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PHARMACIST IN THE ICU

Clinical Pharmacists in Intensive
Care in Europe: From Basement to

Bedside

Evidence regarding the impact of the ICU pharmacist demonstrates improved outcomes
in ICU patients, with a significant impact on the cost of care. This evidence comes from

multiple studies performed in different countries. What happens in Europe at the moment?

This article describes clinical pharmacy services in a number of Intensive Care Units

across Europe.

Historical Perspectives from the
U.S. and the U.K.

Patients admitted to Intensive Care Units
(ICU) receive multiple medications, mostly
by the intravenous route, requiring careful
calculation, initiation and follow-up to
ensure efficacy and safety. They have rapidly
changing medical conditions and organ
function, laboratory values and medication.
They are more vulnerable to medication
errors (ME) and associated adverse drug
events (ADE) due to the complexity and
intensity of pharmacotherapy (Kane-Gill
et al. 2010; Bosma et al. 2021). ME in
critically ill patients are most often caused
by patient-related factors (e.g. poor physi-
ological reserve, which potentially increases
the risks of harm from medication-related
errors), medication factors (polypharmacy,
including high-risk medications) and
dosing- and administration related prob-
lems (mainly prescription of continuous
infusions, where the doses are calculated
according to patient's weight, renal and
hepatic functions). Besides these factors,
errors are also caused by drug shortages,
frequently occurring in the ICU (McKenzie
et al. 2024).

Optimising medication is a central and
key role expected of hospital pharmacists
in all clinical areas, not only in inten-
sive care medicine (Bourne et al. 2022).
Ideally, all critically ill patients should
have input from a suitably trained critical

care pharmacist. Critical care pharmacists
add value in a range of different ways, e.g.
through direct patient care (pharmacist-
driven protocols, medication review and
monitoring), involvement in the critical
care multidisciplinary ward rounds, and,
of course, in the development of clinical
guidelines, patient safety initiatives, financial
management and quality improvement
initiatives (Newsome et al., 2021). Figure
1 nicely illustrates the key roles of bedside
ICU pharmacists.

Pharmacists became involved in criti-
cal care in the U.S. starting in the 1960s
following the publication of several studies
linking their role to improved outcomes
and reduced costs (Chant et al. 2015). Leape
etal. (1999) published a landmark paper
and clearly demonstrated that the presence
of pharmacists in a medical ICU reduced
medication errors and associated costs.
A large survey conducted in U.S. hospi-
tals in 2004 compared costs and clinical
outcomes in ICUs with at least a part-time
dedicated pharmacist to those without.
It showed improved costs and clinical
outcomes, i.e. a shorter ICU length of stay
and lower hospital mortality, particularly
in patients with infections (MacLaren et
al. 2008) and thrombo-embolic diseases
(MacLaren and Bond 2009).

In the UK., in the 1960s and 70s, an initia-
tive called "ward pharmacy” was developed
in response to concerns regarding errors
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Figure 1. Clinical Pharmacy Services [with copyright permission of Intensive Care Medicine)

in the administration of medication to
patients in hospitals. Patient-specific drug
charts and the deployment of pharmacists
to wards were among the early initia-
tives aimed at streamlining the supply of
medication and improving patient safety.
Pharmacists also started to develop their
consultative role and gradually became
a source of information for medical and
nursing teams. As the 'ward-pharmacist
role' expanded over the next 25 years, new
services like therapeutic drug monitoring
and drug information services developed,
and some of these new roles were called
“clinical pharmacy services" (Cotter 1995).

This often sporadic involvement in the
UK. health system in the 90s evolved
towards a more overt, in-depth role formally
described by the NHS Modernisation
Agency in 2002 (NHS Modernisation
Agency 2002) and ‘Adult Critical Care:
Specialist Pharmacy Practice’ was published
by the British Department of Health in
2005 (Department of Health England
2005). The publication of ‘Core standards
for intensive care units’ in 2013 and subse-
quent incorporation into ‘Guidelines for
the Provision of Intensive Care Services’
in 2016 further established this. The latest
update, GPICS v 2.1 (2022), is the definite
reference source for planning and delivery
of UK. Critical Care Services and includes
specific recommendations related to staffing
levels in critical care for pharmacy staft.

In 2020, data was collected regarding
ICU pharmacy staffing at UK. critical
care units. Data was obtained for 96% of

U.K. critical care units, and it found that
98.2% of UK. critical care units had specific
clinical pharmacist time dedicated to the
unit (Borthwick et al. 2023).

But what happens in ICUs throughout
Europe? Can pharmacists in European
countries achieve what is shown in the U.S.
and the U.K,, i.e. reduction of medication
errors and costs? This paper describes
the different pharmacy models used by
ICU pharmacists from the UK. (refer-
ence country), Austria, Belgium, France,
Germany and the Netherlands. We also
show the existing national evidence about
ICU pharmacists and finish with future
perspectives.

ICU Pharmacist Involvement
Throughout Europe

In Europe, different pharmacy models are
used in ICUs, ranging from pharmacists
providing services from the pharmacy
(often "the basement” or "back-office")
to full availability at the ICU ward itself
(bedside or "front-office"). Information
from ICU pharmacists from different
countries in Europe and the UK. (reference
country) is provided in Table 1. It shows
which pharmacy models (pharmacy, ward
or mixed) are used, how pharmacists are
trained, what their tasks are, how they are
involved in research and how their role is
covered financially. Furthermore, informa-
tion about the format, type and size of the
ICU is provided, together with evidence
about the impact of the ICU pharmacist.
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Austria

The implementation of Intensive Care
Clinical Pharmacy Services in Austria
exhibits considerable heterogeneity not
only across different counties but also
among individual healthcare trusts. The
funding mechanisms for these positions
also manifest notable diversity among
care providers, predominantly originating
from hospital pharmacy departments. The
absence of legal regulations governing
clinical pharmacy services in Austria grants
considerable autonomy to the operational
trusts of medical facilities, allowing them
to determine the extent and quantity of
clinical pharmacists within their employ.

Currently, there is no formal national
training programme for ICU clinical
pharmacists available in Austria. However,
clinical pharmacy training is an integral
component of the broader hospital phar-
macy specialisation, comprising 80 units
out of a total of 240 units in the curricu-
lum (Osterreichische Apothekerkammer:
Weiterbildungsordnung - Krankenhaus-
fachapotheker (KhFA-WbO 2015 idgE).
Additionally, a postgraduate Master of
Science (MSc) degree programme in
clinical pharmacy has been implemented
at the University of Vienna since autumn
2023 (Klinische Pharmazie 2024). Accord-
ing to a national survey conducted in
2020, 18.8% of pharmacists employed
in Austrian hospitals had successfully
completed a postgraduate MSc degree
in clinical pharmacy practice, either in
the UK. or elsewhere (Deibl et al. 2020).
Anecdotal evidence suggests that some
critical care clinical pharmacists have
pursued specialised courses, such as the
“Fundamentals of Critical Care Clinical
Pharmacy Course” provided by University
College London (The Fundamentals of
Critical Care Clinical Pharmacy 2024).

Notably, not every hospital in Austria that
provides critical care maintains a pharmacy
department or offers clinical pharmacist
positions, as evidenced by the fact that
only 15.8% of Austrian hospitals house a
Pharmacy Department (Osterreichische
Apothekerkammer: Apotheke in Zahlen
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UK (reference)
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Austria

Belgium

Germany

The
Netherlands

Ward-based
pharmacy
service, b days a
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pharmacist
prescribing role.

Medicines
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logistical services

Bedside clinical
pharmacy services
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academic] Belgian
hospitals, in a

Bedside clinical
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5-day bedside
clinical pharmacy
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Bedside clinical
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Health Service
Foundation Trust,
planned to be
undertaken in
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specifically

internship in ICU in
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intensive care and
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grad education on
infection diseases.

course and 2-week
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u.s.

2024. focusing on ICU
services are
not available in
Belgium.
Depending on
-Daily ward rounds. staffing:
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-Logistical services
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-Antimicrobial
dosing and TDM
advice

and protocols
-Management of
drug dispensing
(supervising
pharmacy
technician)
-MDT meetings

-Medication safety
incident review
-Training of junior
pharmacists
-Financial
reporting
-Attendance

at governance
meetings, MDT and
M and M meetings

technicians/
interns and clinical
pharmacologists in
training

-MDT meetings

ICU Management & Practice 1 - 2024




PHARMACIST IN THE ICU

23

Pharmacists hold
Associate Principal

Academic trials in
different domains,

In-house trials

Research

support for the
ICU / hospital

via dedicated
pharmacy research

Involved in many

role

2023

al. 2019; Chapuis

Hilgarth et al. 2023

investigator roles Only small At S [medication unit. ICU trials and
Research in clinical trials. in-house trials, y 1o '9 conciliation in
. . ; S : on antimicrobial A own Pharma ICU
involvement Also involved in antimicrobial use . ICU, agitation in Own pharmacy .
s stewardship, PK/ o . research line/
data collection in related. ICU, antimicrobial research and
o PD and dose - R Green ICU.
many ICU clinical S dosing in ICU). participation
trials. P : in national/
international
research
collaboration.
Pharmacy funds
. . some posts, ICU department
Financial . e Pharmacy Pharmacy Pharmacy
with additional department department department of pharmacy ICU department.
coverage funding from ICU P ) P ' P ) department.
department.
Number of ICU | 10 96 60 90 30-40
patients
1 medical ICU, 2 Medical ICU
cerraticy, 9090 | ual macat | sl |2t
Type of ICU IS e e (intermediate care | €UTOSUrgen: surgical ICU and 1 | 1 Neuro/Stroke ICU ACECEIE, Sk
surgical beds. : mixed. .
unit). cardiovascular and | plus IMC for
thoracic ICU. Neuro/Urology/.
Evidence of e el i Al g[?fgp.u(i;:t i\ls - Waydhas et al. Bosma et al. 2018;
pharmacists’ ‘ Stemer et al. 2012 | Somers et al. 2019 ' P 2023 Bosma et al. 2018;

Bosma et al. 2021

etal. 2019

Table 1. Different ICU pharmacist models in the U.K. and European countries, based on authors’ experience. *MDT= multidisciplinary team, **M and M: mor-

bidity and mortality

2020) with even fewer providing clinical
pharmacy services. Clinical pharma-
cists engaged in ICU service delivery in
Austria report a spectrum of critical care
models, ranging from on-call provision of
medication information to the consistent
delivery of services, including weekly
participation in ward rounds or even more
frequent engagement in bedside patient
care activities.

The Netherlands

The presence of a pharmacist during the
daily multidisciplinary ICU meetings
is obligatory based on the Dutch ICU
care guidelines (ZorgInstituut 2016). All
Dutch pharmacy residents follow a one-

day training about ICU pharmacology to
be able to join the daily multidisciplinary
ICU meetings. In 2012, Hunfeld and
colleagues showed in a business case that
the addition of a dedicated ICU pharmacist
to the medical teams of the ICU resulted
in a positive financial outcome. The data
used in the business case were published
in combination with data from an ICU
in a large teaching hospital (Bosma et al.
2018). At the Erasmus Medical Center
(MCQC), the data from the business case
resulted in 0.5 FTE ICU pharmacists for
(on average) 35 patients. Since there is no
specific clinical training for ICU pharma-
cists in the Netherlands, knowledge and
skills are obtained in a " learning by doing"

format by sharing information with other
ICU pharmacists and through literature
from the USA and the UK. It is estimated
that 10 out of 80 ICUs in the Netherlands
have implemented Intensive Care Clinical
Pharmacy Services with a dedicated ICU
pharmacist. Funding comes from either
the pharmacy or the ICU. With regard to
research, many pharmacists are involved
in ICU research, mostly focussing on PK/
PD trials or medication safety (Wallenburg
et al. 2021; Bakker et al. 2024).

Belgium

Clinical pharmacy is a relatively young
discipline in Belgium, with the initiation
of bedside clinical pharmacy services at

ICU Management & Practice 1 - 2024
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different hospital wards, including ICUs,
in only a few academic hospitals in 2003.
Driven by the favourable results of these
first projects, further development of
clinical pharmacy services was funded
from 2007 onwards in more than 50 acute
care hospitals by the Belgian government.
Simultaneously, the master’s degree in
hospital pharmacy was expanded to a 3-year
inter-university Master's after Master's
programme, in which an educational
programme addressing clinical pharmacy
fundamentals is embedded, followed by an
obligatory internship of 22 weeks at differ-
ent hospital wards (Somers et al. 2019).

Due to limited national and hospital
funding for hospital pharmacy services,
clinical pharmacy is typically organised
in a three-layered structure in Belgium.
First, as all Belgian acute care hospitals are
equipped with electronic health records,
accurate prescribing is facilitated for hospi-
talised patients by embedding clinical
decision support modules in the electronic
prescribing system. These clinical decision
support modules include alert systems for
drug-drug interactions, maximum dosing,
therapeutic duplication, drug allergies,
serious adverse drug reactions and the use
of teratogenic medication in pregnancy.
Clinical pharmacists often contribute to
the development and further fine-tuning
of these systems, aiming at better perfor-
mance (Van de Sijpe et al. 2022).

Second, some wards have a bedside
clinical pharmacy service. Pharmacists are
part of the clinical team and participate in
ward rounds and multidisciplinary case
discussions, contribute to the effective and
safe use of drugs and counsel caregivers
and patients. This is typically carried out
by highly specialised pharmacists on wards
where the risk of drug-related problems is
high, i.e. geriatric, oncology, haematology,
surgical, transplantation and ICU clinical
areas (Somers et al. 2019).

Finally, due to limited funding to expand
these bedside clinical pharmacy services,
a new back-office service (often referred
to as 'Check of Medication Appropriate-
ness') was implemented in most Belgian
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hospitals. In this hospital-wide service,
electronic medical records are screened
continuously and in real-time for drug-
related problems based on automated
clinical rules embedded in the hospital
information system. When a drug-related
problem is identified by a clinical rule, a
clinical pharmacist will review the patient's
file and advise the treating physician or
the nurse. This service leads to a high
acceptance rate (Quintens et al. 2022) and
satisfaction, and a significant reduction in
the number of inappropriate prescriptions
associated with patient harm and is now
mandated by Belgian legislation (Quintens
et al. 2022; Quintens et al. 2021).

Belgian pharmacists are often involved
in academic research at the ICU, focusing
on (antimicrobial) pharmacokinetics, opti-
misation of drug dosing and therapeutic
drug monitoring (Dhont et al. 2023; Van
Daele et al. 2022).

In general, the involvement of bedside
clinical pharmacists in the daily manage-
ment of patients admitted to the ICU is
limited in Belgium. These services are only
available in a few Belgian hospitals, and
pharmacists are allocated to ward areas for a
limited amount of time. A national overview
of the Belgian ICU pharmacy professional
workforce is not available. Ideally, interna-
tional standards should mention pharmacy
professionals as obligatory members of
the ICU management teams. This would
encourage hospital directors to reallocate
pharmacy resources to the patients who
need them the most. In parallel, Belgian
clinical pharmacists should be trained
in the fundamental knowledge and skills
necessary to contribute effectively to the
critical care team.

Germany

Clinical pharmacy services for intensive
care units have developed steadily over
the last ten years. However, considerable
variation remains between the services
offered across regions and hospitals. A
recent German survey of intensive care
departments showed that only 35% of
the participants had a pharmacy service.
Not surprisingly, intensivists with a clini-

cal pharmacy service rated services such
as ward rounds, medication reviews,
management of ME, TDM, cost evalua-
tion and management of adverse events
alongside medical information and the
availability of pharmacy consultation by
telephone (24h) as essential. Clinicians
without experience in a pharmacy service
only rated medical information and the
availability (24h) as essential. Core clinical
tasks by pharmacists were seen as nice to
have (Hilgarth et al. 2023). Therefore, it
is not surprising that staffing levels range
considerably, from limited or no funding
and from providing a weekly ward round
only to centres providing comprehensive
clinical services.

The recent “Recommendations on the
structure, personnel, and organisation of
intensive care units”, published in 2022 by
the German Association of ICU (DIVI),
strongly advises providing a clinical phar-
macy service during weekdays and out-of-
hours. Importance is given to providing a
twice-weekly ward round with a dedicated
pharmacist (Waydhas et al. 2022). To
comply with the recommendation, the
DIVI suggests a pharmacist-to-bed ratio
of at least 1:30 (0.033 FTE for one intensive
care bed). However, robust data on staffing
levels is rare. At the University Hospital
Dresden, all adult intensive care units now
have a clinical pharmacy service in place
with dedicated trained pharmacists with
a ratio 1:40 (0.025 FTE for one intensive
care bed).

Despite the recent demonstration of the
economic benefit of clinical pharmacy
services in a German intensive care unit
(Liebing et al. 2024), funding for dedicated
pharmacy services remains one of the
main barriers at the moment. However, the
recommendation for a pharmacy service
will undoubtedly have an impact in the
coming years.

The collaborative work between the
DIVI and German Hospital Pharmacist
Association (ADKA) leads to results.
Pharmacists are regular presenters at the
yearly DIVI congress, sharing their experi-
ence and research. There has been active
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work in sections of the DIVI. Work on
standardising infusion practice has been
published (Kraemer et al. 2023), and work
on catheter compatibilities and syringe
labelling is ongoing.

Where some pharmacy departments, like
Dresden, now have dedicated pharmacists
with over ten years of experience in critical
care, staff training remains a challenging
issue for most centres starting new services.
There has been recent work in providing
additional post-graduate education on
pharmaceutical care, including aspects of
basics in critical care. The ADKA critical
care pharmacy group offers advanced
training twice a year. However, this can
only be considered a starting point and
comprehensive post-graduate training is
required. There has been a rising interest
and uptake in some courses offered abroad;
however, a national/European career
path (development) and peer support are
required to strengthen the overall provision
across centres. Both topics are currently
discussed in the ADKA Pharmacy critical
care groups.

France

In France, the practice of clinical pharmacy
has been developing since the 1980s,
with the creation of the French Society
of Clinical Pharmacy in 1984, which has
developed strong connections with the
French Society of Anesthesia and Intensive
Care Medicine. Clinical pharmacy was
mandated as a core activity for hospital
pharmacists in 2016. Clinical pharmacy
is practiced in a highly heterogeneous
way across the country. In intensive care,
very few pharmacists have time allocated
to clinical pharmacy as part of their job
plan. There is no data on the number of
pharmacists working in intensive care nor
on the ratio of pharmacists per number of
beds. Some hospitals have funded trials of
ICU pharmacists working at the bedside,
but these have not been continued owing
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to a lack of resources (Moch et al. 2014;
Maison et al. 2020). Some pharmacists
became involved in intensive care through
their expertise in medical devices, particu-
larly drug infusions (Négrier et al. 2021),
while others are more directly involved in
patient care, e.g. on targeted projects such
as therapeutic drug monitoring of antibi-
otics (Correia et al. 2023). A few French
teams have published their experience
in the ICU based on a range of clinical
pharmacy activities (Leguelinel-Blache
et al. 2018; Lemtiri et al. 2020; Chapuis
et al. 2019), demonstrating clinical and
economic benefits for the management
of intensive care patients.

Training in clinical pharmacy is develop-
ing, thanks to the Association Nationale
des Enseignants de Pharmacie Clinique
(National Association of Teachers of Clini-
cal Pharmacy), but at present, no French
programme specific to the intensive care
environment is available. Only a few training
modules are included in pharmacy curri-
cula (e.g., the Grenoble-Geneva-Lausanne
inter-university diploma in advanced clini-
cal pharmacy practice includes a "critical
care" day). Most of the few pharmacists
working in intensive care (notably in the
hospitals of Grenoble, Caen, Valenciennes,
Saint-Etienne, Lille, Nimes, Annecy and
Montélimar) have been trained in general
clinical pharmacy, and then specifically
on-the-job while working in the ICU.
Pharmacists can have access to medical
intensive care training programmes, but
it is not necessarily suitable. There is a
need to develop specific training in the
French language to further encourage
pharmacists to get involved more and
more in intensive care units.

Future Perspectives

A recent publication in Intensive Care
Medicine (McKenzie et al. 2024) described
the ten reasons why pharmacists and phar-
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macy technicians should be embedded in
every ICU team, supported by evidence
from multiple studies in different coun-
tries (Figure 1). The ultimate goal is to
equip every ICU in Europe with an ICU
pharmacist. This requires support from
international societies, especially the
International Society of Intensive Care
and Emergency Medicine (ISICEM) and
the European Society of Intensive Care
Medicine (ESICM). Within ESICM, a
group of ICU pharmacists are develop-
ing a white paper (position paper) which
will update current recommendations
for critical care pharmacy practice and
make recommendations for the future.
Furthermore, ICU pharmacist training and
examination (like the European Diploma
in Intensive Care Medicine (EDIC)) needs
to be developed and implemented over
the next few years. Most importantly, the
incorporation of the ICU pharmacist in
national ICU quality guidelines, together
with financial support, is key. These are the
necessary conditions to support the ICU
pharmacist's transition from basement to
bedside in Europe.
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