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[Abstract] Objective; This paper aims to investigate the distribution patterns of traditional Chinese medicine syndromes in
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patients with chronic hepatitis B (CHB) comorbid with metabolically associated fatty liver discase (MAFLD) and analyze their
correlation with clinical characteristics and the progression of liver fibrosis. Methods: A cross-sectional study method was
employed, and 506 patients with CHB comorbid with MAFLD who attended the Hepatology Outpatient Department of Public
Health Clinical Center of Chengdu from June 2024 to December 2024 were enrolled. General information, traditional Chinese
medicine syndromes information, laboratory indicators, and imaging examination results were collected using case report forms
(CRF). Tongue images of patients were acquired using a tongue diagnosis instrument, and tongue feature parameters were extracted
using computer image processing technology. Frequency analysis, factor analysis, and cluster analysis, and other methods were
used to explore syndrome categories and distribution patterns. Non-parametric tests were used to compare the differences in clinical
characteristics among different syndromes. Univariate and multivariate logistic regression analyses were performed to investigate the
correlation between traditional Chinese medicine syndromes and the progression of liver fibrosis. Results: The main traditional
Chinese medicine syndromes in patients with CHB comorbid with MAFLD were mainly dominated by damp-heat accumulation
syndrome, liver stagnation and spleen deficiency syndrome, and phlegm-blood stasis syndrome, with damp-heat accumulation
syndrome accounting for the highest proportion (41.89%). Compared with those without damp-heat accumulation syndrome,
patients with damp-heat accumulation syndrome had significantly lower tongue proper H value, tongue coating H value, and
tongue coating a” value (P<0.05) , significantly higher tongue coating b* value (P<0.05), significantly increased levels of white
blood cell (WBC), red blood cell (RBC), hemoglobin (HGB), and glucose (GLU), increased CAP values (P<0.05), a higher
proportion of males (P<0.05), and a younger age ( P<0.05). Univariate and multivariate logistic regression analyses show that age,
hepatitis B surface antigen (HBsAg) , diabetes, and damp-heat accumulation syndrome are independent risk factors for liver
fibrosis (P<0.05) , and that damp-heat accumulation syndrome is predominantly distributed in liver fibrosis stage FO0-F1.
Conclusion: Damp-heat accumulation syndrome is a typical syndrome in patients with CHB comorbid with MAFLD, which is
significantly associated with enhanced inflammatory response, metabolic disorders, and early liver fibrosis, and is a key link in
disease progression. Clinical attention and early intervention are needed.
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Fig. 1 Flow chart of tongue image collection and analysis
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Table 3  Distribution of TCM tongue features in CHB patients Table 4 Distribution of TCM pulse characteristics in CHB
with MAFLD. patients with MAFLD
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Table 5 Factor analysis of TCM diagnostic information and syndrome element distribution in CHB patients with MAFLD
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Table 6 Results of tcm syndrome cluster analysis in CHB patients with MAFLD

S AHT E B 5 8 PHIEAM L O AR (%)
Pk FF R R, T TR U ME G R R B LS Sk A 212(41.89)
K FAFE, A BB HRE B R BT AT 144(28.46)
WK AR, M LG 1 Bk gk BT M BRI 45 85(16.80)
WK FAF, I B R R 0 AR TF IR I 34(6.72)
XK FAFAFAF, Joii B LA KIR LI W 5 31(6.13)

3.4 CHB &I MAFLD @ #2045 1 I R R AiF LA
340 — TR A AW BE Y H R e iR
PR B S AIF 58X B, MR AR IE A5 12 W 45 R4 506 1)
CHB & JF MAFLD & % 3 3 4y 1 #2645 3k 20 A E 1R
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L ZEUE A, 55 2R e I A2 S5 R 20 55 P o e
o T AR P2 Z5E 4 (P<0.05) , 4R I8 B B/ TR
WA SIE A, 2 5 B A G0 2% B X (P<0.05) .
KT,

Table 7 Comparison of general data between two groups of CHB Patients with MAFLD

215 1% FAEMBI(%) (%) A% BMUI/kg+-m™ Wl PR /451 (% )
B S5 212 160(75.47)" 52(24.53) 47(37~54)" 25.71(23.83~27.47) 35(15.02)
AJe W R 2 A IR 294 198(67.35) 96(32.65) 51(41~56) 25.65(23.95~27.68) 42(15.38)

VE 5 N AR S I 2 L P<0.05( % 8-% 12 )
342 HHRFBESHE SRR M A 54
AH EE , CHB 45 I MAFLD 7% #4258 45 3F 46 49 % = FiG
BEHSVIH I HE, H & Labh iy o (B AL T

CHB 4 7 MAFLD JF # #2545 41 (P<0.05) , & &
Lab * i o™ (8 B 2 & F JE W8 #1423 45 41 (P<0.05) .
L8,
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Table 8 Comparison of objective tongue appearance characteristic parameters in CHB-MAFLD patients between two groups

4131 1% W -R e W J5i-B WHE-R HH-G HH-B
MR IAZTZE I 212 145(124~164)  131(107.5~151.5) 134(108~156) 175.6(165.1~188.6) 153.4(142.5~171.2) 165.2(150.5~184)
BRI UEA]L 294 146(123~166)  128(103~151) 137(108~160) 179(168.8~191.8)  156(142.6~170.4) 170(153.5~185.7)

417 1% W 5 -H -8 -V We-H HH-S HH-V
B AEEAL 212 273(23~325)"  13(8~19) 58(49.5~65) 286.4(262.2~318.6)"  13.4(10~16.8) 69.6(65.1~75.6)
BB ZEUE A 294 305(252.5~334)  13(8~19) 58(48.5~66) 306.4(284.1~325.9) 13.8(10.8~17.2)  71(66.8~75.8)

417 1511 %% T E-L W IF-a & - mH-L HH-a -
T SR 2H 212 57(48~65) 8(4~13) -2.6(-7~2.1) 66.8(63.5~73.2) 11.8(8.6~15.9)" 0(-4~5.5)"
AR IZ LI 294 57(47~65) 10(5~14) -3.8(-6.4~0.1) 68.6(63.6~73.1) 13.2(9.8~16.4) -2(-5~2)

RO G AR BT (0 HL A 5 S AR VOB BE s L7 B I 5o S (0 -20 (0 5 5 b7 35 €0 -3 (0l
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343 KK mbrbiE SRR AL IEA A,
CHB 4 Jf MAFLD 2 #4 2 45 iE 44 () WBC . RBC
HGB .GLU /K ) B & F+ &5 (P<0.05) , P4 40 7¢ 1ML %

%9 WHCHBAIH MAFLD BEKBIERILER

MR AR F D RE AR SC A bn LR A G AR AR L &
JIF 55 B %4 A OC 8 AR L AFP J5 T 22 S gt it 22 2 L.
[J—lL%% 90

Table 9 Comparison of laboratory indicators in CHB-MAFLD patients between two groups

215 Bi%  WBC(10°)/4~/L  NEU(10°)/4~/L  LYM(10°)/4/L  RBC(10")/4/L HGB/g-L" PLT/10°-L"
RS A 212 5.88(4.89~6.87)"  3.3(2.83~4.08) 1.92(1.54~2.23) 5.11(4.73~5.46)" 154(142~164)" 184(133.5~217)
AR LEIEA] 294 5.55(4.75~6.49) 3.2(2.56~3.94) 1.82(1.47~2.17) 4.95(4.59~5.29) 149(137~161) 177(138~215.5)

25 51 5%  HBsAg/U-mL" HBsAb/U:L'  HBeAg/S:CO"'  HBeAb/S-CO"’ HBcAb/S-CO"  HBV~DNA/U-mL"
AR S5 UE 20 212 250(66.03~250) 2(2~2) 0.05(0.05~0.05) 3.76(0.1~5) 25(25~25) 500(500~500)
B IZESEIEA 294 250(86.80~250) 2(2~2) 0.05(0.05~0.05) 5.00(0.105~5) 25(25~25) 500(500~500)

451 111 %k ALT/U-L" AST/U-L" ALP/U-L" GGT/U-L" TP/g-L" ALB/g-L"!
TR A 212 30(22~44.5) 25(20~33) 80(69~99) 28(19~53.5) 74.2(72~76.6) 46.1(44.6~47.5)
B IZR LS 294 29(22~46) 24(20~33) 79(66~98) 28(17.5~43) 74.4(71.5~77.25)  46.2(44.2~47.6)

215 151 %% GLO/g-L" TBIL/wmol-L" DBIL/umol-L"  IBIL/wmol-L" Urea/mmol- L™ CR/pwmol-L"!
B IZE S5 212 28.2(26.3~30.3)  13.0(9.05~17.75) 4.3(3.3~5.7) 8.6(6.05~12.25)  5.3(4.6~6.3) 76(68.5~87)
AR MZHAEIEA] 294 28.1(25.8~30.6)  13.4(9.8~18.45)  4.3(3.3~5.65)  9.0(6.25~12.9) 5.1(4.4~6.05) 75(67~85)

5 % UA ; GLU ) AFP ; CHOLVI TG ) HDL—CVI LDL—CVI

/pmol-L /mmol-L /ngsmL /mmol-L /mmol-L /mmol-L /mmol-L
I ZE 25U A 212 367(316~423) 5.51(5.07~6.29)" 2.5(1.78~3.68) 4.83(4.26~5.52) 1.83(1.39~3.05) 1.1(0.94~1.39) 2.91(2.40~3.66)
IR LEELA] 294 35(307~412)  5.36(4.92~5.92) 2.6(1.76~3.92) 4.47(3.90~527) 1.67(1.08~2.5) 1.1(0.97~1.30) 2.79(2.25~3.43)

344 KeEEAEE SRR AL LA M,
CHB & Jf MAFLD 1§ #4428 25 40 CAP {1 B T &

“n
%10 WWHCHBAF MAFLD 2E®REIEMRILEK

(P<0.05), PHZH 4 LSM1E . I T &8 ik N 42 0 I JE8 13
KA TR EES ., WE 10,

Table 10 Comparison of examination indicators in CHB-MAFLD patients between two groups

21 %) BiEL LSM/kPa CAP/dB*m’ "1 Bk N 42 /em LI JBE )3 /em M E K 42 fem

T AR 25 IR 4 212 7.8(6.3~10.5) 271(256~286)" 1.14(1.1~1.2) 3.5(3.2~3.8) 9.7(9.0~10.7)

R A R 294 7.2(6.1~9.9) 265(253~281) 1.10(1.1~1.2) 3.4(3.0~3.8) 9.7(8.8~10.7)
3.4.5 WBAEGIE ST 4L ST (O 5% PR A 25 &5 I AR 1B B2 45 UE ) AF S AP )

[] P4 3 53 DG FC 11 5 A 2 R AE < AT ) 1R B S DR EE
(PSM) J& ¥ i WL 5 P W 7 h iR 20 I R W 7 ik o

e B 22 5 (P<0.05) , 3 ik PSM 32 317 i, 5 4.
) FELR AR Ml . LR 11,

F11 HEEFESEHECHBEFH MAFLD B& — B AREE (n=212)
Table 11 Comparison of general data between two groups of CHB patients with MAFLD after propensity score matching (n=212)
4150 TP (%) 2/ (%) EWh % BMI/kg-m?
T I 45 2 160(75.47)" 52(24.53)" 47(37~54)" 25.71(23.83~27.47)
e W A 2 R 4 155(73.11) 57(26.89) 48(38~55) 25.57(23.93~27.55)
(2) 18 P25 2550 5 7 47 4 fb 19 S B 23 B - ABF HBV-DNA ,ALB . TBIL ¥ JR 5 /5 0 TR 2% 28 & kA7

I8 LIV A BT S5 R A Ry o 4 AR R A R AR I AT i fb
(FIB-4>1.3)/E W45 5 A8 i, 17 B 3 logistic [71 14
O3 BT, S5 0 RV I 2R 2 UE S5 T £ 4 b o R O A
X, HA 40 % & X (OR: 1.827, 95%CI: 1.241-
2.688, P=0.002) . ¥ 4F % . P % . BMI. HBsAg.

U M, 45 R R AR IS O T AT 4 AR fE B R

. B RSP P<01 AR B (R

HBsAg A IR IR 2L 25 0F ) i 17 £ [H % logistic [1]

U3 BT, 45 5 S R 98 P2 S5 IE AT AR 5 T 2T 4k Ak ot

BCIE A G, 2 AR Ak i A ST fa b R B it
- 265 -
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5 X (OR:2.148, 95%CI: 1.355-3.405, P<0.01) .
logistic [1] 9 43 HF CHB 4 Jf MAFLD & % JIF £F 4t 1k
EONEN oA PS U e IR S

3.4.6 T 25 B R AE AN [F] £ 4 Ak B o A R AE
S AHESE I i Mann-Whitney U K 5 %) CHB &
JF MAFLD i 3 W8 $A 25 45 0E 78 S [R] 25 4E 46 B B i
3 AR AR BEAT 08 o LA FIB-4 PE 4048 0 BT £F 41k 1Y
LW R UE K NFERT 28 3B B FO~F1 32 Uk
FIB-4<1.3,F2 {152 X}y 1.3<FIB-4<2.67,F3~F4 )| &
N FIB-422.67% . 45 R, A [6) BF £F 4 4k 2 30
2o rh, W B AR O A A AE 25 S B o TR R R
) FO~F1 3, 76 55 ™ 5 /Y F2 1 \F3~F4 1] 43 A Lt ]
X R, 25 B %% & L (Z=-2.869,
P=0.004), i 12,

*12 CHBAH MAFLD BREBELIBEEARNRFTHEUMEE S
HiER

Table 12 Distribution of CHB patients with MAFLD and damp-

heat accumulation syndrome at different stages of liver fibrosis

JHF 2T 24 4k 53 19
250
FO~F1 F21 F3~F4
TP SRR 129" 63" 20"
B B2 25 UE 4L 139 119 36
4 g

4.1 CHB & Jf MAFLD iiF i 43 #i BB 0 A 3 4F
B S 0 A o THN v IR VTN S B2 3 R VR N SRR
S5 07 VE T8 T RO IR o A A IR S R T R
W 5% R H I 7 43 #7 45  J 25 43 B 07 ¥ 43 Bt CHB &
JF MAFLD & # 19 o B UE 4 M L. 12 i vl
3 3k A A 1y 2 B B TR A R R R L B
VIR H=N I /NIES IR Bl T o v WU R € E 78 2
JoAH I U5 SR — 28 A 4 A T Al e B E e 4y 25
SN WAL A A b BRI By e e RRAE
AW 58 L BT 43 B 2% $2 B CHB 4 I MAFLD 1iF
o BE R 0 vE KHF MR B A IR 9 T e T
W AR P B R A aE o T a0 4 B O X dR
B 194 A W7, # B T CHB 4 I MAFLD Iifii R
HOOLREAR , JF A K35 R Wik a3 30 5 Fhoh B
TEAE , e rp 1 B2 25 E 40 A AR 0 L o 41.89%,
5 R 58 25 B — B0 . BRAh  TE A 4 A R AE IR
A] BE 3Z 5 11 4 A b3k i D)1 2 Ml S 20, Y
b S B W A U R P A P RCAL T AR T R
L MO RS K. HARH IR AR
JHF Al B R UE 98 958 B 45 0E T A R IE L T kR
- 266 -

E , IR BB Y A 995 5 AL 7 A2 4 55 : CHB & JF MAFLD
T PR P BE R L MR AR AR T AR Ak
[ i T Tk PSR R AR R B, BOE R 4
T SN A B 1 1R 1 th SE R R TR IR 7R R
RS H A, BIZBCHR L 15 RE B EC BT 90 K B A e
BH, SO 5 6, A AR 52 B0 I - B -8 - o 7 9 AR
FRAE 2
4.2 CHB 4 Jf MAFLD i # 25 25 F I R 45 1F 43
Mr AR 5 0E 5 I R R AE AH 56 1 0 B & B, 1 3R
ZIZSUEA B0 b 3 T AR R S R A, AR R
WENT AR ME S . TR ECEME) > H .
CTEPHRE Z 4K, B 2 7 B R Z AR IR IR A
A7 A BT M A PSR BE | R 32 AR 5
AL o e Ah 5 AR AR G T ) 0 ik IR B AR
WARTE AR AR5 e AR POE R £ . &
Il R 48 #5 b, W2 #2245 E 2 F % WBC .RBC \HGB,
GLU /K F Jz CAP {8 ¥4 & & & T 45 18 #0245 45 0
WBC J& 5 B 1 RAE 48 b5 , 5 R AE SN % UJ AR G, %f
M2 M HF R R 1236 M UG B EEMEP . TRk
KB TR HGE S SR SEAR S A OC, BB 12
R 25 9 IR AR 22 L R RGIE A E 41 A IR F 1 4
ffi 4% (IL)-4 \IL-5 . IL-7 . il 8 3R S8 A F - (TNF-a )
S 2R IR B AR W ARAIE S Th R AR A 4 A E PR A
¥ e 5k I F - kB (NF-«B) \TL-6, 51 4% 41 il #4 1k &
F1-1(MCP-1) % 5 8 $GIF IF 15 B 43 2 05 A 6 %
U, T BT K B PR D7 ) Rl ko i
155 #H 5 4 7 85 X (DAMPs)/Toll ¥ 3% {& 4 (TLR4)/
NF-«B 15 5 38 %' Janus ¥ BE/5 5 % 5 55 5%
1 7 (JAK/STAT) {5 5 38 2 45 Bl 38 98 E I 0 o
RBC Fl HGB 72 1 5 JIF W Jig 7 & 4 Fn Jige 5 R Kbt
FRPEDM G . 1 B AP AT AR £ A1 R 7 4 405
fifk 3G 0, T SO UE BT 2B B BT A R I, DA 5 | AR
40 1 g 5 725 P, & MAFLD 5 A4 & 5 55 il |
GLU Ft &5 nl 8 Jin 4 4iE B2 87 140 Ak I 38, DA T i
MAFLD [ Bl #7254 CAP(E T, #Em i
FICZE 48 ik JEF I B S R R 0 T, 5 R AR
AR AE SN % YA G .

i 1 5 R B9 RGB HSV il Lab (5, % 23 [ 15 14
Ay AT R e B TR A B AR 4L R R -H L
H-HEME & - (63 0 EF R TARHAGEL ,F & -0
H2Fm TIRRHGEA . 7 HSV Fi 25 [ H(H
PRI H AR BRAIL, B B2 21 (5 . 7 Lab Bl (%
2 i v, a (E AR Bk -21 5, o (AR , B 21 b B | 4
AN R SN AR R A TR e R R R R AWy
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Wl b R S R, B T L A B IR
SEUSWR Y K B HAEBRAR 5 5 40 35 A0 G A I IR
WHoE R IBE G b T, H S mE . AU

PR B S5 E BB R R R 4L, B R B
5 PR E 2L B0 R AR R A R R A
ZHEETEHRUE AR HE U T 2K

4.3 CHB & J MAFLD i #4 25 45 UE 5 BT 27 4 1k 5%
oy Bt logistic [l U9 43 7 & 301 44 26 45 3 )2 T 2F
Ak Ak i Al 37 fa B 3, JEH DL FO~F 1 140 1 J| £
M K5 IR R A 4, A A 25710 48
JH o T RS, Qi ACTRT, H O A8 AL, S T I
fik, BRI B 4 B, & T 2R 4
A AR 5T & B, AR A 45 I 48 N A 2R
ﬁLﬁHE,ﬁmﬁﬁ@ﬂ?&ﬂﬁﬂ?%#ﬁéﬂiﬂﬁ%%ﬁﬁﬂﬁi
2T 4 4 ﬁiﬂztﬁéﬂ%ﬂ@&b%ﬁ%ﬁzﬁm AN
TE R HF 45 4 4L . W 2. Tk IR AL,
CHB % Jf MAFLD &4 FO~F 1 ] L) JH-A 9L R HiF 53 A
T, F2 3 DR AR BT S5 o0 A e i, 5 AR IF 9 45 2R
W A AN [ A 0 R 3 R R R B 25 R . AR
051 SFe T 00 1] b DX, O] b X RS AR B R
1 4t R A BT O T AT, SR S T G B A
TES S REAEAT W5 8 45 DU )1 1 X CHB JIE A 43 77 ,
DL R £ B4 19 CHB & Jf MAFLD iiF 6 Bf
FE 45 J 50 R TR M X LA A 0 B Ak e 214 T 1)
b XD AR 28 S5 IE Ji 21 AT WL CHB 4 I MAFLD
49 TR A R E TE AN () b DX A7 7E W 3 25 5, ST A Sk T
i3 A AR B A T 2 MBI i Ay A R e . ]
AN [) My B0 AF 58 X A O W A 2R 45 2 CHB & JF
MAFLD fF£F 4 fk & e i 22 R, 5 A WF 58 45

— 5. UL, I A 1 0 A0 X A 1 B 28 2 U 4 A
WG . HETE A S50 R PR UE B S RE 0902
JHF 975 1 ﬁuﬂ%ﬁ{ O 250 B BRE AT e RS T

T HE IR IR E RN
5 NG

ASHIF 5 R FH A T I I 55 5 vk R T CHB A F
MAFLD 19 H B UE 5 43 A B AR, J 00 44 26 25 IE
1Z 9 MR YE e, 5 2R 4 Ak RO R AH G, R
CHB & Jf MAFLD 1y 1 BE HHiE e ih 2 4t 1 8 SAg E
WG o SRASWE AT AT JRy PR A% - A S A XA 2 L
ACRUE T 04 )1 M X, AT B8 AF AE b 3800 447 5 4 T 4 B
AR A BR , A BE 4 10 52 W52 9 47 IE 5 A DK Iv F 90 i
TFJC % 00 UE 18 AR 2 45 0E 55 I £F 4 4k 1F R DR OG
Fo ARG HE TR A A, 45 G & RN
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Fig. 2 Schematic diagram of TCM pathogenesis evolution and
pathological mechanism in CHB combined with MAFLD
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