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Identifiziertes
Problem

und Bedeutung
des Problems in
der Schweiz

Medication therapy can lead to unintended iatrogenic consequences [1,2], also
known as adverse drug events (ADESs), accounting for one-third (10% to 40%) of all
hospital care-related adverse events [3-7]. According to the literature, between 0.2%
and 65% of hospitalized patients experience at least one ADE during their stay [2,3,7-
13]. Apart from increasing patient morbidity and mortality, ADEs are known to
increase the length of stay, risk for readmission as well as costs [2,4,9,14,15,18-20].
Approximately, 20-50% of all ADEs are deemed preventable (pADEs) [3,9,21].
pADEs are more frequently serious and associated with increased length of stay and
costs than non-preventable ADEs [2,4,9,10,20].

In older institutionalized patients, neuropsychiatric events (e.g. sedation, confusion,
hallucinations, delirium) comprise the most common type of pADEs [22].
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Delirium is an acute and fluctuating state of confusion and disorientation,
characterized by changes in attention, cognition, consciousness, and perception,
and is often associated with changes in sleep patterns. It occurs in 0.4% to 2% of
the general population [23,24], and the prevalence increases with age to 14% of
persons 85 years old or older [23]. Delirium is particularly prevalent among
hospitalized elderly persons, occurring in 20%—60% and contributing to $6.9 billion
(2004 U.S. dollars) in Medicare hospital costs annually [25]. Up to 80% of critically ill
patients experience delirium [26]. It significantly increases the risk for medical
complications, institutionalization, functional decline, and dementia [27,28]. Delirium
is also linked to longer ICU stay, longer hospital stay, and higher mortality [26,29].
Many factors have been associated with increased risk of delirium, including age,
cognitive impairment, comorbidity, depression, smoking, alcohol, visual and hearing
impairment, ASA-score, biochemical abnormalities, operative strategies, blood loss
and drugs [30]. In the context of ADESs, delirium has been shown to be one of the
most preventable conditions in elderly hospitalized patients. Studies indicate that at
least 30%—-40% of cases of patients with delirium may be preventable [24].

Han et al. showed that anticholinergic medication is associated with a subsequent
increase in delirium symptom severity in elderly medical inpatients with diagnosed
delirium [31]. Elevated anticholinergic activity has also been positively correlated
with delirium symptom severity, indicating a dose-response relationship [32].

In our own study, we observed that intensive care patients with delirium had a
higher anticholinergic drug burden than those without delirium (p < 0.01) [33]. This
drug-drug interaction (DDI) was often not noted by interaction check systems (e.g.
mediQ, Pharmavista). Drug-induced delirium may therefore remain unrecognized.
For the treatment of delirium, neuroleptics such as haloperidol or quetiapine are
often used. Their use is off label and comprises a lot of risks, especially arrhythmia
and extrapyramidal symptoms [34,35]. They have also been associated with an
increased risk of sudden death and stroke [35]. There are several new studies with
melatonin to prevent and treat delirium, however with contradictory effects [36].
Detection and prevention of drug induced delirium will therefore improve patient
outcome, reduce health care use and costs and avoid unnecessary and potentially
harmful pharmacological treatment.
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Many interventions have been conducted to improve the quality and safety of
prescribing [4,37-40]. The most recent and significant ones include the provision of
evidence-based prevention tools (e.g. specific guidelines [41], lists of potentially
inappropriate medication criteria [42-44), pharmacist-based interventions (e.g. patient
counselling, medication reconciliation, clinical pharmacist rounding) [45,46], team-
based interventions (e.g. multidisciplinary geriatric teams [38]), and information and
communication technologies such as clinical decision support (CDS) tools within
computer provider order entry (CPOE) systems [47]. Combined and interdisciplinary
interventions often yielded the best effects [48].

According to a Cochrane review, there is only limited evidence that would support
successful interventions to prevent delirium in older people [49]. A large
randomized controlled trial in U.S. long term care institutions assessed the effect of
a computerized system to identify drugs which may contribute to delirium risk and
trigger a pharmacist-led medication review [49]. They reported a large reduction in
delirium incidence but no significant effect on hospital admissions, mortality or fall
risks. Another study, testing multi-factorial interventions, which did not target only
drug use, had positive effects [50]. Extrapolation of these results to Swiss systems
and hospitals may be difficult.

In a potentially under-powered study by Khan et al., a clinical decision support
system did not reduce the incidence of delirium in cognitively impaired older adults
transferred to an intensive care unit [51].

To our knowledge, no study trying to reduce drug induced delirium has been
performed in Switzerland.

Zielsetzungen
des Projekts

Hypothese
Begriindung
Erwartete Ergebnisse
Auswirkung fiir die
Praxis

1. To detect drug induced delirium and identify risk factors in different population
groups

2. To prevent drug induced delirium by automatically calculating anticholinergic
burden of drug therapy, displaying alerts in CPOE and automatically directing daily
lists of orders with candidate medications to experts for review
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3.

Beschreibung
der Methode
Protokoll, Methode,

Analyse der
Ergebnisse, Statistik

1. Based on a literature search, an anticholinergic score is attributed to each drug.
A chart review is performed on wards of internal medicine (especially on the
geriatric ward), surgery, and the intensive care unit (ICU). On the ICU, the nursing
personal systematically and routinely screens all patients two times a day for
delirium using the ICDSC-scale (Intensive Care Delirium Screening Checklist). On
the other wards, the DOS (delirium observation scale) is integrated in the electronic
patient record. These data are easily available. The total anticholinergic score of
each patient’s therapy is calculated and matched with the occurrence of delirium.
Risk factors like drug-drug interactions, renal failure, surgery, and age are collected
from the patient records. The anticholinergic score of patients with and without
delirium is compared by using unpaired t-test or Mann-Whitney-U-test. Risk factors
are assessed by univariable and multivariable cox proportional hazards regression
analysis.

2. An algorithm using the anticholinergic score and other risk factors will be
developed and tested on a database used for a project of the Swiss National
Foundation (see below and http://www.nfp74.ch/en/projects/all-projects). The
algorithm is then implemented in the hospital’'s CPOE (KISIM). It includes automatic
mailing lists to experts (e.g. clinical pharmacists, delirium expert group) for review
and patient-specific advice. The impact of the implemented tool is tested either by
comparison with phase 1 or - if feasible - by a randomized controlled trial. For
comparison of the two groups, either contingency tables and Fisher’s exact test (for
nominal data) or Mann-Whitney-U-Tests (for continuous data) will be used.

Statistical significance is calculated with 1-3=0.8 and a=0.05 and a two-sided
hypothesis. “SPSS” and “R” are used for statistical analysis.
The project will be submitted to the ethical committee for approval (EKNZ).

Ort (e) der
Studie

Institute, die am
Forschungsprojekt

Kantonsspital Baden
e Spitalapotheke, Dr. P. Wiedemeier
e Chirurgie, Prof. A. Nocito
* Intensivmedizin, Prof. M. Heesen

Hauptergebnisse

telinehmen * Innere Medizin, Prof. J. Beer
Universitatsspital Zirich
» Klinische Pharmakologie, Dr. P. Beeler
Outcomes Ad 1:
Erwartete * Anticholinergic burden of drug therapy

»  Delirium incidence
» Association of anticholinergic drug burden and incidence of delirium
»  Other risk factors associated with delirium
Ad 2: in intervention group vs. control group:
» Delirium incidence
»  Severity and duration of delirium
» Use of medication for delirium (e.g. neuroleptics, sedativa and melatonin)
e Length of stay
» Rehospitalisation rate

Nationale
Tragweite

Aspekte hervorheben,
die einen nationalen
Impact rechtfertigen
(z.B. Bedeutung der
Ergebnisse,
multizentrisch,
interdisziplinar)

Delirium is a frequent and serious ADE in hospitals. Its prevention may reduce
length of hospital stay, mortality and costs, and avoid unnecessary and potentially
harmful pharmacological treatment.

The manual algorithm (checklist) and automated algorithm (source code)

can be implemented in other hospitals, and be used by clinical pharmacists.

The project is associated with a large interdisciplinary, multicentric research project
financed by the Swiss National Foundation (NRP 74, “Automatic detection of
adverse drug events in the geriatric care”, http://www.nfp74.ch/en/projects/all-
projects) where pharmacists, clinical pharmacologists, geriatricians,
epidemiologists, specialists in medical informatics, structured data mining and
natural language processing closely work together. The experience gained with this
project will facilitate the development of other algorithms to prevent ADEs.
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Planung Duration: 3 years (2018-2020)
Vorgesehener Zeitplan | 2018: Project submission to the ethical committee
Etappen (milestones) Literature search
Chart review
2019: Development and implementation of the algorithm
Preparation intervention study
Publication results chart review
2020: Comparison of delirium incidence in intervention group vs. control group
Publication intervention study

Finanzierung The grant is aimed to pay a PhD student over at least 3 years.
Notwendiger Betrag One part is covereo_l by a_20% pharmacist position at Kantons_spital Baden (3 _
Verwendung years = ca. 64'000 including social costs). 49'290 CHF are paid by the SNF project

é"de'e. “Automatic detection of adverse drug events in the geriatric care”

inanzierungsquellen X .
(http://www.nfp74.ch/en/projects/all-projects).

To achieve a total salary of 170'000 CHF (according to SNF including social costs)

we still need about 58'000 CHF.
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