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Abstract

Purpose/Significance: With the widespread application of large language models (LLMs) in natural
language processing tasks, their limitations in handling domain-specific question-answering tasks
have become evident. Pharmaceuticals, characterized by their dual nature of “treating diseases while
potentially causing harm”, must be used within strict safety monitoring frameworks. Traditional
large models, constrained by training data, struggle to accurately represent the complex and dynamic
nature of drug safety information, often leading to hallucinated responses due to data gaps. Meth-
ods/Process: This study proposes a Pharmacovigilance-oriented Retrieval-Augmented Generation
model (PV-RAG), which integrates the LangChain framework for LLMs, a hybrid sparse-dense re-
trieval strategy, and an improved query rewriting mechanism to significantly enhance the accuracy
of retrieval-generated responses. Results/Conclusions: Comparative experiments demonstrate that
the PV-RAG model can precisely extract critical information from drug manuals and exhibits supe-
rior performance in pharmacovigilance question-answering tasks. This approach provides new tech-
nical support and application prospects for intelligent pharmacovigilance systems.
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Figure 1. Model architecture diagram of PV-RAG
[ 1. PV-RAG #&EEIL51[E]
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LA I 24 0e] B 075 b o o R AR ELIGE P (B 58 k) 9B, 245 U AR IO RV A4 D &
Xt JEVS S AR R 5 B G RN . @ B2 2y g S U N . B ST /MR L i
MR AIE 255, @ ML TR . © dSEknE s 255 5 e —EEE. © B I%
B FEREL RIR. SREDLAT RSP RGER. & 2 45 H&FORTE SR B 8«24
PS50 ) LA B S A WREE ? 7 AR B Bl

M 2 FRIE RGP AT LR 2], ASFERRL S A el 22 AR OR, A S [l 288 T 259
PARERNEH, HESCEATEENEAEERE R, AHERRIPIE LI AT RE. PRI, B0t 0 1A 25 B S )
R 2 I N PRI A0 5 2, N TR 24 i B 3 19 M SRR AR AR 2R e B S AT T VR
BAEE RIVIERTE. SERMEAMONE . B ) B HER R T SR R A il SR 5 e AT I 2%
H 8 P2 58 25 U LR Ay ) 250 R A R U (B R 9 P I R 36 o AR b RE G B 2 Hh AL AR
RUPE BB SR ARG T S R R 24 it i 45 1) S50 55 PO S B A5 S IR 32 8 0 - v H SR n 4 3K(8) s :

N
AverageACC = iz
N 7T Total Number of Reference Answers;,

B TUAR IR VP A R A ple 2 S I Tt VE A5 S R, B TS S R el A B A Bl
R, BB A ROTKAEE B RS TURERTHER TRAA RS R P ERITREHE
AR S SRk H B ELG . TURBERME R, RUBIRE sl & Sl v BLE B E: R,
TURFEMERR S, MIRABIVE RS RPUEREETRTL R EE, THFEE IR
BREAC. HitE A LO)FR:

Number of Correct Matches,

®)

1 & Number of Irrelevant Entries.
Redundancy =— =
N 7T Total Number of Generated Entries,

€)

5.4. GRXITEL 4

FHF FRVEAEFRRR, BRI PV-RAG #8Y5 H 5 R A 2 A OGE SR BTS20 . A7
B AR5 R ) 1a) 28 s ae s ELBdIE L2 3 RN 4 FloR .

Table 3. Accuracy data comparison in objective QA Tests
3. BYRE)E LY ACC BB

PV-RAG BHEE L A K T ST 1)
L8R 0.7049 0.6500 0.6230 0.6721 0.5902
) b 5L 0.8750 0.5000 0.7500 0.6250 0.7500
2k 0.6236 0.2966 0.5291 0.2700 0.5925

Table 4. Comparative analysis of subjective QA experiment data

4. VO] E A HAERI L

GRIEEi2a) PV-RAG s h—= AR K T8 ST i
ST IS HERR R 0.8209 0.6404 0.8380 0.7153 0.6726
SER LA 0 0.6274 0.3460 0.3109 0.4459

P03 BoR TR T KRR = R W () () B R . A B R B R HERR R |, PV-RAG
TR RIVBAL, 43 iEE] 0.7049 A1 0.875, 57 THERM L SCBEMERE J1 U & BT B AE ik
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&, FERIEER R LRI B RE . ik n] DUE BRI B i B R RRE 5, SR RE R RO E
AR e I A 5, ML T HA RN 55, R R R IR T BO R . X T 7 BRI 2 4 B
BATEE M2, R SRR LT RE 3 1 R 20 25K, s gi R LoRE, PV-
RAG HEHIE 2 168 b R HER 20N 0.6236, 15 B afe A1 Wy i e R B A LG IE A 3 i R B, (E00F U A R TR
B R, R TR A

T4 gy 7R TR IR A AR AR AR EAS B 1 17 P B ME R R S P AU B LU . Sk
LKA, PV-RAG FISCy— 5 KA BUAE P EHERG 3 7 R I B4 T HAB R . X R RAG BARA R
BGOSR TR AE ST, AR W AR 55 AR CEHE I 22 . [N, PV-RAG HPFETCAREN 0, W
ERE SR, B T AL ERE RO, KR EARER R K. MR, BIEE S
7 RAG HITEOL T HER A IR T B, HOUREAE T A B s, 15511 0.6274, UiHIEGRZ S ERIRAG
FIGSRAIE DL, AR 5 A KRS T R B R AN A HAd R, 0 K2 K AE ST 1],
PIJT RIS, BARBERS R L [ ), (B IRAF AR B 2 115 JE U AR )

HE—RIE, ELBIERET, B PV-RAG A VYR RS AR R 45 ) 25 o R 7 K0 B SR, BIAE
RDAERAMRAE BSFFMEOL N, BERA RS, Bl 5 45 h I B RS Sl A
FUSERO Bl - BIRLIBE 1A A SO KT 5 AR I R, 3R 5 K0 5 IR SR PR 1 A Jm) FRAT A 3 D) %
HR, B SRR A AR X B A RE R i EE KA FH 24 0 I 25 e, 4y RAGE U™ LR 7, 8RR
iy AR — S B -

MERIG SRR, EMAFEEIEENTEL T, PV-RAG FrEA KA R 5558 80T Hoh [ Py
KA & BA W BRI S e dE, — 7 T AR S SR F A F O s B B, B
i 2 BN HERR K 585 55— T HEAS ZOE RE SR O 1715 EORUR (3B P D e - I3 7576 o 28 21 (1 S0R A B
FP BT 53 R AT 28 S B0 2E A 8 Ja I EE e, X 1R B IR AT TR, AT DA K
bl S KRR L) BE TG KRR IR E . X —SRIeai Rt — P RAE | RAG £ MW EAE5 A& E
AR, JUHAE TR ZOREHER R A SR A U BR 25 % W37 5% T HA RN A

6. REESRE

AR 1T R0 250 E AU PV-RAG KR F A, 25 oA 20 9 2E i AR S 22 4 FH 248 i i)
ARG, NARIRTH AR NS RGN SRR T AR RTT . KREIREY, PV-RAG £
A S AR EE b, AT EAR ) LLM B, UL 1 S v IR HE A PE AN R A w Y Rl 5 AE S SR R AN
AW GRS T, =TT T BERRCRMNE R E. RGFRNEIDBORAENYE, e iR 2
FEAGIR R, JCHORAEW M2 ER R A4 2Bl m g, SHMOGE SR, RIS R
FAMNRITCAREL . FKTE F BB BARAE 25 & AU )2 SR T — S S B R

ST, PV-RAG 37 AE— € RIRME, FEADERAIR A RAG ZE Bttt ™ E AU SR
25 UL TS MU R R 2 B O B, P SR SR B AN BE S R 2 i B, AR & 51 R 15 4]
B ) R 90N BRI A A BT R 254 2208 L B E A, 0 R 25 (Un R B 1 245) PR s A, ik
W 53 MAE T REAN 7 o I PR BRI AR, R SN 7 Jie 28 St SR U WG MNORE 3 24 dh e B P45 B AN
SERE A s TN TR SR E AL A R A 2 A gy, S A RRORAE BAEAE R . Ak
AR 5 UG R R PR AR RE ) DL AR G 1A AT AR 1 5 5 T thAF AR AL

N T EDRIRGHERE, ACRK) TARR H R T 2 IR A & A0 & N R LI R . e
T RS GUSR R & S HELRE ), S B R AT R, AR DR ORI FH rhots R — B S A 7 B A
)RR, B an ] DR A RR B, SIS RIREEAT 20 HRE ST A SCA IR SRR, 1) 22 A2 K
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Ky A5 - Mg G MR EARIT KR, AWM G SRR L) R E. FEE S ERAL N IR K,
ST+ 2 15 5 M SO IE I AN 55 e B R DR3P A S 5 28 KRR R oK (1 s 20 TE 7 17

E&UH

I%ﬁﬂEAEMﬁH“ﬁﬁ%%@ﬁm%ﬁﬂﬁﬁﬁﬁ%fﬁﬂ*”mﬂ%%:BAmm%;E
TR R G — B A3 T B A 10 98 & o8 36 DA S s 45U s i L AT 72 (550 H 4 5 - 23TQB007);
REFAEQFH AN ZRitRITH “ 5T RAG H 2540 AR G s B A 78 (01 H w5 202410293135Y);
KA TN IR RII0TE T i 24 2490 P R P AG S B S FATE 92 (O 45+ 202410293134Y).
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