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[Abstract] Objective: This paper aims to investigate the traditional Chinese medicine syndrome types in patients with
chronic hepatitis B (CHB) complicated by metabolic dysfunction-associated fatty liver disease (MAFLD) and explore the
correlations between these syndrome types and clinical indicators, as well as ocular manifestation characteristics, thereby providing
a reference for syndrome differentiation and treatment strategies in traditional Chinese medicine. Methods: General data,

information from the four diagnostic methods of traditional Chinese medicine, clinical indicators, and ocular manifestation data
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were collected from 506 patients with CHB complicated by MAFLD enrolled at the Public Health Clinical Center of Chengdu
between June 2024 and December 2024. Cluster analysis, principal component analysis, and complex network models were
employed to identify the distribution patterns of traditional Chinese medicine syndromes. Correlations between different syndrome
types and clinical indicators, as well as ocular manifestation characteristics, were further analyzed. Results: The predominant
syndromes identified in patients with CHB complicated by MAFLD were dampness and heat accumulation (51.58%) , liver
depression with spleen deficiency (31.62%) , blood stasis obstructing collaterals (8.89%) , and Qi-Yin deficiency (7.91%). No
statistically significant differences were found among the four syndrome types in routine blood tests and liver function indicators.
However, patients with the dampness and heat accumulation type exhibited significantly higher levels of total cholesterol (TC) ,
triglycerides (TG) ,
parameter (CAP) , and alpha-fetoprotein (AFP) , along with lower levels of high-density lipoprotein cholesterol (HDL-C) ,

low-density lipoprotein cholesterol (LDL-C) , liver stiffness measurement (LSM) , controlled attenuation
compared with those with other syndrome types. Regarding ocular manifestations, the incidence of moon halo signs was
significantly higher in patients with the blood stasis obstructing collaterals type than in those with other syndrome types.
Additionally, the incidence in scleral zone 3 (corresponding to the large intestine) was higher in patients with the damp and heat
accumulation type. Conclusion: Dampness and heat accumulation is the core syndrome type in patients with CHB complicated by
MAFLD, commonly accompanied by spleen deficiency, liver depression, blood stasis, and Yin deficiency. A complex syndrome
pattern characterized by a predominance of dampness and heat, along with a mixture of deficiency and excess, is formed. Different
traditional Chinese medicine syndrome types are associated with distinct clinical indicators and ocular manifestation characteristics.
Among them, patients with the dampness and heat accumulation type exhibit more pronounced metabolic disturbances and liver
injury, whereas those with the blood stasis type show a higher incidence of moon halo signs. Abnormalities in scleral zone 3 are also
more prevalent in patients with dampness and heat type.

[Keywords] chronic hepatitis B complicated by metabolic dysfunctional-associated fatty liver disease; traditional Chinese

medicine syndrome distribution; clinical indicator; ocular manifestation characteristic; dampness and heat accumulation
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Fig. 2 Example of ocular imaging technology research
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Table 2 Distribution of top 6 tongue and pulse manifestations in

506 patients with CHB and MAFLD
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Table 3 Syndrome cluster analysis of 506 patients with CHB and
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Table 5 Comparison of routine blood tests among four TCM syndrome types [ M(P,.,P..) ]

Fo A, P AR G R IE 5% 1l BHL 28 31E < B P HEIE TC . TG
LDL-C .LSM.CAP AFP /KF- B i [ , HDL-C 7K F-
WY TR L 2 LA S X (P<0.05) . WL
#*5-K£7.

25°° 75
JiE Al n WBC/10°4~/L NEU/10°4/L LYM/10°4/L  RBC/104~/L HGB/g-L" PLT/x10°4>/L
M2 25 E 261 5.49(4.51,6.42)  3.20(2.58,4.02) 1.68(1.32,2.08) 4.94(4.51,5.23) 147(137,158)  166(119,201)
JHF I 9 R i 160 5.47(4.20,6.39)  3.23(2.30,3.72) 1.78(1.40,2.08) 4.88(4.51,5.16) 146(134,157)  173(127,207)
5 1M1 BH 25 ik 45 5.48(4.36,6.11)  3.25(2.47,3.84) 1.70(1.24,2.09) 4.79(4.60,5.23) 148(137,158)  159(125,210)
ST R 40 5.26(4.63,5.93)  3.00(2.59,3.99) 1.76(1.38,2.10) 4.98(4.40,5.22) 150(133,162)  152(106,199)

F6 ABIERIPFIIAELLER (M(P,,.P,)]

Table 6 Comparison of liver function among four TCM syndrome types [ M(P,.,P..) |

25775

HERY n ALT/U-L" AST/U-L" ALP/U-L" GGT/U-L"
AR ZE 45 261 28(20,38) 25(21,33) 76(64,94) 25(17,42)
JHF IS 4 M T 160 26(20,42) 25(20,33) 82(69,102) 26(16,45)
5% 1L BEL 265 JiF: 45 22(17,34) 23(19,28) 77(62,89) 21(14,32)
I IE 40 27(19,37) 26(22,32) 79(67,93) 24(16,46)

JIETY n TBiL/pwmol-L" DBIL/wmol-L" IBIL/pmol- L
T IR 25 261 13(10,18) 4.30(3.40,5.70) 9.0(6.2,12.6)
JHAIS 4 R i 160 13(10,18) 4.40(3.30,5.90) 8.8(6.3,11.7)
IHY 1M1 BHL 265 i 45 15(10,23) 4.90(3.40,6.70) 10.3(6.5,13.5)
SR IE 40 15(10,21) 4.95(3.75,6.40) 10.6(6.4,14.2)

RT AMIEEMASRAFEELLE [M(P,,P,)]
Table 7 Comparison of blood lipids and liver stiffness among four TCM syndrome types [ M( P, P75)}

TEA#Y n TC/mmol-L" TG/mmol-L" HDL-C/mmol-L" LDL-C/mmol-L"
AR 2R S5 261 4.98(4.56,5.64) 2.55(1.91,2.94) 1.06(0.86,1.19) 3.31(2.84,3.67)
JFF A1 2 B 160 4.52(3.93,5.28)" 1.55(1.17,2.10)" 1.11(0.97,1.25)" 2.71(2.24,3.63)"
FRE A BHL 4% 31F 45 4.57(3.90,5.10)" 1.55(1.03,1.95)" 1.19(0.97,1.35)" 2.56(2.24,3.49)"
P IE 40 4.16(3.71,4.95)" 1.64(1.19,2.41)" 1.15(0.99,1.32)" 2.62(2.24,3.25)"
JIEHY n LSM/kPa CAP/dB-m’ AFP/pg-L"
AR 28 S5 U 261 9.3(7.2,12.6) 268(257,291) 2.77(2.05,4.33)
JHFAIS 9 i i 160 7.1(6.1,10.1)" 255(246,269)" 2.44(1.83,3.37)"
PR BHL 4% 31E 45 6.6(5.5,9.5)" 253(245,265)" 1.83(1.49,2.31)"
AT 40 6.3(5.6,9.1)" 256(246,265)" 1.75(1.41,2.48)"
T 5 B ZEE L T P<0.05 (£ 9 [H])
2.6 WEIERSRENER KRR ZE A H 455 T AR 28 25 UE O M DX 3t 43T vk B I 4 (P<0.05) .
TEAELAE K B 2518 A ey B4 XOBURRE  1(H ) . I3 8-% 10,
2018) 40Nz SC) 6l ) 7O 8CE ) 9CBEIE) | 3 itig

10CHE ) I1(=48) (1200F) (13(JH) (14(8F) (15088 5
H % B ARIE, Bk BEZD B R ORE A i
L M EFHTGFE L SRS SRR LR |
AT REIE ELARS % i BEL 265 TF ) -2 i B8 VR B o 3
(P<0.05). 5 JFFABAG R % ol BH 26 A RF 9 R IE HL 42

3.1 CHB & JF MAFLD H & IiF % 43 A 45 1iF 53 A7

MBS B, CHB R “ Wi~ B0 45 5, 9

DEAERE S I E RS R AR R AR

SNSRI E A IR R IV N N

AT R A S I BE 4%, D IE TR A T IR A
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Table 8 Comparison of ocular collateral characteristics among four TCM syndrome types (x+s) 5
UE Y n I ik B =i # IS A=
0T 25 261 3.98+1.70 2.23+1.16 1.63£0.70 1.65+0.78 1.83+0.87 1.13+0.34"
JHFIS 4 K i 160 3.91+1.46 2.14+0.92 1.55+0.63 1.52+0.75 1.63+0.84 1.000.00"

5% 1L BEL 265 i 45 3.95+1.58 2.19+1.20 1.48+0.59 1.43+0.66 1.78+0.83 1.60+0.49
SRR R IE 40 3.71£1.47 2.000.84 1.76+0.74 1.43+0.73 1.80+0.69 1.00+0.00"
TE 59 00 230 He 4% P P<0.05
#9 BEXEHFMELER (v
Table 9 Comparison of ocular collateral regional characteristics among four TCM syndrome types (x+s) N
iE n 1(H) 2( 1) 3(K) 40/ 500)
AR 25 45 U 261 1.74+0.94 1.32+0.67 3.11+1.87 1.64+0.97 3.89+1.92
JHT- I8 R R T 160 1.57+0.88 1.33+0.54 2.60+1.41" 1.56+0.93 3.70+1.77
P 11 BH 45 3iE 45 1.52+0.71 1.20+0.40 2.69+1.57" 1.77+0.89 3.95+1.77
A BF R UE 40 1.54+0.84 1.38+0.62 2.45+1.30" 1.27+0.62 3.60+1.94
TiE n 6(fili) 7(Hili) 8('H) () 10('F)
AR 25 S5 T 261 1.19£0.46 2.43+1.55 1.46+0.81 1.93+1.41 1.21+0.48
JHFAB 1 R SiE 160 1.34+0.69 2.23+1.38 1.28+0.73 2.28+1.60 1.23+0.47
I% 1L BEL 45 HiF 45 1.63+1.27 2.18+1.36 1.40+0.80 1.58+0.64 1.55+0.89
P R IE 40 1.38+0.48 2.10£1.16 1.33+0.47 2.38+1.98 1.00:£0.00
TE Y n 1(=48) 120F) 13(Ji1) 14(#F) 15(/i4)
B AR 25 S5 UE 261 1.70+0.89 1.06+0.24 3.58+2.01 2.46%1.49 1.34+0.56
JHF A ML 1 TE 160 1.85+0.96 1.00+0.00 3.40£1.79 2.41+1.45 1.36+0.60
P8 I BEL 45 3iF 45 1.50+1.02 1.00+0.00 3.18+1.76 2.44+1.40 1.32+0.57
AP IE 40 1.50+0.74 1.00+0.00 3.32+1.84 2.08+1.47 1.17£0.37
10 HEHFBEBMELR (5
Table 10 Comparison of ocular collateral color characteristics among four TCM syndrome types (x+s) o
JiE#Y n ik AN Ly R R
B AR 26 S5 261 2.59+0.98 1.57+0.80 1.37+0.62 1.09+0.28 1.37+0.54
JHAI I i TiE 160 2.58+1.08 1.48+0.82 1.39+0.73 1.04+0.19 1.38+0.49
955 1 B 45 3iF 45 2.60+0.90 1.51+0.81 1.35+0.48 1.20+0.49 1.42+0.59
ST IR 40 2.62+1.24 1.54+0.89 1.24+0.43 1.06+0.24 1.33+0.55
kA n et iy 2L i
R ZR 45 UE 261 1.2840.53 1.2240.45 1.14+0.35 1.19+0.44
JITAI8 JeL R UE 160 1.21+0.41 1.18+0.44 1.03+0.17 1.15+0.41
I8 1L BEL 45 iE 45 1.30+0.46 1.05+0.21 1.18+0.38 1.30+0.71
ST IR 40 1.36+0.61 1.10£0.30 1.13+0.33 1.15+0.36

A A = I A 1 S = 2 I T
MAFLD IHJ& F“ " IE Bk 7 45 S 5 , 32 2L Bk g
Kfitis PR GRINEE LY 2 R BN R s R
P2 PN A AR AL W A I R UL R
A RN AR HE— 2D R R AT O | s B 45 4
AEAE . IR B 2E A SR IR WoR , £ BB R % 7
(HBV)F5 22 B e T 5| & 10 G 9 R i I, & AR g
ZE LT B0y e B AP IR B2, T P [ A 2 A R
JRAE R AE M LT A A i e A e e X — ALl 5
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PR I PN 2 PSS B4 LI R O T AR HLIR A )
A E PR IR S B EAR B AR A
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o BRAE AL, F I A R S 2% o ML R, BB S
P2 5 7 58 40 s Vg4 7 (0 AR . 5 H At
Hb XA 52 485 2 b A, A M X R 3 TE R A 5 B
iy B IE G T R M DX LA AT R AR S ol AR
Shy SR ASHUAR A L g5 P BEL 0 5 A A DX LA
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I o Y RS v B 2 UL, 58 R R AR TR
PR SRy A 00 T AR b X D) 52 0 8 R Ry A G e e g
WG XS g S5 dE ) AR S
A TG PR BT DA O < DU 1] b Ak S A VT S X
75 b Y AR TG 22 T, 2 BOW A A R AN A
(6] B, 24 b S AR B 22 9 B BR R Iz i, 3
Bl #8AE00, hn EE NS G 1 TR B LA A F2
FEAE A TR 3 o B2 7 b Sl PR S S5 1 5k 2
SV I R AR UE R A vh BT AR .

2 b Arik , CHB & 3 MAFLD B 3 i 3E 5 DL
TSR RN AN N1 A A |
LB LI £ e A n B2 A ANIE R R R .
Il RAG ST I B HEUE 136 T, 78 43 7% D& Hb Bl o
AR 2 5 W B XU AR A b B g5 T O
2L DM RIIR T AR AT G e R
3.2 ARIRIIEAL Z 6] G R A48 bR FRAE 3 BT A 5T 45
SRR PO A A AR AR 0 A 5 D S R
B - H g AR % 2 6L (TC . TG .LDL-C J} & , HDL-C
T W) T JE 25 g 45 (LSM . CAP T 5 ) K i AH 56
AU 14 i CAFP T ), 2w B et BILAA b T P 58
JiE PG 5 A SRR . IR B 2% A B A AT
J AR 1 35 L 5 R G 1 A 18 1k 4 o 5 D0 AH 6
LSM 5 CAP B T H 75 T £F 4 Ak K g 15 78 7 0 e
AFP Ft 5 W R FEPE W TE Y e w42 . AR ==
LAY % A ML AT BE L3S LR LA 7 I, AE 5 5 il
BT < 0 A PR B AT A A% 4 sk I F -« B(NF-«B) |
Jih 98 R BE R F - ( TNF-a ) %515 5 3 42155 5 (1 40 A
F-6(IL-6) .C Jx i % [1 (CRP) 4 & 4E B F 52 %
ik BORAE RN R FE AR HE I A8 A 4 0 R
A, I 0 AT A A R A SRR B Ak A
JB& 5 R AP 10 AR BB TS R AP A BE AR
i B8 A 15 TG UU AR, 3 BO08 Wi 28 1 55 i 40 i 9 i
B VRT3 5 Sk U8 5 R R Ty B A« o T
A (ROS) 7 A= ARG R 2 R AR Ty g, #F — 20 UK 0
EGPR T A A, R A0 A 4 5 B T R O
55 JTF b S 8 < 0 BAGIE H F i 0 TR R AL I R
B 22 2 1T KA IS 300 Kupffer 41 1, 750K 2 5E
SN AR LR 4R A 5 S O S B R
AR 7 P [V R, AT 5 35 G 2 41 ) 4 i [ o]
M T 4 (Treg) B8 22 R IR0 46 s (MDSC) ]
8 IE A R T b A i R B e
T A 25 RS A2 T 5 B U A A B [ I S e
R 5 - ROE AR A - £ 4 Ak -9 AR B4 2k g B T AR
AR IX R BN A Sy BRI A % AR F 9T 4 AL

TARYE 4 R AR AR AR I R b7 i = AR
T P TR XU 1) 7 1 T

R Z N AR LR <O PR A e i B 45 i
RUAE R R I 45 bn b 35 R B0 B 35 22 57 L R L
AR B 9 i MR Z AT BE AR X T Rt , 1l AR G 95 B BIL ) R
Bl AS BIF 5 BT 2R B 04 46 A 70 A S o 48, S o BEL 4%
YRR AR TP R e v 2 R I I 2 I S
BB T8, 5 5 BUN A S0 TR 2 O B I R R 4
JIL S0 ) n PR SR 28 2 Ak HE R L (L ZCE B R AE M 4R
o 00 AL 9 3 AR 2 2 B (4 i Ak B AT AN i SR AE R
BOAE) AR G B T K T S TR, AT R S ) L A
TESAE AW 58 th A Gt B . e Ah AR B R 2
(31.62% )5 B 5 12 180 (7.91% ) 5 oK 26 30 H3 4 3 44
NP ST R AW SR IR g (BN 37 Sl e
TR R IE AR 5 0 SR T RE R R DL g
PR IR | e D RE AR T Sk 3 A e B ok B 4 I
505 0 M 0 R AE A — QI A B AR AE A R 1 BF
g HE— 2 e v o R ) RE SRR AR I AR Ak

ABFFE R, AN [ v E R 7 PR IS 2 G T 4R
B b ELAT AT A 4 A AR A, G R AR 2 4 I Y
FEAC U BT fig SR Ty R . XA
TIE A2 UL AL 5 4 T S RE B AR B IE A T AR —
FRBE S B s 1) ™ B R RN R R R
3.3 AEERZ MR G ARIE 5087 AR B 58 % A [
Hh R UE Y Y HR G RRAE EAT T HL R AT, A5 R B R
I BHL 45 0F 5 0% A 25 25 UE A7 2 B0 8 I IR 2 R
7 JFF A L R 5 5 B0 R R IE A AR AE 22 R B 3 4R
s H 2 AR AR 1 IR 52 BORHE 38 20 UE B (g R p B
H—ESHMAE, [F B iz e i 2 A AS R LR R
HEE SR

A I BE 4 I R E T R B 2 T
HoAbE A v BE A A 9% It BH 2% T 3K ik 4% P BEL | o
AT ANy, oy 05 0948 1] 37 32 BEL , 32 17 E 10 B 55 1 g 9%
A", By A 25 A b, S RE T 5 [ bk
FHIE | A ] ST 52 PAOIR S5 4, 55 < S BEL Ik 4% . 4% ik 4]
REL ™ 7 g5 AL W w5 B — 20 DR G, A 0% i 3
AR LT R0 B U AN 8, i R T AR Ry
ISR Y Y T R R M A o LR W IR A IE
FE AR 3 X Ot R R ) 4 S A0k i 25 s . v B
BB BT, 5 20 0, SO OR s
P R RO T KPS B oW B
b AT 28 25 A% S i S BT G AH G X, T HOR 5
i DD AH SC 1Y 31X o AT IE K B 3 X A A B
T, 5B ELS T AL YA, I
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PR IR SR 1 T & MR G . I Z T L AT
AR K 5 B W R IR F 28RS B0 B X o3 A
THAWRZEZER . X4 RS2 mNER
FHOG 1 5, PRI Y LA T RE R O R L £ R
CHEUE”, MRS H 2% 5998 25 o SUR AR X B AN B P
I 2 R R S 5 LU TR I R 5 B P
HEAE G AL A7 7E— E 28 5§ 4k, B 0 83 1l R 3R
LA T, 5 B2 18] R AT 22 57 0ok 553 5 RO, AR BETERE AR
HA R, G EA R Wl REHE S T A 22 5 1
Hb, FAZACHE U3 M UE 2 40 308 Ak D T 0 R A0 4T
Afr T LR RILEER, ol GE AR R T AR5
S R TEAE IR RARAE |22 55O 3 45 R0

SR, AW 52 A B I BH 265 0E 55 30 24 25 45
IEAY IR R IE BoAy — e 5 e, i R AR SR 1t T
BB B WAL ER AR 5 T RE I S UE R Y AR 52 P51 Al BE
BEH5 A 2 R AR (AN ik | 55 5 % G 4 5 ) A BE
SCBL AT IR o [R]IE ROR TR AE A IR IR R
BT ZSAE BR S B N TR RE R IR B B9 5B 7
5 DL R HA2 AL JE I 9 R A iy S e R
FOE . ABFF BER R B RE L ERESUZ R
5, (HH I BB OB U R AR AR BN BB ISR
14 T 4 R, DR IE T A SR AT RE R . RORAT T
il A — SR i R 2 L T — A
HIE HA2ASCBA e PR L A1 R

Zi B, B2 OR 4R B IR B TR Hh B2 Ik i
PR e B — 5 10 2 WLPE AN 225 (8L, 0 HLAE IR
1L BHL 2% 55 388 R 25 45 0k 1 SR O T SO o A B
F 0 e sl b BRI R 0 7% 0L AL AR AR 4R A T
FI AP UEE , AT — 5 W B2 5 SORII PR R IS
3.4 WEFERRME AW b NEARBTE
IF TR G F2 Bk [ BT T 2 36 TUAR I R B s
b 38R R A A A BT A A6 53 A T REAF AR — JE 93
DR S P DT BRI T BIF 5 4G 2R B AR A S A
Peo 5 Z W0 AL, b DB A R IR 2
R 25 2R 0 3 P T AT AR R AL M DL T S RS
[7] 3t 3ok AN [ 9 SR AR A e i o5 — T i, AR
WF ¢ st = KW B U5, JE vk 3 5 W %8 CHB & JF
MAFLD f # Ik 6 6 2 1k Ji& 9 96 2%, JG 3k Ak
AN [ A 28 R0 %68 B 27 4 Ak B 10 55 TS 69 52 i .
AR A FE N T 22 H s R AR B 300 Bl 7 4 i S
PEWTSE , 45 PR RE 2 T 21 B8 25 LA R 2 48 A, F
— A PRI A 18722 5 P 1 A 1 5 28, AT 42 T
PR HEUEIE I B RE A A PR3 P

S B N Ol P N R R TR P W IS e
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PR AF B R G2 R AE 45 2 2 A B 30 R MR T
CHB 4 Jf MAFLD f9 H [ F i R 1IF | & 30 DL 34K
F RS Ie 4 B A RE AR R, B A B b SRy
fiE o JF 76 BLAC R 2% 48 b v e 3 1 — 2 19 2 W DG 3Bk
PE o R B E AR 5 9 s HE R A DG PE I BT PR T
Semt o KRNI B IR Z P CREEAR KIS
BWETE, 45 G AR I AR TR AR b B2 UE A Y %0
1k 5 K5 HEfL 5T, b #EF+ CHB & JF MAFLD fi§ H [
BT KO A PSR 5 S PR 5 .
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