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R B % (OR=1.33, 95%CI;1.01~1.75, P=0.044) , 5 30d St TR ZAE LM X R ATRSH 8 X MLR fi>1 9 &
FRTREETH 8 X MLRIA<1 #9 %% (P<0.001), A% 8 X MLR 145 A4 KM y5 A ( model for end-
stage liver disease, MELD) ## %% #; 30d & % 5% ROC ¥ & F @A A4 0.775(95%CI; 0.69~0.86) , &#k A%
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Abstract: Objective To explore the diagnostic value of dynamic changes of monocyte/lymphocyte ratio (MLR) in
the prognosis of acute-on-chronic hepatitis B liver failure ( ACHBLF). Methods The study involved ACHBLF patients
from January 2010 to July 2023 in the Department of Hepatology, Qilu Hospital of Shandong University. Smooth curve
fitting and threshold effect analysis were used to evaluate the nonlinear relationship between MLR and 30-day mortality
of ACHBLF patients. Logistic regression analysis and the Boruta algorithm were used to assess risk factors for 30-day
mortality. The receiver operating characteristic (ROC) curve was used to evaluate the diagnostic value of MLR and the
bootstrap method was used for internal validation. Results In this study, 98 of the 243 individuals died within 30 days
after hospitalization. MLR on the 8th day was identified as an independent risk factor for 30-day mortality of ACHBLF
patients (OR=1.33, 95%CI.1.01-1.75, P=0.044) , which was reported to be nonlinearly associated with 30-day mor-
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tality. Patients with MLR >1 on the 8th day showed a higher risk of mortality than those with MLR<1( P<0.001).

ROC curve showed that combination of MLR on the 8th day and the model for end-stage liver disease (MELD) score
presented the area under the ROC of 0.775(95%CI; 0.69-0.86). Conclusion MLR>1 on the 8th day predicts poor 30-
day prognosis in ACHBLF patients, and monitoring the dynamic changes of MLR is essential for the treatment of ACH-

BLF.
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Table 1 Characteristics of ACHBLF patients

WiH MAEL(n=243) HEHENE(n=145) FET- NEL(n=98) P
/B (% ) 0.656

5 195(80.25) 115(79.30) 80(81.60)

‘8 48(19.75) 30(20.70) 18(18.40)
s % 48.23x11.71 47.59£11.05 49.18+12.62 0.300
LogHBsAg 3.44(2.75,3.79) 3.30(2.70,3.80) 3.60(2.80,3.80) 0.636
HBeAg/ (1U/mL) 14.59(0.41,198.74) 7.80(0.4,154.0) 38.10(0.50,231.9) 0.667
loggHBVDNA 5.12+1.49 5.08+1.48 5.18%1.50 0.672
M40/ (x10°/L) 7.19(4.95,9.77) 6.80(4.60,8.50) 7.90(6.10,12.00) <0.001
FR PR AT R/ % 72.90(64.45,81.30) 70.10(61.5,79.70) 76.40(68.70,84.10) 0.002
PR A M 50 (x10° /1) 5.10(3.25,7.65) 4.40(2.70,6.30) 6.30(4.00,9.90) <0.001
/MR (x10°/L) 93.00(63.00,132.50) 96.00(64.00,135.00) 92.50(62.50,124.00) 0.283
NRRRAIL LW/ (U/L) 142.00( 74.00,354.50) 151.00( 68.00,380.00) 139.00( 83.50,325.00) 0.276
REBRAIEE#/ (U/L) 128.00( 78.50,237.50) 127.00( 81.00,237.00) 128.00( 77.00,258.80) 0.024
TBIL/ ( wmol/L) 274.00(199.65,399.15)  231.90(167.00,334.30)  352.80(252.60,447.10)  <0.001
H&EH/(g/L) 33.12+4.45 33.81+4.41 32.12+4.33 0.003
REA/ (2/L) 27.80(23.45,34.15) 28.80(23.40,35.10) 27.20(23.50,31.60) 0.191
WLEF/ ( wmol/L) 59.00(48.00,71.00) 56.00(47.00,69.00) 62.00(52.20,79.50) 0.037
4%/ ( mmol/L) 136.00(132.00,138.00)  136.00(133.00,139.00)  134.50(131.00,137.00) 0.001
PTA/% 33.00(26.00,43.00) 38.00(31.00,47.00) 26.00(21.00,32.80) <0.001
INR 2.10(1.70,2.64) 1.80(1.60,2.20) 2.60(2.20,3.20) <0.001
YL AR 1.40(1.03,1.71) 1.40(1.20,1.80) 1.20(0.90,1.50) <0.001
IR/ 5 (% ) 0.432

75 216(88.89) 127(87.60) 89(90.80)

2 27(11.11) 18(12.40) 9(9.20)
PRI S/ (% ) 0.783

w 171(70.37) 103(71.00) 68(69.40)

2 72(29.63) 42(29.00) 30(30.60)
G IR/ B (%) 0.227

w 93(38.27) 51(35.20) 42(42.90)

= 150(61.73) 94(64.80) 56(57.10)
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WA MAEL(n=243) HEAENE(n=145) BT ABL(n=98) P
BIFMEAR/BI(%) 0.681
7 73(30.04) 45(31.00) 28(28.60)
= 170(69.96) 100(69.00) 70(71.40)
B I ALIE I B (%) 0.003
7w 229(94.24) 142(97.90) 87(88.80)
= 14(5.76) 3(2.10) 11(11.20)
G IR R 161 ( % ) <0.001
w 182(74.90) 126(86.90) 56(57.14)
= 61(25.10) 19(13.10) 42(42.86)
NTHHEIT /151 %) 0.023
b 200( 82.30) 126(86.90) 74(75.51)
= 43(17.70) 19(13.10) 24(24.49)
MLR #J#H1E 0.43(0.32,0.66) 0.40(0.30,0.60) 0.50(0.40,0.80) 0.004
% 3 K MLR & 0.48(0.35,0.64) 0.45(0.31,0.58) 0.56(0.41,0.81) 0.011
% 5 KX MLR & 0.58(0.44,0.83) 0.51(0.37,0.69) 0.74(0.56,1.14) <0.001
% 8 X MLR 4 0.66(0.42,0.94) 0.54(0.37,0.78) 0.90(0.68,1.30) <0.001
%12 K MLR {& 0.63(0.42,1.09) 0.55(0.36,0.86) 1.14(0.71,1.44) <0.001
MLR % 3 R 5¥IRES G E 0.01(-0.12,0.14) 0.02(-0.11,0.14) 0.00(-0.12,0.17) 0.647
MLR % 5 R 5@ EAR G E 0.11(0.00,0.28) 0.07(-0.03,0.21) 0.20(0.05,0.50) 0.896
MLR %8 8 K 59t E A8 b i 0.15(-0.04,0.43) 0.11(-0.06,0.38) 0.35(0.01,0.60) 0.848
MLR % 12 R5#IGEA b i 0.16(-0.01,0.49) 0.12(-0.02,0.41) 0.40(0.10,0.96) 0.003

P<<0.001
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P<0.001
4o P<0.01 T
5 1.0 F P<0.001 l
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08F | P<0.05
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Figure 1 Dynamic changes of MLR between the suvival and death groups on day 3, 5, 8 and 12 for ACHBLF patients
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Figure 2 Dynamic changes of MLR between the glucocorticoid-treated and non-glucocorticoid-treated groups on day 3, 5, 8 and 12

for ACHBLF patients

2.3 ACHBLF #£% 30d FigKEEZES
HLPR R Logistic /MT45 5 W, MGG | 75 1k

N TRYY AT b A A L3R

w4 N TR R A %%%fﬁ%%

fit JULIF | 84 . MLR PI4R1E 55 3 K MLR {H %6

K MLR {8 % 8 K MLR 8 .5 123%MLR{E'?$%

1.33,95%CI: 1.01~1.75,P=0.044) /& ACHBLF (3%
30 dAET- RIS KU I R (36 2) o Hl# %% 2] Boruta
;%;72%9*%3/? £ MLR gh & 28 rp | e K2
G RE Hr B T EELA AAE L RRE A 3
AR B Pl O EERAE X RS 30 d TR B A
4&%’@%@ X 3 AR EEHEA RO AR 8

30d ARG EUIAE(P<0.1), LR RERMAZ K MLR >4 12 K MLR fH>% 3 K MLR {H
A E Logistic [B1IH70#T, & BL5E 8 KX MLR {H (OR = (Kl3),
2 ACHBLF % 30 d FiUs i JKUBS: IR 224047
Table 2  Analysis of risk factors for 30-day progn051s of ACHBLF patients
2 HR R Ay
OR 95%CI P OR 95%CI P

B I I T s

= 1 1

5 497  (2.66~9.31) <0.001 2.58  (0.46~14.39)  0.280
B I TH AT i

w 1 1

b 598  (1.62~22.05) 0.007 0.64  (0.04~10.44)  0.751
NTILIRIT

= 1 1

s 215 (1.10~4.19) 0.024 0.71  (0.14~3.55) 0.678
EE R 1.15  (1.07~1.23) <0.001 2.54  (0.77~8.36) 0.126
PR 40 At H 2R 1.03  (1.01~1.06) 0.002 1.06  (0.93~1.20) 0.378
Fh MR 20 Tk 1.16  (1.08~1.25) <0.001 0.39  (0.10~1.56) 0.183
RN TR

125~350 1 1

<125 0.58  (0.33~1.04) 0.068 0.24  (0.04~1.34) 0.10
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22 KRR Ay
OR 95%CI P OR 95%CI P
REH IR AL 1 (1.00~1.00) 0.031 1 (1.00~1.01) 0.094
<40 1 1
>40 3.12  (0.86~11.25)  0.082 3.38 (0.20~57.54)  0.400
iING 1.01  (1.00~1.02) 0.051 1 (0.98~1.03)  0.960
i 0.92  (0.87~0.97) 0.002 0.87 (0.69~1.09)  0.221
137~ 147 1 1
<137 1.81  (1.06~3.06) 0.028 1.32 (0.16~10.80)  0.797
MLR ¥t {E 492  (1.92~12.62)  0.001 0.52 (0.01~21.59)  0.730
%5 3 X MLR {4 262 (1.15~5.95) 0.022 1.09 (0.06~18.54)  0.954
% 5 X MLR {f 329 (1.53~7.09) 0.002 0.23 (0.04~1.25)  0.089
% 8 X MLR {# per(0.1) 1.02  (1.01~1.02)  <0.001 1.33 (1.01~1.75)  0.044
% 12 K MLR {H 322 (1.44~7.21) 0.005 1.07 (0.20~5.77)  0.941
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Figure 3  Analysis of the importance of prognostic risk factors in ACHBLF patients using the Boruta algorithm
The purple color ( maximum value) represented the maximum importance score, and variables greater than the maxi-

mum importance score were identified as important features.
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=0
ARS8 R ER, % 8 K MLR HY

ACHBLF {4 30 d SET- KUK AR X &R, R

5] {355 W 49 BT T 925 45 HE MILR 19 43 0502 1.0, X %%
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(Log-rank P<0.001) , L& 4B,
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(model for end-stage liver disease, MELD)
43 ACHBLF £ 30 d FiEHIZH N E

WE s fis, BE AR 8 K MLR {5 MELD

Wor Bk & 1 # ROC i £k, ROC fih £ F i 1
0.78(95%CI: 0.69~0.86) , %55}y 77.68% , R 4
% 68% ., 5l MELD 143 ( AUC = 0.75,95%
CI. 0.66~0.83) fHLt, ABE5E 8 X MLR {5 MELD
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ROC [l 4, ROC i1 £k T 1 #L K 0.76 (95% CI:
0.68~0.86) , ABi% 8 X MLR {A 5L & MELD
4y %t ACHBLF H & 30 d i J5 i) i2 Wi 1 e 2
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Figure 4 Relationship between MLR on the 8th day and the 30-day prognosis in ACHBLF patients
A: Smooth curve fitting was used to evaluate the relationship between MLR on the 8th day and the 30-day mortality of
ACHBLEF patients; B: Survival curves for different MLR rangs on the 8th day.
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Figure 5 Diagnostic value of MLR on the 8th day combined
with the MELD score versus the MELD score alone
for the 30-day prognosis of ACHBLF patients
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Figure 6 Internal validation of MLR on the 8th day combined
with the MELD score for the 30-day prognosis in
ACHBLEF patients
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