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Abstract

Background Polypharmacy is prevalent among long-term care residents in Canada, with 48.4% receiving ten or more dif-
ferent medications and 40.7% chronically prescribed potentially inappropriate medications. Objective We implemented a
pharmacist-administered deprescribing program in a long-term care facility to determine if the number of medications taken
per resident could be reduced. Setting: A long-term care facility in Newfoundland and Labrador, Canada from February
2017 to February 2018. Method: Residents were randomized to receive either a deprescribing-focused medication review by
a pharmacist or usual care. Main outcome measure Change in the number of medications at 3 and 6 months. Results Forty-
five residents enrolled in the study (n=22 intervention, n=23 control). Seventy-eight deprescribing recommendations were
made, and 85.1% were successfully implemented. The average number of medications taken by residents in the intervention
group was 2.68 less than the control group (p <0.02; 95% CI — 4.284, — 1.071) at 3 months and 2.88 less (p=0.02, 95% CI
—4.543, — 1.112) at 6 months. In 14.9% of cases, a medication had to be restarted after deprescribing was attempted because
symptoms returned. Conclusion: A pharmacist-led deprescribing intervention can reduce the number of unnecessary and
potentially harmful medications taken by LTC residents.

Keywords Long-term care homes - Canada - Deprescribing - Elderly - Geriatrics - Interprofessional collaboration -
Pharmacy services - Polypharmacy
Impacts on practice Introduction

Physiologic and pharmacokinetic changes in older adults
e Residents in long-term care facilities in Canada are tak-  increase their risk for drug toxicity, adverse reactions and

ing some unnecessary and potentially harmful medica-  drug interactions [1]. Certain medications are recognized to
tions that can successfully be deprescribed. be harmful in the elderly and evidence-based guidelines [2,
e Pharmacists can lead deprescribing initiatives in long- 3] do not support their routine use. Often these medications
term care facility by initiating deprescribing-focused  are started when patients are younger but are not discontin-
medication reviews and developing plans for implemen-  ued or reassessed for more appropriate, safer alternatives
tation. over time as the patient’s health status changes. Additionally,

e A deprescribing plan can be successfully implemented  there is a tendency for prescribers to add medications to treat
when developed in consultation with residents and their ~ medical issues rather than switch or discontinue therapy that
physician, nursing staff and family, where appropriate. is not working optimally, especially if the medication was

originally initiated by another physician [4]. This resultant

polypharmacy is associated with increased risk of adverse
health outcomes, including preventable emergency room

DX Cathy Balsom visits, hospitalizations, and mortality [5, 6].
catherineb@mun.ca Polypharmacy is prevalent among LTC residents in Can-

ada, with 48.4% of residents receiving 10 or more different

medications [1]. Of greater concern is the use of poten-
tially inappropriate medication (PIM), which contribute to
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falls, cognitive impairment, hospitalizations and mortality.
Among LTC residents, 69.8% received at least one PIM,
while 40.7% are chronically prescribed at least one medica-
tion from the Beers list of PIMs [1]. Evidence-based algo-
rithms and clinical tools are available to assist health pro-
viders in evaluating medication therapies and guiding the
process of safe deprescribing, which is the planned tapering,
stopping, discontinuing, or withdrawing drugs for the pur-
pose of maintaining or improving health status [2, 3, 7-16].
However, integrating the act of deprescribing into routine
prescribing and medication reordering activities is a chal-
lenge in practice. Competing priorities, time constraints,
lack of focus on deprescribing specifically at the time of
medication renewals or ownership of the deprescribing
process may be barriers to a sustainable deprescribing pro-
gram in LTC facilities. Most evidence for deprescribing has
targeted specific drug classes, rather than assessing overall
appropriateness of medications for the specific individual
[17-20]. Integrating a deprescribing focus into medication
review activities by pharmacists in LTC may help sustain
deprescribing assessments in practice.

Randomized-controlled trials (RCT) have investigated
deprescribing interventions in frail older people carried out
by physicians [6, 8]. This study aims to assess the effective-
ness of a collaborative pharmacist-led deprescribing pro-
gram in LTC.

Aim of the study

The aim of this study was to develop and implement a phar-
macist-administered deprescribing program and assess the
impact on reducing the number of medications used by LTC
residents.

Ethics approval
This study received ethics approval from The Health
Research Ethics Authority of Newfoundland & Labrador

(HREB 20171187) and is registered with ClinicalTrials.gov
(NCT 03097753).

Method
Study design
Residents of a LTC facility were randomized to receive a

deprescribing intervention or usual care in a 1:1 ratio in an
open trial with a parallel design.
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Setting

The LTC facility, located in St. John’s, Newfoundland and
Labrador, Canada, is home to approximately 210 residents.
This pilot included residents from one floor of the LTC facil-
ity which consists of three units, each with 22 residents.
Each unit has its own attending physician, all of whom
agreed to participate in this project.

Outcomes

The primary outcome of this study was the change in the
number of prescribed regular and as-needed (PRN) medi-
cations at 3 months and 6 months. Secondary outcomes
included changes in patient outcomes such as survival and
quality of life.

Recruitment

Enrollment took place from February to August 2017. Resi-
dents were informed about the study by their nurse. The
research assistant (RA) then contacted the resident (or sub-
stitute decision-maker) to obtain consent.

Inclusion and exclusion criteria

Residents were eligible to participate if they were 65 years
of age or older and resided on the aforementioned floor at
the LTC facility. Residents were excluded if they did not take
any regular scheduled medications, were palliative, or if the
resident/family/care team declined participation.

Control group

Participants were assigned to the control or intervention
group using a computer-generated random number sequence.
Participants in the control group continued to receive usual
care; medications were reviewed and reordered by the physi-
cian on a quarterly basis and the pharmacist completed an
annual medication review to assess for drug interactions,
dose adjustments, lab monitoring and any modifications to
therapy required (i.e. not specifically deprescribing-focused),
in addition to pharmacist consultation services as required.

Intervention

As the study took place over a time period when senior
pharmacy students were completing their final clinical
training, the intervention was performed by pharmacy stu-
dents under the supervision of pharmacists. Participants
in the intervention group received an in-depth medication
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review which focused on identifying medications that were
no longer required or potentially harmful as opportunities
for deprescribing. All recommendations made by students
were approved by pharmacists prior to discussing with the
medical team and resident.

Using the medication administration record and medi-
cal chart a list of all medications, including the dose and
frequency, was generated for each participant. A medica-
tion-focused clinical history was compiled from the medi-
cal chart, including medical history, progress notes, labora-
tory and diagnostic test results, and by speaking with the
participant and family, ward nurse and attending physician.
An indication for each medication was determined based on
information in the medical chart and through discussion with
the physician. Relevant comorbidities, contraindications and
possible side effects were documented. Participants were
asked whether they still experienced symptoms that were
intended targets of specific treatments. Symptom frequency
and severity were recorded for any symptoms reported.

A process for deprescribing was developed based on simi-
lar studies [8, 15]. Medications were assessed for ongoing
need and appropriateness according to the process algorithm
depicted in Fig. 1. Appropriateness was assessed according
to evidence-based criteria for medication use in the elderly,
and those with an unfavorable risk/benefit ratio were rec-
ommended for deprescribing [2, 3]. A step-wise approach
was taken to making deprescribing recommendations, with
medications causing active harm to the participant identi-
fied as highest priority (i.e. contraindicated, toxic with no
clear indication, or causing severe adverse effects). Medi-
cations unlikely to be of benefit or to cause adverse with-
drawal effects were addressed next (e.g. multivitamins in

Fig.1 Intervention—depre-

those with adequate nutritional intake, aspirin or statins for
primary prevention in older adults), followed by medica-
tions with a high potential for adverse withdrawal reaction
(e.g. benzodiazepines, antihypertensives). Finally, lower risk
medications used for symptom relief were considered for
deprescribing if symptoms were controlled. Deprescribing
recommendations could include discontinuing a medica-
tion, reducing the dosage, or switching to a more appro-
priate medication considering the participant’s risk factors
and comorbidities. Recommendations also included tapering
schedules for medications if an adverse withdrawal reaction
or disease recurrence was likely. The pharmacist compiled
their assessment into a comprehensive, individualized depre-
scribing plan for each resident, which specified the cessation
order, dose tapering schedule, and monitoring plan. This
plan was discussed with the resident, their family (where
appropriate) and nursing care team and documented on the
resident’s chart. The plan was discussed with the physician
when they conducted rounds at the facility. When finalized,
the deprescribing plan was documented in the resident’s
chart and implemented over weeks to months, as appropri-
ate. Medications were normally discontinued one at a time;
however, the protocol allowed for up to three medications
to be withdrawn simultaneously, provided the medications
were unlikely to cause adverse withdrawal effects. The phar-
macist/pharmacy student counselled the team (physician,
resident, family members, and nursing staff) about potential
withdrawal or rebound symptoms before deprescribing was
attempted, and if the team was not in support of a medica-
tion being stopped, cessation was not attempted. The phar-
macist/students reviewed participants weekly to oversee
and monitor the deprescribing process and were available

" . No Is there an indication for this
scribing algorithm el .
medication in this patient?
Consult treatment guidelines; if
Yes ¢ . .
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for support at the LTC facility Monday—Friday. The depre-
scribing plan could be halted or temporarily interrupted if
the participant experienced discomfort or it was felt in the
participant’s interest to do so. Medications could be added
to alleviate withdrawal or symptom recurrence if necessary,
or the deprescribed medication may be restarted.

Prior to the launch of the study, nursing and support staff
of the LTC facility participated in an education session about
deprescribing and polypharmacy in older adults provided
by pharmacy students. This session presented evidence
and facilitated brainstorming amongst the staff about non-
pharmacological strategies to manage behaviours and/or
withdrawal symptoms when medications were being depre-
scribed, and foreseeable challenges were discussed.

Data collection

To assess the primary outcome, the number of prescribed
regular and PRN medications was determined by reviewing
the resident medication administration record at baseline,
3 months and 6 months post-intervention.

Resident Assessment Instrument (RAI) scales for cog-
nitive performance, depression, pain, social engagement,
health status, and activities of daily living were used to
assess secondary outcomes. RAI scores are measured as part
of the Resident Assessment Instrument Minimum Data Set
2.0 (RAI-MDS 2.0) and routinely collected by LTC staff on
a quarterly basis. RAI scores before the intervention were
compared to the scores at 3 and 6 months.

Fig.2 Participant enrollment
and follow-up

Statistical methods

We provided descriptive statistics of means and range to
describe baseline characteristics of study participants and
used a linear regression model to estimate the difference
between control and intervention groups in medication use
change at 3- and 6-month follow-ups, together with con-
fidence intervals and p-values. Changes in RAI-MDS 2.0
scores were measured using Repeated Measures ANOVA.

Following guidelines for determining sample size for
pilot trials (which suggest a flat rule of at least 30 subjects
or greater and a minimum of 12 subjects per treatment arm
[21]), our sample size of 45 was within the range recom-
mended by the literature.

Results

Sixty-six residents were eligible to be enrolled; 45 con-
sented to participate (n=22 intervention, n=23 con-
trol, Fig. 2). Participant demographics are described in
Table 1. Over the course of the study seven participants
died (n=4 intervention, n =3 control); however, no deaths
were attributed to the intervention. There was no negative
impact on quality of life as reflected by changes in any
of the RAI scores from baseline to end of study in either
group (data not shown; available upon request).

Residents screened

and approached
= Excluded (n=21)

(n=66) )
*Unableto reach substitute
decision maker (n=13)
*Declined (n=8)

Residents

randomized (n=45)
I

I |

(n=22)

Allocated to Intervention

Allocated to Control
(n=23)

Lost to follow-up (n=4)
» Deceased at 3 months (n=2) .
= Deceased at 6 months (n=2) .

Lost to follow-up (n=3)
Deceased at 3 months (n=1)
Deceased at 6 months (n=2)

Assessed for
objective (n=18)

Assessed for
objective (n=20)
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Table 1 Baseline characteristics

Intervention (n=22) Control (n=23)

# Female (%) 10 (45.5%) 13 (56.5%)
Mean age (years) (range) 84.3 (76-97) 84.5 (67-99)
Mean # of medications 14.7 (10-23) 14.5 (7-29)
(range)
RAI score
CPS n=22 n=23
0 4 12
1 6 8
2 2 0
3 2 0
4 2 0
5 3 1
6 2 2
DRS
0 19 14
1 0 1
2 2 2
3 0 1
4 0 2
8 0 3
PAIN
0 14 9
1 4
2 5
ISE
0 1 0
1 1 0
2 5 9
3 3 2
4 5 2
5 4 7
6 2 3
CHESS
0 10 18
1 8 5
2 2 0
4 1 0
ADLSF
0 0 1
2 0 1
3 8 6
4 2 1
5 8 10
6 3 4

CPS Cognitive Performance Score, DRS Depression Rating Score,
PAIN Pain scale, ISE Index of Social Engagement, CHESS Change in
Health and End Stage Disease, Signs and Symptoms, ADLSF Activi-
ties of Daily Living Short Form

The intervention group experienced a significant reduc-
tion in mean number of medications taken per resident at 3
and 6 months. The mean number of medications in the inter-
vention group was 2.68 less than the control group (p <0.02;
95% CI — 4.284, — 1.071, Fig. 3) at 3 months and 2.88 less
(p=0.02, 95% CI — 4.543, — 1.112, Fig. 3) at 6 months.
Changes in medications included both regularly scheduled
and PRN medications. The number of medications success-
fully deprescribed per resident in the intervention group
ranged from O to 10.

Deprescribing recommendations included dose reduction,
discontinuing medication, or switching to a safer agent. A
total of 78 deprescribing recommendations were made; 67
recommendations (85.9%) were accepted and 57 (85.1%)
were successfully implemented. Deprescribed medications
are outlined in Table 2. Most recommendations reflected
a lack of ongoing indication (51, 60%) or dosage was too
high (10, 11.8%). Reasons for recommendations not being
implemented included concern of worsening symptoms/dis-
ease, reluctance to discontinue medication prescribed by a
specialist, and patient preference to remain on therapy. In
14.9% of cases, medications were restarted after deprescrib-
ing was attempted.

Discussion

Our intervention resulted in 78 recommendations made for
22 residents, indicating there is substantial opportunity to
deprescribe medications for LTC residents. Most commonly,
deprescribing was recommended because the original indi-
cation no longer existed, or the dosage was too high. This
highlights the importance of regular medication reassess-
ments as residents’ clinical status and medication needs
change over time. Residents saw a mean reduction of 2.78
medications without adversely impacting quality of life, sug-
gesting that medications can be safely withdrawn when a
collaborative deprescribing plan is implemented.

This pilot study demonstrates how a pharmacist-led, col-
laborative deprescribing intervention can reduce medication
use in LTC. These findings add to existing research sup-
porting the impact that pharmacist-led deprescribing initia-
tives can have in reducing PIMs in LTC residents [8, 13, 15,
22], providing insight into a Canadian population. A recent
meta-analysis of 41 randomized clinical studies showed that
deprescribing interventions significantly reduced the number
of residents with PIMs, as well as falls and all-cause mortal-
ity. They concluded that compared to other deprescribing
interventions, medication review-directed deprescribing had
significant benefits on older residents in nursing homes [23].

Our deprescribing assessment considered all medica-
tions with an aim to reduce any that were no longer indi-
cated or could cause harm. Other studies have focused on

@ Springer
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Fig.3 Between group difference ~
in mean number of medications
at 3 months and 6 months

Estimated change in average no. of medications
-2
1

deprescribing specific medication classes in the elderly. The
DEFEAT-polypharmacy trial targeted anticholinergic and
sedative medications through a pharmacist-led intervention
[22]. This study showed similar rates of recommendations
and acceptance as well as a similar reduction in medications.
Due to their larger sample size, they also found a significant
reduction in depression scores and frailty scores at 6 months
after deprescribing. Our study was underpowered to detect
changes in quality of life scores; however, no concerning
trends in RAI-MDS scores were observed. This is consist-
ent with other studies which demonstrate no worsening of
function when PIMs are carefully withdrawn from elderly
patients [6, 8, 20, 22].

There was a low baseline prevalence of antipsychotic and
sedative use in our study, though we did successfully depre-
scribe these medications in five participants in the interven-
tion group. Targeting medications such as anticholinergics,
sedatives, antipsychotic and opioids, which contribute to
falls and cognitive impairment is a priority in LTC; however,
our comprehensive medication assessment approach identi-
fied these as well as additional opportunities to reduce PIMs
by taking a holistic approach instead of targeting specific
drug classes. Antihypertensives were among the most com-
monly identified medications for deprescribing in this study.
Normally, blood pressure is not routinely monitored in LTC
unless there is a concern such as headache or falls. However,
by reassessing blood pressure as part of the deprescribing
assessment, many residents were found to have hypoten-
sion and some reported symptoms of dizziness, falls, or low
energy that could be antihypertensive-induced. We also
identified examples of “deprescribing cascades” through
our comprehensive medication reassessment approach. For

@ Springer
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example, discontinuing calcium supplements in residents
with low fracture risk who were immobile or bedridden
often led to improved bowel function and permitted subse-
quent deprescribing of laxatives and stool softeners as well.
The holistic medication review approach may explain why
we observed a larger reduction in medication use than some
other studies.

The mean number of medications was decreased signifi-
cantly in the intervention group at 3 months and there was
a further decrease in medications at 6 months. This is likely
due to the staged deprescribing approach and signifies that
the residents who discontinued medications tended to stay
off them. We expected there might be a temporary increase
in PRN medications in the short term to manage rebound
symptoms from deprescribing long-term medications (eg.
PRN antacid or H2 antagonist use to manage rebound hyper-
acidity following discontinuing PPI); however, this was not
observed and may be attributed to the staff education to pro-
mote non-pharmacologic strategies in support of deprescrib-
ing plans and a teamwork approach to providing care.

Physicians were highly accepting of the deprescribing
recommendations in this study (85.9% acceptance rate).
Reasons for not accepting recommendations were consist-
ent with those cited in literature, including off-label use of
a medication, concerns about worsening conditions, patient
frailty, patient preference to maintain therapy, specialist pre-
scribing therapy, and a previous unsuccessful trial of depre-
scribing [22, 24]. Sometimes the decision to deprescribe was
complex, considering preferences of patients and prescrib-
ers and/or the lack of evidence from practice guidelines,
in which case we followed a collaborative consensus-based
approach.



1159

International Journal of Clinical Pharmacy (2020) 42:1153-1167

(payaims) wridoylowrL],
(penunuoossip) [radeurng)
(panunuoosIp) UIUeIATI[NIA
(panunuoossIp) esnooq

stxejAydoxd 11,0
10§ Aderoypouowr wiridoyjowrn Yym swst
-Ue3I10 JUB)ISISAI ONOIQNUE JO YSLI ISBAIOIP
0} @endag 0) Yomg wridoyjowniy,
Kderay
I0}IQIYUI )V 10} UONBDIPUI JOYJ0 OU
sey pue aA1suajodAy st juaned :[rideumng)
paxmbar jou uonejudwd[ddns
$15933nS J9Ip ‘[Jom Suneq urweNAnA
owmn sty Je swoydwks ou pue uonedns
-U09 Ul A9e51Jo J0J 9IUIPIAD ON :91esnd0
A@YAO rdurs 10y papudu

0 (penunuoossip) ojozeidaqey -WO0JaI JouU 9sn wi1d) JuorT :o[ozerdaqey S S S 4
$3J091J9 9pISs JIFIaUT[OYONUR JUBDOYTUSIS
pue 2d£} S1y) J0J AT} JOU Inq AU
-nuoour 931n 10 pasn Jureg :urukingAxQ
uorsuadsns @endog 0) yoymg ‘urux
/W Q€ > [DID UT 9ANIJAUI ST UfojURINg
-oI)Iu pue U/ T (g St 1DID sJuened
‘0S| "UIOJUBINJOIIIU 0) QOUBISISAI SMOYS
QIMNO JUADAI ‘ToadmoY ‘srxe[Aydord
LLN ¥0J w1d)-3uo] Sunye], :uIojuBINJONIN
onew
-oydwiAs 193001 ou Jnq SHTUTYI O13I([ER
(‘uonoayur Jo Aouanbaiy 10J pasn Furag :Aeids [eseu QUOSBIOWOTA
9SBOIOIP 0 [ () JUSLINOAI YIim Juoned ur syjoom ¢ Ised papuoutiodal J0u qYI0
asn [oqe[ JJo 03 anp payofar) urukINgAxQ orduurs 10§ osn w1} Suor :9[ozeidoqey
(PaYoIIMS) UTOJUBRINJONIN uonenunuodsIp 03 1ode) e
(PONUIUODSIP) QUOSEIOWIOJA  [BLN) 2I0JaIaY) onewoldwAs JON ‘PIAJOSAI
(ponunuoossip) d[ozeidaqey sey yorym dn-areg qdo) Joj o3e
0 (PonuUnuoosIp) ouoseonn[  SYIUOW AUBW PI)IL)S 1IS[eyUl QUOSEBINN[] ¥ ¥ S I
paqrIds paqrIds Sur
-a1dap A[[nyssooons -o1dop oq 03 paydoooe  -quiosardop 1oy pa1sa33ns
paleIsay Krewrung Surqriosordop J0J o[euoney  SUONEOIPIW JO IOQUWINN  SUOTJEOIPAW JO JOqUNN  SUOTEOIPAW JO IoquinN  JUOpISOY

suonepudwwodal Suiquosaidop jo sjrereq g ajqel

pringer

a's



International Journal of Clinical Pharmacy (2020) 42:1153-1167

1160

(ponunuoossip) UIZAXoIpAH
(Adexoy) ureyurewr
0 03 9ouaijaid Juanyed ‘peyoafar) [1Q [BISUTIA

paAjosal sey yorym snrnid 10§ pasn
Surog ‘uonouny reuar Sururoap pue a3e
PodUBADE YIIM YSLI PASBAIOUT PUB UONED

-Ipaw J131ourjoyonue A[Y3IH :ouIZAXOIpAH
(owm ay) Jo 3sowr paq ur Juoned

3

‘eruownaud uonjenrdse Jo Sy (10 [BISUIA I I z 9
aa1suadxa 2q [[im pue Aderay) jo
1gouaq ou A1 0T JO HASIAIA Ise[ durs
PIRIOLIdIOP SBY JUSPISAI PUE ‘UONIBIIPIW
9} JO 93.I10A00 10J paInbar ST Yorym
ASIWIA wograd 03 91qeuq) :[rzedsuoq
0c>Jjo
(penunuoossip) 1931e} Je QT doay 01 paxmnbar aq jou Aewr
[izadouog  ‘Sw G A[uo YIm /([ =TT :UNBISEANSOY
(PanuIIUOSIP) UNRISBANSOY asop
0 (poonpar) aurdipojury  2onpar ‘aatsudjodAy st juaned ourdiporury € € € S
Kderoy)
J10J UOTIBIIPUI WLIR)-FUO] OU :duopLIddsTy
(3s13o0[0inou  parmbar 1o3uof ou ‘Ayfroey D17 e Jussaxd
Kq paquiosaxd ‘pajosfar) suoprradsry JOU UJZIQ[[B pUB SIBOA AUBW IO SIITUTYI
0 (penunuoossip) Aeids [eseu QUOSLIOWO]N  OISI9[[e 10] pas() :Aeids [eseu QUOSBIQWOIA 1 1 z ¥
KoeonJe paseaIour J0j ewapa [epad 10y
9PIWIASOINY 0] YIIMS :9PIZRIYIOIO[YI0IPAH
S1gouaq YS1omino SySLI
pue A1essadou jou ‘sjonpoid aousunuodur
Surreom st pue Aderoy) aydsop 2oudu
-nuoout Areurn Suniodsy UTuAINGAXQ
(po103far) yoyrms opIZeryjoIo[yo0IpAH own sty Je ured ou syrodar pue o3e
(penunuoossip) uruAingAxQ  syjuow Anfur 1oy parrels :usydourue)aoy
(9SOp PaseaIdIP 21810} agan
3, up[noo juaned ‘pajreisar) uoydourwreyooy  9rdurs 1oy Aderoy) wrid) Juoj :ojozerdaqey
(panunuodssip) s[ozeidoqey uonednsuod Jurousradxd pue st
1 (ponunuoossIp) wniod[e)  INJOBIY MO] ‘USPPLIPI] ST JUdNE :Wnide) 9 ¥ S 9
paqLIos paqLIoS Sur
-a1dap A[[nyssadons -o1dop oq 03 paydoooe  -quiosardop 1oy pa1sa33ns
paeISIy Arewruing Surquosordop 10y ofeuorey  SUOHEBOIPAW JO IOQWINN  SUONEOIPAW JO Joquun)  SUONEJIPAW JO IoquInN JUSPISOY

(ponunuoo) zsjqey

pringer

Qs



1161

International Journal of Clinical Pharmacy (2020) 42:1153-1167

0

yuow | ur QSH pue unLLj
SSISSBAI PUB ANUNUOISI(] "A[JUOAI Uon
-oedwr [809] peY SBY 9US pue S)09Jo IpIS
[D 9sned 0) umouy| aIe sasop YSIH "9[qels
SI UIqO[SOWOH ‘[RULIOU SeM UNILLIYJ WIS
ise[ pue s1eak Auew 1oy juoweddns uoir
Sunye) uooq sey JudNe  :9Jerewny SNOLIJ
Q0UuR)SISAI
9SBOIOIP 0) UOTIOUI JOJ Pasn 9q A[uo
pinoys ‘Afrerngax 9ymb parjdde Sureq pue
Aymioey D11 01 uorssrupe o3 Jord aours
paquidsard uoaq seH :jusunuro uroordny

(panunIuoOdSIp) d)eIRWNY SNOLIJ
(panunuoosip)
juaunuio urooxdnjy
(owr3ar1 [omoq JULLIND U0
pajonuos juaned ‘paroslar) @ronweld

(ponunuoossip) so[nsde) Aroquer)
(penunuoossip) 1opmod 21ejjeujo)
(panunuoosip) g4
(ponunuoosip) auopordoz
(ponunuodsIp) ySv

JuUIOYJNs 9q Aewr
oIy SopIsouuss Sunye) AJuarInd ‘ooue
-Insur AQ PaIoA0D JOU ST 31 PUEB PIA[OSI
Qours sey yorym [eydsoy ur uonoedwr
899 10J PaYIeIs AJ[RUISLI) [JIONWERIRIN
Kdexoy Surddo)s ur pajserour
stjuaned pue Juryoey st sixejAydoxd
1L 10y 2ouapiay :so[nsde) A1roquer)
POAJOSAI SBY SPOJ

unys ur uonooyur [eSuny :1opmod oye)yeuo)

awm sty Je uonednsuod ou ‘Aderoyy
Surddoys ur peysarayur st juaned :0gd
JJauaq y3romino

(-39 quowrredwir oANIUS09 ‘s[[e)) SI0AY

OSIOAPE pUE SN ULId) SUOT Y)IM PAYST
-urwip st Aoeoyyy "doors 1oy surdezejru
pue suorordoz yjoq Surs() :ouopordoz

papuswiodar jou Aderay) wie)-3uof Jnq

uonuaraid oxyons Arepuodss 10y Aderay)
jo1ore[dnue Tenp SuIATedaI JUSNR] VSV

S

S

9 L

paleIsay

Arewrung

Suiqriosardap 10j speuonEY

PaqLIOS
-a1dap AJ[nyssooons
SUONEOIPAUW JO JOqUINN

PaqLIOS
-a1dap 2q 03 paydaooe
SUOTIBOIPAW JO JOqUINN

Sur
-quiosaIdop 10y poysa3sns
SUOIEOIPAW JO JOqUINN] JUSPISIY

(ponunuoo) zsjqey

pringer

a's



International Journal of Clinical Pharmacy (2020) 42:1153-1167

1162

4

(panunuOdSIp) Wear) xeinyg
(PanuIIUOISIP) 2SN

(sown ye Suryoyr jo Sururejdwod
djou JJeis Jursinu ‘pajoafor) QuIZLINRD

(parjonuod 4q ‘paroalay) judereuy
(paonpai) 71 g uruenA

(o102
-e1doqer N d 01 paydims) suoprdwoq
(paonpar) UIWLIOJIRN

(suoneurony
-Tey paouarradxe ‘pajre)sar) ourdenond)
(PaNuUNUOISIP) )RUOIPIASTY
(pauInjax
swoldwds (YD ‘porreIsar) sjozeidojueq
(@ wdoyiowrn
/2]0ZEXOUJOWRINS O] PAYOIIMS) [OIpeSH

Aderayy armbar jou Aewr
‘PATOSQI Sey YOIl S Juoned [weaId xemng
Jyouaq
SurA12091 Jou A[oy1] ‘uonednsuod 10§ Aoed
-0 9[NI] UMOYS 9ABY SAIPMNIS :918SNo0(]
K1e$5999U Jo3UO[
OU ‘PAA[OSI SBY YSBI AUYOII :QUIZLINRD)
Adexoy) noyum Jg 1951e) urejurewr
0) 9[qe 9q Aew Inq oAIsud}IdAy readde
1,USQ0pP puUE PI[[OU0D ST J{ "SISLISOYLIO
0} anp 2q Aew yorym Surpuels uodn ssou
-1zz1p jo Sururejdwos st juane  :udereuy
uonejuowald
-dns ySnoIy) ayeIuT POPUSIIOIT 3}
9[qnop SuTAIe0aI ST Judned 7] UIUeIIA
Ys1I 1,0) 95BaI109p 0)
peajsur swojdwAs uingireay 10y Aderay)
1dd N 03 yoym§ ‘preoq uo sjuade 3ut
-3uojoxd 1.0 Ioyjo sey pue swoydwAs
1D Aue jo Furureidwoos jopN :euoprradwroy
9G°8 >19518) MO[2q [[oM ST D]V PuE Uon
-0uny [eUAl J0J Y31y 00} 2SO(] :UTULIOHIA
SYSLI
ordnnur yjm pajerdosse A[Iopye oy} ur
9s) ‘payodar suoneuron[ey Ou ‘eIuwosur
JIoj pasn 3ureq 2q 03 sxeadde :ourdenong)
SIe9A ()] JoAO 3uIsn u99q sey pue juaned
SIU) UI 9IN)IRIJ JO YSLI MO :2JBUOIPISTY
@YAD orduurs 10§ papusw
-wo0daI Jou [dd wid) 3uof :9jozeidojueg
wrdoyjowrn
/9]0ZEXOYJWEI[NS SE Yons sOnoIquue
ynm 1a3uons st sixejAydoid 11 1oy
QOUIPIAR ‘2ANddyaur Inq srxe[Aydoxd
LLN Yo Suis) :s110sul [eurSea [orpensyg

€

S

S 6

paleIsay

Arewrung

Suiqriosardap 10j speuonEY

PaqLIOS
-a1dap A[[nyssooons
SUONEOIPAUW JO JqUINN

PaqLIOS
-a1dap 2q 03 paydaooe
SUOTIBOIPAW JO JOqUINN

Sur
-quiosa1dop 10y poysa3sns

SUONJEOIPOW JO IqUINN JUSPISIY

(ponunuoo) zsjqey

pringer

Qs



1163

International Journal of Clinical Pharmacy (2020) 42:1153-1167

I

(penunuoossip) ajozeidaqey]

(3owr A3ueIInd
Juraq s1031e) S910qRIP ‘pajoafor) UTIOJIOIA
(penunuoossIp) deuLIpAyuawIq
(paseaIddp) unejseAnsoy

(Adexay) ureyurewr 0y pajuem
Aqrurey yuanyed ‘pajoofor) g1 g utwe)ip

(ponun
-UOJSIP) WEBAID [:] UNEBISAU/AUOSIIIOO0IPAH
(penunuoossip) wedazeio]
(poyonms) weidoreir)
(1adey uo Kyorxue
PAseaIoul 0 ANp PAlILISAL) duopLIadsTy

Idd Wim Aderoy
u119)-3U0[ 10J uonedIpul ou :9jozeidaqey
$9JoqeIp JO [OXUOD UTRIUTRWI
0) paarnbar 9sop 1samo] ) 0) FUISBAIOIP
IOpISUOD PUE S[IAJ] ISOON[T SSASSBIY
-oinadde pasearoap 0) anp parmbai oq jou
Kew urwIofIOW JO 9s0p YSIH UIULIONIQA
PaA[osal
Sey 2ouI§ "0Se Syjuow Mo € easneu Jo
oposida ue 10J PaqLIdsAld :2eULIPAYUIWI]
Arep
3w ()] 03 9sop 2y} asearddp ‘Aderay) uness
AJISuLIuI JoMO[ 9S00YD 0} PAPUIWIIOIA]
SII G/ JO oSe oY) J0AO (UNBISEANSOY

SUOTESIISAAUT JT0MPOO[q
ySnoIy) pajou ASUaIoyep ON (71 g UTWeIA
Popoau J1oSUO[ OU pUE PIAJOSAT IULS
sey ‘uonejLLI unys snoiaaxd 10§ paquIos
-01q [WEaId T:] UNBISAU/QUO0SIII000IPAH
peaisur uoneyse/Kjarxue
95B2109p 0) S}10JJ2 [ed1ojooewrreyd-uou
as() "Aprepre oy ur juswrrredwr 9ANIUT0D
PUE S[[e] JO YSILI PISBAIOUI YIIM paje
-100SSE SI 3s[) "95BIdAR UO A[)[oam 0UO
Sursn pue N¥d pequiosaiq :wedozeio|
ysu
uone3uojoxd 10 s9[ sey [YSS S1y) se aur|
-en19s 0) weido[eyro Suryo)Ims JapIsuo))
-ouoprIadsir Surye) os[e A[JualInd pue uon
-e3uojoxd J0) jo ysu sarure)) :werdore)
PI[0NUu0d
are swoydwAs J1 jusunean Jo syjuow ¢
I0)Je TemeIpy)im pue 1ode) oy Jdwone ue
syuaned ur 3se33ns sourepInn "SH Sw g
SI 93 10} POPUAWOIAI ISOP WNWIXBW
‘SH Swr ¢ Sunye) Apuarin)) :ouoprradsny

€

4

¥ 4!

paleIsay

Arewrung

Suiqriosardap 10j speuonEY

PaqLIOS
-a1dap AJ[nyssooons
SUONEOIPAUW JO JOqUINN

PaqLIOS
-a1dap 2q 03 paydaooe
SUOTIBOIPAW JO JOqUINN

Sur
-quiosaIdop 10y poysa3sns

SUOTJEOIPOW JO JIqUINN JUSPISIY

(ponunuoo) zsjqey

pringer

a's



International Journal of Clinical Pharmacy (2020) 42:1153-1167

1164

(penunuodsip) [udruey

(pPanunuoosIp) SAPISOUUIS

(ponunuoossip) [ojoidojojN

0 (panunuoossip) s[ozeidoqey

(PaNUNUOISIP) UTUOIB[IN

(ponunuoossip) ojozeidaqey]

(pPanuIuoISIp) UNLISLAWIS

0 (Posea103p) ISTRYUT JI00IQUIAS

(swoydwAs uasIom 03 Juem 3 .uop
pue [re1j ‘pajoofor) ojenIuIp opIqIosos|
(paseardap) sopIsouuds
0 (pasearoap) aozeidoqey

uorsudradAy Jo opIsino uonesIpur

19130 ON “Toyi1e Tuadrwres axmbar jou Aewr

Koy ‘panunuodsIp st jojoidojow 193je
aarsuajodAy surewar yuaned J :[udrurey

9sn urr9)-3uog

anmboar jou Aew ‘o[iqow st pue pajed
-1)SUO0J 123UO[ OU SI JUANEJ :SIPISOUUIS

S[TeJ JO NSLI SaSLaIOUT

uorsudjodAy pue paxnbal 193uo] ON

‘uoIsu)1adAy Jo 9pIsINo UONEIIPUI IO

ou pue 2sop mo[ & Sunyey Apuarin)) *(8f

JO ¥H Wim £6/801 JO d€) dIpredkpeiq
pue aa1suajodAy s1juaned :jojoidoloj

own

siy) Je swoydwAs (YgO ou pue Aderoy)
u119)-3U0] 10J uonedIpul ou :9jozeidaqey

juonjed

0) 9AISUd X5 "9sn J0J 9OUIPIAD FUOnS
ou ‘awin S1y} e [[om Surdod[S utuojeoI

oun sty e swoydwAs ou ‘Aderoyy
ur19)-3uo] 10j uonesIpur ou :ojozeidaqey

Jgouaq YSTomino Aew JSTY "S109JJo 9IS Jo

YSLI paseaIour SUIsned [OAQ] UNBISEAUTS
asearour Aew surdipowe Yiim uonorIUI
3nip pue (33e Jo s1eaAk 76) AIop[e ur
oSN UTL)S JOJ 9OUSPIAD SSI (UNJBISBAWIS
A[rep 201m1 synd g 03 SuIsea1o9p IapIs
-U09 ‘9SOp WINWIXBUW PIPUAWOIAI )
uey) 1oy31Y SUTATOOSY :IS[RYUI }I0JIQUIAS

euISUE JO [01U0D 19)}9q PUE SUOHEN)ONY

23esop $SI[ J0J MO[[E [[IM PUE UOIR[NULIOY

Kep & 90UO © UI J[qB[TBAR )T SE UOpINg
[11d 9SBQI09p 0} 9JeNIUOUOW IPIGIOSOSI
01 SUIYIIIMS JOPISUOD :9)eIUIP IPIqIOSOS]

J09JJ QIS © ST STy}

J1 QUIULIS)OP 0) DSOP ) ASLAIIIP IOPISUOD

‘9N SOPISOUUS JO J[NSAI B 9q ABW YIIYM
Surduwrexds jo Surureidwo)) :soprsouuag

Kderay

Idd Wi19)-3uOo[ J0J UOHBIIPUI OU ‘QuT)
st} e swoydwAs xnpja1 oN :ojozeidaqey

C

C

€ SI

paleIsay Krewrung

Suiqriosardap 10j speuonEY

PaqLIOS
-a1dap A[[nyssooons
SUONEOIPAUW JO JqUINN

PaqLIOS
-a1dap 2q 03 paydaooe
SUOTIBOIPAW JO JOqUINN

Sur
-quiosa1dop 10y poysa3sns
SUOIEOIPOW JO JOqUINN] JUSPISIY

(ponunuoo) zsjqey

pringer

Qs



1165

International Journal of Clinical Pharmacy (2020) 42:1153-1167

(istnergo
-Ksd Aq paquiosaxd ‘pajosfor) weidoreir)
(pasearoop) wredazero]
(PanunuodsIp) SuIpnIULY

(penunuoossip) aurdenong)
(payoms) opLIngAIo

(panunuod
-SIp) WEJIO WLISPRWILIO[O/3UOSRYIoWelog
(PaNUNUOISIP) WEAID SBUJO[II]

(pasea109p) auoprraduwog
(ponunuodsIp) @XNENA

(Ade1ay) uo Keys
0) Qouaijaxd Afrurey ‘pajosfar) rzadouo(q

uoneguofoxd 1,0) pue S109Jj9 9SIAPE JO
YSLI 9SBAIOP 0) S0P ) SUISLAIIOP pPUSW
-wooa1 ‘dnoi3 a3e s1y 10J 9SOp WNWIXEW
9y} aroqe Jursn Apuarin)) :werdorer)
91qIssod J1 onUIIUOISIP PUB 10919
QUIUILISIAP 03 A[MO[S ASOP Y} ASBAINI(
‘Kyorxue Funeaei3se oq Aew pue Kinfur
urelq i syuoned ur pasn are sourdo
-ZeIPOZUaq USYM UOTIE)ISE UT 9SeaIour
9[qrssod 31s033ns sarpmg :wedozeio|
xnpya1 jo swoydwAs ou ‘AKderoyy
ur19)-SUOT J0J UOTIBIIPUT ON :QUIPHIUBY
Quwm SIY) 8 ONSSI UB JOU ST
[yorym uone)ide J0j wIs)-3uoy uo uaaq sey
juoned pue puSLILIOdT JOU ST BIJUSWDP UT
swojdwAs [einoraeyaq 10y asn) :ourdenan)
opIZE[dIS
0) 3uIyo)IMS J9pISuo)) "pasuojoid pue
prder a10A3s 2q ued YoryMm eruradA[3odAy
JO jSLI pasearour 0) anp syuaned AL1op[e
Ul PIOAR 0} PAPUAWIOIAY :9PLINGAID
yser juaaaxd o) @ased So[YL
se yons weald jue)ojoid e Sursn pue
A[uo N¥d 01 SurSueyo IopIsuo)) ‘Aoedujo
PISBIIOAP PUE S)O9YJQ APIS PASBAIOUL UT
j[nsar Aew yorym ysel 10y A[rendar Jursn
TWEaIO |:] WISPLWILIO[O/oUoseyjowe)ogq
QATIOYR ST}
Surpuy Jou ST Juened (WEaId JeUuJo[dIJ
Aqrep 3w og jo
wNWIxew o} 9sop aseard9(q "duidenonb
pue nizadouop ym pasn uaym uones
-uojo1d Jo YSII SOLIIEd puE WNWIXeW
POPUSWILIIOIAI JA0GE ST YIIYM (A[Tep
Sw g) asop y3ry Sursn :ouoprradwroy
ei3eydsAp o)
anp 31 Surmojems d[qnon jo sururejdwoo
“a31e] 9ynb st J9[qR) pUR UOTIRIOUSTOP
Je[noew Jo SISOuSeIp ou :@Xn[eiA
[2A9] s1y) e Aderoy) wory uaas
1youaq ou pue (¢/8 Jo HSIWIA :[zedauo(

C

C

€ 81

paleIsay

Arewrung

Suiqriosardap 10j speuonEY

PaqLIOS
-a1dap AJ[nyssooons
SUONEOIPAUW JO JOqUINN

PaqLIOS
-a1dap 2q 03 paydaooe
SUOTIBOIPAW JO JOqUINN

Sur
-quiosaIdop 10y poysa3sns

SUOTJEOIPOW JO JIqUINN JUSPISIY

(ponunuoo) zsjqey

pringer

a's



1166

International Journal of Clinical Pharmacy (2020) 42:1153-1167

This study emphasized collaboration and teamwork. The
intervention involved a pharmacist-led medication assess-
ment; however, the plan was finalized through consensus
with the physician, nursing staff, resident and caregivers as
appropriate. This collaborative approach reduced some bar-
riers cited in the literature, including lack of physician time,
support or confidence to make deprescribing decisions; lack
of awareness of deprescribing opportunities; fear of conse-
quences of deprescribing; and ineffective communication
between team members [4, 23]. Furthermore, designating
one team member responsible for initiating the deprescrib-
ing assessment may support sustainability of a deprescribing
program. Understanding the perspectives of residents and
their families regarding how best to integrate them into the
decision-making process will be important going forward.

The major limitation of this study is our small sample
size, which reduced our power to detect differences in qual-
ity of life and mortality. Another limitation is the use of
RAI-MDS data as a measure of quality of life. RAI-MDS is
a useful tool for quality improvement programs and initia-
tives but evidence for the reliability and validity of these
scores remains inconclusive [25]. As these scores were
routinely collected by staff prior to this project, we looked
for changes in the RAI-MDS scores as a surrogate measure
to ensure the intervention was not causing harm. However,
change in RAI-MDS scores is not a robust measure and cau-
tion should be used when interpreting change.

As the physicians and nursing staff caring for residents
in each group were the same and the study was not blinded
there could have been a carryover effect from participating
in the intervention; however, if anything this would under-
estimate the effect of the intervention. There were several
strengths of this study. The RA who conducted data col-
lection and analysis was blinded to participant allocation to
mitigate bias resulting from the open study design. We had
no losses to follow up, and introduced a new process within
the LTC facility, using resources and processes that were
already in place. Although this was a pilot, the RCT design
detected a significant difference between groups despite the
small sample size.

We demonstrated that a pharmacist-led deprescribing pro-
gram is effective at decreasing the number of PIMs taken by
residents, however, scaling up this program would necessi-
tate more resources to make this standard of care. We relied
on pharmacy students to provide medication reviews, as the
pharmacist time allocation for clinical services to the LTC
facility was insufficient to complete the study in a timely
fashion. The significant advantages of a pharmacist-led
intervention as compared to a targeted drug class approach
including identifying greater deprescribing opportunities
using this holistic approach and improved sustainability by
granting accountability to a single team member for seeking
deprescribing opportunities. An economic evaluation could

@ Springer

inform whether increasing pharmacist time to expand this
model of care for all LTC residents on a regular basis is
worthwhile.

Conclusion

A pharmacist-led deprescribing intervention can reduce the
number of unnecessary and potentially harmful medications
taken by LTC residents. Further research is warranted to
assess the cost-effectiveness of a pharmacist-led deprescrib-
ing program in LTC facilities.
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