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Weak Medication
Systems

Human Factors e.g. 
fatigue, staff shortages, 
poor environmental
conditions

Can lead to
severe harm, 
disability or 
death

PRESCRIBING

TRANSCRIBING

DISPENSING

ADMINISTRATION

MONITORING

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



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)

https://doi.org/10.1016/j.ijans.2014.05.002


Framework for Improving Medication Safety

1. Transitions of 
Care

2. Polypharmacy
3. High Risk
Situations

WHO Early
Priority
Areas

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

1. Patients
and the Public

2. 
Medicines

3. Health Care
Professionals

4. Systems and 
Practices of 
Medication

Aim: To reduce severe avoidable 
medication-related harm by 50%, 
globally in 5 years by addressing 
harm resulting from errors
or unsafe practices due to 
weaknesses in
health systems.
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Polypharmacy: What drives it?

• Fjölkvillar

• Klínískar leiðbeiningar

• Fjöldi lækna

• Skortur upplýsinga

• Tregða til að hætta 
meðferð

• Skortur á reglulegri 
yfirferð/endurskoðun

• Væntingar sjúklinga

• “Sjálfvirk 
lyfjaendurnýjun”



Til mikils að vinna

Adverse medication is
the leading cause of 
iatrogenic death; 70% 
of deaths occurred in
patients aged > 75 years.





Fjölsetra Evrópurannsókn á Landspítala

SENATOR er framskyggn samanburðarrannsókn, framkvæmd í 
tveimur áföngum á sex háskólasjúkrahúsum í Evópu. 
Skilmerki til þátttöku: aldur >65 ára, virk meðferð fleiri en 
þriggja langvinnra sjúkdóma, innlögn á bráðadeildir LSH.

Ítarleg úttekt gerð á sjúkdómsbyrði og færni.  Mat  lagt á 
ábendingar og öryggi lyfjameðferðar.  
Aukaverkanir (12) lyfja kortlagðar og lyfjagögn þátttökulanda
samræmd.  
SENATOR hugbúnaðurinn  er hannaður til að  ráðleggja 
öruggari og hagkvæmari lyfjameðferðir og benda á aðrar leiðir 
til meðferðar. 

Gagnsemi ráðlegginga SENATOR hugbúnaðarins verður metin. 
Þýðing á viðkomandi tungumál er hluti hugbúnaðarins. 
Á LSH var 410 sjúklingum boðin þátttaka. 

Frekari uppl:BMC Geriatrics2019 19:40

Nóvember, 2014

Heimasíða verkefnisins: www.senator-project.eu
Bakhjarl og styrktaraðili rannsóknarinnar er 7. Rammaáætlun ESB (Grant agreement No 305930).

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


SENATOR Trial: Phase 1
Results (n = 644)

Site N (%) ≥ 1 ADR % ADR (95% CI)

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)

Variable n(%) or mean ± SD

Number of chronic conditions 5.4 ± 1.9

Number of medications 9.9 ± 3.8

CIRS 13.3. ± 5.3

MMSE 24.7 ± 5.22

BTS 16.7 ± 4.1

A. Lavan et al.Ther Adv Drug Safety 2018



Aim of Trial. Phase 2

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



SENATOR software

Inputs (eCRF)

• Demographic details

• Diagnoses (ICD 10)

• Medications (ATC)

• Functional status (BTS)

• Cognitive status (MMSE)

• Clinical parameters

• Laboratory indices / ECG

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 Gallagher PhD FRCPI
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Reynsla úr SENATOR?

• Aukaverkanir lyfja eru algengar og vangreindar

• ADR=Ný sýn og upplifun; ferlar og 
samlegðaráhrif

• Meðferðarheldni SENATOR ráðlegginga er 
slök!

• Löng vegferð framundan í þróun 
hugbúnaðarlausna

• Mörg rannsóknartækifæri í gögnum 
rannsóknar (+400 á Íslandi)



Evidence Base

1. Transitions of 
Care

2. Polypharmacy
3. High Risk
Situations

WHO Early
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1

1 Medication errors occur 
most frequently during 
administration

2

2 Children

3

3 Elderly

4

4 Cancer drugs

5

5 Opioids

6 Drug names and 
packaging

6

Source: Aðalsteinn Guðmundsson



IT Solutions to Support Medication
Processes and Systems at Landspítali

PRESCRIBING

TRANSCRIBING

DISPENSING

ADMINISTRATION

MONITORING

RECONCILIATION

IT hardware and software
solutions to optimise
processes

2. Strengthen organisational
culture and governance

Integrated governance
and oversight of clinical
processes and IT solutions



Rafræn upplýsingatækni og öryggi lyfjameðferðar

Poon ofl. NEJM 2010 (362;18)

Miðlægt 
lyfjakort

Reconciliation



• “The overall safety and effectiveness of 
technology in health care ultimately depend on 
its human users, ideally working in close concert 
with properly designed 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 designed 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…

Alotaibi YK & Federico F. Saudi Med J 2017; Vol. 38 (12)

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

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 prior
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.


