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who master Al will play a crucial role in future. The introduction of Al into clinical
pharmacy and hospital settings appears an transformative factor, improve patient safety, and

shape a more active and efficient future for the pharmacy professionals.
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1. INTODUCTION

Artificial Intelligence (Al) is a stream of science related to machine learning, mainly
intelligent computer programs, which provides results in the similar way to human attention
process. The word artificial intelligence was first coined in the year 1956 at Dartmouth

college.™

The potential benefits of Al in heath care sector are very high, but it's implementations to
pharmacy practise are at earlier stages. Al tools are very useful to perform the precise
analysis and will provide the useful interpretations. Pharmacists are the front-line healthcare
professionals available to patients without prior appointment during their working hours. Al
has applications for dispencing in pharmacy outlets, and for reviewing the prescriptions, for
reducing errors. Community pharmacies can benefit from Al through assistance and
automation in monitoring medication adherence, stock management, disease management
guidance, dose reminders, drug-related problem (DRP) detection, and prescription inquiries
round the clock. Dosage adjustments based on real-time data can be free up the pharmacist
time, and the pharmacist will have time to focus on direct patient care and counselling. Al

reduces the risk of errors and give the healthy outcomes.!

2. METHODOLOGY

2. A. Study Design

The study was designed as a descriptive, observational, and literature-supported methodology
to evaluate the applications of Artificial Intelligence (Al) in hospital pharmacy practice. The
methodology integrates practical observation in hospital pharmacy settings with an extensive
review of national and international research journals related to Al, clinical pharmacy, and
pharmaceutical informatics. No experimental intervention was performed, and the study

focused on practice-based and evidence-supported learning.®!
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2. B. Study Setting

The study was conducted in hospital pharmacy departments, including inpatient pharmacy,
outpatient pharmacy, clinical pharmacy services, and medication distribution units. These
settings were selected to understand Al applications across prescription screening, medication

management, and patient-centered pharmaceutical care.®!
2. C. Data Sources: Data were collected from both primary and secondary sources.

2. C. 1. Primary sources: included direct observation of hospital pharmacy workflows and
informal discussions with hospital pharmacists and clinical pharmacy staff regarding the use

of Al-based systems.®

2. D. 2. Secondary sources: included peer-reviewed research articles, systematic reviews,
and journal publications related to Al in hospital pharmacy. Journals focusing on clinical
decision support systems, medication safety, machine learning in healthcare, and hospital

pharmacy practice were reviewed to provide scientific evidence for observed practices.®

2. E. ARTIFICIL INTELLIGENCE IN HOSPITAL PHARMACY

The advanced technologies of Al hold high transformative potential that is set to
revolutionize clinical pharmacy practice by introducing their duties in a seamless and
beautiful manner. Al-driven platforms enable smooth communication between pharmacists
and clinicians by delivering time-time updates on patient medications, drug interactions, and
dosage recommendations derived from patient data. Al ha the capacity to explain more data
of patients and its clinical guidelines enables it to recommend suitable drug therapies,
dosages, and combination medications used. Al also plays a very important role in quality
management. By identifying patterns in medication errors and adverse drug effects, Al can

offer understanding of potential systemic issues, thus improve the quality.

2. E. 1. Prescription Screening and Clinical Decision Support

Al-integrated electronic prescribing systems were observed for their role in identifying drug—
drug interactions, drug—disease interactions, allergies, contraindications, and inappropriate
dosing. Research articles were reviewed to understand how Al algorithms analyze large

datasets to support accurate and timely clinical decisions.
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2. E. 2. Medication Safety and Error Prevention

Al-based tools used in hospital pharmacies for reducing medication errors were studied.
These included barcode-based medication verification systems and automated alerts
generated through Al-supported CDSS. Journal studies describing the impact of Al on

reducing adverse drug events were analyzed to support observational findings.

2. E. 3. Adverse Drug Reaction (ADR) Monitoring

The role of Al and machine learning models in detecting and predicting adverse drug
reactions was studied through literature review. Observations were correlated with research
findings that demonstrate how Al improves pharmacovigilance and patient safety in hospital

settings.

2. E. 4. Automated Dispensing and Inventory Management
Al-supported automated dispensing systems and smart inventory management tools were
observed. Research articles explaining the use of predictive analytics for stock optimization

and reduction of medication wastage were reviewed to understand their effectiveness.

2. E. 5. Clinical Pharmacy and Personalized Medicine

Al applications in personalized medicine, including patient-specific dose adjustments and
therapy optimization, were studied through journal literature. Observations focused on how
Al assists clinical pharmacists in analyzing patient data, laboratory values, and treatment

outcomes.

2. F. ARTIFICIAL INTELLIGENCE IN COMMUNITY PHARMACY

Al useful to revolutionize community pharmacy, by extending its impact beyond
pharmacists’ primary responsibilities. Al can enhance the supply chain management. Al
algorithms can analyses the massive data, including seasonality, past health trends, past sales,
and even external factors like weather patterns or disease outbreaks, to predict the medication
demand. This helps the pharmacies to main the stock inventory. By monitoring the time to
time stocks the Al is help full in managing the stock inventory and it is useful to generate the
purchase order. Al tools can analyses the suppliers based on factors like cost, reliability,
delivery speed and product quality. Al-driven chatbots and virtual assistants can provide the
patients with medication information, refill reminders, and support for medication

compliance, improving the overall patient care.
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2. F. 1. Prescription Processing and Workflow Optimization
Al-enabled pharmacy software used for prescription handling, billing, and record
management was observed. Journal studies describing the role of Al in reducing prescription

errors and improving workflow efficiency were reviewed to support observational findings.

2. F. 2. Inventory Management and Demand Forecasting

Al-based inventory management systems were studied for their role in stock optimization,
expiry management, and reduction of medicine shortages. Research articles explaining the
use of machine learning algorithms for demand prediction were analyzed to understand their

effectiveness in community pharmacy settings.

2. F. 3. Patient Engagement and Medication Adherence

Al-supported digital platforms, mobile applications, and automated reminder systems used
for improving medication adherence were observed. Journal literature describing the impact
of Al on patient engagement and adherence outcomes was reviewed to correlate practice-

based observations.

2. F. 4. Patient Counseling and Drug Information Services

The role of Al tools in supporting patient counselling and providing drug information was
studied. Research articles highlighting the use of chatbots and Al-driven decision aids in
community pharmacy practice were reviewed to understand their contribution to patient

education and safety.

2. F. 5. Pharmacovigilance and Safety Monitoring

The application of Al in identifying medication-related problems and supporting
pharmacovigilance activities in community pharmacies was studied through journal literature.
Observations were supported by studies demonstrating Al-based analysis of prescription and
patient data to detect potential safety concerns.

3. RESULTS AND DISCUSSION

3.1. Results

The application of Artificial Intelligence (Al) in both hospital and community pharmacy
settings demonstrated a measurable improvement in medication safety, workflow efficiency,
and quality of pharmaceutical care. Observations from practice settings, supported by
evidence from published research articles, indicate that Al technologies are increasingly
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integrated into routine pharmacy operations, although the extent and nature of application

differ between hospital and community pharmacies.

3.1.1. Results in Hospital Pharmacy

In hospital pharmacy practice, Al-based clinical decision support systems (CDSS) were
found to play a critical role in prescription screening and medication management. Al-
enabled electronic prescribing systems effectively identified potential drug—drug interactions,
contraindications, duplicate therapies, and dosing errors. Research studies reviewed in
scientific journals consistently report a reduction in medication errors and adverse drug
events following the implementation of Al-supported CDSS in hospital settings. Al
applications in hospital pharmacies also showed significant benefits in adverse drug reaction
(ADR) monitoring and pharmacovigilance. Machine learning models described in the
literature demonstrated improved detection of ADR patterns through analysis of patient data,
laboratory results, and medication histories. Automated dispensing systems supported by Al
reduced human intervention in medication distribution, thereby minimizing dispensing errors

and improving accuracy.

Additionally, Al-assisted tools contributed to personalized medicine by supporting patient-
specific dose optimization and therapy monitoring. Journal findings indicate that Al
integration with electronic health records enables better therapeutic decision-making and

improved clinical outcomes.!®!

3.1.2. Results in Community Pharmacy

In community pharmacy settings, Al applications were primarily focused on pharmacy
management, prescription processing, and patient engagement. Al-enabled pharmacy
management systems improved efficiency in billing, inventory control, and prescription
handling. Predictive analytics tools were effective in demand forecasting and stock
optimization, leading to reduced medicine shortages and minimized expiry-related losses. Al-
supported digital platforms and mobile applications were observed to improve medication
adherence through automated reminders and follow-up systems. Studies published in
community pharmacy and digital health journals report improved adherence rates and patient

satisfaction with the use of Al-driven reminder systems.

Al applications also supported patient counseling and drug information services through

chatbots and decision-support tools. Although the level of clinical complexity was lower
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compared to hospital settings, these tools enhanced accessibility to pharmaceutical care and

basic medication safety information.[”

3.2. DISCUSSION

The findings from this study highlight the growing role of Al in transforming pharmacy
practice across both hospital and community settings. However, the scope and depth of Al
application vary significantly depending on the practice environment.

3.2.1. Al in Hospital Pharmacy: Clinical Impact

In hospital pharmacy, Al primarily functions as a clinical support system. The integration of
Al with electronic health records and laboratory systems allows for real-time analysis of
patient-specific data, supporting safer and more effective drug therapy. Journal evidence
strongly supports the role of Al in reducing medication errors, improving ADR detection, and
enhancing clinical decision-making. The ability of Al to process large volumes of complex
clinical data makes it particularly valuable in hospital environments where polypharmacy and
critically ill patients are common. However, research also highlights challenges such as high
implementation costs, need for specialized training, and concerns related to data privacy and
algorithm transparency.

3.2.2. Al in Community Pharmacy: Operational and Patient-Centered Benefits

In contrast, Al applications in community pharmacy are more focused on operational
efficiency and patient engagement rather than advanced clinical decision-making. Al-based
inventory management and workflow optimization tools improve pharmacy productivity and
reduce workload for pharmacists. Journal studies emphasize that these applications allow
pharmacists to dedicate more time to patient counseling and public health services. Al-driven
adherence tools and digital counseling platforms enhance patient participation in therapy and

improve continuity of care.

4. CONCLUSION

Avrtificial Intelligence (Al) has emerged as a powerful tool with the potential to significantly
transform both hospital and community pharmacy practice. This study highlights how Al
supports pharmacists by improving medication safety, enhancing clinical decision-making,
increasing operational efficiency, and strengthening patient-centered care. Rather than
replacing pharmacists, Al complements professional expertise by reducing routine workload

and enabling greater focus on clinical and patient-focused responsibilities.
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In hospital pharmacy settings, Al-driven technologies such as Clinical Decision Support
Systems, automated dispensing systems, and pharmacovigilance tools contribute to improved
therapeutic outcomes and reduced medication errors. By analyzing large volumes of patient-
specific data, Al enables more accurate prescribing, early detection of adverse drug reactions,
and personalized treatment optimization. Despite these benefits, challenges related to
implementation costs, data privacy, workforce training, and ethical transparency must be

carefully addressed to ensure safe and effective use.

ACKNOWLEDGEMENTS

The authors express their sincere gratitude to all individuals and institutions who contributed
to the successful completion of this work. We acknowledge the support, guidance, and
resources provided by the faculty and management, which were instrumental in carrying out

this study.

CONFLICT OF INTEREST

The authors declare that there are no conflicts of interest associated with this manuscript.

FUNDING
NIL.

REFERENCES

1. Ranchon F, Chanoine S, Lambert-Lacroix S, Bosson JL, Moreau-Gaudry A, Bedouch P.
Development of artificial intelligence powered apps and tools for clinical pharmacy
services: A systematic review. International journal of medical informatics, 2023 Apr 1;
172: 104983.

2. Algahtani SS, Menachery SJ, Alshahrani A, Albalkhi B, Alshayban D, Igbal MZ.
Artificial intelligence in clinical pharmacy—A systematic review of current scenario and
future perspectives. Digital health, 2025 Oct; 11: 20552076251388145.

3. Algahtani SS, Menachery SJ, Alshahrani A, Albalkhi B, Alshayban D, Igbal MZ.
Avrtificial intelligence in clinical pharmacy—A systematic review of current scenario and
future perspectives. Digital health, 2025 Oct; 11: 20552076251388145.

4. Belagodu Sridhar S, Karattuthodi MS, Parakkal SA. Role of artificial intelligence in
clinical and hospital pharmacy. InApplication of Artificial Intelligence in Neurological

Disorders 2024 Jul 1 (pp. 229-259). Singapore: Springer Nature Singapore.

www.wipr.net | Vol 15, Issue 4,2026. |  1SO 9001: 2015 Certified Journal | 1408



Gopu et al. World Journal of Pharmaceutical Research

5. Al Meslamani AZ. Applications of Al in pharmacy practice: a look at hospital and
community settings. Journal of Medical Economics, 2023 Dec 31; 26(1): 1081-4.

6. Jessica H, Britney R, Sarira ED, Parisa A, Joe Z. Applications of artificial intelligence in
current pharmacy practice: A scoping review. Research in Social and Administrative
Pharmacy, 2025 Mar. 1; 21(3): 134-41.

7. Cufar A, Mrhar A, Robnik-Sikonja M. Assessment of surveys for the management of
hospital clinical pharmacy services. Artificial intelligence in medicine, 2015 Jun 1; 64(2):
147-58.

8. Chalasani SH, Syed J, Ramesh M, Patil V, Kumar TP. Atrtificial intelligence in the field
of pharmacy practice: A literature review. Exploratory research in clinical and social
pharmacy, 2023 Dec. 1; 12: 100346.

9. Wong A, Wentz E, Palisano N, Dirani M, Elsamadisi P, Qashou F, Celi L, Badawi O,
Nazer L. Role of artificial intelligence in pharmacy practice: a narrative review. Journal
of the American College of Clinical Pharmacy, 2023 Nov; 6(11): 1237-50.

10. Del Rio-Bermudez C, Medrano IH, Yebes L, Poveda JL. Towards a symbiotic
relationship between big data, artificial intelligence, and hospital pharmacy. Journal of
Pharmaceutical Policy and Practice, 2020 Nov 9; 13(1): 75.

11. Ogbuagu OO, Mbata AO, Balogun OD, Oladapo O, Ojo OO, Muonde M. Atrtificial
intelligence in clinical pharmacy: Enhancing drug safety, adherence, and patient-centered
care. International Journal of Multidisciplinary Research and Growth Evaluation, 2023
Jan; 4(1): 814-22.

12. Gonzalez-Pérez Y, Delgado AM, Sesmero JM. [Translated article] Introducing artificial
intelligence to hospital pharmacy departments. Farmacia Hospitalaria, 2024 Jul 1; 48:
TS35-44.

13. Allam H. Prescribing the future: The role of artificial intelligence in pharmacy.
Information, 2025 Feb. 11; 16(2): 131.

14. Hamishehkar H, Shahidi M. Impact of Artificial Intelligence on the Future of Clinical
Pharmacy and Hospital Settings. Journal of Research in Pharmacy Practice, 2025 Jul 1;
14(3): 87-97.

15. Alanazi AN, Aldhafeeri MM, Alanazi NA, Alshammri MF, Alotaibi RR, Almutairi AH,
Alharthi SS, Almtiry GA, Aljuaid LA, Alrasheedi JA. The use of artificial intelligence in
clinical pharmacy: current applications and future prospects: a review article.

International Journal of Medicine in Developing Countries, 2025 Jan 22; 8(12): 3827.

www.wipr.net | Vol 15, Issue 4,2026. |  1SO 9001: 2015 Certified Journal | 1409



Gopu et al. World Journal of Pharmaceutical Research

16. Abdelmonem R, Lasheen P. A Comprehensive Review of Improvements in Clinical
Pharmacy: Integration of Al, Pharmacovigilance, Telepharmacy, Legalization, and
Multidisciplinary Collaboration for Enhanced Healthcare Delivery. Journal of
Pharmaceutical Sciences and Drug Manufacturing-Misr University for Science and
Technology, 2025 Jan. 1; 2(1): 89-99.

17. Huang X, Estau D, Liu X, Yu Y, Qin J, Li Z. Evaluating the performance of ChatGPT in
clinical pharmacy: a comparative study of ChatGPT and clinical pharmacists. British
journal of clinical pharmacology, 2024 Jan.; 90(1): 232-8.

www.wipr.net | Vol 15, Issue 4,2026. |  1SO 9001: 2015 Certified Journal | 1410



