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Abstract: Introduction: The department of emergency medicine (DEM) has a high-risk environment due to its unique and complex
workflow. Many high-risk medications are ordered and administered at patients’ bedsides without being checked by a pharmacist
first, which may lead to an increase in the incidence of patient medication errors (MEs). Objective: The current study evaluated the
needs of the clinical pharmacy service in the DEM at King Saud University Medical City (KSUMC), Riyadh, Saudi Arabia. Methods: A
cross-sectional retrospective study was conducted between Jan 2016 to Dec 2017 and the documentation of clinical pharmacist
interventions was extracted from Esihi database. Results: A total of 2,255 interventions for 862 patients were documented. The
recommended interventions were as follows: 645 (dose adjustments), 108 (therapeutic substitutions), and 354 interventions (initiating
drug therapy). Adverse drug reactions (ADRs) were reported in 16 patients, and drug interactions were managed in 26 patients. The
DEM responded to 713 information inquires and 290 pharmacokinetic consultations. Drug discontinuations included 39 incidents
(where unjustified drug prescription occurred), 37 (where contraindications were involved), and 19 (where duplicate therapy was
involved). The most common interventions were related to the following drugs: antibiotics (34%), anticoagulants (15%), and
anticonvulsants (10%). The acceptance rates for the EM clinical pharmacist recommendations increased from 93.9% in 2016 to 99%
in 2017. The most common outcome for interventions was to optimize the therapeutic effects of the drugs that were administered
(73%). Reconciliation was done in 796 patients. Conclusions: The clinical pharmacy service plays a critical role in the management
of patients in the emergency department (ED).
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1. Introduction hospitalization [3, 4]. During highly stressful
situations such as cardiopulmonary resuscitation,
trauma, and rapid sequence intubation procedures,
many high-risk medications are ordered and
administered at the bedside without being checked by
a pharmacist, which may lead to an increase in the
incidence of medication errors (MEs) and adverse
drug reactions (ADRs). It has been reported that
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evaluation, medication adherence, safety and quality of In such scenarios, clinical pharmacists can play a
medicine use, patient  centered  outcomes and risk L. L. o
management studies. critical role through monitoring both the prescription

The department of emergency medicine (DEM) has
a high-risk environment due to its unique and complex
workflow [1]. Indeed, the prevalence of adverse drug
events related to emergency department (ED) visits is
high [2], with almost 17% patients requiring
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and administration of high-risk medications in order to
ensure minimal MEs and ADRs. Recent international
studies substantiate the need of clinical pharmacists to
be active members of the DEM medical team. In fact,
the presence of clinical pharmacists has been shown to
have a positive impact on the efficient functioning of
the ED [6-8]. Clinical pharmacy consultation services
can provide drug-related information to physicians,
residents, students, and nurses whenever required
[6, 7, 9-11]. Consequently, the clinical pharmacist has
an important role in reducing potential ADRs and
assuring medication safety to the patients through
identifying and preventing MEs and ensuring
appropriate medication use [9, 11-19]. By obtaining the
medication history of a patient as well as engaging in
reconciliation and discharge counseling, a clinical
pharmacist operating in the DEM can contribute
towards better patient outcomes, improved patient
understanding of the proper use of medications, and
enhanced medication compliance. All of these positive
improvements  subsequently lead to a lower
re-admission rate [20-22]. Such measures are also cost
effective because they decrease the number of recurrent
hospital admissions, enhance patient medication
compliance, promote the discontinuation of any
unindicted drug therapy, dose adjustments, and prevent
MEs [9, 10, 13, 19, 23]. Accordingly, the clinical
pharmacist becomes an integral part of the medical
team in critical care units and general medicine wards.

King Khalid University Hospital (KKUH) is part of
King Saud University Medical City (KSUMC): it is
primarily a teaching hospital with a 712 functioning
bed capacity [23]. In 2015, an emergency medicine
(EM) clinical pharmacist role was integrated into the
interdisciplinary team at the DEM.

The role of a clinical pharmacist in Saudi Arabia has
been discussed in many national studies. However,
none of these studies have described the role of a
clinical pharmacist in the ED. This study, therefore, is
the first study to assess both the role and the need for a
clinical pharmacist in the ED at a major Saudi Arabian

hospital. This study will serve as a resource for other
health institutions whilst outlining the various clinical
pharmacy services within the DEM.

The primary objective of this study was to assess
and evaluate the role of a clinical pharmacist in the
DEM by evaluating and classifying the interventions
that was performed to patients. The secondary
objective of this study was to highlight the important
role that an EM clinical pharmacist plays and to
evaluate the degree to which ER physicians will
accept the recommendations made by EM clinical
pharmacist.

2. Materials and Methods

A cross-sectional retrospective two-year study was
conducted between January 2016 and December 2017
at the Adult ED of KKUH, KSUMC, Riyadh, Saudi
Arabia. An EM clinical pharmacist was contracted to
work for the Adult DEM on a full time basis, 5 days a
week. The hours of their shift were from 07:30 to
16:30.

The following details were taken from the Esihi
database and were documented: (1) Information from
the patients” medical charts that included data
regarding patient medications, laboratory, and culture
results; (2) All clinical interventions recommended by
the EM clinical pharmacist to the DEM physician
during medical rounds; (3) The DEM physician’s
acceptance or rejection of the EM clinical
pharmacist’s recommendations; (4) Information
pertaining to all patients who received reconciliation
and medication counseling by the EM clinical
pharmacist.

Medication history was taken from the patient or
his/her caregiver. Medication reconciliation was done
for patients prior to their transfer from the DEM.
Medication counseling was done for patients
discharged from the DEM. Counseling included
explaining to the patient his/her medication
indications, dosages, preferred administration times,
common side effects etc., The importance of



754 The Impact of a Clinical Pharmacist in the Emergency Department of an Academic
Hospital in the Kingdom of Saudi Arabia

adherence to their medication program was
emphasized by explaining to the patient the expected
comorbidity resulting from non-compliance. Patients
were instructed regarding the severe adverse drug
effects that they may encounter as well as when they
would need to revisit the DEM.

Data were analyzed using the SPSS® statistical
package, Version 20.0 (SPSS Inc., Chicago, IL, USA)
for Windows®™. With p-value of <0.05 considered
statistically significant. Descriptive statistics are
reported mean and medians + standard deviation or as
frequencies and percentages, as appropriate.
Chi-squared tests were used to determine association
between qualitative variables.

The retrieval data were accessible to all DEM staff.
Co-investigators were also allowed to access this data.
In order to assess the role of a clinical pharmacist,
working as part of the medical team in the DEM, the
acceptance rate of the EM clinical pharmacist’s
by the

calculated and compared over the two years that the

recommendations DEM physician was
study was conducted. The expected outcomes related
to the EM clinical pharmacist were categorized based
on the following: (1) optimal therapeutic effects; (2)
prevention of ADRs; and (3) cost-effectiveness.

3. Results

Approximately, 7,155 and 9,153 patients were
admitted to the Adult DEM at KKUH in 2016 and
2017, respectively. A total of 2,255 interventions were
documented by the EM clinical pharmacist during the
two-year study period. Interventions relating to 862

patients were examined over the duration of the study

period. The majority of the patients were male 53%
(454), and the mean age of participants was 41 + 20
old. (Table
intervention type definitions are presented in Table 2.

years 1) The documented clinical
Common interventions included the following: Dose
adjustments (645, 29%), switching to optimal drug
therapy (108, 5%),
recommended by the EM clinical pharmacist (354,
16%). ADRs were distinguished in 16 (0.7%) patients,
and interactions were managed in 26 (1.2%) patients

and initiating drug therapy

to prevent drug failure. The EM clinical pharmacist
(32%)
drug-management information questions as well as
290  (13%)
consultations. = The EM
recommended drug discontinuation for 39 (1.7%)

responded to 713 drug-related  and
pharmacokinetic/pharmacodynamics
clinical  pharmacist
drugs in order to avoid the unjustified prescription of
such drugs. Significantly, 37 (1.6%) drugs were
discontinued due to contraindications, and 19 (0.8%)
drugs were discontinued duo to its duplication in the
therapeutic plan (see Fig. 1).

Average interventions per patient were 6 + 4
interventions. The number of interventions between
severity of patient condition were statistical significant
(p <0.05).

Table 1 Patient demographic data.

Parameters N (%)
Patients 862
Age, years (+SD) 41 +£20
Age range, years 14-97
Gender
Male 454 (53)
Female 408 (47)

Table 2 Definition of the various different types of clinical intervention.

Clinical intervention type Definition

Adverse drug reaction (ADR)

The patient has signs or symptoms that suggest either toxicity or an allergic
reaction, or another adverse side effect induced by a drug.

Avoiding unjustified prescription

Patient is taking a drug without any indication for its usage.

Convert drug administration route from parental
to oral

The EM clinical pharmacist recommends the conversion of the patient’s
parenteral drugs to its oral equivalent (whenever oral drugs are applicable to the
patient’s condition, that is).

Discontinue drug due to its contraindication -
condition (s).

The patient is on a drug which is absolutely contraindicated to his/her medical
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(table 2 continued)

Clinical intervention type Definition

The patient is on two or more drugs in combination with one another (although
the patient is not displaying any apparent adverse clinical effects). However, the
drug combination is inappropriate, or there is little or no evidence of its
synergistic efficacy.

Discontinue the duplicate therapy

The patient is either on the wrong dose or the wrong route of administration, or
Dose adjustment the wrong frequency, or the wrong sub-therapeutic dose/supra-therapeutic dose,
or the wrong administration duration.

Any direct question or inquiry was addressed to the EM clinical pharmacist

Drug inquires/management regarding the patient’s pharmacological regimen.

The patient has problems relating to the actual or potential conditions that require

Initiated drug therapy (untreated indication) pharmacological treatment that was not preformed.

Any recommendation related to therapeutic drug monitoring which includes the

Pharmacokinetic/pharmacodynamics consultation targeted drug level in the blood, monitoring parameters, sampling time.

The patient is on drugs or food, which in combination with each other will cause
a major interaction to occur which might lead to therapeutic failure or cause
adverse effects. Drug discontinuation or dose adjustment will therefore be
required.

Preventing drug failure (interaction)

The patient is on a particular therapeutic regimen; however, the EM clinical
pharmacist has recommended therapeutic substitutions in order to optimize the
efficacy based on the latest literature.

Switch to optimal drug therapy (therapeutic
substitution)

Adapted from standard and guidelines for pharmacists performing clinical interventions. March 2011, pharmaceutical society of

Australia.
The frequency & description of the different types of clinical interventions
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Fig. 1 The frequency & description of the different types of clinical interventions performed by the emergency medicine
clinical pharmacist.
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Fig. 2 The different classes of drugs that were involved in the interventions were performed by the emergency medicine

clinical pharmacist.

Table 3 Outcomes of the clinical intervention performed by the emergency medicine clinical pharmacist.

Outcome Number %
Optimize therapeutic effects 1,648 73%
Avoid potential harm or adverse drug reaction 541 24%
Direct cost saving measure only 66 3%

The clinical interventions were analyzed according
to their pharmacological classes. The interventions
related to the use of antibiotic drugs were most (34%),
followed by anticoagulant drugs (15%), and
anticonvulsant drugs (10%) (see Fig. 2). Such
interventions led to the achievement of optimal
therapeutic effects (73%), the prevention of ADRs
(24%), and ultimately proved to be cost-effective (3%),
too (see Table 3).

Reconciliation was done for 796 patients. The
average time spent with a patient was 15-20 minutes
per patient per visit. The acceptance rates for the EM
clinical pharmacist’s recommendations by the DEM

physician were 93.9% in 2016 and 99% in 2017,
respectively.

4. Discussion

The clinical pharmacist’s role in the ED includes
direct interaction with patients, reviewing patient
medication charts, providing patient-specific drug
doses and recommendations, and participating in
emergency codes, especially those related to trauma,
cardiac arrest, and STEMI [24-30].

The current study was conducted in order to
understand the role of a clinical pharmacist in the
therapeutic management of various interventions at
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the DEM. The EM clinical pharmacist was shown to
have a significant impact in the DEM. This was,
essentially, a finding that was observed based on the
number of documented interventions.  The
interventions related to drug enquiry and management
recommendations included correct drug selection and
dose adjustments in order to prevent MEs and to
optimize patient care. The clinical pharmacist helped
in optimizing patient care by determining and
recommending patient-specific drugs and monitoring
pharmacokinetic and pharmacodynamic consultations.
Indeed, the benefit in terms of cost for such an
approach was demonstrated when the clinical
pharmacist managed the pharmacokinetic monitoring
services [31-34]. In this study the EM clinical
pharmacist not only recommended the dose but also
the sampling time for specific drug level depend on its
pharmacokinets parameters. And thus will decrease
the cost of unnecessary labs ordered. Moreover, the
clinical pharmacist in the current study was able to
provide assistance in the categorization of
interventions according to drug class which is in line
with similar findings in other studies [35, 36]. In
addition, a large percentage of reconciliations were
done for patients. This is where pharmacists play a
valuable role in cost saving through their preventing
unnecessary medications from being prescribed to
patients [37]. The DEM pharmacist managed to
reduce the incidence of medication discrepancies
between home and admission orders, too [38]. The
number of therapeutic substitution recommendations
performed through the reconciliation process indicates
the critical role of the clinical pharmacist.

This study also showed that the acceptance rate of
the clinical pharmacist’s recommendations by the
DEM physician increased over the two-year period.
This not only indicates higher reliability but, also, the

beneficial involvement of a clinical pharmacist when

s/he works in conjunction with the DEM medical team.

In fact, as much as 24% of the outcomes which
resulted from the clinical pharmacist’s interventions

were related to avoiding potential harm or ADRs in
patients as well as optimizing patient health and
safety.

The current study has some limitations, however.
The chart reviewing was not performed to all patients
present to DEM. Due to the fact that the EM clinical
pharmacist was available only during working hours
at the DEM for 5 days of the week only, their
intervention during other non-functioning times would
often be delayed. Moreover, some biases cannot be
ruled out from the results since only the EM clinical
pharmacist evaluated the outcome of their
interventions.

This is a novel study which assessed the need for a
clinical pharmacist in the DEM in a Saudi Arabian
hospital setting. The results of this study support the
need for a clinical pharmacist in the DEM in order to
improve the safety of patients and the quality of care
that they are afforded. The results highlight the
important role of a clinical pharmacist in managing
patient visiting DEM. The results of this study also
seem to demonstrate the beneficial collaboration
between the clinical pharmacist and the physicians
within the DEM.

Such studies should be performed over a long
period of time at multiple centres and at multiple
hospitals across Saudi Arabia in order to understand
the effectiveness of the EM clinical pharmacist. In
addition, the EM clinical pharmacist should be
available at all shifts to manage any intervention
needed to improve the patient safety and outcomes.
More personnel should be recruited to serve as EM
clinical pharmacist owing to their critical role.

5. Conclusions

This study shows the important role of the clinical
pharmacy service in the EM department. The presence
of an EM clinical pharmacist during each shift in the
DEM is recommended in order to tackle any
intervention management outcomes. We hope this

study will serve as a reference to other institutions and
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encourage them to adopt the presence of a clinical
pharmacist in their DEM.
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