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Background and Importance
Prescribing errors are one of the most common
types of medication errors in the medication
management process1. In 2019, 15% (n = 1117) of
all medication errors in Helsinki University
Hospital (HUS) were related to
prescribing. The appropriateness review of
prescriptions and orders makes it possible to
ensure the appropriateness and safety of
prescribing2, 3. In Finland, this pharmacist
intervention model is new and since 2019, HUS
Pharmacy has started the appropriateness
review in the hospital wards.
Aim and Objectives
The aim of the study was to investigate
whether the appropriateness
review may reduce prescribing errors that reach
the patient in hospital setting. In addition, the
aim was to develop an operation model for this
clinical pharmacist intervention.
Material and Methods
The study was conducted at HUS in Department
of Pulmonary Diseases after the implementation
of a new electronic health record system (Epic) in
March 2019-March 2020 in collaboration with
the physicians and nurses.
A clinical pharmacist reviewed the critical
prescriptions for appropriateness (Figure 1.).

The physician makes a
new hospital medication
order or changes an
existing order

The clinical pharmacist
reviewed 2579 hospital
medication orders

Interventions were made to 5%
of all reviewed hospital
medication orders (n=126).
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The critical prescriptions were defined as orders
that were perceived to pose specific medication
safety risks and met the criteria defined for
the study. The clinical pharmacist verified orders
after a clinical round conducted by a
physician. During the time when the clinical
pharmacist was not available, for example
evenings, nights and weekends, the
appropriateness review was made the following
working day.

Results
The clinical pharmacist verified approximately
30-40 prescriptions per day, taking about 30
minutes per day. Errors were observed regularly
but not daily.
The findings were often related to interactions
and renal failure, but also the unintentional
duplication of medications, overdoses, and
disregard for CDSS warnings (e.g., geriatric
warnings). The clinical pharmacist reported
to the physician the clinically
significant prescribing errors and the physician
either modified the prescription, terminated the
prescription, or deliberately left the
prescription unchanged.
Conclusion Physicians have welcomed the
new inter-professional approach and it seems
to increase medication safety in prescribing as
well as support the work of the physicians.
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The criteria for appropriates review of hospital medication orders::
• High-alert medications
• Parenteral nutritions
• Concentrated electrolytes
• The drug outside the hospital formulary
• Special permits medicines
• When CDSS warnings have been disregarded
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Figure 1

The clinical pharmacist evaluates:
• the appropriateness of the drug, dose, frequency, and route
of administration;
• therapeutic duplication;
• real or potential allergies or sensitivities;
• real or potential interactions between the medication and
other medications or food;
• variation from hospital criteria for use;
• patient’s weight and other physiological information; and
• other contraindications

The clinical parmacist
will contact the physician
if there are
any clinically
significant discrepancies

The process of the appropriateness review for hospital medication orders.
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