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3.2 —RFHE TasA

ARG A 13 283 BlR AR, Hh Bk
6092 14 (45.86%), ZPE 7191 fl (54.14%); 4
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Table 1 General characteristics of 13 283 mixed hemorrhoid patients

IRE| Bl (%)

51

Frk 6092 (45.86)
7k 7191 (54.14)
AEE

18~29 % 1619 (12.19)
30~39 % 3696 (27.83)
40~49 % 2845 (21.42)
50~59 % 2676 (20.15)
=60% 2447 (18.42)
WS WAR B

CIs 10 885 (81.95)
Fifth 2398 (18.05)
P

<14 4814 (36.24)
1~<64E 6544 (49.27)
6~104F 1380 (10.39)
>104F 545 (4.10)
B IFRE

g INER s} 1915 (14.42)
Wl PR 479 (3.61)
=3 Ji LE 861 (6.48)
fE R 3125 (23.53)
W A o 1501 (11.30)
el 1681 (12.66)
TBITHIA

1A 12571 (94.64)
ESTE 712 (5.36)

3.3 AR AR
3.3.1 BAEEMNZEHBTIREBEENEK B
VAR 2 SR R G R LY 7 T T E A AR AT A, K
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Table 2 Distribution of main symptoms in 13 283 mixed TR T B AT 4 . KR . o fE
hemorrhoid patients HERSER . LT TEAIKAERE IR I SR, A6
FEEAR By (%) SR T RAMIRZ AL, B B SBEUE”
WL H ) 2 PRI 7 B AN A | KR I L T
zﬁigﬁfﬁzﬂ ii;‘; EZ 2‘6‘; VA B P AR 0 S A R A v, A A
i TR A R — S, FE B IRR
Skt OITT 15t 7120 (53.60) UE” s 2R 3R AT B AT . A L,
e T 6163 (46.40) Fe o R B AR R I A R R ey, R
TR TAMLBHA . AT B A, R R
s 1313 (9. 88) WEMLARIE” s 2500 4 PEREGE AT (AT 14 . b R
mﬁ 11970 (90.12) UL REHE . RBEROR . KSR TR IR
. o0 (1250 25 P RS £ DA B RO B0 5
. s (87.20) S, A KU E" . 13 283 il %
PR JI6 R SR IE 915 191 (6. 89%) , TR # T HEIE 10 820
PRSI (VAS=44%) 4439 (33.42) B (81.46%), i MAIE 1252 1 (9.43%), K
BIEFERT (VAS<4%D) 8844 (66..58) 3053 45 296 B (2.22%) 5 VR 28 BIBES 4 3y
pER 0.069. 0.815, 0.094, 0.022, H:THEMMMELES
o o RO E TLPE 1. 44 B 5 5§ B E R
LT Wiy =
# 3558 (26.79) - o 0052 i
¥ 9725 (73.21)

V. VAS. PUSEEUTANE. Lo
WHESE 1-6 1 BIRHE LE BIER, EA TR AL A o " )}
FET, IRE R BEIER 1-6 4SBT S5 45 i o N
bR, W33, AIC. BIC. aBIC{EHBEE 5%k H LD |
LBAWN, FVIREEI AN, R 45, e | o2z oo °
B EEB AR . BN E 4 DB, R & &

BEN 0. 854, FRRDFMEFBIL 0% . LEEFEE s . ) “i & -

N . " R ; Vi (G TR i S WEE . AR VERIE . O
BURMEA i (S BUR I 13 283 B A P A TR IR 1 26 PR A
3.3.2 REFHELANBUGFIESH T Figure 1  Conditional probability heatmap for the latent class
*‘Elﬁ*/]_‘ E@%#H‘%%g%‘{ﬁlﬁ%% ':F' [Z;ﬁﬁ[i%ﬂfii/ﬁ S , model in 13 283 mixed hemorrhoid patients

R3 13 283 FIRA PR WA IR L5 0L
Table 3 Goodness of fit for the latent class model in 13 283 mixed hemorrhoid patients

FHEL AIC BIC aBIC e LMRT BLRT
1 102 158. 807 102 211. 267 102 189. 021 N/A N/A N/A
2 99 184. 082 99 296. 495 99 248. 827 0.962 <<0. 001 <0. 001
3 97 780. 431 97 952.799 97 879. 707 0. 831 <<0. 001 <<0. 001
4 96 891. 819 97 124. 140 97 025. 625 0. 854 <<0. 001 <<0. 001
5 96 603. 640 96 895. 916 96 771.977 0.673 <<0. 001 <0. 001
6 96 349. 650 96 701. 879 96 552.518 0. 699 <0. 001 <0. 001

e ALC, ZRIBEEEN; BIC, DUMFHrfE BUEN; aBIC, AEAKIER DL HE SN s LMRT, SR HCRKER:; BLRT, T Bootstrap )
RUR AR s N/A, AT
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Table 4 Conditional probabilities for the four latent class models in 13 283 mixed hemorrhoid patients

FEARAE B LR SR IE MR IE AR I IE WAl 45 T

Ji g 5t

Bl Te ik ml 4l 1. 000 0.671 0. 400 0. 096

EEFNGES] 0. 000 0.329 0. 600 0.913
it

Kig 0.921 0. 500 0. 445 0.052

s 0.079 0. 500 0. 555 0.948
FEPE

Eél 0.236 0. 061 0.026 0. 964

¥ 0.764 0.939 0.974 0.036
A%

el 0. 002 0. 026 1. 000 0. 000

& 0.998 0.974 0. 000 1. 000
V3]

P EEIRIZRIRE (VAS=447) 0. 139 0.238 0. 965 0.028

BREPIR (VAS<44)) 0. 861 0.762 0.035 0.972
FAB AR

S (R a) 0. 883 0.238 0.276 0.916

EH 0.117 0.762 0.724 0. 084
NS

A 0.522 0.163 0.638 0.998

& 0.478 0. 837 0.362 0. 002

e VAS, PSRRI
AR 5 HAE 7 T F2 B R b L 25 ) 2 A AR
RIEWEK 4,
3.4 RAFREBEER M AR E 5
3.4.1 BRFESN KSR, REFRSHEIER
BERIAPER] . A . IRWRGL . R . BIFmI
FEIR . B I mARINAE . A JF(HRE . WA s | AR sk
R ZE R AL E L (P<0.05).
3.4.2 2R E5H AP HERIEEHEARIE
I fE B I 2, 2K ZJC Logistic [0 I8 8 £ 4743
Bro kS W0 AR Bt , KPR R b b P<
0. 10 WYAEEAE (AR, 4FPIR AR5 b BEIE A (1 i
PR (=7, 1=02) 1ENHEARITIHIET,
GEIRDIELE (OR) I 95%CIZE s, HiOR>1
FORZNEHGUFAIEIEME, OR<1FRERNMIE,

B 27, M6 SR UE 5 & T &Pk (OR=1.514) |
60 % K LI b A#E (OR=1.535) . Ji & 1~ <6 4F
(OR=3.128) J 6~104F (OR=2.719) # (¥jpP<
0.05); &A@ MER (OR=1.695, P<0.001) .
WERE (OR=1.702) @& AgIAE (OR=1.991) I}
RS B 2 3, & JF R (OR=0.149) . W 4
(OR=0.389) Ikl (OR=0.421) ¥i 5 4 5 # K

Wt AR (39 P<<0.05) . BN EIEZ LT 5
P (OR=0.847) . 30~39 % ABf (OR=1.211)., &K
¥ (OR=1.521) MIFFE>104E (OR=2.307) #
(¥1P<0.05); &IFFAgIIE (OR=1.204) , f#fi
(OR=2.569) LI XA AHE (OR=1.438) . HKiE L
(OR=2.841) JEH FENKHE, &M IMLER
(OR=0.638) . BWiIRHH (OR=0.757) HizxuFRI &G
FASE (¥ P<0.05) . S ML IE 2 W T L&t
(OR=1.218) . BU§# (OR=0.622), H XK
B4 1 KT AR (2 P<<0.05); Sfe <1 4EHHH
o, R 1~<64E (OR=0.168) . 6~104F (OR=
0.596) K >104 (OR=0.336) 3] 5% %57
K (PI<0.05); HIFmIERR (OR=1.278) .
i (OR=2.785) W ERIMILIE:, &I =g
MAE (OR=0.564) . X £ (OR=0.292) W5 H
EREAMEE (BP<0.05). WG IEED T
%1 (OR=0.508). 24§ (OR=0.638). Hifd1~<
64F (OR=3.569) # (¥1P<0.05); &IFmEAgiL
St (OR=3.581) . WM s (OR=7.598) . kil
(OR=5.628) J2H W FE KB HEE (¥ pr<
0.05), &IEM (OR=0.073) HiZilFM 5 W&
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Table 5 Univariate analysis of demographic and disease-related characteristics for different syndrome types

in 13 283 mixed hemorrhoid patients L] (%) ]
WiH M APAIE(O15 B BT EEIE(10 82041) AU IUHSIE (125241) KU IAZ&E (296 fi]) XE P
51 24.55 <0. 001
Bk 485 (53.01) 4901 (45.30) 587 (46.88) 119 (40.20)
egca 430 (46.99) 5919 (54.70) 665 (53.12) 177 (59.80)
AR 47.22 <0.001
18~29 % 87 (9.51) 1337 (12.36) 168 (13.42) 27 (9.12)
30~39 % 203 (22.19) 3059 (28.27) 367 (29.31) 67 (22.64)
40~49 % 216 (23.61) 2292 (21.18) 256 (20.45) 81 (27.36)
50~59 % 199 (21.75) 2157 (19.94) 254 (20.29) 66 (22.30)
=60% 210 (22.95) 1975 (18.25) 207 (16.53) 55 (18.58)
TSR 82. 61 <0.001
(B 817 (89.29) 8712 (80.52) 1091 (87.14) 265 (89.53)
oAl 98 (10.71) 2108 (19.48) 161 (12.86) 31 (10.47)
e 1156. 66 <0. 001
<14E 86 (9.40) 3831 (35.41) 859 (68.61) 38 (12.84)
1~<64F 744 (81.31) 5354 (49.48) 207 (16.53) 239 (80.74)
6~104F 65 (7.10) 1154 (10.67) 150 (11.98) 11 (3.72)
>104E 20 (2.19) 481 (4.45) 36 (2.88) 8 (2.70)
B IAE
1o 1ML 96 (10.49) 1621 (14.98) 175 (13.98) 23 (7.77) 25.01 <0.001
PRI 21 (2.30) 406 (3.75) 45 (3.59) 7 (2.36) 6.50 0. 090
e B I 20 (2.19) 674 (6.23) 163 (13.02) 4 (1.35) 130. 12 <0.001
{5k 702 (76.72) 2084 (19.26) 115 (9.19) 224 (75.68) 2139. 09 <0.001
W2 A0 2 376 (41.09) 941 (8.70) 174 (13.90) 10 (3.38) 910. 39 <0.001
R 405 (44.26) 976 (9.02) 289 (23.08) 11 (3.72) 1100. 85 <0. 001
5 S e ;
W 2 A R IEE OR(95%CI) P wmim% LR OR(95%CI)  Pf&
TR (ZHA: B L 0.847(0.761,0.943) 0.002 P4 (ZH4H: FHi) L 1.218(1.064, 1.393) 0.004
HERY (B3H4: 18~29%8) FkY (BHH: 18~298)
30~39% L 1.211(1.017, 1.443) 0.032 30~39% L 0.872(0.701, 1.086) 0.223
40~49% L 1.026(0.853, 1.235) 0.781 40~49% a 0.873(0.686, 1.109) 0.267
50~59% L) 0.995(0.824, 1.202) 0.960 50~59% = 0.854(0.667, 1.093) 0.209
260% L 0.971(0.797,1.182) 0.768 =260% L 0.767(0.590, 0.997) 0.048
RS (B3H4: 28 m 1.521(1.301, 1.776 <0.001 FMRM (BHH: i) [ ] 0.622(0.507, 0.763) <0.001
Wit (BEM: <14F) R (BEM: <14)
1~<6% L 1.748(1.571, 1.944) <0.001 1~<64F L 0.168(0.142, 0.197) <0.001
6~104F L 1.326(1.126, 1.562) 0.001 6~104F L 0.596(0.493, 0.722) <0.001
>104F - 2.307(1.746, 3.050) <0.001 >104 = 0.336(0.236, 0.479) <0.001
A I e i R R = 0.638(0.546, 0.745) <0.001 & Jf & (i i o 1.278(1.044, 1.565) 0.017
HIHE R L 0.757(0.576, 0.996) 0.047 & J:WE ki ] 0.985(0.698, 1.565) 0.932
B I i Ig MAE L 1.204(1.005, 1.443) <0.001 & Jf: e fig f i u 0.564(0.458, 0.639) <0.001
G I L] 2.569(2.307,2.861) 0.044 & IH-{EFk L 2.785(2.252, 3.443) <0.001
TR AR s = 1.438(1.216, 1.701) <0.001 W JH L L 0.852(0.671, 1.081) 0.187
et d = 2.841(2.457, 3.284) <0.001  fif sk u 0.292(0.239, 0.356) <0.001
[ T T T T T 1 I T T T T T T 1
05 1 15 2 25 8 85 Q. 05 1,152 25 3 35
OR OR
B2 REFHTEIERGER K ZE T Logistic [F1H #7145
Figure 2 Binary logistic regression analysis of risk factors for TCM syndrome types in mixed hemorrhoids
Mk (P<0.05). Bonferroni % 1F i) 5 5 K 560 3E— 20 3R B, 9L S
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Table 6 Comparison of treatment efficacy for different syndrome
types in 13 283 mixed hemorrhoid patients [ (%)]
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Syndrome Patterns Distribution and Risk Factors of Mixed Hemorrhoids in Traditional Chinese Medicine :
A Multicenter Real-world Study Using Large Language Models and Latent Class Analysis

DENG Ruyue, DING Kang, ZHU Yuxin, LI Meng, ZHU Huiting, DU Lei

Nanjing Hospital of Chinese Medicine Affiliated to Nanjing University of Chinese Medicine, Nanjing, 210022

ABSTRACT Objective To develop a standardized classification model for traditional Chinese medicine (TCM)
syndrome patterns of mixed hemorrhoids using multi-center real-world data, and unveil their distribution patterns and
core risk factors, thereby providing evidence-based support for standardizing TCM syndrome differentiation and imple-
menting precision interventions. Methods A multi-center cross-sectional study was conducted, enrolling 13 283
mixed hemorrhoid patients from eight hospitals in Jiangsu Province between September 1st, 2023 and December 31st,
2024. DeepSeek-R1-Distill-Qwen-7B and LLaMA-3. 3 large language models (LLM) were integrated with latent class
analysis (LCA) to perform unsupervised learning and latent class modeling of TCM symptomatology. Potential risk
factors were screened via univariate analysis, followed by logistic regression to identify independent risk factors for
each syndrome pattern. Results The model’s performance indicators were stable and reliable across different clini-
cal data types, i. e. in the outpatient records, past medical history (F1=99.7%) , current medical history (F1=
94.9%) , and specialist examination (F1=90. 7%) ; in inpatient records, past medical history (F1=98.2%) , current
medical history (F1=91.2%) , specialist examination (F1=90. 3% ), and discharge status (F1=90. 6% ). Latent class
mode-ling identified four core TCM syndrome patterns including spleen deficiency and ¢i sinking syndrome (915 cases,
6.89%) , damp-heat pouring downward syndrome (10 820 cases, 81.46%), gi stagnation and blood stasis syndrome
(1252 cases, 9.43%) , and wind injuring intestinal collaterals syndrome (296 cases, 2. 22%), with respective latent
class probabilities of 0. 069, 0. 815, 0. 094, and 0. 022. Logistic regression demonstrated that gender, age, disease
duration, hypertension, diabetes, hyperlipidemia, constipation, smoking history, and alcohol consumption were inde-
pendent risk factors for pattern differentiation (P<<0.05). The efficacy validation evaluation revealed that the cure
rates for patients with spleen deficiency and gi sinking syndrome and gi stagnation and blood stasis syndrome were
higher than those for patients with damp-heat pouring downward syndrome (adjusted P<<0. 05), with no statistically
significant differences among other syndrome patterns. Conclusion Damp-heat pouring downward syndrome is the
predominant syndrome in mixed hemorrhoids. Gender, age, disease duration, hypertension, diabetes, hyperlipi-
demia, constipation, smoking history, and alcohol consumption are independent risk factors for the differentiation of
syndrome types.

Keywords mixed hemorrhoids; syndromes distribution; large language model; latent class analysis; real-world

study
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