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Abstract: Objective To mine traditional Chinese medicine (TCM) compatibility patterns and predict the “formula-syndrome”
relationships in herbal prescriptions for Alzheimer’s disease (AD), as well as to conduct a comprehensive evaluation of prescriptions,
based on a hybrid Preferential Attachment-VIKOR algorithm. Methods Non-repetitive empirical prescriptions for AD published
between August 2005 and August 2025 were retrieved from three major Chinese databases: CNKI, VIP, and Wanfang. Data on
prescription compositions and associated syndromes were extracted and imported into the Neo4j graph database. The Graph Data
Science plugin was loaded. A hybrid approach combining the Preferential Attachment algorithm with the VIKOR method was applied
for network mining to analyze syndrome-prescription associations and perform comprehensive prescription evaluation. The accuracy

of the model was validated using classical renowned formulas. Results A total of 51 AD-related TCM syndromes, 113 prescriptions,
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and 171 herbs were included, forming a “disease-syndrome-prescription-TCM” network with 336 nodes and 1 297 edges. The
Preferential Attachment score between prescription and syndrome nodes—termed the syndrome score—effectively reflected the
relevance of “formula-syndrome” relatioships, enabling accurate prediction. This score was influenced by the number of herbs and
composition of the prescription. The compatibility score obtained through syndrome scoring and the number of herbs served as an
indicator of rationality in herbal pairing. Using the VIKOR algorithm, an integrated evaluation index was developed based on syndrome
score, compatibility score, and herb count, enabling a multidimensional assessment of prescriptions under specific syndromes from
both syndrome relevance and compatibility rationality perspectives. Conclusion This study established a “disease-syndrome-
prescription-TCM” network for AD in a Neo4j graph database and successfully applied a Preferential Attachment-VIKOR hybrid
algorithm to predict formula-syndrome relationships and enable comprehensive evaluation of TCM prescriptions, integrating both
syndrome correspondence and compatibility quality.
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Table 5 Comprehensive evaluation of prescriptions for kidney deficiency and marrow depletion syndrome
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EEPAN IS 168.00 11.00 15.27 0.01
S E S AL 168.00 12.00 14.00 0.07
SEE AL 132.00 8.00 16.50 0.11
IR T 192.00 14.00 13.71 0.12
i 156.00 12.00 13.00 0.12
JE bk R 120.00 7.00 17.14 0.16
KB T4l 144.00 11.00 13.09 0.16
i B R T 144.00 11.00 13.09 0.16
L5 g L m sk 216.00 16.00 13.50 0.16
VR RTT 132.00 9.00 14.67 0.17
LT 21 156.00 13.00 12.00 0.19
NG BT 144.00 12.00 12.00 0.20
G 204.00 16.00 12.75 0.20
AFAM 132.00 10.00 13.20 0.21
Y EpA 120.00 8.00 15.00 0.21
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