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Abstract

Background: Medication reconciliation is the process of comparing a patient’s medication
orders in the hospital with the patient’s history of medications used prior to admission. The main
purpose of this study was to investigate the effect of drug reconciliation by clinical pharmacists
on preventing or reducing medication errors in patients with heart failure during admission.
Methods: This prospective study was conducted at Farshchian Heart Hospital, Hamadan
University of Medical Sciences, over 6 months. Demographic characteristics and treatment
details of patients in the admission phase and data related to pharmaceutical activities were
collected and analyzed by clinical pharmacists.

Results: Drug combination was performed in 290 patients. At least one medication discrepancy
was observed in 169 patients. The most common types of reconciliation errors were “omission”
(n=163, 48.9%) and “dose” (n=71, 21.3%), respectively. About 30% of the identified
unintentional inconsistencies had the ability to cause moderate to severe harm to the patient.
Organized clinical physician-pharmacist recommendations were reported to be nearly 85%,
and about 80% of patients were satisfied with the services provided by pharmacists during their
hospitalization.

Conclusion: Our findings demonstrated that pharmacist involvement in hospital care transitions
had a positive effect on reducing medication errors in heart failure. Patients with relatively
complex medication regimens benefited from continuity of care, including receiving services
from a clinical pharmacist during the transition of care.
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Please cite this article as follows: Mehrpooya M, Khodaie S, Khazaei S, Ahmadimoghaddam D, Evaluating the Impact of Medication
Reconciliation Performed by Pharmacists on Medication Errors in Hospitalized Patients With Decompensated Heart Failure: A Prospective

Study. Avicenna J Pharm Res. 2023;4(1):1-7. doi:10.34172/ajpr.1097

Introduction

Medication therapy, despite its lower cost and lower risk
than other treatment methods (e.g., surgery), if used
incorrectly, can cause adverse effects in patients and
even increase mortality from treatment (1). Medication
error is defined as any violation and error in the patient
medication process that causes harm to the patient, and
several factors cause unwanted medication accidents. It is
noteworthy that a high percentage of medication errors
are preventable. Therefore, different methods are used
to prevent these errors (2). A body of evidence indicates
that when the patient’s care and treatment conditions

change due to insufficient communication between the
previous treatment team and the new treatment team
about the medications that the patient has used so far,
there is a possibility of medication inconsistencies. This
issue, by causing a medication error, can cause mild to
severe clinical damage to the patient (3). In fact, when the
patient’s care conditions change, which probably leads to
a change in his/her medicines, medication reconciliation
aims to determine the fate of the medicines that the patient
has been using so far. It also investigates, according to
the doctor’s opinion, whether these medications remain
unchanged or should be discontinued, or whether other
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parameters (e.g., dose, dosage intervals, medication forms,
or ways of administration) need a change (4). Medication
inconsistencies can be intentional or unintentional. In
fact, based on the doctor’s opinion and the patient’s new
conditions, it is necessary to change the patient’s previous
medications in the list of new medications. On the other
hand, medication inconsistencies can be unintentional. It
implies that the patient’s previous medications have been
inadvertently changed in the patient’s new medication
list. In fact, the purpose of medication reconciliation is to
identify these unintentional medication inconsistencies
that cause medication errors and can put the patient
at risk of potential harm caused by medication errors
(5). Although different people in the treatment staff,
including doctors and nurses, can perform medication
reconciliation, studies show that pharmacists can provide
this type of service with higher quality and more suitable
for patients (6).

A group of patients who are at risk of medication
errors are patients with cardiovascular diseases, especially
patients diagnosed with heart failure (7). Heart failure is a
common disease and a serious threat to health, especially
in the elderly, which, while causing economic damage to
society, causes a significant decrease in the quality of life
and premature death of these patients. It occurs when heart
dysfunction causes the heart to be unable to pump enough
blood to meet the body’s metabolic needs (8). Medication
treatment is one of the main therapeutic interventions in
these patients. Considering that many medications are
used for these patients, these patients are at high risk of
medication errors (9). Studies have shown that pharmacist
interventions, such as patient education, medication
reconciliation, and medication counseling in patients
with acute and chronic heart failure, increase the patient’s
adherence to medication treatment, improve clinical
outcomes resulting from treatment, reduce medication
errors and the need for repeated hospitalizations, and
finally decrease costs for the patient and the health system
of society (10).

In Iran, few studies have been performed in the field
of medication reconciliation. The results of these studies
indicate that the input of pharmacists in the process of
medication reconciliation can be helpful in preventing
medication errors and optimally advancing the goals of
medication therapy (11,12).

According to our investigations, no study has so far been
conducted in Iran to investigate the results of medication
reconciliation by a pharmacist in hospitalized patients
diagnosed with uncompensated heart failure. Therefore,
this prospective study seeks to examine the effect of
medication reconciliation on preventing medication
errors in hospitalized patients with uncompensated heart
failure.

Materials and Methods
Study Design
This prospective cross-sectional trial study was conducted

in a specialized heart hospital in Iran. Participation in this
study was suggested by a clinical resident pharmacist to
adult patients (over 18 years old) with a history of HF .
All participants provided written informed consent
before entering the study, and medication reconciliation
was routinely performed in the hospitalization phase for
patients by the retroactive method.

Participants

Adult patients who were admitted to the general and
intensive care units of Farchian Heart Hospital in Hamadan
from December 2022 to June 2023 and were taking at
least 3 medications were included in this study. Both the
patient’s medical history and a written informed consent-
form were obtained from the patients or their companions
before participating in the study. Patients were excluded
from the study if it was impossible to collect the necessary
demographic, clinical, and medication information from
them or their companions or if the information related to
the study objectives could not be recorded for them.

Data Collection

A form was provided for each patient. It was designed
based on the medication reconciliation form of the
Ministry of Health and Medical Education of Iran for the
pharmaceutical consolidation of hospitalized patients,
which was modified by the research team based on study
objectives. The first part of this questionnaire included
characteristics and basic demographic information, such
as age, gender, marital status, place of residence (village
or city), level of education, income level, insurance
status, and employment status, as well as required clinical
information, including the number and type of concurrent
diseases. In addition, in this part of the checklist, there
was a section where the student researcher recorded the
patient’s medical history in summary form. The second
part of this form included the part where the number and
type of medications currently consumed by the patient
(before the doctor’s visit) were entered and recorded,
which encompassed the name of the medication, the form
of the medication, the dose of the medication, and the
intervals of its use. After medication reconciliation, the
required information was entered into the checklist based
on the objectives of the study.

To classify diseases, the World Health Organization
classification system was used, which is available at http://
www.int.who.icd/browse10/2016/en#/i/. The ATC 2018
classification system of the World Health Organization,
which is available at http://www.whocc.noatc-ddd-index/,
was utilized to classify drugs.

Pharmaceutical Intervention

During the admission of patients, it was attempted to enter
the study under the supervision ofa pharmaceutical student
in a proportional ratio in terms of age and gender. For this
purpose, the research student appeared at the patient’s
bedside and performed the medication reconciliation
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steps. In the history stage, the student researcher took
relevant demographic and clinical information from
the patient or the patient’s companion and entered this
information in the relevant checklist designed for this
purpose for each patient. In cases where the information
obtained from the patients or their companions regarding
the patient’s medical and clinical records was insufficient,
the necessary information was obtained from the medical
record or the attending physician. To describe the medical
history of the patients, which was the main part of the
medication reconciliation process, the research student
interviewed the patients or their companions. Further,
she attempted to prepare the most accurate history of the
patient’s medications from other information sources of
the patient, such as the patient’s previous prescription, if
the patient was insured, the patient’s insurance book, and
if the patient had her own medications. This medication
record included all the medications that the patient
was taking, including medications prescribed by the
doctor, non-prescription medications that the patient
prepared and used, herbal medications, and nutritional
supplements. The medications prescribed to the patients
at the time of admission to the hospital were also extracted
from the patients’ medication cards. Then, the medications
consumed by the patient before hospitalization and the
medications prescribed in the hospital were compared,
and the inconsistencies in the medications used by the
patient were identified and entered in the standard
medication reconciliation form designed by the Ministry
of Health and Medical Education. In the process of
medication reconciliation, the research student compared
the patient’s new drugs with her previous medications.
Based on this comparison, the patient’s medications were
placed in seven groups, including medicines that remain
unchanged in the patient’s new medicine list, medicines
that have been discontinued in the patient’s new medicine
list, and medicines whose dosage has been changed in
the patient’s new medicine list. The other groups were
medicines whose usage intervals have been changed
in the patient’s new medicine list, medicines whose
pharmaceutical form has been changed in the patient’s
new medicine list, medicines that have been changed in
the patient’s new medicine list, and medicines added to
the patient’s new medicine list.

Moreover, from a clinical point of view, unintentional
medication inconsistencies have the ability to potentially
harm the patient and endanger the patient’s safety since
they are medication errors. After the completion of
the study, two other clinical pharmacists who were not
part of the research team retrospectively classified these
unintentional medication discrepancies into four groups
(without harm, mild, moderate, and severe) according to
the patient’s medical and clinical records. This division
was based on similar previous studies, including the
study performed by Cornish et al (13). In this way, the
inconsistencies were examined by two clinical pharmacists,
and each of these unintentional inconsistencies was placed

Medication reconciliation in heart failure patients

in the following four categories based on the possibility of

damage:

*  Class 1: Medication inconsistencies that are unlikely
to cause problems for the patient or worsen his/her
clinical conditions.

*  Class 2: Medication inconsistencies that can cause
problems or worsen the patient’s clinical conditions
to a mild extent.

*  Class 3: Medication inconsistencies that can cause
problems or worsen the patient’s clinical conditions
to a moderate extent.

*  Class 4: Medication inconsistencies that can cause
problems or worsen the patient’s clinical conditions
to an extreme extent.

Study Outcomes

The primary outcome of determining the effect of
medication reconciliation by the pharmacist on preventing
medication errors in hospitalized patients with heart
failure was uncompensated.

The secondary outcomes were comparing the drug
history taken by the doctor with the drug history
taken by the pharmacist, determining the frequency of
unintentional medication discrepancies in hospitalized
patients with uncompensated heart failure, and estimating
the frequency of patients with at least one unintentional
medication discrepancy. Determining the frequency of
unintentional medication inconsistency in the patients
under study and measuring the frequency of drug
incompatibility based on the category of drugs used were
the other secondary outcomes. In addition, two other
outcomes included investigating the relationship between
the frequency of drug inconsistencies and the demographic
and clinical factors of patients (e.g., age, gender, marital
status, education level, place of residence, income level,
duration of illness, number of co-morbidities, and
number of medications) and determining the frequency of
potential harm due to unintentional drug inconsistencies
identified. Other secondary outcomes were measuring the
frequency of accepting or not accepting the pharmacist’s
intervention to resolve inconsistencies during medication
reconciliation by the doctor, determining the time
required for medication reconciliation by the pharmacist,
and estimating the cost of manpower for medication
reconciliation by the pharmacist.

Statistical Analysis

According to the study of Mehrpouya et al, the prevalence
of unintentional medication inconsistency in the patients
under study was 0.57, and considering the confidence
interval of 95% and the accuracy of estimation equal to
0.057, the sample size was determined as 290 people using
the following formula:

2
z o xp(l-p)

d2
SPSS statistical software (version 20) was utilized
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to analyze the data. The information obtained from
the patients’ checklist and related forms was coded
and entered into SPSS software. To analyze the data,
descriptive statistics (means and standard deviations,
as well as frequencies and percentages) were employed
for quantitative and qualitative data, respectively. An
independent t-test and the Chi-square test were used
to compare quantitative and qualitative variables,
respectively. In this study, a P-value of less than 0.05 was
considered statistically significant.

Results

Population Description

Among the 386 examined patients, 96 were excluded from
the study at the beginning, 70 patients were excluded due
to the lack of inclusion criteria (including not being over 18
years old and not taking at least 3 medicines daily), 10 cases
of communication with patients failed, and 16 patients
were not satisfied to participate in the study. Finally,
medication reconciliation was performed at the time of
admission for 290 patients who met the inclusion criteria
and were satisfied to participate in the study. A total of
290 patients (out of 386 examined patients) who received
medication reconciliation services during hospitalization
were included in this study. The flowchart of the study is
depicted in Figure 1. The characteristics of the patients
are presented in Table 1. The proportion of men was
53.6% (n=154), and the gender ratio was 1.13 (Table 1).
The average age was 67 years, with a minimum age of
32 years and a maximum age of 95 years. The common
underlying diseases in the patients included hypertension,
lipid disorders, and diabetes, and on average, each patient
suffered from an average of 3.43 +1.2 concurrent diseases.
The median left ventricular ejection fraction was 32%, and
most patients were in class 3 severities of left ventricular
dysfunction.

General Results of Medication Reconciliation

A total of 904 cases of medication discrepancies were
identified based on the results. The average time required
by the pharmacist for medication reconciliation for each
patient was 34 minutes (Table 2). After examining patients

Assessed for eligibility:
(N =386)

Excluded: (n = 96)
Not meeting the inclusion criteria: (n = 70)

Communication failed with patients: (n = 10)
Declined to participate the study: (n = 16)

Patients receiving clinical

pharmacist’s consultation

services during admission:
(n =290)

Figure 1. Diagram of Patients’ Participation in the Study

based on their clinical conditions at the time of admission,
571 (63.10%) and 333 (36.80%) cases were classified by
the clinical pharmacist as intentional and unintentional
medication discrepancies, respectively. Based on these
results, 169 out of 290 patients (58.15%) had at least one
medication discrepancy at the time of admission, with
an average incidence of 1.26 unintentional medication
discrepancies per patient (Figure 2).

The most common type of reconciliation error was
“omission of a drug” (48.9%), followed by “change of
medication dose” (21.3%). Figure 3 illustrates the types of
identified reconciliation errors.

Moreover, unintentional medication inconsistencies
were investigated in terms of the severity of causing
potential harm to the patient by the student pharmacist.
Out of a total of 337 unintentional medication
inconsistencies detected at the time of admission, 234
(69.43%), 77 (22.8%), and 24 (7.12%) cases could cause
mild, moderate, and severe clinical harm to the patient,
respectively (Figure 4).

On the other hand, a high percentage of unintentional
medication discrepancies were related to non-
cardiovascular agents (250 out of 337 cases of unintended
drug discrepancies identified). Considering that non-
cardiovascular agents were not in the specialty of doctors

Table 1. Demographic Characteristics and Concurrent Diseases of Patients
Participating in the Study

Characteristics No. (%)

Age groups

Less than 50 years 33(11.2)
Between 50 and 65 years 99 (33.6)
More than 65 years 158 (53.6)

Median age (years) = SD (range) 66.68+13.36 (32-95)

Sex

Female 136 (46.9)
Male 154 (53.1)
Concomitant diseases

Hypertension, n (%) 247 (85.1)
Lipid disorders, n (%) 199 (68.6)
Diabetes, n (%) 162 (55.8)
Respiratory diseases, n (%) 74 (25.5)
Gastrointestinal diseases, n (%) 63 (21.7)
Neurological diseases, n (%) 41 (14.1)
Mental disorder, n (%) 22 (7.5)
Rheumatology diseases, n (%) 19 (6.5)
Median diseases + SD (range) 3.43+0.7 (1-5)
LVEF (Median diseases + SD) 31.57+5.02
Severity of heart failure

Class 1, n (%) 3(0.68)
Class 2, n (%) 69 (24)
Class 3, n (%) 190 (67.5)
Class 4, n (%) 29 (9.6)

Note. SD: Standard deviation; LVEF: Left ventricular ejection fraction.
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Table 2. Time Analysis of Medication Reconciliation at the Time of Admission

Characteristics Frequency
The time between the patient’s visit and medication 1345
reconciliation (hours) B
Median + SD (range) (7-23)

The time required to perform medication reconciliation

at the time of admission (minutes: hours) (@Ol

Median + SD (range) (00:20+01:10)

Note. SD: Standard deviation.

600 - 63.10%

500 -

400 - 36.80%

300

200 - %18.69

m

0 T T .
Intetional Unintetional At least one
unintetional

Figure 2. The Frequency of Intentional and Unintentional Medication
Discrepancies Identified at the Time of Admission

treating the patients, many of these medications were
not included in the list of agents taken by the patient in
the medication history taken from the patient, and no
specific advice was given to the patient by the relevant
doctor to continue or stop it (Table 2). Table 3 provides
the frequency of unintentional medication discrepancies
based on drug category.

Discussion

Studies have shown that interventions by clinical
pharmacists can improve drug-related problems and
influence positive clinical outcomes in inpatient and
outpatient care settings (14). It has been found that the
recognition of medication inconsistencies, which are
dependent on various factors (e.g., older age and the
number of medications before admission), is needed to
solve drug-related problems (5,15-17). A comprehensive
reconciliation process is necessary to more clearly review
the results of pharmacist interventions (18). To evaluate
outcomes based on drug-related measures, such as
medication omissions and inappropriate prescribing, a
prospective clinical study was conducted to investigate the
effectiveness of pharmacist interventions for patients with
heart failure during admission.

The service was useful for detecting unintentional
discrepancies, and more than 85% of clinical pharmacist
recommendations were accepted by physicians. About
19% of hospitalized patients had at least one medication
discrepancy during admission. The rate of medication
errors was reduced in this study. This result is consistent
with previous findings, showing that an intervention
involving pharmacist medication reconciliation reduced
the rate of medication errors and adverse events during
admission and helped improve medication safety (18,19).

In a study in Croatia, it was found that 35% of

Medication reconciliation in heart failure patients

%3.9 . 3.39%
%4.5

M Omission

W Dose

M Frequency
M Duplication
m Use

M Substitution

M Formulation

Figure 3. The Frequency of Types of Unintentional Medication Discrepancies

7.12%

u Mild

B Moderate

= Sever

Figure 4. The Frequency of the Type of Unintentional Medication
Inconsistencies Identified in Terms of the Severity of Potential Harm to the
Patient

hospitalized patients had at least one unintentional
discrepancy in internal services (20). Further, Cornish
et al observed at least one unintentional discrepancy
among their patients during inpatient admissions (21).
In the present study, the increased rate of having at least
one unintentional discrepancy was likely due to the study
population, including patients with uncompensated heart
failure. Consistent with the findings of this study, previous
studies reported a high number of medications as a
factor associated with unintentional discrepancy during
admission (20,21).

According to Enver et al, the most common reason for
unintentional discrepancy was medication omission (22),
which is in line with our results. Antihypertensive drugs,
antiplatelet agents, and beta-blockers were among the
drugs in which unintentional discrepancies were found.
On the other hand, short-term discontinuation of these
drugs may lead to severe potential harm. For example,
in a Canadian study, more than half of prescription-
drug discrepancies (56.8%) were classified as potentially
causing moderate/severe discomfort (23). In our study,
29.92% of unintentional discrepancies had the potential
to cause moderate to severe harm, which cannot be
ignored, demonstrating the importance of medication
reconciliation in improving the health quality of people
in the hospital.

Study Limitations
This study had some limitations. It was conducted in
a single center, which limited the generalizability of the
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Table 3. The Frequency of Unintentional Medication Discrepancies in Terms
of Drug Category

Characteristics No. (%)
Cardiovascular agents Total N=89
Antiplatelet agents 31 (34)
Antilipidemic agents 16 (17)
Beta blockers 8(8.9)
Calcium channel blockers 6 (6.7)
Anticoagulants agents 10 (2.11)
Angiotensin enzyme inhibitors 6(6.7)
Angiotensin receptor antagonists 7(7.8)
Diuretics 2(2.2)
Antiarrhythmic agents 3(3.3)
Non-cardiovascular agents Total N=250
Gastrointestinal agents 104 (41.6)
Psychiatric medications 84 (33.6)
Musculoskeletal agents 37 (14.8)
Respiratory agents 18 (2.7)
Hematological agents 7(2.8)

findings. The cost and effect of medication reconciliation
at the discharge stage were not investigated in this study.
Actual harms, including medication errors related to these
discrepancies, could not be assessed with the protocol of
this study. The implementation of this service (by phone)
can reduce the number of unintentional discrepancies in
hospitalized patients with heart failure and the high risk
of medication errors. Further studies should evaluate the
number of medication reconciliation services provided
in the first 24 hours to hospitalized patients with heart
failure.

Conclusion

Our findings revealed that medication reconciliation can
identify and resolve inconsistencies. In addition, drug
review appears to ensure that medication therapy better
meets patient needs and can be used to help hospitals and
health systems prioritize interventions to improve drug
safety during care transitions. Future research should
determine the clinical relevance of these interventions.
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