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Construction of a Smart Pharmacy Platform Enabled by Data and Artificial Intelligence

Technology and Its Clinical Practice Pathways
Ruan Qiongyan,Zhu Mao,Yang Xiaomeng,Liu Jialing ,Shen Xinyue,Chen Lihua,Yang Rui,Zhu Jiang®
(Guangming Hospital of Traditional Chinese Medicine in Pudong New Area,Shanghai 201399, China)
Abstract: Objective To construct a smart pharmacy platform based on data and artificial intelligence (AI) technology, and to
improve the safety and satisfaction of patients’ medication. Methods Following the design concept of "patient - centered, data —
driven”,and based on data and Al technology,a smart pharmacy platform was constructed,including eight functional modules:unified
medication guidance, drug query, intelligent medication reminder, pharmacovigilance, online pharmaceutical consultation, the monthly
pushed number of pharmaceutical popular science articles, traditional Chinese medicine (TCM) decoction tracing, and analysis of
patients’ needs. A total of 612 patients with chronic diseases who received services via the intelligent pharmacy platform for
5 months were retrospectively selected from June 2023 to May 2025 in the outpatient department of the hospital. The score of the
Morisky Medication Adherence Scale — 8 items (MMAS — 8),the proportion of patients with good medication adherence, the total
score of medication knowledge, the score of TCM medication knowledge, the rate of missed TCM medication in elderly patients
(> 65 years old) ,the actual reported cases of adverse drug reactions (ADRs) per month,the key performance indexes of eight
function modules before and after the intervention of the smart pharmacy platform were compared. The Linkert 5 - level scale was
used to evaluate patients’ satisfaction with the platform, including overall satisfaction, service accessibility, professional value
perception, TCM characteristic services, and functional design experience. The comprehensive economic value of the platform was
calculated based on the full — cycle data of platform construction and operation, including cost indicators, benefit indicators,
economic evaluation and calculation indicators, and supporting indicators for sensitivity analysis. Results Compared with those
before the intervention, the score of MMAS - 8, the proportion of patients with good medication adherence, the total score of
medication knowledge, the score of TCM medication knowledge, and the actual reported cases of ADR per month significantly

increased after the intervention (P = 0.000) ,while the rate of missed medication of TCM in elderly patients (> 65 years old)
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significantly decreased (P = 0.000) ; the new functions of unified medication guidance, drug query, and intelligent medication
reminders had high acceptance and attention from patients, highlighted the TCM characteristics, effectively broke the "information
island” , and accurately identified high — risk patients; the total amount of monthly online pharmaceutical consultation and the
response rate within 48 h significantly increased, and 41.00% of the common problems were consulted by intelligent tools; the
monthly pushed number of pharmaceutical popular science articles and the average completion rate of complete reading in
pharmaceutical science popularization increased significantly. In the tracing function of TCM decoction,the new blockchain certificate
traceability data query established trusted traceability, and the complaint rate of TCM decoction decreased. The very satisfaction +
satisfaction rate of patients’ overall satisfaction, service accessibility, professional value perception, TCM characteristic services, and
functional design experience were all more than 92%. The total annual benefit of the platform was CNY 1.286 million,the cost —
benefit ratio was 3.67:1,and the return on investment (ROI) was 267.40%. Sensitivity analysis results showed that in the extreme
case of a annual average total benefit decrease of 20% or a cost increase of 20%,the ROI was still 213.92% and 222.81%,
respectively,and its economic benefit was stable. Conclusion The constructed smart pharmacy platform can effectively solve problems
such as information silos, low medication adherernce, and opaque TCM services, and promote the digital transformation of
pharmaceutical care to a "proactive full process management” model.
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Fig.1 Clinical practice pathway of the smart pharmacy platform
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Tab.1 Comparison of primary and secondary evaluation indexes before and after the intervention (n =612)

IR AT TR FE t/ ME P1A

EX:3EF MMAS - 835 (X +5,%") 5.82+1.21 7.15+0. 87 22.078  0.000
F B ARME BT B[ 4] (%) ] 89(14.54) 287(46.90) 151.897  0.000

REBFG AT B iR EREEY (X +5,5) 68.50 + 14. 35 85.82+9.61 24.809  0.000
b2 R s iR E RIS (X £5,5°) 62.12 +18.42 83.70 + 12.13 24.172  0.000

ZH(265% ) EH R[4 (%)] 193(31.54) 111(18.14) 28.690  0.000

A #4255 R PR R (ADR) 92 FR B3R A K (X +5) 4.30+1.23 9.52+2.18 51.591  0.000

®2 TWEIET AL INRERRE AR LR

Tab.2 Comparison of the use efficiency of the core function modules of the platform before and after the intervention
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x3 FTRRBEHREETIMNER (n =612)

Tab.3 Evaluation results of patients’ satisfaction after the intervention (rn = 612)
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