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Prognostic value of free thyroxine combined with prognostic scores in patients

with hepatic encephalopathy and acute-on-chronic liver failure”
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[Abstract] Objective To investigate the prognostic value of free thyroxine (FT,) combined with prog-
nostic scores in patients with hepatic encephalopathy and acute-on-chronic liver failure (ACLF). Methods A
retrospective analysis was conducted on 108 patients with hepatic encephalopathy and ACLF admitted to this
hospital from January 2014 to January 2024. Calculated the model for end-stage liver disease (MELD) score,
Chinese group on the study of severe hepatitis B-acute-on-chronic liver failure score (COSSH-ACLF)-1I ,and
chronic liver failure consortium-acute on chronic liver failure score (CLIF-C ACLF). Cox regression analysis
was used to identify factors influencing outcomes,and receiver operating characteristic (ROC) curve analysis
was used to evaluate the diagnostic efficacy of FT, and three scoring systems in evaluating the 90 d prognosis.
Results Among the 108 patients, 35 survived and 73 dead after 90 d,the 90 d mortality rate was 67. 59 %. Sig-
nificant differences were observed between survived and dead patients in the proportion of upper gastrointesti-
nal bleeding, COSSH-ACLF grade,international normalized ratio (INR),lactate,indirect bilirubin,thyrotropin
(TSH),.FT, ,MELD score, COSSH-ACLF-1I score,and CLIF-C ACLF score (P <C0. 05). Multivariate Cox re-
gression analysis identified FT, , MELD score, COSSH-ACLF-I and CLIF-C ACLF as factors influencing 90 d
prognosis (P <C0. 05). ROC analysis showed that area under the curve of FT, combined with MELD score,
COSSH-ACLF-1I ,and CLIF-C ACLF in evaluating the 90 d prognosis of admitted patients with hepatic en-
cephalopathy complicated with ACLF were greater than those of the scores alone (P<C0. 05). Conclusion El-

evated FT, is an independent risk factor for 90 d mortality rate in patients with hepatic encephalopathy and
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ACLF,the combined score of FT, has a high predictive value.
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091 45, JFPEMI W 1/2 9% 2 43, FFPERG e 3/4 9 3
43) 0. 425 X In[ R4 (<107 /1) ]+4-0. 396 X In
[TBIL(pmol/L)]=+0. 576 X In[ JR £ & (mmol/L) ]+
0. 033 X 4E % ; CLIF-C ACLF =10 X [0. 33 X CLIF-
OFs=+0. 04 X 4 4-0. 63 X In(WBC) —27,
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ROC) B £& A1 gl 2k T 1 FX Carea under the curve, 108 M 2 90 d 4= 1% 35 B, 3BT 73 B, BET- R
AUO o Hriz Wizt fe, L P<<0.05 AERASIIY¥  H67.59%., EAFASHT-BH LIHAE S m 4.
B, COSSH-ACLF 43 ¢, INR, Ifil 3. #&. IA] $ 0 21 &,
2 % 7 TSH.FT, .MELD 343 .COSSH-ACLF- Il 1 CLIF-C
2.1 AfKF T EE K ACLF Wi, Z5 A58 L (P<<0.05), %« 1,

*®1 EHFRTEE-—MABILE

i A H (n=35) T Hn="73) X/t P
B/ n/n) 27/8 60/13 0.385 0.535
SER (s, 8 44. 46410, 21 48.67+11.01 —1.906 0. 059
BRI L (20 ] 31(88.57) 57(78.08) 1.847 0.174
W e [ (20D ] 23(65.71) 36(49.32) 2.567 0.109
A ARE L ()] 15(42. 86) 17(23.29) 4,345 0.037
JF 1 B9 43 2 [ (06D ] 1. 740 0. 190

1~2 % 32(91.43) 60(82.19)

3~4 4 3(8.57) 13(17.81)
ALSS WHI7 B 2 (%) ] 2.557 0.279

1K 8(22. 86) 25(34.25)

2 K 14(40.00) 19(26.03)

=3 K 13(37.14) 29(39.73)
COSSH-ACLF 3% [n (%) ] 16. 560 <<0. 001

1% 25(71.43) 22(30. 14)

24 8(22. 86) 37(50. 68)

3 2(5.71) 14(19.18)
W E A (s, pg/L) 99.79426.57 46.7817. 27 1.812 0.073
INR(x+5) 2.52+1.10 4.08+2.90 —3.053 0.003
FHEAF(x+s,g/L) 2.45+0.58 1.05+0. 48 1. 760 0.081
WBC(z 5, X107 /L) 8. 964,67 9.8344. 80 —0.899 0.371
JRER (x £ s, mmol/L) 6.71+1.83 6.62+1.51 0.076 0.939
Scr(zx £5,pmol/L) 82.27424.73 102. 44+11.01 —0.952 0.343
MFL#E (x £ 5, mmol/L) 2.87+1.76 5.00743.33 —3.273 0.002
#1(Z £ 5, mmol/L) 137.0945.43 136.01£6.77 0. 829 0. 409
TBIL(x +5,pmol/L) 327.92+152. 24 367.85+147.19 —1.305 0.195
A BB L 2 (7 £ 5, pmol/L) 87.47+58. 85 126.92+68. 92 —2.914 0. 004
ALB(z+s.g/L) 30. 8746. 54 31,2145, 22 —0. 284 0.777
TSH(z+s,p1U/mL) 0.90+0.03 0.37+0.19 2. 820 0.007
FT,(x+s,pmol/L) 3.18+1.63 3.25+2.60 0. 639 0. 885
FT,(z%s,pmol/L) 17. 4245, 97 29,7648, 92 —5.073 <0. 001
MELD 43 (x £5,43) 22.97+6.98 31.34+8. 41 —5.102 <<0. 001
COSSH-ACLF-1I (x +5,%) 7.80+0.83 8.73+1.15 —4.301 <0. 001
CLIF-C ACLF(z %5,49) 44,5545, 95 49.2145.79 —3.882 0. 001

2.2 ARHMFHREBAEF ACLF &% 90 d s 4 Cox ML %, TSH.FT,.MELD ¥4 . COSSH-ACLF-1I .

= )3 5 HF CLIF-C ACLF /& A Be IF P i & 9F ACLF &4 90 d
R R ST R BoR AER . LIEIE B . BUS AR E (P <0.05), 1L 2,

COSSH-ACLF %% \INR 2] 4 & (A 5, i FLFR . [\] 42 MELD 3F 4+, COSSH-ACLF-1 #1 CLIF-C
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ACLF-1I . CLIF-C ACLF & A B¢ i ¥ Wi 5% & IF
ACLF 4 90 d il 5 W52 i A % (P <<0. 05), IL

ZHWE M4 B B oR, FT, . MELD ¥4y, COSSH- £ 3~5,
x2 Cox BEEN

i H B SE Wald P HR 95%CI
P51 0.223 0. 306 0. 530 0. 466 1.250 0. 686~2.279
EH () 0.025 0.011 5.619 0.018 1.026 1.004~1. 048
JE R Ik 0.318 0.235 1.837 0.175 1.374 0.868~2.177
AR IE i 0.567 0.278 4,169 0.041 1.764 1.023~3. 041
JHF 1 i 5 3 % (1~ 2 1) Z

3~4 1 0.494 0. 308 2.575 0.109 1.638 0.896~2,994
ALSS W7 IR (1 %O 2R

2K —0.506 0. 305 2. 749 0. 097 0. 603 0.332~1.096

=3 —0.264 0.273 0. 935 0. 334 0.768 0.449~1.312
COSSH-ACLF 204 (1 %) %

2% 0.918 0.271 11.509 0. 001 2.504 1.473~4, 254

39 1.175 0. 346 11.508 0.001 3.237 1.642~6. 381
TG A (pg/L) —0.002 0. 002 2. 059 0.151 0.998 0.994~1.001
INR 0.143 0. 036 16.129 <<0. 001 1.154 1.076~1.237
A A (g/LD —0. 664 0.292 5.178 0.023 0.515 0.291~0.912
WBC(X 10 /L) 0.034 0.024 2.127 0. 145 1.035 0.988~1.084
PR Z A (mmol/L) 0.002 0.021 0.010 0.919 1.002 0.961~1.045
Ser(pmol/L) 0. 001 0. 001 0.973 0. 324 1.001 0.999~1.003
1 FL#2 (mmol /1) 0.118 0.035 11. 369 0.001 1.125 1.051~1. 205
£ (mmol/L) —0.009 0.019 0.228 0. 633 0.991 0.954~1.029
TBIL(pmol/L) 0. 001 0. 001 1.315 0. 252 1.001 0.999~1.002
B8] $2 AR 21 2 (pmol/L) 0. 005 0. 002 8. 301 0. 004 1.005 1.002~1. 008
ALB(g/L) 0.011 0. 020 0. 280 0.597 1.011 0.972~1.051
TSH(p1U/mL) —0. 888 0. 306 8. 389 0. 004 0.412 0.226~0.751
FT, (pmol/L) 0. 048 0. 052 0. 867 0. 352 1. 050 0.948~1.162
FT, (pmol/L) 0.023 0.006 15. 504 <0. 001 1. 023 1.012~1. 035
MELD #F45 (43 0. 066 0.013 24.07 <<0. 001 1.068 1.040~1. 096
COSSH-ACLF-1I (43 0.577 0.111 27.188 <20.001 1. 780 1.433~2.211
CLIF-C ACLF(4}) 0. 086 0. 020 19. 089 <0.001 1. 090 1.048~1.132

*3 ETF MELD 48 Cox ZSERERD

it H 8 SE Wald P HR 95%CI
R 0.023 0.014 2.666 0.103 1. 023 0.995~1.051
COSSH-ACLF 432 (1 4%) 2R

24 0. 625 0. 336 3. 469 0. 063 1.868 0.968~3. 606

34 0. 809 0.422 3. 669 0. 055 2. 246 0.981~5. 141
AR TE S 0.593 0.318 3.483 0.062 1. 810 0.971~3.376
BRI 4= —0.108 0.234 0.214 0.643 0.897 0.568~1.419
1M7L R 0. 044 0. 048 0. 864 0. 353 1. 045 0.952~1.147
) $z AR 21 3% 0. 002 0. 002 0. 965 0. 326 1.002 0.998~1.007
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Hk 3 EF MELD #4538 Cox ZEESH

i [ 8 SE Wald P HR 95%CI

TSH —0. 404 0. 346 1.364 0.243 0. 668 0.339~1. 315
FT, 0.019 0.009 4,762 0.029 1.019 1.002~1.037
MELD 43 0.041 0.020 4.388 0.036 1. 042 1.003~1. 083

F 4 EF COSSH-ACLF- [l B Cox ZRE D #

i H 8 SE Wald P HR 95%CI
COSSH-ACLF 4% (1 4%) Z

24 0.581 0. 329 3.106 0.078 1.787 0.937~3.408

39 0.628 0. 424 2.191 0.139 1.873 0. 816~4. 300
AR 0.573 0.316 3.283 0.070 1.773 0.954~3.294
2R YL —0.063 0.134 0.223 0.636 0. 939 0.723~1.220
1ML R 0.042 0.046 0. 810 0. 368 1.042 0.952~1. 141
) $z AR 21 3% 0. 002 0. 002 0. 941 0. 332 1.002 0.998~1.007
TSH —0.393 0.324 1.474 0.225 0. 675 0.358~1.273
FT, 0.020 0.008 5. 606 0.018 1. 020 1.003~1. 037
COSSH-ACLF-1I 0. 321 0.154 4.338 0. 037 1.378 1.019~1. 864

x5 E T CLIF-C ACLF #J Cox ZEEH

i H B SE Wald P HR 95%CI
COSSH-ACLF 23 %% (1 9%) E 3

2 9% 0. 544 0. 332 2. 688 0.101 1.722 0.899~3. 298

34 0.592 0. 441 1. 804 0.179 1.808 0.762~4, 289
AR A i 0.584 0.317 3.410 0.065 1.794 0.965~3. 336
214 3 R —0.080 0.171 0.218 0. 640 0.923 0.660~1.291
I FLRR 0.066 0.044 2. 287 0.130 1. 069 0.981~1. 165
A B 2T % 0.003 0.002 2. 346 0.126 1.003 0.999~1.008
TSH —0.385 0.312 1.515 0.218 0. 681 0.369~1. 256
FT, 0.018 0.008 4.918 0.027 1.018 1.002~1. 034
CLIF-C ACLF 0. 055 0.026 4. 422 0.035 1.056 1.004~1.112

2.3 FT, A 3 A5 F AR RERSF ACLF  $F4>.COSSH-ACLF-1I #1 CLIF-C ACLF ¥4 A B
B 90 d TS 09 i 2 AL o A FFE Wi A 9 ACLF B3 90 d #5819 AUC kKT
ROC &4 R B R, FT, 48B4 MELD  J¥gtr(P<<0.05) .3 6. & 1.

x6 FT,.3 iED RS 1FEE NIRRT ER KBS F ACLF 28 90 d Fi/F B2 BT S BE 2 47

i H RN AUC95%CI) RAE 5
MELD #£43 29.500 43 0.783(0.693~0.875) 0.528 0.920
COSSH-ACLF-1I 8.225 4 0.747(0. 654~0. 826) 0. 623 0. 760
CLIF-C ACLF 45. 280 43 0.705(0. 610~0. 789) 0.736 0. 560
FT, 19. 370 pmol/L 0.670(0. 543~0.797) 0. 660 0.720
FT, It4& MELD 14> 0.861(0. 781~0. 920)* 0. 585 0. 920
FT, B¢4 COSSH-ACLF-1I 0.829(0. 744~0. 894)" 0.453 1. 000
FT, B4 CLIF-C ACLF 0.797€0.709~0. 868)°¢ 0. 849 0.520

“.P<C0.05,5 MELD ¥4} I %55 P<C0. 05,5 COSSH-ACLF- I [ # ;. P<<0. 05,5 CLIF-C ACLF [t%;,
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ACLF 19 90 d BT Fim +: 6E 3 A BH W 32 & .

{8 ACLF 3 TSH KPR LAAEGIL . &R0
FEWRTSH K T35 T, T, BRGIETT /e
T A FE vl R RN T HS e R R R
IEASEE A A IR PRI R B9 ACLE B H i
KB TSH Z R THE . AT A B ATV i
Wie It ACLF ZET- % TSH KPR TAfERE. %
JEX BT PR A 9F ACLF I A BEAE 7F — o i
JIE A R A B P R g T 0 T R R A7 R R i 2
{RT)RE, T80 TSH 20 W T B, 1 TG A K AR E P i
o5 A 08 B i X LA R g ) — A R T X —
HEM AT % BE TSH K- 55 51 1 995 43 2% 522 Bk 56
PR I B ER R 95 2R /KT BB A5 A S 1 T s 5 97 ACLF £
H UG FEAnA REilE— 2 R A S E

MELD ¥ 4% . COSSH-ACLE-[| . CLIF-C ACLF
EENANE ACLF il J5 M E 5% & i T2, MELD
W42 45 Scr  TBIL INR K A8 AL A 4 4845 . %
T B e B L S BRI T 0 2R 0
BE AR EEAR 2 —  COSSH-ACLF- I
SRR LS M HBV R oy 3 AT (1 BEAAR , 7E
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COSSH-ACLF FrfE Sl b F — 25 ) A0 08 7 44 4 1 1
A% TP A 45 AR INR P % 40 B %% . TBIL . i
5 R ZE R % 6 A48 B8 . A H MELD $F4), 8 £
2 8T SRE I i s XTI R TS A s2 e, CLIF-C
ACLF 5 COSSH-ACLF-TT 40, (B FiZ ¥ 3L+
RS T A 2 08 A A ST DR G A DT RS P s o 2 Y
JHF A Al B0 A 1) T80 900 v B Ll A0

Zi LTIk, m FT, K-F 22 A B M o & JF
ACLF 3 90 d JET- M Bl Sz fE B &K . i FT, Bk &
MELD 4% . COSSH-ACLF- I 5 CLIF-C ACLF
i PG G T S O AN A . SR T L A S A A — RE
Jay B, FE 2 g B R A 3 T LR X HEOBR R 9
REMITBME . A5 BIF R L d0 can s vE 5t
FEM A S FR T, Dl — P AR 2538 .
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