" Research in Pharmaceutical Sciences University College Cork

e Co-funded by ’Xﬁr “\"".‘ NETPHARM School of Pharmac
e B A . ) y
x X X th e EU ro p ean U n i on "1* New Technologies for Translational &

MINISTRY OF EDUCATION, "
YOUTH AND SPORTS &

A TRADITION OF
INDEPENDENT
THINKING

= UCC

University College Cork, Ireland
Colaiste na hOllscoile Corcaigh

Polypharmacy, Care of the Older

Person, What is the Potential role of

a Pharmacist?

Prof. Stephen Byrne

Deputy President and Registrar

Chair in Clinical Pharmacy Practice 20th June 2024




Declaration .

Research funding relevant to care of the older person research
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elderly trials:

 TRUST (https://pubmed.ncbi.nim.nih.qgov/28402245/ )
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Origins of STOPP/START

2003: First draft of STOPP criteria
2004: First draft of START criteria
2006: Refinement of STOPP/START criteria

2007: Delphi validation of STOPP/START
criteria and preparation of manuscript for
publication. | -
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Clinical
experience

2 Senior Academic
Primary Care

Physicians

3 Senior Clinical Pharmacist
with a special interest

in elderly care
UK &

Ireland

5 community pharmacists
and 5 clinical pharmacists

Gallagher P et al., Int J Clin Pharmacol Ther 2008; 46: 72-83

UCC/CUH identify
IP in the elderly
as a problem

Evidence from
current literature

Draft criteria
created

9 Consultants in Geriatric
Medicine

~

<« 3 Consultants in Clinical

\ Pharmacology

1 Consultant in Old Age
Psychiatry

Validation of criteria
by expert panel
(Delphi consensus
Technique)

STOPP/START

Inter-rater reliability

«——— 8 physicians based
demonstrated

in geriatric units

in 6 European
. UCC

countries

Coldiste na hClleoxle



Intermational Jowmal of Clinical Pharmacology and Therapeutics, Vol. 46 — No. 2/2008 (72-83)

W STOPP (Screening Tool of Older Person'’s

Py Prescriptions) and START (Screening Tool to
_a‘*’“,(g&(b Alert doctors to Right Treatment). Consensus
) validation

e 2 eas 1965 P. Gallagher’, C. Ryan?, S. Byrne?, J. Kennedy® and D. O'Mahony®

"Department of Geriatric Medicine, Cork University Hospital, Wilton, Cork, 2School
of Pharmacy and *Department of Medicine, University College Cork, Cork, Ireland
Gallagher et al., Intern J Clin Pharm Ther 2008.
Age and Ageing Advance Access publiched October 16, 2014
Age and Aguing 2014; 0: 1-4 © The Author 200 4. Rublidvad by Onbrd University Press on bahall of the B th Gedaxics Socity.
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STOPP/START criteria for potentially
inappropriate prescribing in older people:
version 2

Derns O'Masoney'?, Davo O Suvan® Stesay Brang®, Mage Noa e OCornmoi®, Castn Ryand,

PauL GaLaGHER? UCC

College Cork, Ireland
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The Annals of Pharmacotherapy =

Geriatrics

Application of STOPP and START Ciriteria: Interrater Reliability

Among Pharmacists

Cristin Ryan, Denis O’'Mahony, and Stephen Byrne

2009 July/August, Volume 43

METHODS: Ten pharmacists (5 hospital pharmacists, 5 cc
were given 20 patient profiles containing details includin
sex, current medications, current diagnoses, relev:
biochemical data, and estimated glomerular filtration |
applied the STOPP and START criteria to each patient
PEOs identified by each pharmacist were compared wi
pharmacists who were highly familiar with the application
An interrater reliability analysis using the « statistic (chanc
agreement) was performed to determine consistency betv

RESULTS: The median « coefficients for hospital pharmr
pharmacists compared with the academic pharmacists for
0.88, respectively, while those for START were 0.91 and C

Table 2. Comparison of PIMs and PEOs by Pharmacists

Using STOPP and START
Median x
Comparators ppos pneg (p<0.01;95% CI)
STOPP
SA
HPs 0.87 0.99 0.89(0.68t0 1.0)
CPs 0.88 0.99 0.88(0.67 to 1.0)
Inter HPs 0.80 0.99 0.82(0.55t01.0)
Inter CPs 0.75 0.99 0.78 (0.46 to 0.99)
START
SA
HPs 0.83 099 0.91(0.75t01.0)
CPs 0.87 0.99 0.90(0.76 to 1.0)
Inter HPs 0.83 0.99 0.90(0.70to 1.0)
Inter CPs 0.79 0.99 0.82(0.57 to 0.99)

CPs = community pharmacists; HPs = hospital pharmacists; Inter =
comparison among pharmacists working in the same setting; PEO =
potential errors of omission; PIM = potentially inappropriate medicines;
pneg = proportion of negative agreement; ppos = proportion of posi-
tive agreement; SA = standard answers; START = Screening Tool to
Alert doctors to Right Treatment; STOPP = Screening Tool of Older
Peoples’ Prescriptions.
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ORIGINAL INVESTIGATION
LESS IS MORE

Potentially Inappropriate Medications Defined
by STOPP Criteria and the Risk of Adverse Drug
Events in Older Hospitalized Patients

Hilary Hamilton, MB, MRCPI; Paul Gallagher, PhD, MRCPI; Cristin Ryan, PhD, MPSI;
Stephen Byrne, PhD, MPSI; Denis O'Mahony, MD, FRC ,
Stephen Byrne, PhD, MPSL; Denis O'Mahony, MD, FRCPI Arch Intern Med. 2011;171(11):1013-1019

° “Any noxious, unintended and undesired effect of a drug,
excluding therapeutic failures, intentional or accidental poisoning,
and drug abuse.” WHO 1969

« Severe ADE -
- Immediate discontinuation of suspect drug
- Required resuscitative or antidote treatment
- Caused or contributed to hospitalization
- Caused or contributed to death
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600 Fatient admissions

WHO definition

A4

panal consensus

of ADE and expert | D 329 ADES In 158 patients

WHO-UMC ADE ¥
causality critaria — 219 ADEs causal or contributory
and axpart panel to iImmediate admission
CONsensus
\ 4
Hallas critaria 151 ADES causal or contributory
for ADE — to iImmeatate admission and
avoldablity dafinitaly or possibly avoldable

94 ADES causal or contributory to
admission and avoldabde listad
In STOPP criteria (62.2% of
causal and avoldable ADES)

34 ADEs causal or contributory 1o
admission and avoldabie listad
In Bears critaria (22.5% of
causal and avoldable ADES)

Figure. Flow chart showing how 600 consecutively hospitalized older

patients were classified according to the ADEs identified. The chart shows
whether ADEs were causal or contributory to admission (WHO-UMC criteria
plus expert panel consensus) and whether ADEs were avoidable or possibly

avoidable (Hallas criteria). ADEs indicates adverse drug events;
STOPP, Screening Tool of Older Persons’ potentially inappropriate
Prescriptions; WHO, World Health Organization; and WHO-UMC, World
Health Organization-Uppsala Monitoring Centre.

40% male; median
age 7/

34% taking < 5
meds:

46% taking 6-10
meds:

20% taking > 10
meds

329 ADEs identified
in 158 pts (26.3%)
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s ORIGINAL RESEARCH ARTICLE

The Impact of a Structured Pharmacist Intervention
on the Appropriateness of Prescribing in Older Hospitalized

Patients

David O’Sullivan - Denis O°Mahony - Marie N. O’Connor -

Paul Gallagher - Shane Cullinan - Richard O’Sullivan -
James Gallagher - Joseph Eustace - Stephen Byrne

© Springer International Publishing Switzerlond 2014

Abstract

Background Throughout the literature, drug-related
problems (DRPs), such as medication reconciliation issues
and potentially inappropriate prescribing, have been
reported to be associated with adverse outcomes in older
individuals. Both structured pharmacist review of medi-
cation (SPRM) interventions and computerized decision
support systems (CIDSSs) have been shown to reduce
DRPs,

Objective  The objectives of this study were to (i) evaluate
the impact of a specially developed SPRM/CDSS inter-
vention on the appropriateness of prescribing in older Irish
hospital inpatients, and {ii) examine the acceplance rates of
these recommendations.

Meihiods We prospeciively reviewed 361 patients, aged
=65 years who were admitted to an Irish university
teaching hospital over a 12-month period. At the point of

D. O'Sullivan - S. Cullinan -
S. Byme (&)
Phammaceutical Care Research Group, Scheol of Pharmacy,
University College Cork, Cork, Ireland

e-mail: stephen.byme @ucc.ic

D. O'Sullivan
e-mail: dos| 983ucc@gmail.com
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Published online: 06 May 2014

admission, the patients received a SPRM/CDSS interven-
tion, which screened for DRPs. Any DRPs that
identified were then communicated in o the
attending medical team. The patient’s medical records
were reviewed again at 7—10 days. or at the point of dis-
charge (whichever came first).

Resules  Of the 361 patients reviewed, 181 (50.1 9%) were
female; the median age was 77 years [interquartile range
(IQR) 71-83 years). A total of 3,163 (median 9, IQR 6-12)
and 4,192 (median 12, IQR 8-15) medications were pre-
scribed at admission and discharge, respectively. The
SPRM gencrated 1.000 recommendations in 296 patients.
Of the 1,000 recommendations, 3548 (54.8 %) were
implemented by the medical ieams accordingly. The
SPRM/CDSS intervention resulted in an improvement in
the appropriateness of prescribing as defined by the med-
ication appropriateness index (MAI), with a statistically
significant difference in the median summated MAI at
admission (15, IQR: 7-21) and follow-up (12, IQR: 6-18):
p < 0.001. However, the SPRM did not result in an
improvement in appropriateness of undecrprescribing as
defined by a modified set assessment of care of valnerable
clders (ACOVE) criteria

Conclusion This study indicated that DRPs are prevalent
in older Irish hospiwalized inpatients and that a specially
developed SPRM intervention supported by a CDSS can
improve both the appropriateness and accuracy of medi-
cation regimens of older hospitalized inpatients.

were

writing

1 Introduction

Older individuals aged >65 years constitute approximately
12 95 of the Irish population, with this figure expected to
almost double by 2045 [1). During the same pcriod the

A\ Adis
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ORIGINAL RESEARCH ARTICLE

Prevention of Adverse Drug Reactions in Hospitalised Older
Patients Using a Software-Supported Structured Pharmacist
Intervention: A Cluster Randomised Controlled Trial

David O’Sullivan® - Denis O’Mahony>> - Marie N. O’Connor? - Paul Gallagher™ -
James (;ullugherl - Shane Cullinan® - Richard O’Sullivan® - Joseph Eustace? -

Stephen Byr ne'?

© Springer International Publishing Switzerland 2015

Abstract
Background
reactions (ADRs) in older hospitalised patients are lacking.
Previous randomised controlled trial (RCT) data indicate
that a structured pharmacist review of medication (SPRM)
can reduce inapproprate prescribing in older hospitalised
patients. However, no RCT data show that an SPRM
reduces ADRs in this population.

Methods We performed a cluster RCT comparing a
support (CDSS)-supported
SPRM intervention with standard pharmaceutical care in
older patients hospitalised with an acute unselected illness.
Over 13 months, we 1833 patients
=65 years admitted to specialist services other than geri-
atric medicine for study inclusion. We randomised 361
patients to the trial intervention arm and 376 patients to the

Proven interventions to reduce adverse drug

clinical decision software

screened aged

control arm, applying the intervention at a single tmepoint
within 48 h of admission. The primary endpoint (ADR
incidence) was assessed at 7-10 days post-admission or at
discharge (whichever came first). The secondary endpoints
were the median hospital length of stay (LOS) and hospital
mortality rate.

2 Stephen Byrne
stephen.byrne @ ucc.ie

Pharmaceutical Care Research Group. School of Pharmacy,
University College Cork, College Road, Cork, Ireland

Department of Geriatric Medicine, Cork University Hospital,
Wilton, Cork. Ireland

g School of Medicine, College of Medicine and Health
Sciences, Brookfield Complex, University College Cork,
Cork, Ireland

= Health Research Board of Ireland Clinical Research Facility,
University College Cork, Cork, Ireland

Published online: 23 November 2015

Results Attending clinicians in the intervention group
implemented 54.8 9% of SPRM/CDSS prescribing recom-
mendations. Ninety-one ADRs occurred in 78 control
patients (20.7 %) compared with 61 ADRs in 50 inter-
vention patients (13.9 %), i.e., an absolute risk reduction of
6.8 9. The number needed to treat (NNT) to prevent one
patient having one ADR was 15; the total NNT to prevent
one ADR was 14. The median LOS and hospital mortality
were not significantly different

An SPRM delivered on a CDSS platform
significantly reduces ADR incidence in acutely hospi-
talised older people.

Conclusion

This study demonstrated the ability of a clinical
pharmacy medication review supported by
computerized clinical decision support software to
reduce adverse drug reactions (ADRs) amongst older
patients.

An ADR trigger list proved to be very effective in
the identification of serious and non-trivial ADRs
amongst older patients.

Pharmacists have the potential to reduce the
occurrence of in-hospital ADRs and optimise
prescribing for older patients.

1 Introduction
Adverse drug reactions (ADRs) represent a major public

health problem in the globally expanding older population
[ 1-5]. Multi-morbid illness and associated polypharmacy,
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ORIGINAL RESEARCH ARTICLE

Structured Pharmacist Review of MVMedication in Older
A Cost-Effectiveness Analysis

Hospitalised Patients:

James Gallagher' * David O Sallivan’
Nowl Woods' - Denis O "Mahony*" -

* Suranne McCarthy'
Stephen Byrne'

- Paddy G illespic’

N = B
Component Cost
Per application

Non- Per review of €5.06
L HILELIS pharmaceutical
hospital care plan
doctor .
Inpatient Cost of care per €850
day hospital in
patient day
Software One off €1000

installation of

costs

software

programme

Outcome -
Incremental cost-
effectiveness ratio
(ICER)

Incremental analysis -
Multi-level mixed
effect regression
models

Uncertainty — Cost-
effectiveness
acceptability curves

unhnully Collogo CM lmland
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Outcomes

COST ANALYSIS

INTERVENTION
(N = 361)

Mean (SD)

CONTROL
(N = 376)

Mean (SD)

Total Cost (€)

13242 (15530)

15465 (19310)

Incremental Cost:
Mean cost difference
(95% CI’s) (p-value)

Incremental Analysis

Intervention versus
Control

-815
(-3451, 1820) (0.544)

EFFECTIVENESS ANALYSIS N (%) N (%)
ADR Event 50 (13.85) 78 (20.74) Incremental Effect:
ADR Event Odds Ratio 0.655
(95% CI’s) (p-value) (0.431, 0.994) (0.047)
No. of ADR Events N (%) N (%)
0 311 (86.15) 298 (79.26) I T Effoct
1| 40(11.08) 65 (17.29) ;creT:;:E ect: 0.06)
2 9 (2.49) 12 (3.46) D'(;o i v;lnts 0.135 -0'008) (0.081)
3 1(0.28) 0(0.00) ifference in Mean (-0.135, 0. .
(95% CI’s) (p-value)
Mean (SD) Mean (SD)
0.169 (0.456) 0.242 (0.503)

& UCC

Univarsity College Cork, Ireland
Colaiste na hCllsoxle Carcagh




Incremental cost-effectiveness ratio of
SPRM/CDSS

Costs [+]

*

H

Health-care
effects [I]
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Difference in sffects
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Difference in costs

0.300
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ORIGINAL RESEARCH ARTICLE -

@ CrossMark

Prescriber Implementation of STOPP/START Recommendations
for Hospitalised Older Adults: A Comparison of a Pharmacist Approach
and a Physician Approach

Kieran Dalton'(® . Denis 0’'Mahony?? - David O’Sullivan' - Marie N. O'Connor® - Stephen Byrne'

e ysiian | pharmacist

STOPP Recommendations Implemented 237/292 T 100/255
% STOPP Recommendations Implemented 81.2 39.2%
||
START Recommendations Implemented 139/159 13/44
0.0001
% START Recommendations Implemented 87.4% B 29.5%
Total STOPP and START Recommendations 376/451 113/299
Implemented
p <0.0001
% STOPP/START Recommendations Implemented 83.4% 37.8%
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Eye on the patient benefit prize SENATO R(_*
\

ADRs,l
Cost

School of Pharmacy
%«9 University College Cork
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Background to the SENATOR study

e Multi-centre randomised controlled trial (RCT). SENATOR(_H

Intervention:

e computer-generated recommendations
targeting PIP to prevent in-hospital ADRs in
older adults.

Interim analysis:

* prescriber implementation rates: ~ 17%

» Factors affecting implementation must be
identified.

.
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Age and Ageing 2020; 49: 605—6 | 4 © The Author(s) 2020. Published by Oxford University Press on behalf of the British Geriatrics

doi: 10.1093/ageing/afaa072 Society. All rights reserved. For permissions, please email: journals.permissions@oup.com 10010146 SENATOR(_H
Published electronically 2 June 2020

Female 01122016 10:12
10-1839 7
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Prevention of adverse drug reactions

in hospitalized older patients with
multi-morbidity and polypharmacy: the
SENATOR* randomized controlled clinical trial

3| o] <[] o o]« 8 <]+

[

ndcated. prescrpton (e9. o ACE

Any drug prescribed beyond the recommended duration, where treatment

pantoprazole duration s well defined.

esean)

Antiplatelet therapy (aspirin or clopidogre! or prasugre! or ticagrelor) with a documented history of coronary,
cerebral or peripheral vascular disease.

Angiotensin Converting Enzyme (ACE) inhibitor with systolic heart failure and/or documented coronary
artery disease.

Seasonal trivalent influenza vaceine annualy.

0 - Adverse 1-No 2 - Possibly | 3 - Possibly | 4 - Possibly

significance clinical low important very
Category of clinical relevance relevance relevance

relevance | important
relevance

STOPP Recommendations (% Total 19 129 212 171 32 E63

STOPP) (3.4%) (22.9%) (37.7%) (30.4%) (5.7%)

START Recommendations (% Total 26 70 108 114 44 S

START) (7.2%) (19.3%) (29.8%) (31.5%) (12.2%)

Difference between proportion of & :

STOPP and START at different p=0.0086 p=0.1964 p=0.0147 p=0.7191 p=0.0005 - @ U CC
categories of relevance Coldtste na hOllsasdo Carcagh




Barriers / Facilitators to
implementation

Drugs & Aging
https://dol.org/10.1007/540266-020-00787 -6
ORIGINAL RESEARCH ARTICLE
Ohace for
oy

Factors Affecting Prescriber Implementation of Computer-Generated
Medication Recommendations in the SENATOR Trial: A Qualitative

Study

Kleran Dalton"( - Denls O'Mahony™ - Shane Cullinan® - Stephen Byme'
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Results — Main Themes

1. Clinical relevance and complexity of the recommendation

2. Interprofessional communication 3. Prescriber role and identity

H
G

4. Knowing each other and developing 5. The hospital environment
trusting relationships v

~

5 \-‘
Sy _
4 L |
‘ School of Pharmacy g | .
U University College Cork
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Key factors affecting implementation

1. Clinical relevance of the recommendation.

2. Method of communication and integration into
prescriber workflow.

3. The hospital environment. b A

N
Qv
()
i

L
3 Psychotogical

4. Prescriber identity and Prescriber
inertia.

5. Source of the recommendation.

BUCC
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Optimal Pharmacotherapy
for older people

Optimisation of pharmacotherapy must be multi-faceted & patient-ceﬁgjCC

Univarsity College Cork, Ireland
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Age and Ageing Advance Access published January 10, 2016

Age and Ageing 201 6; 0: | -9
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SYSTEMATIC REVIEW

© The Author 201 6. Published by Oxford University Press on behalf of the British Geniatrics Society.
All rights reserved. For Permissions, please email: joumals.permissions@oup.com

Improving the appropriateness of prescribing
in older patients: a systematic review and
meta-analysis of pharmacists’ interventions
in secondary care

KieraN ANTHONY WALSH"2, DaviD O’RIORDAN'?, PATRICIA M. KEARNEY?, SUZANNE TIMMONS?,

STEPHEN BYRNE'

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Gillespie 2013 5 42 182 10 73 186 266%  -5.00[6.21,-379 -
Helstrom 2011 45 799 108 49 725 101 248% <040 [-2.46, 1 66)
Schmader 2004 53 49 202 96 82 198 264%  -4£30[-5863,6-297) -
Spinewine 2007 71 75 9% 193 125 90 222% -12.20[-15.19,-9.21] —
Total (95% CI) 589 575 100.0%  -5.27 [-8.44, -2.11) -

. = . R = = R = | } T t {
Heterogeneity: Tau® = 9.44; Chi* = 41.43, df = 3 (P < 0.00001); P = 93% 20 0 5 10 20

Tost for overall effect: Z = 3.26 (P = 0.001)

Favours [experimental] Favours [control]

BUCC
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Optimizing Therapy to Prevent Avoidable Hospital
Admissions in Multimorbid Older Adults (OPERAMY:
cluster randomised controlled trial

Blum MR; Sallevelt BTGM; Spinewine A; O'Mahony D; Moutzouri E; Feller M;
Baumgartner C; Roumet M; Jungo KT; Schwab N; Bretagne L; Beglinger S; Aubert
CE; Wilting I; Thevelin S; Murphy K; Huibers CJA; Drenth-van Maanen AC; Boland
B; Crowley E; Eichenberger A; Meulendijk M; Jennings E; Adam L; Roos MJ;
Gleeson L; Shen Z; Marien S; Meinders AJ; Baretella O; Netzer S; de Montmollin

M; Fournier A; Mouzon A; O'Mahony C; Aujesky D; Mavridis D; Byrne S; Jansen . /\ O P E RA M

PAF; Schwenkglenks M; Spruit M; Knol W; Dalleur O; Trelle S; Rodondi N

thebmj S(I)uzr;et al. BMJ.
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OPERAM — Across 4 Clinical Sites

WP1: Management, WP Leader: SCIPRO

WP2: Scientific Coordination, WP Leader: Uni Bern

WP 3: Software Tool for
Optimizing Medication
WP Leader: UMC
Utrecht

WP 4: Medication Review and
Implementation
WP Leader: Cork

WP 5: Clinical Outcomes and WP 8: Health i
Patient Preferences Economics

WP Leader: UC Louvain WP Leader: Uni Basel

WP 7: Network Meta-
Analysis
WP Leader: Uni Bern

WP 6: Data Management and
Statistics
WP Leader: Uni Bern

WP 9: Integration,
Dissemination and Exploitation
WP Leader: UMC Utrecht ?

Poriner No. 01 (Coordinator)
UBERN - UNIVERSITAET BERN
Country: CH

Portner No. 02
UCL - UNIVERSITE CATHOUQUE DE LOUVAIN
Country: BE

Portner No. 03
UU - UNIVERSITEIT UTRECHT
Country: NL

Portner No. 04

UCC - UNIVERSITY COLLEGE CORK, NATIONAL
UNIVERSITY OF IRELAND, CORK

Country: IE

Portner No. 05
UNIBAS - UNIVERSITAT BASEL
Country: CH

Portner No. 06
P21 - TP21 GMBH
- Country: DE

Portner No. 07
UOI - PANEPISTIMIO IOANNINON
Country: EL

Portner No. 08

UMCU - UNIVERSITAIR MEDISCH CENTRUM
UTRECHT

Country: NL

Portner No. 09

Ud'A - UNIVERSITA DEGLI STUDI GABRIELE
DANNUNZIO DI CHIETI-PESCARA

Country: IT

Countries participating in the OPERAM trial

Source: https://www.operam-2020.eu/index.php?id=1502, accessed

26.08.2022

B OPERAM
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OPERAM study participants

Participants

Adults aged 2 70 years
Admitted to a participating
hospital ward

Multimorbidity (> 3 chronic
conditions)

Polypharmacy (= 5 daily drugs)
Few exclusion criteria to

maximize generalizability

Intervention

Cluster-randomisation at the level of
attending hospital physicians

1:1 randomisation to the intervention
or control arm

Intervention performed by team of a
doctor and a pharmacist

Structured assessment of preadmission
medication list

B OPERAM %UC(‘

nﬂersl Coloa C ﬁ( ol.md



OPERAM Intervention (contd’)

=  \Web-based evidence-based structured ey
Dr. Marco Spruit analyzing Patient Anonymously V2020.05b.04a /IE/EN / SS
medication review using STRIP

First name: patient Last name: Anonymously Age: 80 Gender: © Male Female Ethnicity: @ Non-negroid Negroid
istant

D 2 D B D
" Based on the STOPP/START
criteria

E03.9:  Hypothyroidism, unspecified
Starting date: 1-4-2005

Ho3AA01:levothyroxine sodium tablets Oral 50 mcg

1 xper day chronic Explanation
50  microgramno preference

Assign medications to diseases V¥

i1z Non-insulin-dependent diabetes mellitus Below is the list of medicines used by this patient. Assign them to his or her diseases by

| G e n e ra t i O n Of p a t i e n t S p e C i fi C moasso‘sangwlxiildaaz‘iede‘;;?g;ied release tablets Oral 60 mg cragging and dropping them on the lst shwn left

1 xper day chronic
60 miligram no preference

NO2BAO1:aspirin-gastro-resistant tablets Oral 75-mg

prescribing recommendations

Fazo:  Recurrent depressive disorder, unspecified A0BABO2: bi gast istant tablets-Oral-6-mg
Starting date: 1-4-2005 fxperday chronic
NosAHo4:quetiapine tablets Oral 100 mg 10 miligam in the evening
2 xper day chronic HO3AAO1 yroxi dium-tablets Oral- 50 mog
50  miligram in the morning 1 xper day chronio
. 25 miligram i the evening 50 microgramno preference
| F I n a re O rt S e n t to e n e ra NosAXx16:venlafaxine modified release capsules 150 mg C0scAD!
1 xper day chronic W“WM ) o
150 miligram no preference Xper day onic

20 miligram no preference

practitioners with all prescribing e

recommendations Excerpt from the ‘Systematic Tool to Reduce
Inappropriate Prescribing’ (STRIP) assistant

Sources: (1) O’'Mahony et al. Age Ageing. 2015. | Drenth-van Maanen et al. J Eval Clin Pract. 2018. | Crowley et al. BMC Health Serv Res. 2020. | Adam et al. BMJ Open.
2019
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OPERAM - Study Flow Chart

#2008
Randomised

A

{ )

§ 1045 #963

Allocated to control group (in 56 clusters) Allocated to intervention group (in 54 clusters)

1043 Received usual care 916 Received allocated intervention*
\ 4 \ 4
§767 §726_
12 months follow-up completed 12 months follow-up completed
701 Ontime 620 Ontime
66 Outside of time windowt 106 Outside of time windowt
1 Notdone (n=768)% 1 Notdone (n=727)%

’ ’

#1045 $963

Intention to treat analysis Intention to treat analysis
Per protocol analysis§ Per protocol analysis§
6 Cluster size <5 patients 17 Cluster size <5 patients
2 Did not receive allocated intervention 47 Did not receive allocated intervention

298 Norecommendation applied at 2 months

Source: Blum et al. BMJ. 2021.

=  Total recruitment:
= 54 clusters
= 2,008 patients B OPERAM
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OPERAM - Clinical Outcome

Events (%)

Hazard ratio
(95% confidence

Control Intervention interval)
First drug related hospital admission 234 (22.4) 211 (21.9) 0.95 (0.77 to 1.17)
Death 203 (19.4) 172 (17.9) 0.90 (0.71to 1.13)
First fall 263 (25.2) 237 (24.6) 0.96 (0.79 to 1.15)
First preventable DRA 100 (9.6) 84 (8.7) 0.89 (0.63 to 1.25)

First DRA in patients with 21 STOPP
recommendation implemented at 2-month
follow-up

156/875 (17.8) 64/398 (16.1)

0.88 (0.65 ti1.19)

OPERAM

BUCC

u Wy werm, Coll.a. Coﬁ( | ol.md

DRA = drug-related hospital admission  oiie



Lessons learnt from OPERAM

L

Enrolment of >2000 patients
with multimorbidity with
minimal exclusion criteria

Few patients lost to follow-up

Addressing limitations of
previous trials through

Cluster randomisation
Maximized blinding

Adjudication of hospital
readmissions

= Perhaps some medication changes
in the control arm were similar to
the intervention, potential bias

= Single timepoint intervention

=  Cluster randomisation at the
level of the doctor (not
hospital), ? potential for
contamination in control
clusters

B OPERAM %U(“(’
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Frequency and acceptance of CDSS-generated

STOPP/START signals

An expert team’s involvement in
translating population-based CDSS signals
to individual patients is essential, as more

than half of the signals for potential
overuse, underuse and misuse were not
deemed clinically appropriate in a
hospital setting.

Sallevelt et al. Drugs Aging. 2022

Paternallsm Patient-centered care

Drugs & Aging 2022) 39:55-73
hiepeofgol.ng/ ) 0.1007/590066-021-00904 2

ORIGINAL RESEARCH ARTICLE

i@

Frequency and Acceptance of Clinical Decision Support
System-Generated STOPP/START Signals for Hospitalised Older
Patients with Polypharmacy and Multimorbidity

BasttaanT. G. M. Sallovelt’ © - Corlina J. A Hutbars® JodyM.JO’Pl\hq’ Toine C. G. Egberts'?
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Partnership of care

- B OPERAM

 Patient as an actor of care e Self-management
* Informed decision * Member of the care team

Competency development e Life-project focus

. . N . l‘ l UC C
Informing Consulting Involvement Co-building Co-leadership
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Questions

@UCC

nno Colm o-t.rohn
aiste na hCllsoxle



References

http://ec.europa.eu/eurostat/statisticsexplained/index.php/Population_structure_and ageing

Ryan C, O‘Mahony D, Kennedy J, Weedle P, Byrne S. Potentially inappropriate prescribing in an Irish elderly population in primary care.
British journal of clinical pharmacology. 2009 Dec 1;68(6):936-47.

Gallagher P, Lang PO, Cherubini A, Topinkova E, Cruz-Jentoft A, Errasquin BM, Madlova P, Gasperini B, Baeyens H, Baeyens JP, Michel JP.
Prevalence of potentially inappropriate prescribing in an acutely ill population of older patients admitted to six European hospitals.
European journal of clinical pharmacology. 2011 Nov 1;67(11):1175.

O’Sullivan DP, O’Mahony D, Parsons C, Hughes C, Murphy K, Patterson S, Byrne S. A prevalence study of potentially inappropriate
prescribing in Irish long-term care residents. Drugs & aging. 2013 Jan 1;30(1):39-49.

https://onlinelibrary.wiley.com/doi/pdf/10.1111/jgs.13702

O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan C, Gallagher P. STOPP/START criteria for potentially inappropriate prescribing in
older people: version 2. Age and ageing. 2015 Mar 1;44(2):213-8.

O’Sullivan D, O’Mahony D, O’Connor MN, Gallagher P, Cullinan S, O’Sullivan R, Gallagher J, Eustace J, Byrne S. The impact of a structured
pharmacist intervention on the appropriateness of prescribing in older hospitalized patients. Drugs & aging. 2014 Jun 1;31(6):471-81.

O’Sullivan D, O’Mahony D, O’Connor MN, Gallagher P, Gallagher J, Cullinan S, O’Sullivan R, Eustace J, Byrne S. Prevention of adverse drug
reactions in hospitalised older patients using a software-supported structured pharmacist intervention: a cluster randomised controlled
trial. Drugs & aging. 2016 Jan 1;33(1):63-73.

O'Connor MN, O'Sullivan D, Gallagher PF, Eustace J, Byrne S, O'Mahony D. Prevention of Hospital-Acquired Adverse Drug Reactions in Older
People Using Screening Tool of Older Persons' Prescriptions and Screening Tool to Alert to Right Treatment Criteria: A Cluster Randomized
Controlled Trial. Journal of the American Geriatrics Society. 2016 Aug 1;64(8):1558-66.

& UCC

Univarsity College Cork, Ireland
Loldiste na hCllscxle Carcagh



References

Scott IA, Hilmer SN, Reeve E, Potter K, Le Couteur D, Rigby D, et al. Reducing inappropriate
polypharmacy: the process of deprescribing. JAMA Intern Med. 2015;175(5):827-34.

Hamilton H, Gallagher P, Ryan C, Byrne S, O’'Mahony D. Potentially inappropriate medications
defined by STOPP criteria and the risk of adverse drug events in older hospitalized patients.
Archives of internal medicine. 2011 Jun 13;171(11):1013-9.

Curtin D, O’'Mahony D, Gallagher P. Drug consumption and futile medication prescribing in the
last year of life: an observational study. Age Ageing. 2018 Apr 23;47(5):749-53.

Thillainadesan J, Gnjidic D, Green S, Hilmer SN. Impact of deprescribing interventions in older
hospitalised patients on prescribing and clinical outcomes: a systematic review of randomised
trials. Drugs & aging. 2018 Apr 1;35(4):303-19.

Thio SL, Nam J, van Driel ML, Dirven T, Blom JW. Effects of discontinuation of chronic
medication in primary care: a systematic review of deprescribing trials. Br J Gen Pract. 2018 Oct
1,68(675):e663-72.

Martin P, Tamblyn R, Benedetti A, Ahmed S, Tannenbaum C. Effect of a pharmacist-led
educational intervention on inappropriate medication prescriptions in older adults: the D-
PRESCRIBE randomized clinical trial. Jama. 2018 Nov 13;320(18):1889-98.

Tannenbaum C, Martin P, Tamblyn R, Benedetti A, Ahmed S. Reduction of inappropriate
benzodiazepine prescriptions among older adults through direct patient education: the
EMPOWER cluster randomized trial. JAMA internal medicine. 2014 Jun 1;174(6):890-8.



References

Potter K, Flicker L, Page A, Etherton-Beer C. Deprescribing in frail older people: a randomised
controlled trial. PLoS One. 2016 Mar 4;11(3):e0149984.

O’Connor MN, O’Sullivan D, Gallagher PF, Eustace J, Byrne S, O’Mahony D. Prevention of
hospital-acquired adverse drug reactions in older ﬁeople using screening tool of older persons'
prescriptions and screening tool to alert to right treatment criteria: A cluster randomized
controlled trial. Journal of the American Geriatrics Society. 2016 Aug;64(8):1558-66.

O’Sullivan D, O’'Mahony D, O’Connor MN, Gallagher P, Gallagher J, Cullinan S, O’Sullivan R, Eustace
J, Byrne S. Prevention of adverse drug reactions in hospitalised older patients using a software-

supported structured gharmacist intervention: a cluster randomised controlled trial. Drugs & aging.
2016 Jan 1;33(1):63-73.

Gallagher J, O’Sullivan D, McCarthy S, Gillespie P, Woods N, O’Mahony D, Byrne S. Structured

g(har_macist review of medication in older hospitalised patients: a cost-effectiveness analysis. Drugs
aging. 2016 Apr 1;33(4):285-94.

O’Brien GL, O’'Mahony D, Gillespie P, Mulcahy M, Walshe V, O’Connor MN, O’Sullivan D, Gallagher J,

Byrne S. Cost-effectiveness anaIBsis of a physician-implemented medication screening tool in older
hospitalised patients in Ireland. Drugs & aging. 2018 Aug 1;35(8):751-62.

Curtin D, Jennings E, Daunt R, Randles M, Gallagher P, O’'Mahony D. Deprescribing in frail older
eogle transitioning to long-term care: a randomized trial using STOPPFrail criteria. Age Ageing.
019; 48 (Supplement 3).

Frankenthal D, Lerman Y, Kalendaryev E, Lerman Y. Intervention with the screening tool of older
persons potentially inappropriate prescriptions/screening tool to alert doctors to right treatment
criteria in elderly residents of a chronic geriatric facility: a randomized clinical trial. Journal of the
American Geriatrics Society. 2014 Sep 1;62(9):1658-65.




References

Gallagher J, O’Sullivan D, McCarthy S, Gillespie P, Woods N, O’Mahony D, Byrne S. Structured pharmacist review of
medication in older hospitalised patients: a cost-effectiveness analysis. Drugs & aging. 2016 Apr 1;33(4):285-94.

O'Brien G, O'Mahony D, Gillespie P, Walshe V, Mulcahy M, O'Connor M, O'Sullivan D, Gallagher J, Byrne S. A Cost-
Effectiveness Analysis of A Physician-Implemented, Medication Screening Tool in Older Hospitalised Patients in
Ireland. Value in Health. 2017 Oct 1;20(9):A493.

Gallagher J, Byrne S, Woods N, Lynch D, McCarthy S. Cost-outcome description of clinical pharmacist interventions
in a university teaching hospital. BMC health services research. 2014 Dec;14(1):177.

Gallagher PF, O'connor MN, O'mahony D. Prevention of potentially inappropriate prescribing for elderly patients: a
randomized controlled trial using STOPP/START criteria. Clinical Pharmacology & Therapeutics. 2011 Jun
1;89(6):845-54.

Hannou S, Voirol P, Pannatier A, Weibel ML, Sadeghipour F, von Gunten A, Mall JF, Salamun ID. Pharmacist
intervention acceptance for the reduction of potentially inappropriate drug prescribing in acute psychiatry.
International journal of clinical pharmacy. 2017 Dec 1;39(6):1228-36.

Kimura T, Ogura F, Yamamoto K, Uda A, Nishioka T, Kume M, Makimoto H, Yano I, Hirai M. Potentially
inappropriate medications in elderly Japanese patients: effects of pharmacists’ assessment and intervention based
on Screening Tool of Older Persons’ Potentially Inappropriate Prescriptions criteria ver. 2. Journal of clinical
pharmacy and therapeutics. 2017 Apr 1;42(2):209-14.

Kiel WJ, Phillips SW. Impact of Pharmacist-Conducted Comprehensive Medication Reviews for Older Adult Patients
to Reduce Medication Related Problems. Pharmacy. 2017 Dec 31;6(1):2.

Martin JH, Merino-Sanjuan V, Peris-Marti J, Correa-Ballester M, Vial-Escolano R, Merino-Sanjuan M. Applicability
of the STOPP/START criteria to older polypathological patients in a long-term care hospital. Eur J Hosp Pharm.
2017 Aug 9:ejhpharm-2017.

& UCC

Univarsity College Cork, Ireland

Loldiste na hCllscxle Carcagh



Thank you for your attention
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