
Drug related problems 
How to detect patients at risk 

Markus Lampert, MSc(Pharm), PhD, ClinPharmFPH 

Fabienne Boeni, MSc(Pharm), PhD, ClinPharmFPH 

 



2 

What are drug related problems. 

A drug-related problem is an event or circumstance involving drug therapy 
that actually or potentially interferes with desired health outcomes.  
Pharmaceutical Care Network Europe (PCNE); www.pcne.org 
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Drug related problems are a real problem. 

Comparison 
275'689 deaths per year (US, 2016)   37'461 road fatalities (US, 2016) 

    

 

Estimated annual cost of $528.4 billion  Heart disease & stroke = $230 billion;  
     diabetes = $197 billion 
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Drug related morbidity 8.6– 24.2% of all emergency  
department visits 

In 5% of all 
medication 
applications 
occurs a 
medication error 
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Watanabe JH, et al. Ann Pharmacother (2018) | Nelson KM, et al. Pharmacotherapy (1996) | National Highway Traffic Safety Administration NHTSA. (2016) | Kohn LT. National Academies Press (2000) | Krähenbühl-Melcher A. Hospital Drug 
Safety – Role of the Pharmacists. Universität Basel, 2005 



There are DRPs in community too. 
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Eichenberger, Pharm World Sci, 2010 
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Optimising medication therapy is resource intensive. 
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Assessments of pharmacotherapy need to be: 
• Multifaceted 
• Complete 
• Global 

Petrovic M, et al. Drugs Aging (2016) | Watanabe JH, et al. Ann Pharmacother (2018)  | Pharmaceutical Society of Australia. (2011) |  Falconer, et al. Br J Clin Pharmacol (2018) 

This requires: 
• Physicians 
• Clinical Pharmacists 
• Nurse practitioners 
• … 

comprehensive medication management services 

collaborative care teams 
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Often there are to many patients for one pharmacist. 
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Clinical pharmacy practice in European hospitals. 
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Frontini R, Miharija-Gala T, Sykora J. Eur J Hosp Pharm 2013;20:69–73. 

Patients need to be stratified by their risk to experience DRPs in 
order to allocate available resources and to offer targeted services 
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Four patients – are they at risk for DRPs? 
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Mrs. A.B., 63 years 
old 
• Lives with her 

husband 
• High school 
• Cleaning 

woman 
• Diagnosis: 3 
• Medications: 4 

Mrs. B.C., 55 years old 
• Lives with her 

husband, frequent 
travels 

• University of 
applied science 

• Diplomatic service 
• Diagnosis: 6 
• Medications: 8  

Mr. C.D., 90 years old 
• Lives alone in a house 
• Apprenticeship 
• Retired 
• Diagnosis: 11 
• Medications: 7 

Mr. D.E., 52 years old 
• Lives alone in a flat 
• Apprenticeship 
• Unemployed 
• Diagnosis: 7 
• Medications: 12 

ESCP Workshop, Belfast 2018  ¦  Drug relateft problems University of Basel 8 



9 

What are we doing today? 

Aim 
 
The aim of this workshop is to show how patients at risk for DRPs could be 
identified effectively and efficiently. 
 
 
Learning Objectives 
 
The participants will learn about relevant risk factors and how to identify and 
assess them. Different approaches will be discussed and selected existing risk 
assessement tools will be demonstrated. 
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Agenda. 
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Introduction 
 
 
Plenary 

Define risk 
factors for 
DRPs 
In small groups 

Consensus 
 
 
Plenary 

Assessment 
in daily 
practice 
In small groups 

Introduction 
of tools 
 
Plenary 
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Methodological input: 
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http://www.scottishhealthcouncil.org/patient__public_participation/participation_toolkit 
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Group Exercise I 
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Risk stratification of patients 

TOOLS 
Screening 

Assessement 
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Define individual risk factors for DRPs 

Evidence based: 
What do you know 

from literature? 

Experience based: 
What do you see in 

your practice? 

Expert based: 
What do you suggest 

as a professional? 

??? Write down risk factors: 
- use one card per factor 
- do not discuss or weigh 

 
There is no right or wrong! 
Just brainstorm! 
 
You have 20 minutes. 
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Consensus 



Group Exercise II 



17 

Assessment in daily practice? 
Step 1:  
Choose the risk factors you want to use for risk stratification in daily practice.  
Objective of the stratification: Which patient should get intensified pharmaceutical 
care by you? 
 
Step 2: 
For each risk factor chosen define 
- what information you need to characterise the risk factor 
- the source of information 
- who will collect/assess the information 
- the pharmaceutical care issue addressed thereby 
(e.g. Risk factor: Renal insufficiency – information needed: eGFR – source: lab 
results in electronic patient record – who: clinical pharmacist – care issue: dose 
adaption to renal function/avoid overdosing)  
 
Step 3: 
Give a rough outline about how you would perform this assessment in a daily 
practice setting. Think of your resources! 
(e.g. To create a form in which all relevant parameters will be filled by the clinical 
pharmacist) 
 

> PREPARE A 2-MINUTE PRESENTATION < 
 



18 

Risk assessment 
Risk factor Information 

needed 
Source of 
information 

Information 
collected  by 

Pharmaceutical Care 
Issue 

Renal 
insufficiency 

eGFR Lab result in 
electronic patient 
record 

Clinical 
pharmacist 

Dose adaption to renal 
function/avoid 
overdosing 
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Tools – The Brighton Adverse Reaction Risk Model 
(BADRI) 

19 

Tangiisuran B, Scutt G, Stevenson J, et al. Development and validation of a risk model for predicting adverse drug reactions in older people during hospital stay: 
Brighton Adverse Drug Reactions Risk (BADRI) model. PLoS ONE 2014;9(10):e111254. doi: 10.1371/journal.pone.0111254 
Falconer N, Barras M, Cottrell N. Systematic review of predictive risk models for adverse drug events in hospitalised patients. British journal of clinical 
pharmacology 2018 doi: 10.1111/bcp.13514 

The Brighton Adverse Drug Reactions Risk Model (BADRI) is a tool to predict the 
occurrence of ADRs and is aimed at a population of patients older than 85 years 
of age. 

Variables  Hyperlipidaemia 
 Number of drugs  (> 8) 
 Hospital length of stay  (≥ 12 days) 
 Use of anti-diabetics 
 High white cell count on admission 

Population Inpatients > 85 years of age 
Validation Status Validated (ADR occurence) 

Comment: Out-performing all other models, this score has been described as 
fairly discriminative and sufficiently validated by the systematic review of Falconer 
and colleagues. 

ESCP Workshop, Belfast 2018  ¦  Drug relateft problems University of Basel 19 



20 

Tools – The Assessment of Risk Tool  
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Falconer N, Nand S, Liow D, et al. Development of an electronic patient prioritization tool for clinical pharmacist interventions. Am J Health Syst Pharm 
2014;71(4):311-20. doi: 10.2146/ajhp130247 
Falconer N, Liow D, Zeng I, et al. Validation of the assessment of risk tool: patient prioritisation technology for clinical pharmacist interventions. Eur J Hosp Pharm 
Sci Pract 2017;24:320-26 

An application that monitors clinical data on specified medication and other risk 
factors. The risk factors are grouped into five categories, each triggering a 
weighted score. 

Variables The application is triggered by a total of 38 risk factors 
on patient traits, recent hospitalisation, chronic 
conditions, certain drugs, and exceeding laboratory 
values 

Population Inpatients with mean age 66 ± 19 years (SD) 
Validation Status Validated (unintentional discrepancies in MedRec) 

Comment: Some of the risk factors need clinical pharmacy processes in order to 
be evaluated. The category of risk factors on laboratory values was excluded from 
the validation study due to technical difficulties 
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Tools – IHI Global Trigger Tool 
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Griffin FA, Resar RK. IHI Global Trigger Tool for Measuring Adverse Events (Second Edition). IHI Innovation Series white paper. Cambrige, Massachusetts: 
Institute for Healthcare Improvement; 2009. (available after registration on www.IHI.rg) 

A manual, retrospective review of closed inpatient hospital records using 
“triggers” (or clues) to identify possible adverse events. 

Variables Six groupings of triggers. Four for particular units; 
‘Cares’ and ‘Medication’ for anywhere in the hospital. 
 Cares 
 Medication 
 Surgical 
 Intensive Care 
 Perinatal 
 Emergency Department 

Population Inpatients aged 18 years or older, excluding 
psychiatric and rehabilitation patients 

Validation Status Validated (identification of ADEs) 

Comment: Retrospective assessment, not designed to identify preventable ADEs. 
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What are drug related problems. 

A drug-related problem is an event or circumstance involving drug therapy 
that actually or potentially interferes with desired health outcomes.  
Pharmaceutical Care Network Europe (PCNE); www.pcne.org 
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BADRI 

The Assessment Risk Tool 
IHI Global 
Trigger Tool 
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Developping a screening instrument: 
The Drug Associated Risk Tool 
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Developping a screening instrument: 
The Drug Associated Risk Tool 

Kaufmann CP, et al. BMJ Open 
2015;5:e006376. 
doi:10.1136/bmjopen-2014-006376 
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Defining risk factors (RF) for ADEs: 
a mixed methods approach 

Kaufmann CP, et al. BMJ Open 2015;5:e006376. doi:10.1136/bmjopen-2014-006376 
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Identified Risk Factors 

Kaufmann CP, et al. BMJ Open 2015;5:e006376. doi:10.1136/bmjopen-2014-006376 
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DART  
(Drug Associated Risk Tool) 
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DART  
(Drug Associated Risk Tool) 
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DART  - a self-assessement questionnaire 
(Drug Associated Risk Tool) 

Kaufmann CP, et al. BMJ Open 2018;8:e016610. 
doi:10.1136/bmjopen-2017-016610 
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Summary and outlook 

Determination 
of risk factors 

Development and 
validation 

O
ut

co
m

es
? 

Targeted interventions 
and services 
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Four patients – are they at risk for DRPs? 
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Mrs. A.B., 63 years 
old 
• Lives with her 

husband 
• High school 
• Cleaning 

woman 
• Diagnosis: 3 
• Medications: 4 

Mrs. B.C., 55 years old 
• Lives with her 

husband, frequent 
travels 

• University of 
applied science 

• Diplomatic service 
• Diagnosis: 6 
• Medications: 8  

Mr. C.D., 90 years old 
• Lives alone in a house 
• Apprenticeship 
• Retired 
• Diagnosis: 11 
• Medications: 7 

Mr. D.E., 52 years old 
• Lives alone in a flat 
• Apprenticeship 
• Unemployed 
• Diagnosis: 7 
• Medications: 12 

DART Score 3 DART Score 9 DART Score 2 DART Score 8 
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Thank you 
for your participation. 
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