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Abstract

Objective: Adverse drug reaction (ADR) retrieval is a core task in pharmacovigilance, clinical deci-
sion support, and patient medication consultation. Existing retrieval-augmented generation and
graph retrieval-augmented generation systems can query curated drug-side-effect relations under
canonical drug names, but real user inputs often contain brand names, aliases, dosage/form text,
misspellings, and class-level query requirements. This study proposes an enhanced graph retrieval-
augmented generation method for real-world drug-name variants to improve the usability and ro-
bustness of closed-set ADR knowledge retrieval under non-canonical inputs. Methods: We con-
structed a multi-relational ADR knowledge graph from SIDER-derived drug-side-effect relations, in-
cluding drug, drug alias, side-effect, and pharmacological class nodes, as well as drug-side-effect,
alias-mapping, and pharmacological-class relations. The study did not train or fine-tune model pa-
rameters; instead, it organized drug-side-effect relations from the same-source knowledge base
into a queryable graph and constructed query samples from that resource. The retrieval pipeline
first performs query routing and drug-name normalization, and then invokes drug-side-effect rela-
tion retrieval, alias resolution, dosage/form text cleaning, pharmacological class routing, and op-
tional LLM-based drug-name correction according to the task type. In this reproducibility run,
Qwen2.5-72B-Instruct was accessed through a unified chat-compatible remote inference service,
mainly for the no-retrieval baseline, natural-language explanation, and optional drug-name correc-
tion; binary labels were determined by graph retrieval results. Results: The source knowledge base
contained 124,243 positive drug-side-effect relations. Under a 20% held-out-edge setting, 99,394
relations were loaded into the graph and 24,849 relations were reserved as held-out edges. The
enhanced graph contained 1,105 drug nodes, 1,988 alias nodes, 4,073 side-effect nodes, and 945
pharmacological class nodes. The no-retrieval LLM achieved 0.610 accuracy and 0.418 F1 on 100
balanced samples, indicating that parameter memory alone is insufficient for stable ADR fact judg-
ment. To reduce sampling variation, standard-input and five perturbation scenarios were repeat-
edly evaluated using 100 balanced samples per seed, with 50 positive and 50 negative cases, across
five random seeds. Enhanced graph retrieval achieved an F1 value 0f 0.918 + 0.052 under canonical
drug-name input. Under alias, dosage/form text, punctuation/case, mild misspelling, and mixed
perturbations, the F1 values were 0.935 + 0.014, 0.918 * 0.052, 0.918 * 0.052, 0.905 + 0.061, and
0.948 + 0.020, respectively, all higher than the exact-match graph retrieval baseline. Under phar-
macological class constraints, class-constrained reverse drug retrieval achieved an F1 value of
0.844. Conclusion: The value of the enhanced graph retrieval-augmented generation method lies
not in further inflating already high canonical-input graph-query scores, but in extending ADR
graph retrieval from canonical-name exact lookup to a real-world retrieval workflow that can han-
dle aliases, dosage text, misspellings, and pharmacological class queries. The multi-relational
knowledge graph, lightweight drug-name normalization, and optional LLM-based correction
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together provide a practical technical path for closed-set ADR knowledge access.
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Figure 1. Overall architecture of the enhanced adverse drug reaction graph retrieval system
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Table 1. Scale statistics of the current enhanced ADR knowledge graph
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Figure 2. Schema of the multi-relational ADR knowledge graph
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Figure 3. Flowchart of real-world input variant construction
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Table 5. Key module ablation and hierarchical recovery results
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Table 6. Results of class-level queries supported by the multi-relational graph

6. ZRABEEFFNANRERER

K& RY K H el F1 i
4 e RIME A AH DR 2 FhE R R 0.106 0.816 0.180
5 € BIE FH OB A IS 254 R R R 0.106 0.816 0.180
e AR R G RIER A E R 0.305 0.305 0.305
FELRRSE) N AR K5 A E R 0.988 0.779 0.844

3.7. BBIRGIS

W5 7 R, RN SRR R R AT DU R £ R IR Bl A MR ESCA RG], HR R
GLRENE A 705 i 44 B0 TRV SCAS (K S N BT AN B PRE 25 S SRR R T EOR B 2 1) i
AVRE IR, RS R i 4 TN 2 MR VR, R G AT REWR B 55 — e TR R B R 250k 2 BB
JEL A B S TR PR BB IE . IR RBIRIR, 5275 2R AU & A A S 2

Table 7. Typical cases of successful recovery and residual errors
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