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Abstract: Objective To construct an intelligent agent for the diagnosis and treatment of Alzheimer’s disease (AD) based on
knowledge of renowned veteran traditional Chinese medicine (TCM) physicians’ knowledge by adopting artificial intelligence
techniques including chain-of-thought reasoning, retrieval-augmented generation (RAG), and prompt engineering, so as to support
clinical decision-making with expert TCM experience. Methods Relevant literature and monographs regarding AD treatment by
prestigious TCM physicians were retrieved, and a total of 16 renowned veteran TCM physicians, including Tian Jinzhou, Zhou
Zhongying, and Shen Baofan, were selected. Their medical records, clinical experience, and academic theories were systematically
mined to establish a knowledge base of renowned veteran TCM physicians. To address inconsistencies in syndrome differentiation
approaches among different physicians, a syndrome-element classification method was adopted to standardize syndrome
differentiation.Based on a large language model and the constructed knowledge base, an intelligent agent for the diagnosis and treatment

of AD was developed on the Dify 1.9.2 platform, incorporating both an agent-based individual decision-making scheme and an agent-
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based group decision-making scheme. Symptom clusters extracted from 108 real-world medical records were used as inputs to the
agent, which generated syndrome differentiation results and recommended prescriptions, thereby creating an evaluation dataset. A total
of 30 cases were randomly selected for a single-blind expert questionnaire evaluation. Experts evaluated the rationality of syndrome
differentiation and prescription recommendations generated by three approaches: the original medical records, the agent-based
individual decision-making scheme, and the agent-based group decision-making scheme. Results The agent-based group decision-
making scheme achieved the highest estimated marginal mean score (3.93 £ 0.14), outperforming both the agent-based individual
decision-making scheme (3.47 + 0.14) and the original medical records (3.16 + 0.14). The agent-based individual decision-making
scheme also outperformed the original medical records. Conclusion By integrating large language model technology with a
syndrome-element classification method, this study incorporated the syndrome differentiation experience of multiple renowned veteran
TCM physicians and developed an intelligent agent for the diagnosis and treatment of AD that embodies their collective expertise. The
agent-based group decision-making scheme achieved higher scores in expert evaluations, suggesting that this approach can leverage
the advantages of collaborative decision-making among multiple renowned physicians. The development of this intelligent agent
provides a reusable methodological framework and implementation pathway for applying renowned physicians’ knowledge to support
clinical decision-making, and offers a model for developing disease-specific intelligent agents that leverage the advantages of group
decision-making, thereby laying the foundation for a subsequent prospective validation platform.

Key words: Alzheimer’s disease; renowned veteran traditional Chinese medicine physicians; intelligent agent; retrieval-augmented

generation; syndrome-element differentiation; group decision-making
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Table 3 Performance of each model in rationality scores of
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BRI AR . £ 3 N TRZ R, KA
Bonferroni VAR IEZ B LR, RG22 M BIME 1
N @'=0.05/320.016 7. FrA 530Xk 5,

P<0.05 NERAGEE S WA, NRIEZNE
IREHR SRR, DA RE S &7 ZHT
PIVEar N AT o, SR JES 2L Friedman #8536 1547
U2 #T

2 HFR

HORBIE ES e A E K4 10 1. HAE4s
7R AR B AA TR 3R 7 SR AE R B R T 2 4 FE )
PR, RREIR MBI T BRIk, RGP
mTREZ (1.

FT1 0ANRGIEHRED

Table 7 Total scores of each scheme for 30 cases

. 5
WIES N N o
UE R 4k i 7Yk
JRE S 931 965
BRI T 1053 1029
BRERBEAR R R T & 1181 1178

2.1 EHRBAMGITER

IER S 2546 b, BRe BRI T B %
FAEBMEVE Y s, BRI T R IR Z,
JR BE AR Bl (3R 8D
22 Fo—HMER

B8R A1 28 (Kendall’s W) 23 #r4t 403 9
B o BT 5 SR AE 2 N EE 10 wAE TS 0.259~

*8 fikiEgEt

Table 8 Descriptive statistics

R Y J7 T
X+S LRDA- X+ts Hhi S

JREEZ 310+0.34 300 322+0.32 320
BEeAAMEE % 3514041 350 3434031 340
BEABHAE % 3.94+4037 400 3.93+027 3.90
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F9 ETRIEDEERMERH (Kendall’s W) #KIGLER
Table 9 Kendall’s W test results for expert ratings

o E R 4 07 P54k
Wik

W{HE PH WHE PHE
JFHEZR 0.386 <<0.001 0.473 <0.001
HEAAAMERE TR 0259 <0.001 0.279 <0.001
MEABHARSE TSR 0371 <0.001 0417 <0.001

0.473, H¥AAFGM#EEN (P<0.001). HH,
Ji R SR R AR B AR U 3R T R R I A5 — Bk
(W=0.371~0.473), T & BEARA R LR T % —F ik
By9 (W=0.259~0279), RE&JG&H—8tdar
AEXFEAR, HIH P<<0.001 753 B % Z X % ZHIVE5
Her LR R

2.3 MR AREISING

231 BEHLE SRS 2 PEIR GBSk
Bif, ERMENE/R: 2LL=4 514.171, AIC=4
520.171, BIC=4536.651, BEHLRN J5 2 it S,
LK REHLERE 77 228 0.176 (P=0.038), #*
HARL R REFAERE RG22 R, NPE
AN Rl 22 B S K EG. R EIKT BN LR
TIZEN 0, PeoR MBI 7 ] 2 . FR e T 7%
N 0.699 (P<<0.001). kgl 3R A 6 ik 2
RGP ARG

232 [H @SN S5 BRI K % 5 R OE
ERBIR IR (R 10) Bon, HRIEMPMEE [F
(2, 1787) =129.378, P<<0.001], FHAAN[E %
RIS TSGR T4 %R . Bonferroni /5
AT, B REAEE AR DL S T SR BRI VP 2 5
bR (3.93+£0.14), & TR BAEMERSE
J% (3.47+0.14) FFEEZE (3.1610.14); FRelk
MERFTT G I ETIRESR (R 11, 12).
YeRE ERNAEZE [F (1, 1787) =0.039,
P=0.844], HAEE 5T REARKIEZELZ AR,
PERAF T B SGH AR RS 5 25 2 AN
HARAENE, ARVPAGYEEE AR R A B

®10 AEARSTHLEENSEEITOZMIMNZETRES
BRI
Table 10 Linear mixed model analysis of effects of
different schemes and evaluation dimensions on rationality

scores

R STHBEE SEEHBE E i b I
(df) (df2)
AR 1 9.000 690.783 P<<0.001
Ui S 2 1787.000 129.378 P<0.001
Y )g 1 1 787.000 0.039 P=0.844

"1 3NARAEESHAEETHEEMITFS (Xt59)

Table 11 Rationality scores of three schemes in syndrome type and prescription dimensions (X £ s)

N X A HPEVE Sy
JIRIAE i it GE FRo Pl
JREE % 3.156+0.138 3.164+0.138 3.160+0.137 129.378  P<0.001
BReR MR R T & 3.466+0.138 3.474+0.138 3.470+0.137
N E LN ST 3.928+0.138 3.936+0.138 3.932+0.137
YepE 3.517+0.135 3.524+0.135 — 0.039 P=0.844

w12 IMARZELE
Table 12 Pairwise comparisons among three schemes

X N H{H
[EWE 32457 (i PH
B RERHRR RS TT % vs JRER R 0.772  P<0.001
BREARTER R TT % vs REIAMA 0462 P<<0.001
A WIES
BREAMR R TT 5 vs JREER 0.310 P<0.001

24 HUERMSH: JESH Friedman 1938
Friedman 3045 R W, fEUER4EE (2=

34.175, df=2, P<<0.001) R 254 )% (°=36.643,

df=2, P<<0.001) I, 3 Fh7 ERIVEIIAAAEN B

EER, BOPEHT YR R R T R >
HREARMAR T T > RER (R 13). 2SR 5%
MR AR R e 2 — 8, RPAH R LK
DA T IEAS A, HARENRREE.
REE RARRTEAR W SR VP BRI T, Y
ReRH T RS TSN MR EEE .
3 g
A TR KA B . G R 5 A R
A, FIHBEZEIMINE, HWET “CoT {557
fift-RAG Fh 78 HITR-IE R AESE 48— HHIE” 1 R 2 e
P, FESINEE R SR BB R IR £ & 52 1R B R K
BRI RS AR . DRSS AR, B RE AR A
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®13 3IMARIEESHASEMITIH Friedman 423045

Table 13 Friedman test results for syndrome type and prescription rationality scores under three schemes

Bk UES BFIME 7 HEE (db P {H
ER Ji R % 1.23 34.175 2 <0.001
BRI T T 2.07
LN UN YN RS 2.70
it JREE S 1.37 36.643 2 <0.001
BRI T R 1.78
NS RN WA S 2.85

7 RAEFHIE S AL 77 77 T A BRPEAS 70 2 T IR
IREE R RAERE TR, PR e X
W EE — e, BT REZ AR
FLFREA TS . BRI RINH/AE T I A R Y
SRAE AR, R RIHI AL EAN, i
RIRR TGS ERERA R SIT TR, il
BT 2 E X212, AT R R —25 0] Gf77E
(1 =3 R 5 i 25

A REMIBIEXT 16 MIEREMERE. K
R AT UE R0, B H B T AR R A BE%
HER BT A, AR SRR DUIE = A LA TR
ik, NARBERERRME T 5—0). YL 2 fE
MRIIE . “UER” IR WP IR ChE
Ry IS RIS TE R, “UERPHEER”
MRIEUENE, BEAIER, ARRIERA, R« =Fum”
GENY, BT RRRSEESR . S IRIRI 2 L 712
B A 0315220 25 K FHHIE T 1L
G Re R R B B IR PR 1), FRARAN [ HHIE A R
Z A ZE S, RSB IR “HEARET RE” BEE T4
fiho [FIRFIERPHIELE & N TRRERA, AP EIER
HRIE ) 8 Be Ak R AL 138 () R BR A 23,

KEGEARIET CoT. RAG SiF & ¥HIF W FIE
Fs FERCT MIEIRE N B2 T J7 5% HA IR AT A
AIGAIE ) 4 HE R 2% . TR BE R AR ATl A5 5 A
BRI R S R, R b 77 () i FR 0E A0
filt, HMEEYERE, f8EERIIES B R
HEBRRE /7, 91 SEALE E RAES IR A Z A TAE
%, 1B B 56 B H AT S P4), RAGROZE &
KIE SR IMBEIREE, ReA B> KiE & A
(LI BE,  MNITBE SR AR (1935 SCERAR AN A Rl e 11, 12
TR RRL TR [ 25 PR AT AR PR 27281, ZE T AR IR A RN SR
B, DAORBEIAIAG 2% KR e 4 SCOREAT A ), DLt
WD RIE FHRL) 00, TR . AN R

&5 HITE AD 2. 77 ZRIUTHEL 2 AR I HITR
B, WP T R R, S “CBWisiE R ST R
SV IRHER, ik RHEEE AR R, i A5 R
AR . AHECT AN KTE S A B HE R, BB
i I B A B AT AR S5 i, A RIS AR
B AR ESSE TR TAER, M AD Ki2hr. ik
k. HRILE. &EMEAERSTTE, &%
IR, fEHER AR HE . BEME. Wl
FE R0, W gl PR AR 2 SR A R ATV AE S AN
[0 A A4 Ak v 1 24 1im PR 5 B T S R 48 Cclinical
decision support system, CDSS) B33, 57 Hfitik
RS e N 1L 7 R

KA FAIAAE—E R RBRTE, TR S B
(1) I, AN AT I ) R R O 2 5 M)
g R, BUEE e 2T T 3 5 S bRIm R
RBEFAFAE—E % ATFRER AD ZEERE A
WA AN D, B R R I R G H s A
B, ISR S 297 07 S8 B AT FE vR AR
BN, JREENY R R RN AR R
AT DABE T7 208 SO AT TR AL, B S
I PR BE, 276 77 283G FH T Im R SEBRBY. th4h,
LA S, AR B T NI R B3R
TR, Hi 7 £A R ARIE PRI IZ AL J7
R ImIRER IS & B BRI, HESER
REAR SR AL . [ BE L Rtk — T R KRR A
. 290, BTIEERIERIIE, PUTAS AR R A
FE SEBRIE R R i A R Az 4. m] AT,
W6 A 5 % i o B UM B AN T E NS A OGN A R
BRI H 28 B, R ABNEAIA, Hifih
RIFAERRARE, B JIG IR

Eiff: TAAFTERBEFESINTAALR, Bia) £
ARSI FASELE SR

FBERR AEEAEARFEA ST R
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