1I score, total bilirubin (TBil) ,
international normalized ratio (INR) , alpha-fetoprotein, blood sodium, alanine aminotransferase, and procalcitonin at the baseline (all
P<0.05). The analysis of dynamic trajectories showed that the death/liver transplantation group had high levels of prognostic scores and
the biochemical parameters of TBil and INR (TBil>400 pwmol/L, INR>2.5), as well as a low level of platelet count (PLT) (<100x10°/L).
The non-liver cirrhosis group had rapid improvements in indicators, with TBil<200 wmol/L, INR<1.5, and PLT>100x10°L by day 28,
while the liver cirrhosis group showed a trend of recovery, with TBil>200 pmol/L, INR>2.0, and PLT <100x10°L on day 28, with
significant global heterogeneity in the temporal trends of the above indicators across the three groups (all P<0.01). Conclusion Dynamic
monitoring of prognostic scores and key clinical indicators can effectively stratify the 1-year outcomes of non-cirrhotic patients with HBV-
ACLF. Patients with poor prognosis were typically characterized by INR >2.5 and TBil >400 pwmol/L. Among those who survived beyond 1
year, individuals who subsequently progressed to cirrhosis were frequently identified by the presence of INR >1.5, TBil >200 wmol/L, and
PLT < 100x10°/L at day 28.

Key words: Hepatitis B Virus; Acute-On-Chronic Liver Failure; Liver Cirrhosis; Prognosis
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Table 1 Demographic and baseline clinical characteristics of non-cirrhotic HBV-ACLF patients

4 ¢ - E4 =

i iy i e L
B (%) ] 74(84.1) 22(95.7) 34(79.1) X'=3.149 0.209
AEI (%) 42.8+10.9 41.648.9 47.6+£11.2 F=3.615 0.029
W H](%) ] X=6.222 0.277

AN R ARG 18(20.5) 7(30.4) 14(32.6)

H & 44(50.0) 10(43.5) 14(32.6)

fFeE 25 6(6.8) 1(4.4) 5(11.6)

HoAtnV 8(9.1) 3(13.0) 8(18.6)

A 12(13.6) 2(8.7) 2(4.7)
It AAE (%) ]

gk 48(54.5) 15(65.2) 36(83.7) x'=10.719 0.005

JF 1 v g X'=21.090 0.001

I ~1I#H 11(12.5) 2(8.7) 12(27.9)
m~ Vil 0(0.0) 0(0.0) 5(11.6)

21 P e 61(69.3) 16(69.6) 37(86.0) XY'=4.484 0.106

I ARE i 2(2.3) 1(4.4) 4(9.3) X'=3.292 0.171

SPEE 9(10.2) 1(4.4) 2(4.7) X'=2.400 0.814
WU (4)

MELD 20.9(18.7 ~23.7) 23.2(21.2~24.6) 26.5(21.5 ~30.4) H=25.005 <0.001

MELD-Na 21.5(19.2 ~24.0) 23.2(21.5~24.6) 28.2(22.3 ~32.8) H=24.483 <0.001

CLIF-C ACLF 37.0+5.7 37.047.1 44.7+6.8 F=33.997 <0.001

COSSH-ACLF 1[I 6.70(6.20 ~ 7.20) 6.75(6.17 ~ 7.42) 7.80(7.35 ~ 8.30) H=48.675 <0.001
REAEDURREIRYT L61(%) ] 16(18.2) 7(30.4) 12(27.9) X'=2.470 0.291
LW ACLF 5 Hi a7 x'=1.803 0.406
JHZE (%) ]

ETV 38(48.1) 12(60.0) 18(41.9)

TAF 41(51.9) 8(40.0) 25(58.1)
ALT(U/L) 543(178 ~ 1 160) 180(137 ~365) 201(92 ~ 641) H=9.182 0.010
AST(U/L) 289(131 ~519) 149(105 ~ 323) 176(106 ~ 486) H=4.265 0.119
Alb(g/L) 32.3+4.8 29.7+4.6 31.15.2 F=2.749 0.067
TBil(wmol/L) 285(189 ~377) 338(200 ~ 408) 376(281 ~ 534) H=12.630 0.002
JIFL ¢ T it ( U/ ) 3110(2304~4127) 2795(1783~3276) 3038(1758~3891) H=1.470 0.479
INR 1.96(1.67 ~2.26) 2.27(1.98 ~2.77) 2.87(2.30 ~ 3.62) H=36.524 <0.001
HLEF (pmol/1) 61.0(52.8 ~70.0) 61.0(53.0 ~ 70.0) 56.0(46.5 ~ 74.5) H=0.744 0.689
IML4H (mmol/L.) 138(136 ~ 140) 137(136 ~ 139) 136(133 ~ 138) H=11.861 0.003
WBC(x10/L) 7.20(5.29 ~ 8.65) 5.61(4.38 ~ 8.90) 7.88(5.80 ~ 11.00) H=5.451 0.066
PLT(x10°/L) 127(103 ~ 176) 93(60 ~ 110) 109(70 ~ 146) H=16.122 <0.001
AFP(ng/mL) 138.0(56.3 ~ 373.0) 74.3(27.8 ~ 178.0) 45.0(9.0 ~93.4) H=17.906 <0.001
HBeAg FHHE (%) ] 42(53.2) 10(43.5) 0(0.0) 0.561
HBV DNA (log,, IU/mL) 5.25(3.68 ~ 6.60) 4.20(3.15~5.25) 4.80(3.80 ~ 5.80) H=4.553 0.195
PCT(ng/mL) 0.66(0.45 ~ 0.99) 0.48(0.32 ~ 0.64) 0.84(0.59 ~ 1.31) H=13.158 0.001
LSM(kPa)? 9.2(7.0~11.9) 17.6(16.6 ~ 20.4) 7=-35.702 <0.001
FIB-4 15%” 1.58(1.18 ~2.41) 3.41(2.96 ~ 6.86) 7=-34.243 <0.001

1 : MELD-Na, ZR T 155 B -4 1743 ; CLIF-C ACLF , 18 1 JH- 50 5 F 9 452 fin 20t I 3 3B 9743 ; COSSH-ACLF T, v [ 52 78 2, U JiF R AiF 9 4
P8 IS T35 s BTV, B R 5 TAF, & SR By i 4 5 s PCT, FE45 22 J5L s LML, -0 B4 ; FIB-4 F8 450, FH T VEAG 1% PR AT s 8 35 T 2T 4
TR . 1) HAL R IR F 57 555 2) Uk 1 AERHG I .
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Figure 1 Longitudinal trajectories of prognostic scores across outcome subgroups during the 28-day follow-up period
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Figure 2 Longitudinal trajectories of indicators across outcome subgroups during the 28-day follow-up period
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