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PHARMACIST-LED MEDICATION RECONCILIATION INTERVENTIONS IN HOSPITAL SETTINGS: A SYSTEMATIC REVIEW





ABSTRACT:
Medication errors during critical transition points in patient care—such as hospital admissions, intra-hospital transfers, and discharges—remain a significant challenge to ensuring patient safety and optimal therapeutic outcomes. Pharmacist-led medication reconciliation programs have emerged as a pivotal strategy to mitigate these errors by systematically reviewing and verifying patients’ medication histories, identifying discrepancies, and facilitating accurate communication among healthcare providers. This systematic review integrates findings from eight peer-reviewed studies that evaluated the impact of pharmacist-led medication reconciliation interventions across diverse hospital environments, including tertiary care, teaching hospitals, and specialized units. The evidence consistently demonstrates that these interventions lead to a substantial reduction in medication discrepancies, enhanced patient safety, improved adherence to prescribed therapy, and strengthened interdisciplinary collaboration. Moreover, the review highlights various implementation strategies, methodological approaches, and outcome measures that contribute to the effectiveness of these programs. The findings underscore the importance of incorporating pharmacist-led medication reconciliation into standard hospital practice and provide actionable recommendations for broader adoption to optimize patient care and minimize medication-related risks.
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INTRODUCTION
Medication reconciliation is a systematic process in which healthcare professionals collaborate with patients, their families, and other members of the care team to ensure accurate and complete transfer of medication information during transitions of care. This process involves a comprehensive review of a patient’s preadmission medications and a comparison with current in-hospital prescriptions to verify any additions, modifications, or discontinuations. The primary goal of medication reconciliation is to confirm appropriate medication use, identify and resolve unintended discrepancies, and thereby reduce the risk of medication errors during critical points of care.
Medication reconciliation should be conducted at every transition of care, particularly when new medications are initiated or existing orders are adjusted. An accurate and detailed medication list—encompassing drug names, dosages, frequencies, and routes of administration—is prepared upon hospital admission to help detect preventable errors such as therapy duplication, dosing inaccuracies, omissions of clinically indicated medications, inappropriate commissions, and potential drug–drug interactions. Discrepancies identified during this process may be classified as intentional (e.g., documentation errors) or unintentional, with transitions of care presenting a high-risk period for such errors, potentially leading to adverse drug events, increased healthcare costs, and compromised patient outcomes.
Pharmacists, given their specialized knowledge in pharmacotherapy, are particularly well-suited to lead medication reconciliation initiatives. Their active involvement in obtaining patient medication histories, reviewing prescriptions, and participating in hospital rounds has consistently been associated with reduced medication discrepancies and improved patient safety compared with histories obtained by other healthcare providers. As integral members of the healthcare team, pharmacists play a critical role in ensuring the safe and effective use of medications, identifying potential errors, and resolving discrepancies in a timely manner.
This review synthesizes evidence from eight studies evaluating the impact of pharmacist-led medication reconciliation in hospital settings. 
ROLE OF PHARMACIST IN MEDICATION RECONCILIATION:
1. Collecting Accurate Medication History
· Interviewing patients and caregivers to obtain a complete list of current medications (prescription, OTC, herbal, supplements).
· Reviewing previous records, prescription databases, and community pharmacy records to cross-check accuracy.
2. Identifying and Resolving Discrepancies
· Comparing the patient’s pre-admission medication list with inpatient orders.
· Detecting omissions, duplications, wrong doses, drug interactions, and contraindications.
· Clarifying unclear prescriptions with physicians or nurses.
3. Documentation and Communication
· Recording verified medication lists in patient charts or electronic health records.
· Communicating any changes to the healthcare team and providing clear discharge instructions.
4. Patient and Caregiver Education
· Explaining any changes in therapy and reasons for discontinuation or initiation of medications.
· Teaching correct administration techniques, storage, and adherence strategies.
5. Supporting Transitions of Care
· Ensuring continuity of therapy during transfers between wards, hospitals, or post-discharge.
· Liaising with community pharmacies or primary care providers to avoid gaps in therapy.
6. Quality Improvement and Leadership
· Developing and updating medication reconciliation policies and workflows.
· Training and supervising pharmacy students, residents, and technicians in reconciliation activities.
· Participating in audits and research to improve MR processes.
OBJECTIVES OF THE STUDY:
· To evaluate the impact of pharmacist-led medication reconciliation on the identification and resolution of medication discrepancies, as well as on related clinical and process outcomes across various hospital settings.
· To analyze the key risk factors contributing to medication discrepancies.
· To delineate the roles and responsibilities of pharmacists, pharmacy students, and pharmacy technicians in the reconciliation process.
· To identify factors that facilitate or hinder implementation, including the role of technology in supporting medication reconciliation.
· To formulate evidence-based recommendations for best practices in pharmacist-led medication reconciliation.
METHODS:
This systematic review employed a structured methodology to identify and critically evaluate studies examining pharmacist-led medication reconciliation (MR) in hospital environments. The review adhered to PRISMA guidelines to ensure methodological transparency and rigor. Comprehensive literature searches were performed across databases including PubMed, Google Scholar, ScienceDirect, and Elsevier, using keywords such as “medication reconciliation,” “pharmacist intervention,” “hospital transitions,” “patient safety,” and “clinical pharmacy.” 
The selection process involved initial identification of relevant articles, removal of duplicates, screening of titles and abstracts, and full-text assessment against predefined inclusion criteria. Studies were considered eligible if they described pharmacist- or pharmacy team-led MR programs in hospital settings and reported outcomes such as the number and type of medication discrepancies, patient satisfaction, or hospital readmission rates. Data extraction focused on study characteristics including design, setting, participant population, pharmacist involvement, and reported outcomes. 
The final review included eight studies encompassing observational designs, randomized controlled trials, and a meta-analysis, covering diverse hospital areas such as emergency departments, surgical wards, internal medicine units, and discharge settings. Extracted data were analyzed qualitatively and presented using tables and charts to facilitate clear synthesis and comparison of findings.
Inclusion Criteria:
Studies were considered for inclusion if they were published in English and focused on hospital-based medication reconciliation interventions conducted by pharmacists or pharmacy teams. Eligible studies were required to report outcomes related to medication discrepancies, the clinical significance of these discrepancies, patient or caregiver satisfaction, and hospital readmission rates.
Exclusion Criteria:
Studies were excluded if they were conducted outside hospital settings, involved medication reconciliation interventions led solely by physicians or nurses without pharmacist participation, or were publications such as reviews, case reports, or editorials.
RESULT:
1. Medication Discrepancies Identified: Pharmacist-led interventions consistently revealed a significant prevalence of medication discrepancies across various hospital settings. In one study, Karaoui et al. identified 195 discrepancies among 204 patients, demonstrating nearly one discrepancy per patient. Digiantonio et al. reported an even higher burden, detecting 1,762 discrepancies in a cohort of 200 patients. Smith et al. documented 290 discrepancies across 1,045 prescribed medications, highlighting the widespread nature of these errors. Similarly, Poornima et al. found that 74 out of 80 patients in the emergency department had at least one medication discrepancy, with a clear association observed between the number of medications prescribed (polypharmacy) and the likelihood of discrepancies. These findings underscore the critical role of pharmacists in detecting and resolving medication-related errors, particularly in patients with complex medication regimens.
2. Clinical Significance of Discrepancies: The proportion of clinically significant medication errors differed across studies but remained substantial in all cases. Karaoui et al. reported that 36% of identified discrepancies had clinical importance, while Digiantonio et al. found that 68% of discrepancies were classified as either significant or serious. Supporting these findings, Mekonnen et al.’s meta-analysis demonstrated that pharmacist-led medication reconciliation reduced clinically relevant discrepancies by approximately 66% compared with standard care, highlighting the effectiveness of pharmacist involvement in minimizing potentially harmful medication errors.
3. Setting-Specific Insights
· Emergency department: Early pharmacist or student-pharmacist involvement improved completeness of medication histories and patient satisfaction, with signals of reduced revisit/readmission.
· Surgical wards: Pharmacist participation identified unintentional omissions and dose errors relevant to perioperative safety.
· Renal/Haemodialysis: Formal MR programs detected discrepancies with potential to avert ADEs in high-risk populations.
· Internal medicine and general wards: Systematic pharmacist MR at admission and discharge consistently reduced discrepancies and supported safer transitions.

4. Impact of Pharmacy Team Involvement: Several studies highlighted the contributions of pharmacy students and technicians in medication reconciliation. Okere et al. demonstrated that involvement of student pharmacists in the emergency department not only reduced medication discrepancies but also improved patient satisfaction and lowered hospital readmission rates. Similarly, Elamin et al. and Abu Hammour et al. reported that multidisciplinary pharmacy teams, including students and technicians, enhanced clinical outcomes in surgical and internal medicine settings, underscoring the value of collaborative pharmacy-led interventions in improving patient care.
5. Overall Effectiveness: Collectively, evidence from all eight studies underscores the significant impact of pharmacist-led medication reconciliation in minimizing medication errors, enhancing patient safety, and facilitating effective communication during transitions of care. These interventions have proven to be adaptable across diverse hospital settings and are consistently supported by robust evidence demonstrating their clinical and operational benefits.
DISCUSSION:
The collective findings from the studies included in this systematic review highlight the pivotal role of pharmacist-led medication reconciliation (MR) in enhancing patient safety within hospital settings. Pharmacists, by virtue of their expertise in pharmacotherapy, are uniquely positioned to identify, resolve, and prevent medication discrepancies across all stages of patient care transitions. Through meticulous collection of comprehensive medication histories, careful evaluation of prescriptions, and close collaboration with multidisciplinary healthcare teams, pharmacist-led MR programs effectively reduce the risk of adverse drug events. The evidence demonstrates that these benefits are consistent across multiple hospital departments, including internal medicine, surgical units, and emergency care, underscoring the versatility and broad applicability of these interventions. The involvement of pharmacy students and technicians, under appropriate supervision, further strengthens MR initiatives. These team members assist in gathering medication histories and conducting preliminary checks, allowing pharmacists to dedicate more attention to complex clinical decisions, patient counseling, and therapeutic optimization. Such a layered, collaborative approach not only improves operational efficiency but also fosters skill development and experiential learning among the pharmacy workforce. 
Despite these positive outcomes, several challenges constrain the full potential of MR programs. Variability in implementation across institutions can lead to inconsistent practices, while time limitations, staffing shortages, and restricted access to integrated electronic health records present additional obstacles. To overcome these barriers, successful MR programs require standardized protocols, adequate resourcing, and strong interprofessional collaboration. The strategic use of technology—including electronic health records, automated alerts, and shared medication databases—can enhance accuracy and workflow efficiency. Continuous training and professional development for pharmacists, technicians, and students are essential to sustain high-quality reconciliation practices. 
Future research should focus on evaluating the cost-effectiveness of MR programs, exploring innovative models for implementation, and expanding reconciliation practices to resource-limited settings. By addressing these areas, healthcare systems can maximize patient safety, optimize therapeutic outcomes, and improve overall efficiency in medication management during hospital transitions.
CONCLUSION:
Pharmacist-led medication reconciliation is a critical strategy for enhancing medication safety during hospital transitions. Evidence from the eight reviewed studies demonstrates that pharmacists effectively reduce medication discrepancies, correct clinically significant errors, improve patient satisfaction, and lower readmission rates across diverse hospital settings. The inclusion of pharmacy students and technicians under supervision further extends service coverage and supports workload management without compromising accuracy. Key barriers, such as process variability, staffing limitations, time constraints, and incomplete electronic health record integration, highlight the need for standardized protocols, institutional support, training, and interdisciplinary collaboration to optimize program effectiveness.
[bookmark: _GoBack]
COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests OR personal relationships that could have appeared to influence the work reported in this paper.


REFERENCES:
1. Karaoui LR, Chamoun NR, Fakhir J, Adra S, Hallit S, Salameh P. Impact of pharmacy-led medication reconciliation on medication discrepancies in hospitalized patients: a prospective study. J Eval Clin Pract. 2019; 25(6): 1160-7.
2. Elamin HE, Ali O, Mekky FH, Hussein MM. Effectiveness of pharmacist-led medication reconciliation during hospital admission: a randomized controlled trial. Int J Clin Pharm. 2021; 43(3): 681-9.
3.  Abu Hammour K, El-Dahiyat F, Manaseer Q, et al. Role of clinical pharmacists in surgical wards for identification and resolution of medication discrepancies. Saudi Pharm J. 2022; 30(5): 552-60.
4. Okere AN, Renier CM, Salinitri FD, Shaya FT. Student pharmacist involvement in emergency department medication reconciliation: impact on patient care. Curr Pharm Teach Learn. 2013; 5(5): 421-7.
5. Digiantonio N, Lund J, Bastow S. Impact of pharmacy students on medication reconciliation in a community hospital setting. Am J Health Syst Pharm. 2018; 75(6): 376-82.
6. Smith L, Lee AJ, Bell JS, McDowell R. Pharmacist-led medication review in hospitalized patients: analysis of discrepancies and outcomes. J Pharm Pract Res. 2015; 45(4): 392-8.
7. Poornima S, Arul Kumaran KS, Rajeshwari S, et al. Medication discrepancies identified by pharmacists in emergency departments: correlation with polypharmacy. Indian J Pharm Pract. 2015; 8(2): 83-9.
8. Mekonnen AB, McLachlan AJ, Brien JA. Pharmacy-led medication reconciliation programmes at hospital transitions: a systematic review and meta-analysis. Clin Pharmacol Ther. 2016; 99(2): 162-74.
9. Evolucion de la implantacion de practicasseguras de utilization de medicamentous en los hospitals espanoles. Madrid: Ministerio de sanidad serviciossociales e lgualdad. 2012; 20(1): 98-107. 
10. Tam VC, Knowles SR, Cornish PL, Fine N, Mar- chesano R, Etchells E. Frequency, type and clinical importance of medication history errors at admis- sion to hospital: A systematic review. CMAJ. 2005; 173(5): 510- 5.
 11. Gleason KM, Groszek JM, Sullivan C, Rooney D, Barnard C, Noskin GA. Reconciliation of discrepancies in medication histories and admission orders of newly hospitalized patients. Am J Health syst pharm. 2004; 61(61): 1689-95.
 12. Cornish PL, Knowles SR, Tam V, Etchells EE, Marchesano R, shadowitz S, et al. Unintended medication discrepancies at the time of hospital admission. Arch Intern Med Feb 2005; 165(4): 424–9.
 13. Kanjanarat P, Winterstein AG, Hatton RC, Segal R, Johns TE, et al. Nature of preventable adverse drug events in hospitals: A literature review. Am J Health Syst Pharm Sep. 2003; 60(17): 1750–9. 
14. Peth HA. Medication errors in the emergency department: a systems approach to minimizing risk. Emerg Med Clin North Am. 2003; 21(1): 141-58.
 15. JCAHO. Improving America’s hospital. The joint commission’s annual report on quality and safety; 2007[accessed 17/12/2009]. Available from http://www.joint commissionreport.org/. 
16. Million Lives Campaign. Getting started kit: prevent adverse drug events (medication reconciliation): how-to guide Cambridge (MA) Institute for Healthcare Improvement; 2008. [cited 2005 Oct 14]. 
17. Rozich JD, Resar RK, Macken PD, Lindsay ME, Justeson JM. Standardization as a mechanism to improve safety in health care: Impact of sliding scale insulin protocol and reconciliation of medications initiatives. J Comm J Qual Saf Jan. 2004; 30(1): 5–14.
 18. Beers MH, Munekata M, Storrie M. The accuracy of medication histories in the hospital medical records of elderly persons. J Am Geriatr Soc. 1990; 38(11): 1183-7.
 19. Rozich JD, Howard RJ, Justeson JM et al. Standardization as a mechanism to improve safety in health care. Jt Comm J Qual Saf, 2004;30:5–14. 
20. Pippins JR, Gandhi TK, Hamann C et al. Classifying and predicting errors of inpa tient medication reconciliation. J Gen Intern Med, 2008;23:1414–1422.
21. Chan WW, Mahalingam G, Richardson RM, Fernandes OA, Battistella M. A formal medication reconciliation programme in a haemodialysis unit can identify medication discrepancies and potentially prevent adverse drug events. J Ren Care 2015;41:104‑9. 
22. Becker D. Implementation of a bag medication reconciliation initiative to decrease posthospitalization medication discrepancies. J Nurs Care Qual 2015;30:220‑5.
23. Giannini O, Rizza N, Pironi M, Parlato S, Waldispühl Suter B, Borella P, et al. Prevalence, clinical relevance and predictive factors of medication discrepancies revealed by medication reconciliation at hospital admission: Prospective study in a Swiss internal medicine ward. BMJ Open 2019;9:e026259. 
24. Mazhar F, Akram S, Al‑Osaimi YA, Haider N. Medication reconciliation errors in a tertiary care hospital in Saudi Arabia: Admission discrepancies and risk factors. Pharm Pract (Granada) 2017;15:864. 
25. Prey JE, Polubriaginof F, Grossman LV, Masterson Creber R, Tsapepas D, Perotte R, et al. Engaging hospital patients in the medication reconciliation process using tablet computers. J Am Med Inform Assoc 2018;25:1460‑9.




