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Abstract

Objective: The objective of this study was to investigate the association between nutritional risk and
the presence of minimal hepatic encephalopathy (MHE), and to explore the impact of nutritional
risk on the prognosis of patients with MHE. Methods: This study enrolled 112 patients with liver
cirrhosis hospitalized in the Gastroenterology, Hepatology, and Hepatobiliary Surgery departments
of the Affiliated Hospital of Qingdao University during the period from October 2025 to February
2026. Information on basic demographics and laboratory findings was gathered. For the detection
of MHE, we applied the number connection test in conjunction with the digit symbol test. Nutritional
risk was assessed using the Nutritional Risk Screening 2002 (NRS2002) and the Royal Free Hospital-
Nutritional Prioritizing Tool (RFH-NPT). Patient prognosis was evaluated using the Model for End-stage
Liver Disease (MELD) score. Categorical data were analyzed using the chi-square test, and continu-
ous data were analyzed using the t-test. Multivariate linear regression was used to analyze the re-
lationships of nutritional risk, body mass index (BMI), and albumin with the MELD score. Results:
There were statistically significant differences between the MHE group (n = 54) and the non-MHE
group (n = 58) in sex, age, liver function classification, BMI, and albumin (P values: 0.030, 0.002,
0.018, 0.022, and 0.004, respectively; all P < 0.05). However, no statistically significant differences
were found in etiology of cirrhosis, admission due to gastrointestinal bleeding, nutritional risk, tri-
glycerides, total cholesterol, serum potassium, serum sodium, or serum chloride (P values: 0.273,
0.910, 0.317 [NRS2002], 0.391 [RFH-NPT], 0.321, 0.212, 0.092, 0.250, and 0.706, respectively; all P >
0.05). A linear regression relationship was observed between nutritional risk and MELD score,
whereas no linear regression relationship was found between BMI or albumin and MELD score. Con-
clusion: Nutritional risk is not correlated with the occurrence of MHE, but it does affect patient prog-
nosis.
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2.1. HIRMR

AHFFLIAN 2025 4 10 H & 2026 4 2 A AETT 5K MR R Bei e AR BT P RE S TFIEA N RHE B 1
112 GIRHEAL B . NAFRHEONAT A 2019 4 (IFREAL 2R TETE) AL 2. R B A& LUME— 1%
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P TCVERC & B0 E 300 T /5 A 2, B AE A T RE TR ABT S RIVH R 5) AMES Y
BRI & A K IT FEH

22. MIRF*

221 —IR¥ER

£ R E I — BEBURI (PR L SRS AFREALIR R, JFC AR R B R E LTS BMI. TR
RERES R, WEmEa&EA. =8, SEEERE., S IR &R R & INR. [H
I, X BEACIRIUEEAT I R, JFZ I Child-Pugh 7 Zhr e E IF DI REft %

2.2.2. BFERRER

FIT A B3 NBe 24 H BI425%2 NRS2002 . RFH-NPT #7551 23S . NRS2002 HE F#4R
USRSy B A SAERSYE A SR, B > 3 A FUE A E IR K, IR N P S 5
XFFo RFH-NPT WM A ARG EE .« BMIL T SR B BEAR B AR BRI 55 2 4E B R AT V-4,
gy > 2 SR IRHENEE TR, FIREERUUS BB SR MhAh, KA (CERWIFRIGIKE 7=488) , L
BMI < 18.5 kg/m?, 5% Child-Pugh 748 C 2%, BSWONA =, ¥ EBENEE I7REFEAR[T7].

2.2.3. BINAT 4 RTRAISHR

TR 24 K0 4 ER St NCT-AL B Bl NCT-B & DST = I 2 LB 2. Herh, NCT-A %
SR 2R F 7 & B4R B BEML A A (1) 1~25 07, 0 SRRFET (B 2 B TAD) s B R AR NCT-B & 4% “1 %
2 M e 7 MIUCECEUEE, ¥ 1~13 5 “—7 & ‘7 AP ER:, FFCRHE; DST 2
RN 1 B R (WAIS-RC)HEAT, 2l ZU7E 90 #P N T 1~9 H N7 S X B M LRI E 775, 708K
WAy IERH L4y, 5B 0.5 4, HiiR 0 4r[1]. MERKERE 5w SIS OHF LR 297 85D -
R 3 WU AFAEALE 2 B LA B, ) MHE 217 .

2.2.4. &FKEARFHIER!(Model for End-Stage Liver Disease Score, MELD)

i &S MELD DM TG . tH5E A3 MELD = 3.78*Ln(/&HZL %) + 11.2*Ln(INR) +
9.57*Ln(JULEF) + 6.43*(IH - PEEEARS M 0, Hofth 1). MERE: 1) SAHZ RAILEF AL mo/dl; 2) AP ik
P aE, HARHIER. INR. UEHE/DNT L MERAEVES 1; 3) 455000 & I ANBUEEL.
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PERCIE: THEBTRIAAE = bl (x+s )or, MARZER RN t48%. <7 MELD ¥F7r 5 & 7+ X
v BMI K FEE A2 A SRR, R 2 R 2 m AR AT 70 Hr . BL P < 0.05 NZFA it 5 o

3. &R
3.1 —EPNE L)

AREFFILIN 112 BIEE, Hdr, 2R WUHER P & L 54 11(48.21%), TCH8 TUH-PE N7 27 3k
58 511(51.79%) .

3.1.1. 143
B B, 5k 83 41(74.11%), Ltk 29 1(25.89%), MU 14 i os 4H.-55 I R 0T M 2L L AE
P <0.05, INNERAGIEES FTEFE 8 T 5 R A BRI

3.1.2. &g

JIT BB TRy 57.73 £9.16 %, H P ARG 4T K Ry 60.44 £ 9.71 %, T ATk
i 2 AR e Oy 55.21£7.90 %, WALMIELAEL, PAE <0.05, WAZERASIT RS, AR LR
A FFFAE AL S8 SR TE K

3.1.3. fKE

N EE, B R ARG LT LR BRI 2 5 PR (ELFE S B 200 85 . T B 6 3 7))
RS PERFREAL R A PERE VT P FFRE AL . LAt B B G2 PR 0 B8 R P SO A - JFCAthoos DR 55008 DR o B 25
R 73 R4t PR 2H (A2 i1 i s 2EL0 10 A2 Sl 14 o s ) R B B o At = L IHEAL 67 451 (29 1511738
), PIRTFRFAEAL 3 (L 172 1), A5 AFAELL 16 91(6 51/10 1), JR A PERRYT I FFREAL 7 61(5 5172 1),
FoAth B B G 11 508 B S5 AEAL 4 491 (3 /1 451), LA DRI BSOAR B DR 15 4511(20 f91/5 f51l) . Uik
95 205 o i PR IR 4L B A, Fisher B VIBER AL IG(E 0 6.226, P =0.273, INNER LG8 L,
R P9 A A 599 R T K
3.1.4. REFEEHES MR

B B, RIEAGTE N BE RSt 40 1, AR Rps 28 19 ], ToER TR i 2 21 4, R4
tbi, P>0.05, INANZER LS E L.

3.1.5. FFThEES &

#eHfE Child-Pugh 73 S bniils 38 AFShARERI 20N AL By C =% Hrf, BFohfie A Sgd, BT
P G 995 2.5 0 50 I P s 4L BB B )R 7 461 5 22 4610(7/22),  FFThRE B 2% R T R MU I O 5 e 8
TR 1 2805 ) A 21021, BEFDIRE C 2083 v A2 (U RN 5 TG 58 ST 1 i 9o 491 50 20 3l oy 26117, x2
=8.010, Pff =0.018<0.05, WAZESAGRIIFE N, IR gz, R i & AL 20 .

3.2. BRAHERSSEFKREIEX (LR 1)

3.2.1. BEFME

K NRS2002 3R VPN E 77 K, =8 75 AR B # 3L 63 9], 76 BT AL 3 v 5 56.25%, HH,
BRI & 33 4], o U 30 91, W LLEL, P fH =0.317>0.05, NS T2 7
AR, I RFH-NPT SR A5 E 77 XK, 45 5 W s 78 XU & 3L 68 7], 5420 B 1) 60.71%. H i,
AR RO # 35 4, TR EROE# 33 1, Wi b, P{E =0.391>0.05, INNEGIHHEF .
i AN BE DA R R BTV I s 5 78 7R B AR AR DG . SR Kappa — kG4, « {69 0.798, P {H <0.001,
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3.2.2. Hptefats

BT PE IR 2 5 To B U PE ORI 2 EEE, BMILL FIEE A P < 0.05, INANZEREA G ERE X,
A SRV s 1) BB 3 B R O PR I B 3 BMIL AR KPR 59 4h, PALELECH i =, &
AHERE, A, Mgy, MUK PAEY > 0.05, IOAWAZEFIEGERE S AR RN
B 5RO RN B M =0 SIEERE. AR, AN, mEUKPEEE R

3.3. EFrRBEX R EE TS IR

KHZ R R R HE TR BMIL AE A5 MELD W2 KR, ik, MELD o
OIFFEOLE . IERSTE. 7 EFFE. RH NRS2002 BRIV E 70 K. BMI. FE AR ZIK K75
Al 1771, 1.164, 1761, IAZEILAMERST. KA RFH-NPT EXRITMNE IR0 K. BMI. AEAMRTT
ZWARIR 43518 2.045, 1.098, 2.087, I NZ HILLLMET, WHEZRRELMERIFIER,

K NRS2002 &R B3 H 728 Y = 9.505 + 3.750X; + 0.108X, — 0.082X3 (X1: HUE N0 = 1, 0
REACE TR, 1AESE TR Xo: BMI, AN kg/m?; Xa: HEH, A8 g/lL). TESHE
F=4.622, P{4 =0.006<0.05, Y NiZFEIAEM RG22 Lo HRAEEREAEKH, AR X 1E
HRE S HE t = 2.412, PH =0.020<0.05, A& X, WHHRE S i11E t = 0.530, P {8 =0.598 > 0.05,
A Xa (10 H R %S 8 t=—0.605, P{E =0.548>0.05. A\ NE 7R 5 MELD $E4 f7AE 2k itk [m] 19 55
F, EHARE A EEE RO T, @8 TR SE TR KARAL, MELD $F4r-F315 0 3.750, MiAGEIA
9 BMI. HEHYS MELD PP AA AR St B AR R (LK 2).

KFH RFH-NPT B3R Fif3 05 F2 8 Y = 7.620 + 4.564X, + 0.074X, — 0.012X5 (#4884 XFIRT) . J7
4 iHE F=5.210, P{E =0.003<0.05, A AZEARE ARG ST %E L. (HEANEEREER S, 42
B X R R HS0HE t=2.713, P fH =0.009 <0.05, 28 & X, [0 )4 & %4114 t=0.380, P {6 =0.706>
0.05, A8& Xz il JH A2 %S i1l t = —0.080, P1H =0.937 >0.05. I\ NEIEXKE S5 MELD 1P/ 777 2 btk
FIHK R, EHALEZEECEWENT, &EFRARSICE R KA, MELD vF4-F3538 i 4.564, i
AEEINN BMIL FE A5 MELD YF9 A7 7E 6P R )H 96 R (WL 3).

Table 1. Comparison of clinical data between patients with MHE and those without MHE
# 1. MHE 2& 5% MHE FIGR AR

je by K%(n = 112) %ﬁiﬁl(ﬂiésﬂiﬁ H %Eﬁéﬂifs%wﬁ H Gt P
T34 (1) 83/29 35/19 48/10 2 =4.692 0.030
TR (%) 57.73+9.16  60.44£9.71 55.21 +7.90 t=3.141 0.002
LTI 67 (59.82) 29 (53.70) 38 (65.52)
VA AL 3 (2.68) 1(1.85) 2 (3.45)
TS A4 16 (14.29) 6 (11.11) 10 (17.24) Fisher il
WP g bR 7 (6.25) 5 (9.26) 2 (3.45) *@Eiﬁﬁﬁ 0.273
A ;i%@fiﬁ%ﬁ 4 (3.57) 3 (5.56) 1(1.72)
HAFFEEOFEE AN 15 (13.39) 10 (18.52) 5 (8.62)
THALTE H L[5 (%)] 40 (35.71) 19 (34.55) 21 (36.84) 22=0.013 0.910

DOI: 10.12677/acm.2026.1693264 2197 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1693264

i3k
fFIhie A % 29 (25.89) 7 (12.96) 22 (37.93)
FEIhie 73 [H1(%)] fThfe B 4% 42 (37.50) 21 (38.89) 21 (36.21) ££=8.010 0.018
fThie C 4 43 (38.39) 26 (48.15) 17 (29.31)
KU (NRS2002 £:2%) [4(%)] 63 (56.25) 33 (61.11) 30 (51.71) 2£=1.001 0.317
R (RFH-NPT £8:3%) [#1(%)] 68 (60.71) 35 (64.81) 33 (56.90) 2£=0.735 0.391
BMI (kg/m?) 2357+330  22.84+3.04 24.26 +3.41 t=-2.323 0.022
HEEH(g/L) 30.03+6.08  28.34x5.64 31.61+£6.09 t=-2.944 0.004
H i = FE(mmol/L) 0.83 +0.57 0.78 £0.42 0.89 +0.68 t=-0.997 0.321
& IELE B (mmol/L) 358 +1.22 343+1.21 3724122 t=-1.256 0.212
1.4 (mmol/L) 3.77 £0.48 3.69 £ 0.54 3.85+0.41 t=-1.699 0.092
1 4%(mmol/L) 139.07+3.72  138.65 £ 3.67 139.46 + 3.76 t=-1.155 0.250
1fiL 5 (mmol/L) 106.76 +4.28  106.60 + 4.70 106.91 + 3.87 t=-0.378 0.706
Table 2. Indicators related to the linear regression equation using the NRS2002 scale
= 2. X NRS2002 £ R EVT 5 F2HE K I54R
B3 &4 FHRE brdiir FEARHGHME  BEARKEPME RESESGIMEF RELSREPHE
X1 (BFMAME) 3750  1.555 2412 0.020
X2 (BMI) 0.108  0.204 0.530 0.598
Xs(FEMA)  -0082  0.135 ~0.605 0.548 622 0.006
RO 9.505
Table 3. Indicators related to the linear regression equation using the RFH-NPT scale
Fz 3. KA RFH-NPT 2R M E)IHTZHE XIEHR
B34 U RE drdiir FEARHEGHME  BEARKEPE RESESEIMEF RELGREPE
X1 (BEFNAME) 4564  1.682 2.713 0.009
X2 (BMI) 0.074  0.195 0.380 0.706
Xs (M%&) -0012  0.145 ~0.080 0.937 >210 0.008
RO 7.620
4. g

PR AL R DRI A B S KRR B SR VIR B4, B SRS, A RAEEFRAR. 7, A
it 50%IH AR AL 8 5 AALE AN [FIRE BE (178 IR A RL[8]o B IR A R AT B S8 D R IR , 335 0 ek e KU
R 208 4 SRR . R RERERRIE S I ARE R AR BT, It PR m BB R Rt

HAT, EIRA R ORI B RIR UG AS R RGBT (7 XU (K 2R [4] [9]-[11] -

B I IO R AR AR5 0 B R AL A — R IR . T A GER AN BB VR Sl A
S BBURUR L, RN R A SR R IR A OS, MEHR . S I AIE A
BedoRk. AKBITL, BEIFERREE B2 T2, XS MARE P EEEEEZ AL, BT
PR 5P AR R, X BRRBEAER N, MHE ARSI, AR, BEFERE
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BN 1%, AT IR B R 2R SR 65.9% [12] . {54k IE H it T IR B LIS IR, (HIRATR Bk E
HH N B P FEF R0 £ 3 S AN B A R PR A0 X R A= o 1R Child-Pugh $E2 %49 N 83 BE Sh gtk 475>
G, v WEFNTIIRe 2, BT A AR R R, X H AT T4 R —8[12]-[14]. MHE fER
FHEL I RREZ —, BCEEAFIEThEE, A REIRD R AE . MR B AR IR ], AN 2 R m e ik
993 A o

HAT, e g m e A TS R G I, 0T 8 70 R (19 B8 3 BT B 7R A R AR
FEBE I VELIVEE « AT 75K A NRS2002. RFH-NPT 4 fi &0 PF Al AR A0 i 3 8 9 RURRIR L [15]-[17], %
F NRS2002 & #4324 56.25% HE 4k B A8 v 72 KUK, TS 5 VP ARG 5 SR N 294 60.71% ) JHHif
WEEEAFAE RS TR . I Kappa —SUMEATSS, PifpERE LA 8, WHERE R T ik B
BRI A o B AT 78T WL, A R I B PR A B AP A s TR, E IR R IR A R
J 5| i EE AR

TRATHIE TR B, 50 P o 973 5 G Bl PP e i S8 3 B A, B SR NRS2002 #:3%, #illsk RFH-NPT
B, PPN IS IR R B T L 25 R R AT AR O U R R IR IR IR 2 T AN A
TEMRRR, B IR IHA RO % K AR R R . 1 H ATt s, xsttbo—8gs, A
TR, IR F AT RO 0T SRR &, OR{H = 1.714 [12]; WA RSAE R —5, A
N 37 AR AN R M R G P s () R A [13] 0 XF Uk, WTRESAEARE KN, PINBE R EREE A,
ALK O BB BEARAEA R S5 A G, w5 KA Z OB AL .

) B A FE ORI, SR I s S8 AR T O R U M oo J 2, 3 BMILL AR KPS, T
W=EE S EEE DL R AR . SERMRTUKT, PHZER ARG G EE S XU AR T i
HARTYEER, (HH =S S E R MG, AL R K AR O e R R AR TE G . BAR
re e EVRE D O 115 R R 2R, (R ERATT A AR SO PR I S B AR KPR, X ARR, RAEA
RS S RE MR BT M Mo () R 26 o MO T IFAE Ak 28 3 B3 7 2R R RS b 7e, AN ml it B PR A 2 1R
TN o FFREA RS DRI . THACAS R VA TE H I AE  55 2 4745 B AR N k2D B A 00, ol it B
KRN 78 1 H 1 ] ek > SR B SR B AR T e, D MR R R AR [18] . I IR RTINS, TR AL
e A LEAR AN L, 1<130 mmol/L [ 87K~ 5 85 s ) RO R RIAE T 28 4006, 1 HL, ILA/KF 5 HE %%
BAFAEMFNE[19]. MEARWFFH, FATUCNIMAR . B G R R 8 n 5 R ST 1 s 0 A T %

MELD 504 F T HFAE Ak B 4 b A T35 3EA5 [20] [21], A6 NRS2002. RFH-NPT il
25 VAT AU PE G 03 B8 2 008 TR RS, Ik SR U MR R AR AR DR B SR AR BMI AT B
KA R )70 81 5 MELD PR HIR R BERER, EFHFRKE MELD ¥EofA R RAE R, 17
TEmE TR R I 85, MELD Vo in, PEaAe 2. BN — U R PE I s 5 7= T TR 7 1
FAER, TR ERREH S TERTIGRYT, TLABCEREE22]. 1M BMI FEHE A MARE
N5 MELD VP ARG PRI G R o RIS 75 A 5 B U I R AEAAEAEAH DGR R, (H SRRy
JEVERE B F TS, BMILL A8 B SR MUTFEO0 K AEAEEAR GG R, (BRSBTS

AW BALAFRIERI R, EFR R R S MHE ZATEE, (HAML S E TG . X—7 &
SERATRE LR RE TR, 4%, NRS2002 A1 RFH-NPT i £5 T BL7E AL A\ BE rh S 77 4E — 2 SR R
PE. NRS2002 552K /K R ARE TR ik D S 2 T, RFH-NPT BN HH 8 LR S5 % AR xR,
(B 0 A A N o T 4L, M DA WOE FRRAS IR SEBRAR A [23] . SE L), WD TRy
NEIRERASVEAS, TCEHE MHE JE RGOS FE th 2 980 R T 828 1k, TR FER I BF Sh R 45 Ja , 8
AR S MHE & AERIOCERRIR B2 3 . MO LG, 8 78 RS I AR 2 B B LR T, T B L
AL B E AR ) BRI T ST BRI & 08D B B DL E AR R MHE, (EYTIERYL. (f
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FRERTHAGE LSRR, Bz Re ) N e, BE TS KAE OHE. HARSEARYF[24]. Bk, &
RS TEREWT TR 7 5 MHE RAETCE, EITEBE U A TG S, P AT JE . 5T AL,
SEE 2 AT 5E IRV T WA MHE 2 Wibs e 5 e R A o, T BRI, IR E
WASMZEFE MHE KA G R ZE =TT, 1N AERE MHE B RIEAT 8 7208 A, JLEAE T oG il
JEHEISUEZ i N2

R LRTIR, E IS R R AR TG, (H S S AR T M R TS T R
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