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ABSTRACT  

  

Medication errors are more likely to occur during patient’s transition of care. There was very little 

information about impact of medication reconciliation activities done for patients with chronic kidney 

disease (CKD) Stage IV-V during admission stage in Malaysian Primary Hospitals. The objective of 

this study is to evaluate the impact of clinical pharmacist’s medication reconciliation activities during 

hospital admission of patients with CKD stage IV-V. This cross-sectional study was carried out in 

two multidisciplinary wards (male & female ward) in Hospital Raub, Pahang over 12 months with 

ethical approval. A clinical pharmacist was assigned to enroll potential study subjects in both wards. 

Patients over 18 years old who had previous history of CKD Stage IV-V were included in the study 

after obtaining informed consent. Medication reconciliation was carried out by the clinical 

pharmacist within 24 working hours during the admission of study subjects. All detected medication 

discrepancies were further classified as “intended” or “unintended” after discussion with the 

prescribing medical officer. The Severity Level of each unintended medication discrepancy was rated 

by a visiting medical specialist. Twelve patients with CKD stage V were recruited to the study. A 

total of 49 medication discrepancies were identified and most (89.8%) were found to be unintended. 

The most common unintended medication discrepancy identified was omission error.  Most of the 

unintended medication discrepancies (59.1%) was rated as “No potential harm”, while 40.9% were 

rated as “Potential for monitoring and/or Intervention to preclude harm”. None of the unintended 

medication discrepancy was rated as “Potential harm”. In conclusion, medication discrepancies were 

common during admission of patients with late-stage chronic kidney disease in a primary hospital. 

Medication reconciliation performed by clinical pharmacist during admission has a potential role in 

preventing potential harms that may arise from unintentional medication discrepancies. 

 

INTRODUCTION  
  

Chronic Kidney Disease (CKD) is indicated as gradual 

deterioration of renal function over time and CKD can cause 

major health complications [1]. It was reported that 10-13% of 

the population in China, Taiwan, and Japan have CKD [2].  

Besides, Asian population has a higher prevalence of CKD as 

compared to American population [3]. 

 

According to a nationwide population-based cross-sectional 

study conducted by Saminathan et al. [4] from September 2017 

to June 2018, the prevalence of respondents with stage I, stage 

II, stage III, stage IV and stage V CKD in Malaysia were 

3.85%, 4.82%, 6.48%, 0.25% and 0.08% respectively in 2018 

[4], as compared to 4.16%, 2.05%, 2.26%, 0.24% and 0.36% 

respectively from a similar study which included only 

respondents from West Malaysia in 2011 [5]. Saminathan et al. 

stated that out of all respondents with CKD, only 5% of them 

were aware of their diagnosis [4]. 

 

Patients with CKD are considered as a complex population. 

According to study conducted by Manley et al., patients with 

end stage renal failure undergoing haemodialysis were 

prescribed an average of 12 medications [6]. Medication errors 

are more likely to occur during patient’s transition of care [7]. 

Besides, incidence of adverse drug reactions increases with 
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increasing number of medications used and worsening of renal 

function [8]. 

 

Medication reconciliation is defined as the process of 

comparing a patient’s medication list ordered by prescriber to 

patient’s previous medications during transition of care [9]. 

Based on data from Buckley et al.,  medication discrepancies 

during hospital admission are common and accounted for up to 

67% of all hospitalised patients [10]. An unintentional 

medication discrepancy occurs when prescribers omitted, 

changed, or added a medication unintentionally [11]. Any 

unintentional medication discrepancy has the potential to 

become a medication error and cause patient harm [11].   

 

A systematic review from Tam et al. showed that inaccurate or 

incomplete medication orders during patient’s admission 

accounted for 27% of total hospital medication errors [12]. 

Obtaining accurate medication histories during patient’s 

admission is crucial to improve medication safety as errors in 

medication history taking may lead to inappropriate drug 

therapy for hospitalised patients [12].  

 

Based on a study conducted by Hassali et al., 90.1% of 

respondents consisting of 86 General Practitioners in the 

Penang State agreed that medication reconciliation can be a 

practical strategy in improving medication safety [13]. 

Medication Reconciliation was announced as 2005 National 

Patient Safety Goal #8 by the Joint Commission [9]. According 

to the safety goal, medication reconciliation should be 

implemented in all patient care settings [9].  

 

There was only one similar study in Malaysia done by Islahudin 

et al. for medication reconciliation during admission of patients 

to healthcare facilities [14].  The study found out that 

medication reconciliation tool identified more medication 

discrepancies than standard medication history taking during 

patient admissions in a tertiary hospital [14]. 

 

The objective of this study was to evaluate the impact of clinical 

pharmacist’s medication reconciliation activities during 

hospital admission of patients with CKD stage IV-V. To date 

there was very little information about impact of medication 

reconciliation activities done for specific populations (eg. Late-

Stage CKD patients) during admission stage in Malaysian 

Primary Hospitals. The primary outcome of this study was the 

number of medication discrepancies detected during the 

admission of patients with CKD stage IV-V over the study 

period. As compared to the similar study conducted by 

Islahudin et al. [14], we also evaluated the “severity level of 

each unintended medication discrepancy if left undetected”, 

which was the secondary outcome of this study. 

 

METHOD  
  

This was a cross-sectional study to determine the number of 

unintended medication discrepancies identified through 

medication reconciliation activities performed by a clinical 

pharmacist during admission of patient with CKD stage IV-V 

in multidisciplinary wards.  

 

This study was carried out in two multidisciplinary wards (male 

& female ward) in Hospital Raub over a period of 12 months 

from 24th May 2018 to 23rd May 2019. Hospital Raub is a 

primary hospital with 89 beds and multidisciplinary wards 

comprise 56 beds. This study protocol was approved by the 

Medical Research and Ethics Committee (MREC), Ministry of 

Health Malaysia [Reference numbers: KKM.NIHSEC.P18-

469(5) for initial ethical approval and KKM/NIHSEC/P18-

469(9) for subsequent annual ethical renewal]. 

  

The mean of total admission of patients to these 

multidisciplinary wards in Hospital Raub from 2015-2017 were 

3569 patients. As there was no study regarding prevalence of 

CKD patients admitted to ward, prevalence data from the study 

conducted by Hooi et al. [5] was used as it was the first study 

showing prevalence of CKD by stages in Malaysia, and newer 

prevalence data was yet to be reported in early 2018, when this 

study was initiated. According to Hooi et al., total percentage 

of noninstitutionalized adult patients with CKD stage IV-V in 

West Malaysia in 2011 was 0.60% [5]. 

 

The sample size of this study was calculated using the “Sample 

Size for Frequency” calculator from openepi.com [15]. After 

entering population size as 100,000 people, anticipated 

frequency (in percentage) is calculated as 0.60%, confidence 

limits as 5%, and design effect as 1. A sample size of 12 study 

subjects was required for 97% confidence level [15]. 

Convenient sampling method was used to recruit study 

subjects. 

 

Patients over 18 years old who had previous history of CKD 

and with estimated Glomerular Filtration Rate (eGFR) of less 

than 30ml/min/1.73m2  upon admission were included in our 

study. On the other hand, patients/caregivers who were 

unresponsive or unwilling to communicate with clinical 

pharmacist were excluded from this study. Besides, patients 

who were diagnosed as having Acute Kidney Injury (AKI) by 

ward Medical Officer (MO) during the time of admission were 

also excluded. Acute Kidney Injury is diagnosed when Serum 

Creatinine (SCr) level increases ≥26.5 μmol/l from baseline 

value or patient’s urine output is < 0.5 ml/kg/h for 6 hours [16]. 

 

The Modification of Diet in Renal Disease (MDRD) formula 

was used in estimating Glomerular Filtration Rate (GFR) for 

renal function assessment and drug dosage adjustment in this 
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study. The eGFR Calculator mobile app (version 2.3) from the 

National Kidney Foundation (NKF) was used to calculate 

estimated GFR for each study subject [17]. 

 

This study focused on medication reconciliation activities 

conducted by a clinical pharmacist in detecting and resolving 

any unintended medication discrepancies within 24 hours post-

admission of Late-Stage CKD patients. Patients that were 

admitted on weekends or public holidays were reviewed within 

24 hours on the subsequent first working day. A clinical 

pharmacist (also as the investigator in this study) was assigned 

to cover both multidisciplinary ward on working days to screen 

each newly admitted patient to determine potential participant 

for this study. The clinical pharmacist informed each eligible 

patient that there would be no harm to participate in this study, 

as no invasive procedure or interventional product was to be 

introduced to him/her. Each participant was informed that he or 

she would not be reimbursed for participation in the study. 

Every eligible patient who agreed to take part in the study was 

required to complete the patient information leaflet/informed 

consent form. 

 

After the patient or caregiver had completed the consent form, 

the clinical pharmacist determined the patient’s actual stage of 

CKD by entering the patient’s age, gender, and serum 

creatinine level in the “MDRD Study Equation” section of the 

eGFR Calculator mobile app [17]. Patients with an estimated 

GFR greater than 30ml/min/1.73m2 were excluded from the 

study. After that, using a data collection form adapted from the 

Medication History Assessment Form (CP1) [18], the clinical 

pharmacist conducted an interview with the patient or caregiver 

to obtain the patient’s demographic information, past medical 

history, history of drug allergy and past medication history. The 

list of medication history generated by the clinical pharmacist 

was used to compare to the list of medications prescribed 

during admission, and all medication discrepancies were 

documented.  

 

The clinical pharmacist then contacted corresponding 

prescribing Medical Officer (MO) regarding the detected 

medication discrepancies and inquired whether each 

discrepancy was intended or unintended. Unintended 

medication discrepancy was determined when the MO 

indicated that the difference between the patients’ previous 

medication list and the medication list prescribed at the time of 

patient admission was unintentional. Then, the clinical 

pharmacist requested ward MO to make corrections on ward 

medication chart if the medication discrepancies were found to 

be unintended or erroneous. The medication reconciliation 

process was considered complete once interventions were done 

for each unintended medication discrepancy.  

 

In order to evaluate severity level of each unintended 

medication discrepancy if left undetected, a visiting medical 

specialist was invited to rate each medication discrepancy 

based on the 3 Severity levels (Table I). The severity levels 

ratings for medication discrepancies were adapted from the 

potential harm ratings from Gleason et al, 2010 [19].  The 

definition of each Severity Level and Categories of Medication 

Errors involved in each level were adapted from the National 

Coordinating Council for Medication Error Reporting and 

Prevention (NCC MERP) Index for Categorizing Medication 

Errors [20].   

 

The data collected was analysed descriptively with ‘Statistical 

Package for the Social Sciences’ (SPSS for Windows) version 

21. For categorical variables, results were presented as 

frequency and its percentage whereas results for numerical 

variables were presented as Mean ± Standard Deviation (SD) 

or Median ± Interquartile Range (IQR). Only descriptive 

statistics were used in this study. 

 

RESULT 
 

Twelve patients with CKD stage IV-V were recruited to the 

study. Details of sociodemographic and baseline characteristics 

of the study population are summarized in Table II. All 

Table I: Severity Level Ratings for Medication Discrepancies 
 

Severity Level of Medication 

Discrepancy [19] 

Definition [20] * Category of Medication Errors [20] 

involved in each Level* 

 

Level 1 No Potential harm Category C:  An error reached the patient but did not result in patient harm 

 

Level 2 Potential for monitoring and/or 

Intervention to preclude harm 

 

Category D:  An error reached the patient, monitoring and/or intervention 

is required to preclude harm. 

 

Level 3 Potential harm Category E:  An error reached the patient and may have caused temporary 

harm to the patient, intervention is required. 

 

Category F:  An error reached the patient and may have caused temporary 

harm to the patient and may necessitate initial or prolonged hospitalization. 

 

*Adapted from the National Coordinating Council for Medication Error Reporting and Prevention (NCC MERP)  (www.nccmerp.org) 

 



 

Chen T.S. Mal J Pharm 7 (1) 2021, 16-21 

 

19 

 

recruited patients were evaluated as having CKD Stage V. 

Among all patients recruited, two patients (16.7%) had no 

medication discrepancies. This study identified a total of 49 

medication discrepancies, and in which 44 (89.8%) 

discrepancies were found to be unintended. Details of different 

types of unintended medication discrepancies are shown in 

Table III. 

 
Table II: Demographic Data of the Study Population  (n = 12) 

 

Characteristics Value 

Gender, number (%)  

  Male 7 (58.3) 

  Female 5 (41.7) 

Median age (years) 65.5 (10.8) 

Stage of CKD, number (%)  

  Stage IV 0 (0.0) 

  Stage V 12 (100.0) 

Mean (SD) number of medications prescribed on 

admission  
7.2 (3.8) 

Mean (SD) number of regular medications before 

admission 
9.0 (2.3) 

§Source of medication history,  

number (%) 
 

Pharmacy Information System (PhIS) record 11 (91.7) 

Patient’s current outpatient prescription 6 (50.0) 

Patient’s own medication  4 (33.3) 
§Cumulative percentage > 100% as some patients had >1 source of medication 

history. 

 

Medications for Bone and Mineral Disease was found to be the 

most common medication class involved in unintended 

medication discrepancies during admission, followed by 

Vitamins/Iron supplements, Antihypertensives and 

Antidiabetic Agents (Table IV). Among all the unintentional 

medication discrepancies, 59.1% were judged as Severity 

Level 1 (no potential harm if left undetected), while 40.9% 

were judged as Severity Level 2 (potential for monitoring 

and/or intervention to preclude harm if left undetected). No 

unintended medication discrepancy was classified as Severity 

Level 3 (potential harm to patient if left undetected).  

 
Table III: Types of Unintended Medication Discrepancies Identified (n = 

44) 

 

Type of Discrepancy Number (%)Δ 

Omitted Drug 34 (77.3) 

Wrong Dose 6 (13.6) 

Wrong Frequency 2 (4.5) 

Wrong Drug 2 (4.5) 

Δ Percentages may not add up to 100% due to rounding. 

 

Table IV: Medication Class Involved in Unintended Medication 

Discrepancies (n = 44) 

 

Medication Class Number (%)Δ 

Medications for Bone and Mineral Disease 11 (25.0) 

Other (Vitamin/ Iron) Supplements 8 (18.2) 

Antihypertensives 7 (15.9) 

Antidiabetic Agents 6 (13.6) 

Medications for Stress Ulcer Prophylaxis/ Gastritis 4 (9.1) 

Cholesterol-Lowering Agents 3 (6.8) 

Diuretics 2 (4.5) 

Antiplatelets 2 (4.5) 

Thyroid Replacement Medications 1 (2.3) 

Δ Percentages may not add up to 100% due to rounding. 
 

 

DISCUSSION  
 

None of the patient recruited in this study was classified under 

CKD Stage IV. This might be due to more patients with CKD 

Stage V were admitted during the study period. A study 

conducted by Go et al. found out that there was a graded 

association between lower levels of estimated GFR and the 

risks of hospitalization [21].   

 

Most of the medication discrepancies were found to be 

unintended. The result in this study showed that the most 

common medication discrepancy identified during admission 

of patient was omission error, follow by wrong dose, and then 

by wrong frequency. This coincides with the similar study 

involving eligible patients admitted to the Orthopedic Service 

[22]. The most common interventions done in this study was 

addition of the omitted medications. This result is consistent 

with the findings of other similar studies which also recruited 

patient from other disciplines [14,23–25]. 

Most of the unintended medication discrepancies (59.1%) was 

judged as Severity Level 1, which indicates that the 

discrepancies were unlikely to cause harm if left undetected. 

This result agrees with the findings from a similar study from 

Cornish et al., where eligible patients admitted to the general 

internal medicine clinical teaching units in a tertiary care 

teaching hospital were recruited [25]. The study found that 

61.4% of the unintended medication discrepancies were 

considered as unlikely to cause harm [25].  

 

Another finding from this study showed that 40.9% of the 

unintended medication discrepancies were deemed to have the 

potential to cause harm & monitoring and intervention may 

have been required to preclude harm (Severity Level 2). This 
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finding is in agreement with the systematic review conducted 

by Tam et al., where limited data suggested that 11-50% of 

medication history errors at admission to hospital were 

clinically important [12]. Besides that, this data also coincides 

with the findings from other studies, where more than 30% of 

the unintended medication discrepancies were deemed to have 

potential to cause moderate harm [23,25]. There is no 

medication discrepancy classified as Severity Level 3 in this 

study. On the contrary, the study from Cornish et al. revealed 

that 5.7% of the identified medication discrepancies were 

judged to have the potential to result in severe discomfort or 

clinical deterioration [25]. 

 

All recommendations proposed were accepted by the MO who 

did the admission with acceptance rate of 100%. Other studies 

involving medication reconciliation on admission also showed 

that most recommendations by pharmacy team regarding the 

unintended discrepancies were accepted [14,22,23]. 

 

In this study, more than 1 source of medication list were 

obtained from several patients as different sources of 

medication can be used to ensure the accuracy of patient’s 

medication history [23]. This is important for those who are 

under follow up at different disciplines/facilities. The main 

source of medication list used in this study is the Pharmacy 

Information System (PhIS) [26].  

 

Since 2016, PhIS had been implemented in most healthcare 

facilities in PAHANG State [26]. The PhIS system shows the 

complete current medication record for patients who are under 

follow up in Hospital Raub, including the regular medications 

from other Ministry of Health (MOH) facilities if patient opted 

the Integrated Drug Dispensing System (SPUB), a Value-

Added Service (VAS) where patients can obtain the next drug 

supply of active prescriptions from any of the MOH health 

facilities listed in the MOH's SPUB Directory through a 

nationwide referral system [26,27].  

 

PhIS system is accessible in emergency department and all 

wards in Hospital Raub. Patient’s latest medication list from 

outpatient/ specialist clinics can be retrieved by clinical 

pharmacist from PhIS during ward round, thus improving the 

accuracy of the medication history taking as some patients 

might leave their regular medications at home while some 

might bring incomplete medication list to ward. 

 

This study showed that PhIS system was underutilized among 

medical officers in Hospital Raub Emergency Department 

throughout the study period as most patients’ complete 

medication lists were obtained from PhIS by the clinical 

pharmacist and yet the most common unintended discrepancy 

was omission of patient’s regular medication. Further 

investigations are required to determine the root cause of PhIS 

underutilization by medical officers during admission of 

patients in Hospital Raub. 

 

Limitations 

 

This study only involved small sample of patients from a 

primary hospital, so the result might not be generalized to other 

areas with bigger population. Besides, all recruited patients in 

this study were classified under CKD Stage V, thus the result 

might not be generalized to population with higher 

hospitalization rate of patients with CKD Stage IV. The 

potential harm of each unintended medication discrepancy was 

judged by only one visiting medical specialist, and there was 

possibility that other medical specialist might have different 

judgement on some of the medication discrepancies. 

 

CONCLUSION 
  
Medication discrepancies were common during admission of 

patients with late-stage chronic kidney disease in a primary 

hospital. Medication reconciliation performed by clinical 

pharmacist during admission has a potential role in preventing 

potential harms that may arise from unintentional medication 

discrepancies. 

 

CONFLICT OF INTEREST 
 

The author declares no conflict of interest. This research did 

not receive any specific grant from funding agencies in the 

public, commercial or not-for-profit sectors. 

 

ACKNOWLEDGEMENT 
 

The author would like to thank the Director General of Health 

Malaysia for his permission to publish this article. 

 

REFERENCE 
 
[1] NKF. The National Kidney Foundation: Kidney Disease [Internet]. 

The National Kidney Foundation. 2019 [cited 2020 Jan 24]. Available 

from: https://www.kidney.org/atoz/content/about-chronic-kidney-

disease 

[2] Stenvinkel P. Chronic kidney disease: A public health priority and 

harbinger of premature cardiovascular disease. Vol. 268, Journal of 

Internal Medicine. 2010. p. 456–67.  

[3] Zhang Q-L, Rothenbacher D. Prevalence of chronic kidney disease in 

population-based studies: systematic review. BMC Public Health. 

2008;8(117).  

[4] Saminathan TA, Hooi LS, Mohd Yusoff MF, Ong LM, Bavanandan 

S, Rodzlan Hasani WS, et al. Prevalence of chronic kidney disease 

and its associated factors in Malaysia; Findings from a nationwide 

population-based cross-sectional study. BMC Nephrol. 

2020;21(1):344.  

[5] Hooi LS, Ong LM, Ahmad G, Bavanandan S, Ahmad NA, Naidu BM, 

et al. A population-based study measuring the prevalence of chronic 



 

Chen T.S. Mal J Pharm 7 (1) 2021, 16-21 

 

21 

 

kidney disease among adults in West Malaysia. Kidney Int. 

2013;84(5):1034–40.  

[6] Manley HJ, Garvin CG, Drayer DK, Reid GM, Bender WL, Neufeld 

TK, et al. Medication prescribing patterns in ambulatory 

haemodialysis patients: Comparisons of USRDS to a large not-for-

profit dialysis provider. Nephrol Dial Transpl. 2004;19(7):1842–8.  

[7] Rogers G, Alper E, Brunelle D, Federico F, Fenn CA, Leape LL, et al. 

Reconciling medications at admission: Safe practice 

recommendations and implementation strategies. Jt Comm J Qual 

Patient Saf. 2006;32(1):37–50.  

[8] Kappel J, Calissi P. Nephrology: 3. Safe drug prescribing for 

patientswith renal insufficiency. C Can Med Assoc J. 

2002;166(4):473–7.  

[9] Sentinel Event Alert 35. Using medication reconciliation to prevent 

errors. Jt Comm J Qual Patient Saf. 2006;32(4):230–2.  

[10] Buckley MS, Harinstein LM, Clark KB, Smithburger PL, Eckhardt 

DJ, Alexander E, et al. Impact of a Clinical Pharmacy Admission 

Medication Reconciliation Program on Medication Errors in “High-

Risk” Patients. Ann Pharmacother. 2013;47(12):1599–610.  

[11] Fernandes O. Medication Reconciliation: Practical tips, strategies and 

tools for pharmacists. Pharmacy Practice. 2009;(october):24–55.  

[12] Tam VC, Knowles SR, Cornish PL, Fine N, Marchesano R, Etchells 

EE. Frequency, type and clinical importance of medication history 

errors at admission to hospital: a systematic review. Can Med Assoc J 

[Internet]. 2005 Aug 30 [cited 2015 Apr 20];173(5):510–5. Available 

from: 

http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1188190

&tool=pmcentrez&rendertype=abstract 

[13] Hassali MAA, Al-Haddad M, Shafie AA, Tangiisuran B, Saleem F, 

Atif M, et al. Perceptions Among General Medical Practitioners 

Toward Implementation of Medication Reconciliation Program for 

Patients Discharged From Hospitals in Penang, Malaysia. J Patient 

Saf. 2012;8(2):76–80.  

[14] Islahudin F, Ahmad N, Abidin ZZ. Impact of medication 

reconciliation during patient admission. Int J Pharm Sci. 

2013;5(3):631–4.  

[15] Dean A, Sullivan K, Soe M. OpenEpi: Open Source Epidemiologic 

Statistics for Public Health [Internet]. 2013 [cited 2018 Feb 21]. 

Available from: http://www.openepi.com/Menu/OE_Menu.htm 

[16] Kellum JA, Lameire N, Aspelin P, Barsoum RS, Burdmann E a, 

Goldstein SL, et al. KDIGO Clinical Practice Guideline for Acute 

Kidney Injury. Kidney Int Suppl [Internet]. 2012;2(1):1–138. 

Available from: 

http://www.kdigo.org/clinical_practice_guidelines/pdf/KDIGO AKI 

Guideline.pdf 

[17] National Kidney Foundation. eGFR Calculators (Version 2.3) [Mobile 

app] [Internet]. App Store; 2015. Available from: 

https://apps.apple.com/my/app/egfr-calculators/id483182385?l=ms 

[18] Pharmaceutical Services Division, Ministry of Health Malaysia. 

Appendix C1: Medication History Assessment Form (CP1). In: Renal 

Pharmacy Service Guideline. Petaling Jaya: Pharmaceutical Services 

Division, Ministry of Health Malaysia; 2011. p. 42–3.  

[19] Gleason KM, McDaniel MR, Feinglass J, Baker DW, Lindquist L, 

Liss D, et al. Results of the medications at transitions and clinical 

handoffs (match) study: An analysis of medication reconciliation 

errors and risk factors at hospital admission. J Gen Intern Med. 

2010;25(5):441–7.  

[20] NCC MERP. Categorizing Medication Errors [Internet]. NCC MERP. 

2001 [cited 2017 Dec 9]. Available from: 

http://www.nccmerp.org/types-medication-errors 

[21] Go AS, Chertow GM, Fan D, Mcculloch CE, Hsu C-Y. Chronic 

Kidney Disease and the Risks of Death, Cardiovascular Events, and 

Hospitalization. N Engl J Med [Internet]. 2004;351(13):1296–305. 

Available from: www.nejm.org 

[22] Moriel MC, Pardo J, Català RM, Segura M. Prospective Study on 

Conciliation of Medication in Orthopaedic Patients. Farm Hosp 

(English Ed. 2008;32(2):65–70.  

[23] Karaoui LR, Chamoun N, Fakhir J, Abi Ghanem W, Droubi S, Diab 

Marzouk AR, et al. Impact of pharmacy-led medication reconciliation 

on admission to internal medicine service: Experience in two tertiary 

care teaching hospitals. BMC Health Serv Res. 2019;19(1):493.  

[24] Patel R, Butler K, Garrett D, Badger N, Cheoun D, Hallman L. The 

impact of a pharmacist’s participation on hospitalists’ rounds. Hosp 

Pharm. 2010;45(2):129–34.  

[25] Cornish PL, Knowles SR, Marchesano R, Tam V, Shadowitz S, 

Juurlink DN, et al. Unintended Medication Discrepancies at the Time 

of Hospital Admission. Arch Intern Med. 2005;165:424–9.  

[26] thesundaily.my. PhIS to provide better pharmacy system for patients 

[Internet]. 2016 [cited 2020 Jan 18]. Available from: 

https://www.thesundaily.my/archive/1713039-JSARCH352297 

[27] Pharmaceutical Services Programme, Ministry of Health Malaysia. 

Sistem Pendispensan Ubat Bersepadu (SPUB) | Program 

Perkhidmatan Farmasi [Internet]. 2018 [cited 2020 Jan 18]. Available 

from: https://www.pharmacy.gov.my/v2/ms/entri/sistem-

pendispensan-ubat-bersepadu-spub.html 


