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Join us in achieving...

Medication Without Harm
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WITHOUT HARM &%) Organization

Global Patient Safety Challenge




MEDICATION >

: World Health
Global Patient Safety Challenge Organization

“... human beings make mistakes rarely through neglect, but
instead because the systems, processes and procedures that
they work with are often flawed or dysfunctional.”

PRESCRIBING Human Factors e.g.

fatigue, staff shortages,
TRANSCRIBING poor environmental

conditions ‘

DISPENSING
Weak Medication

Systems

ADMINISTRATION



Health Care “Just Happened”

* Prior to 1960, health care was a fragmented collection of

unrelated events rather than a streamlined organized effort.
(Sheingold et al. (2014) https://doi.org/10.1016/j.ijans.2014.05.002)
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Framework for Improving Medication Safety
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3. High Risk
Situations

WHO recommends that countries develop programmes of work covering 4 domains:

4. Systems and
Practices of
Medication

1. Patients 2. 3. Health Care

and the Public Medicines Professionals




The Evidence Base

TRANSITION OF CARE Transition of care and pharmacotherapy
Akvardanataka/Bodleidur™?

(numerous IT systems)
Sjakrahu % * Therapy - Nuverandi lyfjafyrirmalakerfi LSH

> * Heilsugatt - Lyfjayfirsyn, lyfjafyrirmaeli & lyfjaavisanir med
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meiru
e ] : —
Helbsuzasla

* Saga - Lyfjadvisanir til apoteka

* Aria - Fyrirmaeli og medhondlun krabbameinslyfjagjafa

* CIS - Lyfjagjafir 4 gjorgesludeildum

* Voruhus gagna - Lyfjagogn v. fijarmala og rannsoknarvinnu

= —TT * Heilsuvera - Sjuklingavidmot, endurnyjun lyfsedla ofl,
L * Midlaegur lyfjagagnagrunnur Landlaknis
Eadurhalingas Daghybamsts * Midlagt lyfjakort sjuklinga
e Midlaeg stofnskra lyfja, vidhaldid af Lyfjastofnun

Source: Adalsteinn Gudmundsson
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1. Transitions of
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Polypharmacy: What drives it?

Fjolkvillar

Kliniskar leidbeiningar
Fjoldi leekna

Skortur upplysinga

Tregoa til ad heetta
meoferd

Skortur a reglulegri
yfirferd/endurskodun

Veentingar sjuklinga
“Sjalfvirk
lyfjaendurnyjun”
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Medical error—the third leading cause of death in the
us

Medical error is not included on death certificates or in rankings of cause of death. Martin Makary
and Michael Daniel assess its contribution to mortality and call for better reporting

Martin A Makary professor, Michael Daniel research fellow

Adverse medication is

the leading cause of

I'he annuad Bist of the most comamon comses of death in the iatrogenic death; 70%

United Stmes. compiled by the Centers for Discase Contol s HOw big is the problem? .
of deaths occurred in

patients aged > 75 years.

Dapartmant of Surgery, Johwns Hopking University School of Medicirm, Batmors, MD 21287, USA



@ Therapeutic Advances in Drug Safety

Editorial

The SENATOR project: developing and
trialling a novel software engine to optimize
medications and nonpharmacological

therapy in older people with multimorbidity
and polypharmacy

Roy L. Soiza, Selvarani Subbarayan, Cherubini Antonio, Alfonso J. Cruz-Jentoft,
Mirko Petrovic, Adalsteinn Gudmundsson and Denis 0'Mahony

Ther Adv Orug Saf

DOl 10.117%
20420984616675851

@ The Authoris], 2016.
Reprints and permissions:
http://www.sagepub.co.uk/
journalsPermissions.nav
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W DUblin(HELIX)
'Cork » East Anglia(UEA)
B Ghent(UGENT)

(UCS)

» Munich(GABO:mI)

W Lyon(CLIN)
»Ancana(iNRCA)

» Madrid(SERMAS)

Heimasida verkefnisins: www.senator-project.eu

Bakhjarl og styrktaradili rannséknarinnar er 7. Rammaaaetlun ESB (Grant agreement No 305930).

Névember, 2014

‘

SENATOR er framskyggn samanburdarrannsokn, framkveemd i
tveimur aféngum a sex haskélasjukrahusum i Evépu.

Skilmerki til patttoku: aldur >65 ara, virk medferd fleiri en
briggja langvinnra sjukdéma, innlogn a bradadeildir LSH.

[tarleg uttekt gerd & sjukddmsbyrdi og feerni. Mat lagt &
abendingar og oryggi lyfjamedferdar.

Aukaverkanir (12) lyfja kortlagdar og lyfjagogn patttokulanda
samraemd.

SENATOR hugbunadurinn er hannadur til ad radleggja
oruggari og hagkvemari lyfjamedferdir og benda a adrar leidir
til medferdar.

Gagnsemi radlegginga SENATOR hugbunadarins verdur metin.
pyding a viokomandi tungumal er hluti hugbunadarins.

A LSH var 410 sjuklingum bodin patttaka.

Frekari uppl:BMC Geriatrics2019 19:40



http://www.senator-project.eu/

SENATOR Trial: Phase 1
Results (n = 644)

SENATORII

Variable

n(%) or mean * SD

Number of chronic conditions

54+1.9

Number of medications 9.9+3.8

CIRS 13.3.£5.3

MMSE 24,7 +5.22

BTS 16.7+4.1

N\

Site N (%) >1 ADR /% ADR (95% C1) "\
Cork 149 (23.1%) 23 15.4 (10 —222.3)
Reykjavik 110 (17.1%) 28 25.5 (17.6 = 34.6)
Aberdeen 126 (19.6%) 36 28.6 (20.9-37.3)
Madrid 125 (19.4%) 31 24.8 (17.5-33.3)
Ghent 71 (11%) 12 16.9 (9-27.7)
Ancona 63 (9.8%) 9 14.3% (6.7 — 25.4)

A. Lavan et al.Ther Adv Drug Safety 2018



Aim of Trial. Phase 2 SENATORj

To assess the efficacy of SENATOR software in reducing
ADRs in older hospitalized patients.

1800 older multimorbid polypharmacy patients

/\

Control: Normal pharmaceutical care Intervention: Normal pharmaceutical care

+ SENATOR-generated prescribing advice

Primary outcome Proportion of patients with probable or certain non-trivial
incident ADR (in-hospital, or until day 14 post randomization)

Secondary outcome  Mean number of possible / probable / certain non-trivial ADRs
Use of appropriate non-drug therapy in subjects at risk of delirium

Tertiary outcomes Re-hospitalization & composite healthcare utilisation
Quality of life, allcause mortality



Inputs (eCRF)

Demographic details
Diagnoses (ICD 10)
Medications (ATC)
Functional status (BTS)
Cognitive status (MMSE)
Clinical parameters
Laboratory indices / ECG

SENATORMIG

SENATOR software

Outputs (report)

List of PIMs (STOPP)
List of PPOs (START)

List of drug-drug
interactions (Safescript)

List of drug-disease
interactions (Safescript)

ONTOP recommendations

SLides: Dr. Paul Ga[[aghev PhD FRCPI



SENATOR Rannsokn

10020026  SENATO Rx_*

Kyn: Female Dagsetning: 20.10.2016 14:10
Faodingardagur: 08-1927 Aldur: 89

Audkenni sjukiings

Meofylgjandi radleggingar eru byggoar & peim lyfjum sem voru i
notkun pegar mat fér fram og na EKKI til fyrirmaela sem voru
stoovuod timabundio.

SENATOR veitir almennar radleggingar en getur ekki gert rad fyrir
ollum einstaklingsbundnum breytileika . Pad er algjériega a abyrgd pess
laeknis sem skrifar upp & lyflamedferdina hvort medfylgjandi
radleggingar verdi notadar eda ekki.

Fost lyf sjuklings adur en metinn | SENATOR 20.10.2016 14:10:
(Vinsamlegast takid afstodu til ad hastta lyfi merktu appelsinugult, sja Otskyningar | STOPP radleggingum sem fylgja)
Samheiti lyfs
fondaparinux
furosemid
klopidégrel
gabapentin
asetylsalicylsyra
metéprolél

N O BEW N -3

mirtazapin

el paacetams ________________________|

13 venlafaxin
14 cipréfloxacin




Gaehid pess ad skyr abending sé fyrr ollum lyfizavisunum. Leitid jafnframt eftwr dwbdeigand: tvofaldn yfjadvisun Or sama lyfjaflokki (t d tveim ACE

hemlum, tveim sértaekum serdtoninupptokuhemium (SSRI))

esomeprazol

oxazepam

Oll lyf sem avisad er lengur en masit er med, par sem medferdarlengd er vel
skilgreind.

Benzodiazepin (slavandi, geta truflad skynurvinnsiu, skerda jafnvaegi).

Benzodiazepin i 4 vikur (ekki abending fyrir lengri medferd; hastta a
langvarandi réandi ahrifum, ruglastandi, jafnvesgisleysi, byltum og
umferdarslysum; dregid skyldi smam saman ur medferd med Sllum tegundum
benzodiazepina ef lyfin hafa verid tekin [ meira en 4 vikur, par sem hastta er a
frahvarfi ef mebéferd er hastt skyndilega.

Oll lyf sem avisad er lengur en meelt er med, par sem medferdarlengd er vel

skilgreind.

quetiapin

Gedrofslyf (geta valdid géngulagstruflunum, parkinsonheilkenni).

Lyf sem eru likleg til ad valda hasgdatregdu (t.d. antimuskarin/andkolinerg Iyf,
jarntéflur, opiét, verapamil, syruhemjandi lyf med alsambéndum) hja
sjuklingum med langvinna haegdatregdu ef kostur er a medferd par sem
minni haetta er a hasgdartregdu (haetta a aukinni haegbatregdu).

Geodrofslyf sem svefnlyf, nema svefntrufianir séu vegna gedrofs eda
heilabilunar (haetta a 6radi, lagprystingi, utanstrytueinkennum, byltum).

tramadol

Lyf sem eru likleg til ad valda hasgdatregdu (t.d. antimuskarin/andkélinerg Iyf,
jarntéfiur, opiét, verapamil, syruhemjandi lyf med alsambdndum) hja
sjuklingum med langvinna hasgdatregdu ef kostur er 8 medferd par sem
minni hastta er a hasgdartregdu (heestta & aukinni hasgdatregdu).

Reglubundin notkun opiata (adgreint fra notkun eftir p&rfum) an samhliéa
notkunar haegdalyfja (haetta 3 alvariegri hasgdatregdu).

Malping Lyfleekningasvids LSH - 4.april 2014
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ACE-hemlar (angindtensin vidtaka hemlar) ef dpol fyrir ACE-hemlum) ef slagbils hjartabilun eda ef stadfest
saga um kransasdasjukdom.

D-vitamin og kalkviébét hja sjuklingum med pekkta beinpynningu og/eda ségu um beinbrot eftir minnihattar
averka og/eda beinpéttnimeelingar T-gildi meira en -2,0 meeldar i fleiri en einu beini.

Hasgdalyf hja félki sem feer reglubundna opiatamedferd.

Arstidabundin trivalent bélusetning vegna infliensu arlega.

Bolusetning gegn sykingum af véldum pneumdkokka a.m.k. einu sinni eftir 65 ara aldur.

Medferd sem dregur ur nidurbroti beins eda beinaukandi medferd (t.d. bisfosfonét, strontium ranelate,
denosumab) hja sjuklingum med stadfesta beinpynningu og/eda sdgu um beinbrot eftir minnihattar averka
eda beinpéttnimaelingar (T-gildi- > 2,5 meeldar i fleiri en einu beini).

Sterk opidt i medal sterkum til svaesnum verkjum, par sem parasetamdl, bélgueydandi gigtarlyf (NSAID)
eda veikari opiét eiga ekki vid vegna styrks verkjar eda hafa reynst gagnslaus.

Faar tilkynningar ad cipréfloxacin auki KRAMPALOSANDI ahrif gabapentin. Hugsanleg ahaetta. Fordast

Faar tilkynningar ad esémeprazdl dragi ur SERMISPETTNI kiopidogrel. Hugsanleg ahastta. Gesti purft ad
fordast samsett lyf

Likleg milliverkun ad gabapentin auki KRAMPALOSANDI ahrif tramaddl. Hugsanleg ahaetta. Fordast

Likleg milliverkun ad ciprofloxacin dragi ur ADGENGI klépiddgrel. Hugsanleg ahastta. Fordast

Malping Lyflaekningasvids LSH - 4.april 2014

17
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Inngrip &n lyfja sem gaetu hjsipas sjdklingi pinum

Sjuklingar a lyflakningadeild: Sjaklingar 65 ara lagdir inn med brad veikindi (med AM.K. EITT AF
EFTIRFARANDI eru i hattu a ad fara i orad. :

a) Sjonskerdingu (Snellen prof fyrir nasrsyni <20/20) sja leidbeiningar

b) Alvarieg veikindi

c¢) Langvinn vitraen skerding (MMSE <24)

d) Vokvaskortur (urea:kreatinin hiutfall i bicdi 18 ma/dl)

e) Ofneysia afengis (>21 eining/viku hja kdrlum og >14 einingar/viku hja konum)

f) Efnaskiptatrufianir (natrium i sermi >145 eda <135 mmol/L, kalium | sermi >4.5 eda <3.5 mmol/L, giuké
<3.33 mmolL eda >11.11 mmolL

Eftirfarandi inngrip eru byggo a gagnreyndri pekkingu og hefur verid synt fram a ad komi i veg fyri
orad hja pessum ahattuhopi, pegar peim er beitt sem hiuta af margpasttri inlutun.

Audveldiod attun og orvid vitrant

a) Hafid klukku og dagatal i hverri stofu

b) Minnid sjukling daglega a dagsetningu, hvar hann er og astasdu innlagnar

c) Afthendid fidlskyldu sjlklings skriflegar upplysingar par sem forvamaradgerdir eru Utskyrdar og hvetjid ti
vidveru adstandenda

d) Hafié téflu med ndfnum medferdaradila og dagskra dagsins a hverri stofu

e) brisvar a dag radid t.d. atburdi lidandi stundar, hafid endurminningarstundir eda beitid orbaleikjum

Ba@tid skynjun med videigandi hjalpartakjum
a) Pegar vid a yfirfarid og minnid sjukiing a ad nota gleraugu, heymartaski og hjalpartaski (t.d, stéra upplys
simteskjaskjal, baskur med staekkudu letrl og synilegar bjsllur)

Audveldid svefn

a) Hugleidid gjof heitra drykkja (iéada mjolk eba jurtate) vié hattatima
b) Utvegid slékunardiska, roéandi tonlist eda bjodid upp a nudd

c) Lagmarkid havada 3 deild (t.d. vegna téflumulnings og simhringinga)

Hreyfing

a) Adstodid vid gbngu eda beitid pjalfunaradferdum par sem sjuklingur hreyfir Gtlimi (hreyfifenls afingar)
b) Hvetjid til gonguasfinga a deild og minnid @ mikilvaegl daglegrar géngu

c) Ef gdnguasfingar eru ekki mogulegar breytid likamsstadu sjiklings i rimi a pnggja kiukkustunda fresti
d) Latid sjukling stunda asfingar brisvar a dag og dragi6 eins og mégulegt er ur notkun inngripa sem hindn
hreyfingu (t.d. pvagleggir eda likamsfjttrar)

e) ForBist langvarandi vokvagjof | 224 an hléa

Vokvajafnvagi
a) Fylgist med saltajafnvaagi
b) Greinid vokvaskort snemma og hugleidid vokvagjof (hvetjid til vekvainntoku og notid vBkvaskema)

Frabendingar
| forvdrnum fyrir 6radi eru ekki pekktar frabendingar fyrir inngripum par sem ekki er studst vid Iyf

18
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Research

Open Access

BM) Open Systematic review of systematic reviews
of non-pharmacological interventions
to treat behavioural disturbances

in older patients with dementia.
The SENATOR-OnTop series

Tocie: Abmha |,

Amand JM, Tofta A, ef &
Syemate mvaw of
SySematic Bvews o1 non-
phamacoiogcal imenentons
0 =& dehavoura

Ry Dancas \n o0

pE S wWith damenta

The SENATOR-OnTop samss
BMJ Open 201 7.72012758
do10.11360mopan-2016-
mzrse

» PEpubicaon history and
addtond mIarE £
avalale Toveaw paass it
e journa)  npy e B0l org’
10.11360mjopen-2016-
012759)

Racevad 23 My 2016
Haveed 5 Septamba 2016
Aocsoted 4 Octoder 2016

losief Abraha,’ Joseph M Rimland,’ Fabiana Mirella Trotta,’
Giuseppina Dell' Aquila,’ Affonso Cruz-Jentoft,” Mirko Petrovic,?
Adalsteinn Gudmundsson,* Roy Soiza,® Denis O'Mahony,® Antonio Guaita,”

Antonio Chemnubini'

ABSTRACT
Objective: To provids an overview of non-
pharmacological interventions Tor behavioural and
psychological symptams in dementa (BPSD).
Design: Systemaic averview of reviews.
Data sources: PubMed, EMBASE, Cochrane Database
of Systematic Reviews, CINAHL and PsycINFD {2009
Maxh 2015).
Eligibility crileria: Systematic reviews (SRs) that
included at least one comparative study avaluating any
nonpharmacalogical intarvension, to treat BPSD.
Data extraction: Efigibls studias wem selactad and
data exteacted independently by 2 reviewers.

The AMSTAR checkist was used 1o assess fhe
quality of tha SRs.
Data analysis: Bxtracted data were synthesisad using
a narratve approach.
Results: 38 SRs and 142 primary studiss wara
idenffiad, comprising the foflowing catagories of non-
phanmacological intervantons: (1) sensory stimugation
mienentions (12 SRs, 27 primary Sudiss) that
ancompassad: Tuprassure, ammatherany, massaga/

1rawh $arary Liaht theranu anel cancnru narddan- M7\

TR I

Strengths and limitations of this study

. T 3% |
\ Py Loy A JLAS |
DAL e GRS S Sad ety Y o
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implamantation wee found 1o be eflactve for



Reynsla ur SENATOR?

Aukaverkanir lyfja eru algengar og vangreindar
ADR=Ny syn og upplifun; ferlar og
samlegdarahrif

Medferdarheldni SENATOR radlegginga er
slok!

Long vegferd framundan i proun
hugbunadarlausna

Morg rannséknartael,dfaeri | gognum
rannsoknar (+400 a Islandi)



Evidence Base g

Oryggi i framkvaemd lyfjagjafa & deildum LSH?

Reason’s "Swiss Cheese"” Model

Astrolsk rannsokn

*  Onlyone in five drug administrations
(19.8 percent) was completely error-
free, the study found.

* Interruptions occurred during more
than halif (53.1 percent) of all
administrations, and each interruption
was associated with a 12.1 percent
increase, on average, in procedural
falluresand a 12.7 percent increase in
clinical errors.

* Mosterrors (79.3 percent) ware minor,
having little or no impact on patients,
according to the study. However, 115
errors (2.7 percent) were considered
major arrors, and all of them were
clinical errors

Arch intern Med 2010;170:863-690

Source: Adalsteinn Gudmundsson

0 Medication errors occur e Elderly e Opioids
most frequently during

administration

: Drug names and
a Children 6 Cancer drugs G ackoine



IT Solutions to Support Medication
Processes and Systems at Landspitali
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Integrated governance
and oversight of clinical
processes and IT solutions

PRESCRIBING

TRANSCRIBING

DISPENSING

ADMINISTRATION

IT hardware and software
solutions to optimise
processes



Rafreen upplysingateekni og 6ryggi lyfjamedferdar

Physician Reconciliation

3 . Orderirg errors, 395 of zl|
l& thinkresearCh ordering  serious medication errore
With CPOE, 55%¢ reduction

Midlaegt
lyfjakort

Transcription errors, 12% of all Pharmacist

Transcription serious medication errors Dispensing errors, 113 of al|

With eMAR, 100%6 reduction serious madication arrors
Dispensin 3 .
PENSINE  with pharmacy bar-code scanning,
Y * 67% reduction
Mecgication- 4o iinoe |
administration Medication -
‘ b on wards
recorc

Acdministration ——e @

Administration errors, 385 of 2!l
cerious medication errors
With bar-code eMAR, 515 reduction

Poon ofl. NEJM 2010 (362;18)
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 “The overall safety and effectiveness of
technology in health care ultimately depend on
its human users, ideally working in close concert
with properly desighed and installed electronic
systems. Any form of technology may adversely
affect the quality and safety of care if it is
designed or implemented improperly or is
misinterpreted. Not only must the technology or
device be desighed to be safe, it must also be
operated safely within a safe workflow process.

’)

Issue 42: Safely implementing health information and converging technologies | Joint Commission | December 2008



Recommendations for a Marriage...

1. Align Health Care Information Governance with Patient Safety and Risk Management Plan.

2. Prioritise based on patient safety risks.

3. Resolve risks relating to
workflow processes prio
to any technology
implementation.

4. System end-user and
process owner
involvement and co-
design.

5. Sufficient training!

6. Continuously modify and finetune based on
user feedback and patient safety
outcomes.

Alotaibi YK & Federico F. Saudi Med J 2017; Vol. 38 (12)
Issue 42: Safely implementing health information and converging technologies | Joint Commission | December 2008



