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Abstract
Background Successful deprescribing practices are required to address issues associated with polypharmacy but are hindered 
by minimal interprofessional collaboration, time constraints, concern for negative outcomes, and absence of a systematic and 
evidence-based approach. Objective Determine the impact of pharmacist-led deprescribing rounds within a clinical teaching 
unit (CTU) the number of home medications discontinued upon hospital discharge. Setting Canadian tertiary care hospital. 
Methods Prospective, dual-arm, interventional study conducted in a single centre, from November 23rd, 2015 to August 
30th, 2016. All patients ≥ 19 years old admitted under the CTU were considered for enrolment if on medication(s) prior to 
admission and patients were excluded if not taking any medications. Study arm allocation alternated daily between the two 
teams. The control arm operated as per standard whereas the intervention arm’s pharmacist used a deprescribing guide and 
medication review to identify medications eligible for discontinuation prior to discussing during daily rounds. Discharge 
documents communicated medication changes to patient and primary healthcare providers. The study was sufficiently pow-
ered. Main outcome measure The difference of number of home medications discontinued at discharge between the inter-
vention and control groups. Results 171 and 187 patients were allocated to the intervention and control arms, respectively. 
No significant differences of baseline characteristics existed between groups. Main outcome measure results showed that 
deprescribing rounds resulted in significantly more medications deprescribed compared to control (65% vs. 38%; p = 0.001). 
The rates of readmission and emergency department visits were reduced in the intervention arm. Conclusions Incorporating 
deprescribing rounds into routine care led to significantly greater discontinuation of medications without increasing rate of 
emergency department visits or hospital admissions.
Trial registration ISRCTN11751440
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Impacts on practice

• The specialized care of interdisciplinary internal medi-
cine teams in acute care settings can reduce the risk of 
polypharmacy by optimizing all patient medications, not 
just those relating to hospital admission.

• A large deprescribing effect can be seen with a pharma-
cist-driven intervention in an acute care setting.

• Patients with medications discontinued by way of depre-
scribing rounds return home with fewer medicines and 
stayed off more medications, which may enable cost 
savings, lower tablet burden, and reduced adverse drug 
events.

• Medical learners participating in deprescribing rounds 
can gain the knowledge and rationale for deprescribing 
principles and the importance of pharmacist involvement 
with the process.

Introduction

With an increasing number of clinical practice guidelines, 
the average number of prescribed medications continues to 
rise [1, 2]. While it is important to consider the benefits and 
risks of all prescribed medications, it becomes increasingly 
important to critically evaluate the benefits and risks in the 
context of patients with multiple comorbidities. In recent 
years, the number of medications a patient takes has been 
identified as the single-most important predictor of harm 
[3–8]. Though the definition of polypharmacy has histori-
cally been defined by the number of medications an individ-
ual takes, there has been a shift to categorize polypharmacy 
as appropriate or inappropriate, given that numbers do not 
comment on the clinical appropriateness of therapies [9]. 
However, to date, studies have generally identified polyphar-
macy as a growing concern due to its increasing association 
with adverse drug events such as impaired cognition, falls, 
hospitalization, and mortality [10]. Though a global issue, 
in Canada alone nearly 70% of patients over the age of 65 
are taking more than five medications regularly, in which 
approximately one in five medications may be inappropri-
ate [5, 6, 11]. In general, attempts to reduce inappropriate 
medication use is challenging due to barriers surrounding 
lack of interprofessional collaboration, time constraints, 
concern for negative outcomes after medication cessation, 
and scarcity of an evidence-based approach to medication 
discontinuation [3, 12–16]. The same barriers apply to the 
inpatient setting with the addition of clinicians’ focus on 
acute medical issues, limited time for follow-up, and lack 
of collaborative communication between different levels of 
care. Often, when a patient is admitted to the hospital, the 

reason for admission and all contributing factors are the pri-
mary focus and issues pertaining to polypharmacy are put 
aside for the patient’s ambulatory care provider(s) to address 
[10]. In an effort to help relieve the burden of polypharmacy 
on patients and colleagues in ambulatory care, this trial pro-
poses a way to incorporate the assessment of all patients’ 
home medications, or medications taken prior to admission 
in patients’ home setting, rather than just those leading to 
hospital admission.

With the rising prevalence of polypharmacy, the role of 
deprescribing has emerged as an intervention within health-
care. Deprescribing is defined as a holistic and encompass-
ing process that re-evaluates the risk-benefit ratio of medi-
cations in the context of individualized patient care goals, 
preferences, and values [3, 6, 17]. A cornerstone of depre-
scribing is the interprofessional collaboration between phar-
macists and physicians. Literature has indicated that this 
partnership leads to significant reductions in the number of 
medications, associated costs, and has neutral or positive 
clinical outcomes in most patients [11, 14, 15, 18, 19].

Though available data illustrates that patient-specific 
approaches to deprescribing are generally safe, effective, 
and feasible, there is still absence of a guideline to assist 
with the implementation of deprescribing into clinicians’ 
practice [10, 20]. Furthermore, the available deprescribing 
literature primarily focuses on elderly patients and utilises an 
approach that may not be as pragmatic in a fast-paced inpa-
tient setting. The methodology of this trial offers an inter-
professional approach to incorporate deprescribing as part 
of routine care for all multimorbid patients on an inpatient 
ward and helps introduce deprescribing basics to existing 
and future prescribers.

Aim of study

This study aimed to determine if the number of home medi-
cations taken prior to hospital admission would be impacted 
by inpatient, pharmacist-led, and patient-specific deprescrib-
ing rounds and result in a reduction of the number of medi-
cations prescribed at hospital discharge.

Ethics approval

The Health Research Ethics Board (HREB) at Island Health 
approved the study. The authors confirm that all ongoing 
and related trials for this intervention are registered with 
ISRCTN (ISRCTN11751440).
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Methods

Study design and population

This was a prospective, single centre, unblinded, dual arm 
interventional study. Enrolled patients were 19 years and 
older admitted to and discharged from the internal medi-
cine clinical teaching unit (CTU) service at a tertiary care 
hospital in Victoria, British Columbia between November 
23rd, 2015 to July 31st, 2016. Patients were excluded if 
they were not taking medications prior to admission (i.e. 
home medications). The medications evaluated were inclu-
sive of all prescription and non-prescription (i.e. over-the-
counter) formulations (e.g. topical preparations, tablets) that 
a patient was taking at home prior to hospital admission. 
Allocation was through cluster randomization by admission 
date; allocation to the intervention or control arm was based 
on which CTU team the patient was admitted under, which 
alternated between the two teams on a daily basis. Study 

investigators had no influence on CTU team patient intake 
(Fig. 1). Patients admitted under the CTU consulting ser-
vice met the CTU admission requirements, which predated 
study conceptualization. Each CTU team is comprised of an 
internist, a senior internal medicine resident, two to three 
junior resident physicians, two to three medical students, and 
a clinical pharmacist. The follow-up period for secondary 
outcomes took place 30 days after discharge from the CTU.

Intervention

Patients allocated to the intervention arm underwent a for-
mal review of all home medications by the clinical pharma-
cist assigned to that CTU team (Supplemental Material). 
Home medications are those that the patients were taking 
at home prior to hospital admission. During the patient’s 
stay, the intervention pharmacist used a non-standardized 
deprescribing guide created for the study and medication 
review to identify medications eligible for discontinua-
tion (Supplemental Material). No additional training was 

Fig. 1  Study design flowchart
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required for the intervention pharmacist to fulfill this role 
on the CTU team. The evidence-based deprescribing guide 
was developed by study investigators for the purpose of this 
study and included common clinical scenarios seen by cli-
nicians on the study site’s CTU. During daily patient care 
rounds, dedicated time was given to the clinical pharmacist 
to discuss the patient-specific proposed medication changes 
with the CTU team. Prior to discontinuation of a medication 
during the patient’s admission, changes were discussed with 
the patient to explain the rationale and ensure agreement. 
Changes to home medications were communicated to both 
the patient and outpatient healthcare provider as per standard 
CTU discharge documents.

Control

Patients allocated to the control arm received the same qual-
ity of care as the intervention arm. However, the control 
team’s clinical pharmacist, who is different from the inter-
vention team’s pharmacist, was not given the study’s depre-
scribing guide nor dedicated time during daily patient care 
rounds to discuss potential candidates for medication dis-
continuation with the CTU control team. As the CTU teams 
operate independently, no specific measures were taken to 
prevent control group contamination.

Participant follow‑up

Patients included in the study who had at least one medica-
tion deprescribed were approached to consent to a 30-day 
post discharge follow-up telephone survey. Using a prede-
termined survey template created by study investigators, two 
authors called participants to determine if they remained off 
the deprescribed medication and to assess the participant’s 
perceived impact of medication discontinuation. Though the 
collected survey results were used to quantify the patient’s 
perceived outcomes, the template allowed for the patient to 
provide any additional comments not included in the survey 
answer selection (Supplemental Material).

All study patients were reviewed in Island Health elec-
tronic records to assess for emergency department visits or 
readmission to hospital within 30 days of discharge. The rea-
son for emergency department visits or hospital readmission 
was not recorded. The participant follow-up period com-
menced December 23rd, 2015 and continued until August 
30th, 2016.

Outcome measures

The primary outcome measure was the number of discon-
tinued home medications at hospital discharge. Home medi-
cations may have been discontinued throughout CTU stay 
however this outcome was summated at discharge. Data was 

collected using information provided in the standard CTU 
discharge documents. Secondary outcomes included read-
mission or emergency department visits within 30 days of 
discharge, the proportion of medications remaining depre-
scribed at 30 days after discharge in addition to patient per-
ception of deprescribed medications, and physician impres-
sions of deprescribing rounds. Physician impressions were 
elucidated through an anonymous, self-administered, web-
based questionnaire (Supplemental Material). The ques-
tionnaire used to understand physician impressions was not 
validated.

Statistical analysis

An a priori calculation was performed to determine the 
required sample size to power the primary objective. A 
sample size of at least 64 patients in each study arm was 
required to detect a 20% difference (α = 0.05). Primary out-
come results were considered significant if the p value was 
< 0.05. All patients enrolled allocated to the treatment and 
control arms were included in the pre-specified analyses 
and analysed in the groups to which they were allocated. 
A Levene’s test assessed the variance in baseline demo-
graphics between the study groups. Assuming equal vari-
ance between groups, a t test was performed to determine 
the statistical significance of the primary outcome. For the 
secondary outcomes, a descriptive analysis was performed 
on categorical and continuous variables to calculate 95% 
confidence intervals. Statistical analyses were performed by 
an Island Health Authority statistician with SPSS software 
using data extracted from REDCap™ (Research Electronic 
Data Capture).

Results

Participant characteristics

Of the 534 patients admitted to CTU during the study 
period, 358 were enrolled in the study (Fig. 2). The mean 
age of enrolled patients was 69 years old, 185 (51.6%) were 
males, and the mean number of medications prior to admis-
sion was 7.5. There were no statistically significant differ-
ences between the two groups (Table 1).

Deprescribed medications

Upon hospital discharge, 111 of 171 (0.65, 95% CI 0.58, 
0.72) patients had medications deprescribed in the inter-
vention group whereas only 71 of 187 (0.38, 95% CI 0.31, 
0.45) control group patients had medications deprescribed 
(p = 0.001; Table 2). A total of 244 of 1248 (19.6%) home 
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medications were discontinued in patients admitted to the 
intervention group versus 137 of 1421 (9.6%) in the control 
group (p = 0.0001; Table 2). Antihypertensives (27.8%), 
diuretics (20.7%), antithrombotics (8.8%), antilipidemics 
(4.2%), and benzodiazepines (4.2%) were the most com-
monly deprescribed groups of medications, comprising just 
over 65% of all discontinued medications (Supplemental 
Material).

30‑Day follow‑up

For patients with medications deprescribed, 30 (27%) in 
the intervention group and 30 (43%) in the control group 
were readmitted to hospital or sought medical attention 
in the emergency department within 30 days of discharge 
(Table 3). There were similar rates of 30-day hospital read-
missions (16% vs. 19%) but fewer rates of emergency depart-
ment visits between the two groups (11% vs. 24%). Fur-
thermore, there was no statistical difference in readmission 
rates or emergency department visits between patients in 
the intervention group with deprescribed medications versus 
patients without deprescribed medications (16% vs. 12%, 
11% vs. 14%).

Of the very few patients who consented to receive 
and participate in a 30-day follow-up phone call survey, 
responses were received regarding the 84 deprescribed 
medications from 41 intervention team patients and 14 
deprescribed medications from 9 control team patients; 
nine patients total from both teams were lost to follow 
up  (Fig. 2, Table 3). Patient responses indicate that a 
greater percentage of medications remained deprescribed 
at 30 days in the intervention group compared to the 
control group (90.3% vs. 73.7%) and the most common 
reported reason for restarting a deprescribed medication 
was the primary healthcare provider advised the patient to 
do so (Supplemental Material). When questioned on their 
perception of their deprescribed medications, majority of 
the intervention group reported feeling no different since 
the home medication was deprescribed but appreciated 
the reduced tablet burden whereas the control group felt 
no different or worse (e.g. return of symptoms) since a 
medication was deprescribed (Supplemental Material).

Physician impression

All 36 clinicians who rotated through the intervention team 
were invited to complete the self-administered web-based 

Fig. 2  CONSORT flow diagram

Assessed for eligibility (n=534)

Excluded (n= 176)
• Transferred to another service prior to 

discharge (n= 129)
• No medications prior to admission (n= 41)
• Died prior to discharge (n= 6)

Analysed (n= 41)

• Loss to follow up (n= 7)

30-day phone call (n=48)

• Excluded (n= 123)
o Not consented (n= 121)
o Refused (n=2)

Allocated to intervention (n=171)

30-day phone call (n=11)

• Excluded (n= 176)
o Not consented (n= 175)
o Refused (n=1)

Allocated to control (n= 187)

Analysed (n= 9)

• Loss to follow up (n= 2)

Allocation

Analysis

Follow-Up

Enrollment



164 International Journal of Clinical Pharmacy (2019) 41:159–166

1 3

survey at the end of their rotation and the survey was anony-
mously completed by 22 individuals (Supplemental Mate-
rial). All respondents thought deprescribing rounds were 
beneficial and believe that pharmacist involvement is inte-
gral to deprescribing. Furthermore, 91% (n = 20) support the 
notion that deprescribing rounds should be implemented as 
standard practice on the CTU however 50% (n = 11) did not 

feel that they learned enough about deprescribing to imple-
ment into daily practice.

Discussion

The implementation of pharmacist-driven and patient spe-
cific deprescribing rounds on a CTU ultimately led to sig-
nificantly greater number of home medications deprescribed 
at discharge. Although the data set was not robust enough to 
prove clinical significance, trends indicate that despite stop-
ping medications there was no increase in negative outcomes 
within 30 days of discharge.

There has been a surge of both literature supporting 
deprescribing practices and task forces offering drug-spe-
cific deprescribing guidelines, yet there is still lingering cli-
nician perception of barriers to implementing deprescrib-
ing in practice and suspicion to resulting clinical outcomes 
[3, 7, 8, 12, 15, 16, 18, 21–25]. Reviews compiling clinical 
outcome data reported similar non-significant outcomes 
when analyzing the impact of polypharmacy reduction on 
clinically relevant endpoints and questions the efficacy of 
deprescribing on the level of polypharmacy or inappropri-
ate medication use during hospitalization [10, 20, 26, 27]. 
These results may support a hypothesis that polypharmacy 
may be a marker for poor health in which discontinuation of 
medications may not be enough to alter trajectory of health 
[12]. Our trial, however, demonstrates that dedicating time 
for deprescribing rounds significantly reduces the number 
of medications a patient is discharged home on and may 
reduce further hospital visits. Though data showed a trend of 
reduced hospital readmissions for intervention arm patients 
with deprescribed medications, we were not able to demon-
strate statistical significance in hospital readmission rates. 
It should be noted however, if we were able to demonstrate 
a small 1% reduction in readmissions, we estimate a 1.2 
million dollars (CAD) cost avoidance annually in our 500 
bed hospital.

Despite the growing popularity of deprescribing, evi-
dence indicates that deprescribing is at least as complex 
as treatment initiation [3, 6]. Like the process of treatment 

Table 1  Baseline characteristics of study patients

Characteristic Intervention Control
n = 171 n = 187

Age, year, mean ± SD 70.6 67.8
Male sex n (%) 86 (50) 99 (53)
No. of medications prior to admission 7.3 7.6
Comorbidity n (%)
 Cardiovascular 133 (78) 146 (78)
 Endocrine 72 (42) 77 (41)
 Gastrointestinal 63 (37) 82 (44)
 Hematologic 43 (25) 39 (21)
 Infectious disease 19 (11) 21 (11)
 Malignancy 26 (15) 26 (14)
 Musculoskeletal and skin 29 (17) 39 (21)
 Neurologic 27 (16) 24 (13)
 Psychiatric 62 (36) 77 (41)
 Renal 39 (23) 43 (23)
 Respiratory 48 (28) 60 (32)
 Rheumatology 29 (17) 24 (13)
 Urology 15 (9) 19 (10)

Table 2  Medication deprescribing at discharge

Interven-
tion group 
(n = 171)

Control 
group 
(n = 187)

p value

No. of patients with depre-
scribed medications n (%)

111 (65) 71 (38) 0.001

No. of deprescribed medica-
tions n (%)

244 (19.6) 137 (9.6) 0.0001

Table 3  Outcomes within 30 days of discharge

Outcome ≤ 30 d Intervention Control

Patients with deprescrip-
tions (n = 111)

Patients without 
deprescriptions 
(n = 60)

Patients with deprescrip-
tions (n = 71)

Patients without 
deprescriptions 
(n = 116)

Emergency department visits, % (95% CI) 0.11 (0.05, 0.16) 0.14 (0.05, 0.23) 0.24 (0.14, 0.35) 0.9 (0.04, 0.15)
Readmissions, % (95% CI) 0.16 (0.09, 0.23) 0.12 (0.03, 0.21) 0.19 (0.09, 0.28) 0.16 (0.10, 0.23)
No. of medications remaining deprescribed, 

n (%)
84 (90.3)
(n = 41 patients)

14 (73.7)
(n = 9 patients)
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initiation, deprescribing should be viewed as a positive, 
patient-centred intervention, with inherent uncertainties that 
requires a shared decision making process, informed consent, 
and close monitoring [6, 28]. Unlike treatment initiation, 
however, there is a relative absence of deprescribing-specific 
guidelines [7, 29]. Despite the lack of guidelines, studies 
including our own have shown that pharmacist involvement 
through information collection and distillation can augment 
rates of medication cessation and the associated reduction 
of adverse drug reactions (ADRs), medication errors, length 
of hospital stay, and medication costs [4, 15, 17–19, 30]. A 
key strength of our study is that we implemented a dual-arm 
comparison between interventional and non-interventional 
methods in a real-world setting to describe a way for moti-
vated pharmacists and physicians to effectively and safely 
incorporate deprescribing rounds into their current model 
of care while instilling the CTU learners with deprescrib-
ing basics. While clinical pharmacist involvement assists in 
the deprescribing process, this study is not commenting on 
pharmacist practice but is rather supporting the importance 
of an interprofessional team approach to dedicate time for 
deprescribing. The benefits of similar pharmacist-physician 
collaboration will be further elucidated in the Canadian 
D-PRESCRIBE trial exploring the effectiveness, feasibility, 
and sustainability of another pharmacist-mediated approach 
to deprescribing in older community-dwelling adults [31]. 
Compared to other studies, including the aforementioned 
trial, ours stands apart from others as it shifted the focus of 
deprescribing candidates from older adults to adults of any 
age with any number of medications [10]. Furthermore, it 
offers a way to use a patient’s hospital stay, where there is 
a dedicated and specialised medical team and monitoring 
modalities that are otherwise unavailable in the community 
setting, to help optimize pharmacologic therapy.

Limitations

While this was a prospective, dual-arm interventional 
study with objective measures, three of the authors were 
active members on the intervention team, increasing 
the likelihood of performance bias. We believe that the 
involvement of clinicians committed to deprescribing 
practices, deprescribing champions, helped influence posi-
tive intervention outcomes and are integral for success-
ful deprescribing practices. Furthermore, given the vari-
ability of clinical pharmacist practice and judgement, this 
trial can be criticised for differing levels of care provided 
by the study’s pharmacists. However, it was not feasible 
or reflective of a real-world clinical setting for the same 
pharmacist to attend rounds of both teams and we believe 
that having two different pharmacists helped limit cross-
contamination between the two study arms and supported 

the value of a pharmacist deprescribing champion. Though 
the study methodology relied on the convenience of an 
existing allocation method to either clinical teaching team 
within the CTU, it appeared the two patient groups were 
well matched. The single centre nature and sample size of 
this study may limit the external validity and overestimate 
intervention effects beyond the primary outcome. How-
ever, the principles of deprescribing utilized in the study 
should be applicable to any acute care ward with inter-
disciplinary collaboration. Given the sample size, we did 
not proceed with a full economic analysis beyond hospi-
talization costs but believed hospitalization to be the larg-
est cost driver. Negative outcomes of deprescribing were 
evaluated within a limited follow-up period of 30 days and 
yielded low consent and participation rates. As such, the 
study was underpowered for these outcomes and results of 
these analyses should be interpreted cautiously given the 
wide confidence intervals. Though the information would 
have been useful, due to time constraints, study investiga-
tors were unable to collect patient information regarding 
length of stay on the CTU, qualitative data to determine 
quality of life and symptom burden and, if applicable, the 
reason for emergency department visit or hospital read-
mission with the follow up period. With considerations 
of the limitations identified in this study, further research 
encompassing more sites and a larger sample size need to 
be conducted to explore and qualify the sustainability and 
long-term implications of deprescribing.

Conclusion

Dedicated time for deprescribing leads to more medications 
being discontinued without an increase in need for medi-
cal attention. Medication-specific monitoring plans, com-
munication with patients and primary care providers, and 
deprescribing champions are important for successful depre-
scribing. Further research is needed to assess the impact of 
deprescribing on long-term clinical outcomes.
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