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ORIGINAL RESEARCH

Ambulatory Medication Reconciliation 
in Dialysis Patients: Benefits and Community 
Practitioners’ Perspectives
Jo-Anne S Wilson, Matthew A Ladda, Jaclyn Tran, Marsha Wood, Penelope Poyah, Steven Soroka,
Glenn Rodrigues, and Karthik Tennankore

ABSTRACT
Background: Ambulatory medication reconciliation can reduce the 
frequency of medication discrepancies and may also reduce adverse drug
events. Patients receiving dialysis are at high risk for medication discrep-
ancies because they typically have multiple comorbid conditions, are 
taking many medications, and are receiving care from many practitioners.
Little is known about the potential benefits of ambulatory medication
reconciliation for these patients.
Objectives: To determine the number, type, and potential level of harm
associated with medication discrepancies identified through ambulatory
medication reconciliation and to ascertain the views of community 
pharmacists and family physicians about this service.
Methods: This retrospective cohort study involved patients initiating 
hemodialysis who received ambulatory medication reconciliation in a 
hospital renal program over the period July 2014 to July 2016. Discrepancies
identified on the medication reconciliation forms for study patients were
extracted and categorized by discrepancy type and potential level of harm.
The level of harm was determined independently by a pharmacist and 
a nurse practitioner using a defined scoring system. In the event of 
disagreement, a nephrologist determined the final score. Surveys were sent
to 52 community pharmacists and 44 family physicians involved in 
the care of study patients to collect their opinions and perspectives on
ambulatory medication reconciliation.
Results: Ambulatory medication reconciliation was conducted 296 times
for a total of 147 hemodialysis patients. The mean number of discrepan-
cies identified per patient was 1.31 (standard deviation 2.00). Overall,
30% of these discrepancies were deemed to have the potential to cause
moderate to severe patient discomfort or clinical deterioration. Survey 
results indicated that community practitioners found ambulatory 
medication reconciliation valuable for providing quality care to dialysis
patients.
Conclusions: This study has provided evidence that ambulatory 
medication reconciliation can increase patient safety and potentially 
prevent adverse events associated with medication discrepancies.
Keywords: medication reconciliation, hemodialysis, adverse drug events,
medication discrepancies, survey, medication safety
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RÉSUMÉ
Contexte : Le bilan comparatif des médicaments en soins ambulatoires
peut réduire les divergences au chapitre des médicaments et les événements
indésirables liés aux médicaments. Les divergences relatives aux 
médicaments représentent un risque élevé pour les patients dialysés, car
ils souffrent normalement de multiples troubles comorbides, ils prennent
souvent de nombreux médicaments et ils sont soignés par bon nombre
de praticiens. Peu d’information existe sur les possibles avantages du bilan
comparatif des médicaments en soins ambulatoires pour ces patients.
Objectifs : Déterminer le nombre et la catégorie des divergences 
concernant les médicaments constatées lors d’un bilan comparatif des
médicaments en soins ambulatoires ainsi que la gravité potentielle 
des préjudices consécutifs. De plus, établir la position des pharmaciens
communautaires et des médecins de famille sur cette modalité du bilan
comparatif des médicaments.
Méthodes : La présente étude de cohorte rétrospective a été menée auprès
de patients amorçant un traitement par hémodialyse pour qui un bilan 
comparatif des médicaments en soins ambulatoires a été réalisé dans le cadre
d’un programme hospitalier des maladies du rein, entre juillet 2014 et 
juillet 2016. Les divergences trouvées dans les formulaires de bilan 
comparatif des médicaments ont été classées par catégorie et selon la gravité
potentielle des préjudices. Le niveau du préjudice a été déterminé de manière
indépendante par un pharmacien et un membre du personnel infirmier
praticien à l’aide d’un système de notation défini. En cas de désaccord, le
score final était établi par un néphrologue. Des sondages ont été envoyés à
52 pharmaciens communautaires et à 44 médecins de famille prodiguant
des soins aux participants afin qu’ils expriment leurs opinions et leurs points
de vue sur le bilan comparatif des médicaments en soins ambulatoires.
Résultats : En tout, 296 bilans comparatifs des médicaments en soins 
ambulatoires ont été effectués auprès de 147 patients hémodialysés. 
Le nombre moyen de divergences constatées par patient était de 1,31
(écart-type de 2,00). Dans l’ensemble, 30 % de ces divergences ont été
considérées comme une source potentielle d’un inconfort allant de modéré
à grave ou de dégradation clinique. Selon les résultats du sondage, les praticiens
communautaires ont jugé le bilan comparatif des médicaments en soins 
ambulatoires utile à la prestation de soins de qualité aux patients dialysés.
Conclusions : D’après les résultats de l’étude, le bilan comparatif des
médicaments en soins ambulatoires augmenterait la sécurité des patients
et pourrait prévenir les événements indésirables liés aux divergences 
relatives aux médicaments.
Mots clés : bilan comparatif des médicaments, hémodialyse, événements
indésirables liés aux médicaments, divergences concernant les médicaments,
sondage, sécurité des médicaments
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INTRODUCTION

Medication reconciliation in patients with chronic kidney
disease has been shown to improve patient safety by 

allowing identification and resolution of medication-related 
problems.1-4 It is a structured, shared process whereby health care
professionals partner with patients and utilize multiple sources of
medication information to obtain a best possible medication 
history (BPMH), to identify and rectify discrepancies, and to
communicate this information to the patient and other relevant
health care professionals.1 The BPMH has been described as a 
systematic and comprehensive review of all medications that a 
patient is taking.5

Patients who are undergoing hemodialysis are at elevated risk
of ongoing medication discrepancies because of their complex
medication regimens. On average, these patients are taking 10 to
12 medications per day and 19 pills per day.6-9 Because they have
many comorbidities, their drug regimens change frequently. It has
been reported that an average of 4.7 prescribers are involved in
the care of each dialysis patient.10,11 These patients also experience
a high rate of care transitions, being admitted to hospital on 
average 1.8 times per year.12 In addition, they receive care from
dialysis centres, family physicians, specialty care practices, long-
term nursing care facilities, community pharmacies, and 
emergency departments. In one study, 65% of medication-related
problems experienced by patients with end-stage renal disease 
during hospital admissions occurred as a result of gaps in the 
transfer of medication information between health care settings
and the patients.13

As a consequence of these factors, medication-related 
problems continue to be abundant among patients undergoing
hemodialysis.14 In a pooled analysis of 7 studies, an average of 
4 medication-related problems per patient were identified.15

Additionally, drug record discrepancies were identified for 60%
of patients when medical records for outpatients undergoing 
dialysis were compared with patient surveys.16 In previous research
involving non–dialysis-dependent patients with chronic kidney
disease, our group has shown that ambulatory medication 
reconciliation is an effective tool for identifying and resolving
medication discrepancies.17 Data for evaluating the potential level
of harm associated with medication discrepancies identified
through ambulatory medication reconciliation in hemodialysis
patients are limited. Additionally, little is known about the views
of members of the community-based health care team about the
value of ambulatory medication reconciliation. This study was
undertaken to determine the frequency, type, and potential level
of harm associated with medication discrepancies identified
through ambulatory medication reconciliation in patients 
undergoing hemodialysis and to ascertain the views of community
pharmacists and family physicians about this service. 

METHODS

This retrospective cohort study involved patients initiating
hemodialysis in a single hospital-based dialysis unit for whom 

ambulatory medication reconciliation was conducted from July
2014 to July 2016. The research protocol was approved by the
Nova Scotia Health Authority’s research ethics board as a non-
interventional study. Individual patient consent was not required. 

The Nova Scotia Health Authority Central Zone Renal 
Program provides dialysis to approximately 300 patients daily.
Within this program, ambulatory medication reconciliation is a
responsibility shared between nurses and pharmacists, who obtain
the BPMH and identify medication discrepancies, and 
prescribers, who reconcile the discrepancies using the reconcilia-
tion form (see Appendix 1, available at www.cjhp-online.ca/
index.php/cjhp/issue/view/124/showToc). Once the process has
been completed, the form is faxed to the patient’s community
pharmacy and family physician, a copy is given to the patient, and
the form is scanned into the hospital’s electronic clinical database.
For every patient who initiates hemodialysis, ambulatory medica-
tion reconciliation is conducted at the time of initiation and every
6 months thereafter, as well as at transitions in care (e.g., discharge
from hospital) as part of routine medical care. 

For this retrospective study, centralized electronic health
record databases were used to identify eligible patients and 
reconciliation forms completed during the study period. One 
investigator (M.A.L.) used charts and the hospital electronic 
databases to retrieve the following clinical and demographic 
characteristics: age; sex; ethnicity; cause of end-stage renal disease;
Charlson comorbidity index scores; name, dose, route, frequency,
and class of each medication; details of any medication 
discrepancy and action taken (medication continued, discontin-
ued, or changed; referral to original prescriber [i.e., family 
physician]; or not documented); and medication sources used for
the BPMH (patient/family, prescription vials/blister packs, 
community pharmacy, family physician, long-term care facility,
hospital electronic records). 

Two investigators (a renal pharmacist [J.T.] and a nurse 
practitioner [M.W.]) independently classified each medication
discrepancy (as identified by nursing and pharmacy staff and
recorded on the ambulatory medication reconciliation form) into
1 of 4 four types: drug omission, discrepant dose, discrepant 
frequency, or incorrect drug. A medication discrepancy was 
defined as any difference among the information sources used to
complete the BPMH. Drug omission was defined as the patient
taking a medication that was not listed on at least one of the
sources, discrepant dose was defined as a difference in dose 
between the sources of information, discrepant frequency was 
defined as a difference in dose frequency between the sources 
of information, and incorrect drug was defined as a medication 
prescribed for the patient but not being taken or a drug that the
patient was taking but should not have been. 

The renal pharmacist and nurse practitioner further 
independently categorized the medication discrepancies by the
potential level of harm or clinical impact as described by the 
Cornish classification system: class 1, unlikely to cause patient 
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discomfort or clinical deterioration; class 2, potential to cause
moderate discomfort or clinical deterioration; and class 3, 
potential to result in severe discomfort or clinical deterioration.18

An example of a class 1 discrepancy would be a patient not taking
a phosphate binder such as calcium carbonate, despite the 
medication being listed on the patient’s community pharmacy
medication profile. An example of a class 2 discrepancy would be
a patient taking cinacalcet twice daily despite the medication 
frequency being listed as once daily. An example of a class 3 
discrepancy would be a patient taking a high daily dose of
gabapentin, despite prescription of a substantially lower dose, as
documented in the patient’s medication records. In the event of
disagreement between the 2 investigators in rating the level of
harm, the medication discrepancy was referred to a nephrologist
(P.P.), who made an independent and final determination of the
level of harm.

Fifty-two community pharmacists and 44 family physicians
who had received at least one ambulatory medication reconcilia-
tion form for a dialysis patient were randomly selected to 
participate in a short survey to ascertain their views on the clinical
value of this process. A letter was sent to these community 
practitioners in advance of the survey to explain the rationale for
the survey and why they had been selected. Anonymous and
coded surveys were either mailed or faxed to the participants, who
were given 1 month to respond and return the survey by mail or
fax. The survey contained 10 questions, most of which were
closed-ended questions with an ordinal 5-point response scale
(where 5 = strongly agree, 4 = agree, 3 = no strong opinion, 
2 = disagree, and 1 = strongly disagree).  

The primary outcomes were the number and types of 
medication discrepancies, the number of medication discrepancies
resulting in patient discomfort or clinical deterioration according
to the Cornish classification system,18 and the views of community
pharmacists and family physicians about the clinical value of 
ambulatory medication reconciliation. The secondary outcomes
were the classes of medications involved in the discrepancies; the
documented action taken when discrepancies were identified
(change, continue, discontinue, or refer to original prescriber);
and evaluation of the quality of the BPMH using metrics 
from the Canadian Patient Safety Institute (CPSI) medication 
reconciliation national audit tool (at least 2 sources of information
documented, with patient, family member, or caregiver being
identified as 1 of the 2 sources of information; and name, dose,
route, and frequency documented for every medication).19

Descriptive statistics used to report characteristics of ambu-
latory medication reconciliation were mean and standard 
deviation (SD) for continuous data and percentages for ordinal
and categorical data. Inter-rater agreement was assessed using both
percent agreement and the Cohen kappa statistic. Ordinal data
obtained from the closed-ended survey questions were reported
as means (and SDs). The !2 test was used to compare the results
of the practitioners’ survey responses, and commentaries provided

in response to open-ended questions were analyzed for common
themes. 

RESULTS

During the study period (July 2014 to July 2016), ambula-
tory medication reconciliation was conducted a total of 296 times
in 147 dialysis patients. Of these, 87 patients (59.2%) received
ambulatory medication reconciliation more than once. The mean
patient age was 60 (SD 15) years, and 59.2% of the patients were
men (Table 1). The mean number of medications per patient was
12.7 (SD 4.4).

A total of 193 medication discrepancies were recorded on
the reconciliation forms for 70 patients (47.6% of the total 
number of patients). The mean number of medication 
discrepancies per patient was 1.31 (SD 2.00), and the mean 
number of discrepancies per ambulatory medication reconcilia-
tion was 0.65 (SD 1.16). The types of discrepancies most 
commonly identified were incorrect drug and discrepant dose
(Table 2). A total of 135 medication discrepancies (69.9%) were
classified as unlikely to cause patient discomfort or clinical 
deterioration (class 1), whereas 50 discrepancies (25.9%) were
judged likely to cause moderate harm (class 2). Eight discrepancies
(4.1%) were classified as having the potential to cause serious
harm (class 3) (Table 2); these medication discrepancies were 
associated with insulin (n = 4), antiepileptic medications (n = 2),
an antihypertensive (n = 1) and an anticoagulant (n = 1). There
was 96.4% agreement between the 2 investigators in classifying
the type of medication discrepancy, and 72.0% agreement in 
classifying the associated level of harm. The Cohen kappa inter-
rater reliability score was 0.942 (95% confidence interval [CI]
0.895–0.989) for categorization of discrepancy type and 0.315
(95% CI 0.197–0.433) for scoring of level of harm.

Table 1. Patient Demographic Characteristics

Characteristic                                             No. (%) of Participants*
                                                                                (n = 147)
Age (years) (mean ± SD)                                           60 ± 15
Sex, male                                                                  87  (59.2)
Ethnicity

White                                                                  130 (88.4)
Black                                                                       9    (6.1)
Other                                                                       8    (5.4)

Cause of ESRD
Diabetes mellitus                                                   61  (41.5)
Glomerulonephritis                                                13    (8.8)
Hypertension                                                         11    (7.5)
Other                                                                    62  (42.2)

Duration of ESRD (years) (mean ± SD )                     1.7 ± 2.0
Charlson comorbidity index                                   7.34 ± 0.48
score (mean ± SD)                                                            
No. of medications per patient (mean ± SD)            12.7 ± 4.4
SD = standard deviation, ESRD = end-stage renal disease.
*Except where indicated otherwise.
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The following classes of medications were associated with
medication discrepancies: related to chronic kidney disease 
(70 [36.3%]), cardiovascular (35 [18.1%]), antihyperglycemics
(23 [11.9%]), gastrointestinal (16 [8.3%]), central nervous system
(14 [7.3%]), respiratory (8 [4.1%]), and miscellaneous 
(27 [14.0%]). When a medication discrepancy was identified, the
medication was either discontinued, changed, or referred to the
family physician (i.e., the original prescriber) in 72 (37.3%) 
of cases; in another 39 cases (20.2%) , the medication was 
continued, and for the remaining 82 (42.5%) of discrepancies,
no action was documented.  

Regarding the CPSI quality metrics of the BPMH, 81.4%
(241/296) of completed ambulatory medication reconciliations
had at least 2 sources of medication information for the BPMH
(Table 4). Nearly 70% had the patient, a family member, or a
caregiver listed as one of the sources of information. Other sources
of medication information used for the BPMH included medica-
tion lists generated by a community pharmacy (n = 213), 
prescription vials (n = 156), the hospital’s electronic health record
(n = 13), and medication administration records from long-term
care facilities (n = 5). The name, dose, route, and frequency were
documented for 81.1% of the individual medications included
in the BPMHs (n = 3061/3774). Calcium carbonate and other
over-the-counter medications accounted for 34.4% (245/713) of 
medications missing one or more of these elements.

Forty-two community practitioners (29 community 
pharmacists and 13 family physicians) participated in the survey,
for an overall response rate of 44%. There was no difference in
responses between community pharmacists and family physicians.
Most community practitioners (37 [88%]) reported that they
were either very satisfied or satisfied with ambulatory medication
reconciliation overall, and 36 (86%) indicated that this process
improved the quality of care they provided to their dialysis patients
(Figure 1). The respondents agreed or strongly agreed that they
valued the documented details of the medication discrepancies
(36 [86%]), the rationale for medication changes or discontinu-
ation (40 [95%]), and the accuracy of the BPMH (34 [81%]) on

the reconciliation form. Common themes identified in the 
free-text responses regarding the benefits of ambulatory 
medication reconciliation were enhanced patient safety, saving 
of time required to care for dialysis patients as a result of having
an accurate up-to-date medication list, and improved continuity
of care through being informed of any recent changes in patients’
medication regimens. Community practitioners identified 
legibility of handwriting as an area for potential improvement;
they also reported that some sections of the form were incomplete
for some patients (e.g., allergy section or section for documenting
action taken when a medication discrepancy was identified).

DISCUSSION

Maintaining an accurate medication list for patients under-
going hemodialysis is challenging, given the high pill burden, 

Table 2. Types of Medication Discrepancy and Levels of Harm

                                                                      Level of Harm†; No. (%) of Discrepancies‡
Discrepancy Type*               All Classes                   Class 1                      Class 2                      Class 3
Drug omission                        12       (6.2)                  9      (4.7)                  3      (1.6)                  0         (0)
Discrepant frequency             36     (18.7)                25    (13.0)                  9      (4.7)                  2      (1.0)
Discrepant dose                      65     (33.7)                44    (22.8)                17      (8.8)                  4      (2.1)
Incorrect drug                        80     (41.5)                57    (29.5)                21    (10.9)                  2      (1.0)
Total                                     193  (100.0)             135    (69.9)                50    (25.9)                  8      (4.1)
*Drug omission = a drug that the patient was taking, but that was not listed in another source; discrepant 
frequency = a difference in dose frequency between the 2 sources of information; discrepant dose = a 
difference in dose between the 2 sources of information; incorrect drug = a medication prescribed for the 
patient but not being taken, or an incorrect drug being taken.
†Level of harm, according to the Cornish classification system: class 1 = unlikely to cause patient discomfort 
or clinical deterioration, class 2 = potential to cause moderate discomfort or clinical deterioration, 
class 3 = potential to result in severe discomfort or clinical deterioration.
‡All percentages in the table are based on a denominator of 193 (the total number of discrepancies).

Table 3. Documented Action Taken for Medication 
Discrepancies

Action Taken                                           No. (%) of Discrepancies
                                                                              (n = 193)
Change medication                                             16      (8.3)
Discontinue medication                                       20    (10.4)
Refer to original prescriber                                  36    (18.7)
(family physician)
Continue medication                                           39    (20.2)
No action documented                                        82    (42.5)

Table 4. Metrics of the CPSI Medication Reconciliation
National Audit Tool

Metric                                                                        No. (%) 
Patient, family member, or caregiver as                 204/296 (68.9)
one of the sources of information
At least 2 sources of information                           241/296 (81.4)
used to obtain BPMH
Every medication has a name, dose,                    3061/3774 (81.1)
route, and frequency
BPMH = best possible medication history, 
CPSI = Canadian Patient Safety Institute.
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the frequency of medication changes, the presence of multiple 
comorbidities necessitating involvement of several prescribers, and
the frequent care transitions that these patients experience. Several
studies have shown that dialysis-dependent patients are at an 
especially elevated risk of medication-related problems, medication
discrepancies, and drug-record discrepancies.3,4,6,7,15,16,20-23

In the current 2-year study, the mean number of medication
discrepancies identified through ambulatory medication 
reconciliation was 1.31 per hemodialysis patient and 0.65 per 
reconciliation process. A previous study reported drug record 
discrepancies of 1.7 (SD 1.3) per patient when information 
gathered from the patient was compared with information in an
electronic medical record.16 Two other Canadian studies, each
conducted over a 4-month period, revealed 3.4 and 3.8 medica-
tion discrepancies per hemodialysis patient, respectively, when the
BPMH was obtained by a pharmacy technician, pharmacy 
student, or nurse.4,22 It is possible that the average number of 
medication discrepancies was somewhat lower in our study 
because, for patients with multiple ambulatory medication 
reconciliations, discrepancies identified during the patient’s first
reconciliation were resolved, lowering the number of discrepancies
on subsequent reconciliations conducted during the 2-year study
period. In addition, ambulatory medication reconciliation was
new to our renal program, and there was a learning curve for the
first several months of the study period.

The most common types of discrepancies identified in this
study were incorrect drug (medication prescribed for the patient
but not being taken, or the patient was taking the wrong drug)
and discrepant dose (difference in dose between sources of 
information used for the BPMH). These results are consistent
with previous studies, which reported that the most common
types of discrepancies were associated with patients no longer 
taking the prescribed medication or dose discrepancies.4,15,16,22

Although we did not measure adherence, several reports have
shown that hemodialysis patients are frequently non-adherent
with their prescribed regimen.23,24 This is not surprising, given the
number of medications prescribed for these patients. Medications
related to chronic kidney disease accounted for the most common
drug class associated with medication discrepancies (36.3%). 
Because many of these medications require frequent laboratory
monitoring and subsequent dose adjustments (e.g., erythropoietin,
iron, vitamin D analogue, phosphate binders, antihypertensives),
it is imperative that patients are informed about and understand
the changes to their medication regimens. This finding informed
our program that both renal health care providers and patients 
require additional education to reduce discrepancies for 
medications related to chronic kidney disease.

Overall, 30% of the medication discrepancies identified in
this study were deemed to have the potential to cause moderate
(25.9%) or severe (4.1%) patient discomfort or clinical 

Figure 1. Responses in a survey of family physicians and community pharmacists concerning ambulatory medication reconciliation
(AmbMR). The response to each item is displayed as mean ± standard deviation, where 5 = strongly agree, 4 = agree, 3 = no
strong opinion, 2 = disagree, and 1 = strongly disagree.
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deterioration. Discrepancies associated with prediction of 
moderate or severe harm were diverse in nature, ranging from 
patients taking more or less medication than the prescribed
amount to not taking a prescribed medication at all. In this study,
the level of harm was independently classified by 2 investigators
(a pharmacist and a nurse practitioner), and in the event of 
disagreement a third investigator (a nephrologist) made the final
determination. In 2 other studies, the personnel rating the level
of harm were not blinded, and ratings were conducted either by
a consensus group or by a single investigator.4,22 These studies 
reported 1% and 6% of medication discrepancies, respectively, as
clinically significant potential adverse drug events. One of the
studies22 employed the same classification system for rating 
potential level of harm as we did, whereas the other study inves-
tigators categorized the potential for medication discrepancies to
cause patient harm as “unlikely”, “possible”, or “probable”.4 In a
previous study by our team in non–dialysis-dependent patients
with stage 5 chronic kidney disease, 36% of medication discrep-
ancies identified through ambulatory medication reconciliation
were rated as having the potential to cause either moderate or 
severe patient harm.17 Providing ambulatory medication 
reconciliation is critically important to reducing the risk of harm
associated with medication discrepancies, such as adverse drug
events and admission to hospital.3

The majority of survey respondents reported that ambulatory
medication reconciliation improved the quality of care that 
practitioners provided to their dialysis patients. As part of our
process, a copy of each patient’s reconciliation form is sent to the
patient and to the relevant community pharmacy and family
physician. More than 80% of community practitioners found 
that the BPMH obtained during ambulatory medication 
reconciliation was accurate, reported that it reduced the time
needed to care for their dialysis patients, and found the details of
the documented medication discrepancies valuable. Additional
training for the health care professionals responsible for complet-
ing the reconciliation form, improvement of handwriting 
legibility, and implementation of an electronic system allowing
for the transfer of medication information to community 
pharmacists and family physicians during transitions of care were
identified as possible ways to improve the process and reduce 
medication discrepancies in this patient population. The common
themes noted in responses to our survey regarding the benefits
and challenges of ambulatory medication reconciliation were 
similar to those reported in previous studies of community 
pharmacist and family physician perspectives on medication 
reconciliation.25,26

This study had several limitations. First, only 42 (44%) of
the invited community practitioners participated in the survey,
which represents a small cross-section of clinicians. Second, this
study was conducted at a hospital-based hemodialysis site, as 
opposed to a non–hospital-based site; as such, the patients may

have had more complex medication regimens than would be seen
in non-hospital settings. Third the evaluation of discrepancy type
and potential for harm were performed retrospectively, which
meant that investigators had to base their determinations 
solely on the details documented on the ambulatory medication 
reconciliation form. Fourth, when medication discrepancies were
identified, an action plan was documented only 57.5% of 
the time. The absence of an action plan for nearly half of the 
medication discrepancies may have been due to the novelty of 
the reconciliation process at our site during the study period. 
Additionally, in-hospital prescribers must send letters to 
community family physicians when additional follow-up of 
medication-related problems is required (rather than being able
to initiate follow-up themselves). These data inform the need for
a more streamlined approach to documentation and further 
education for health care professionals to ensure a documented
follow-up action plan for every medication discrepancy. Finally,
because this was a retrospective study, there is uncertainty 
about any effects of the resolution of documented medication 
discrepancies on patient outcomes. 

This study also had several strengths. Previous studies 
reported on medication-related problems and drug record 
discrepancies, whereas we reported on the identification and 
resolution of medication discrepancies. Although this approach
made direct comparisons with the prior literature difficult, reporting
on medication discrepancies may be perceived as a strength, 
because issues identified on ambulatory medication reconciliation
could be resolved proactively, rather than reporting on adverse
drug events that have already occurred. The quality metrics 
employed in this study were modelled after existing inpatient
medication reconciliation metrics developed by the CPSI.19 The
ambulatory medication reconciliations completed in this study
were deemed to be of high quality, as more than 80% of the
BPMHs were obtained from 2 sources of medication information
and name, dose, route, and frequency were documented for more
than 80% of the medications listed. The evaluation of ambulatory
medication reconciliation using standardized quality metrics is
necessary to ensure that the forms are being completed properly.
Lastly, a single researcher collected all of the data for this study,
which ensured data consistency, and the 3 investigators scoring
level of harm associated with medication discrepancies were
blinded to one another’s score, which minimized bias. 

CONCLUSION

Regularly performing ambulatory medication reconciliation
and including community practitioners in the model of care can
improve the quality of health care delivered to patients receiving
hemodialysis. This study demonstrated that ambulatory 
medication reconciliation is an effective tool to identify and 
resolve medication discrepancies and can potentially mitigate
moderate to severe patient discomfort or clinical deterioration in
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dialysis patients. Whether it improves outcomes with respect 
to morbidity and mortality or reduces the cost of care for this 
population requires further study. 
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