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Objective: This study examined the incidence of drug-related problems (DRPs) in different
inpatient departments along with the medical team response to pharmacist’s action in
addressing DRPs at Jazan Hospital, Saudi Arabia.

Patients and Methods: This retrospective study was conducted among inpatients at
Ministry of Health hospital in Jazan, a region in southwestern Saudi Arabia. We collected
data for a 2-year period (from 2016 to 2017). For any detected DRP of the ordered
medications for dispensing, the inpatient pharmacist is sending report for that particular
DRP with recommendation to the medical team which in turn might accept or reject such
recommendation. Serious drug—drug interactions, as part of DRP, were assessed by utilizing
three different online DDI checkers, including Lexi-Comp, Medscape, and Drugs.com.
Results: The most common type of DRP was serious drug—drug interactions (49%). Over
the study period, most incidences of DRPs were decreased. Of the DRPs in 2016 and 2017,
antibiotics were the most commonly involved (51% and 69.5%) of cases, respectively,
followed by proton pump inhibitors (25.3% and 14.1%) and statins (12.9% and 9.4%).
Interestingly, of the 241 interventions for DRPs in 2016, 199 (82.5%) were accepted,
resulting in a change in drug therapy (p=0.006). In 2017, 90 (70.3%) interventions out of
128 were accepted by the physician and the drug therapy changed (p=0.029).

Conclusion: Pharmacist interventions appear to decrease the incidence of DRPs, which
emphasize the importance of an optimal pharmaceutical care plan for clinical care settings.
Keywords: pharmacist intervention, drug-related problems, inpatient units, Saudi general
hospital, Jazan, Saudi Arabia

Introduction

Drug-related problems (DRPs) are the primary clinical concern of pharmaceutical care
practitioners. Detecting and resolving them is essential to pharmaceutical practice, as it
helps to ensure that patients attain their therapeutic goals and achieve the optimal
outcomes of drug therapy.'* The American Society of Health-System Pharmacists
acknowledges eight types of DRP? adverse drug reactions, drug errors, drug without
indication, failure to receive medication, indicators without drugs, drug interactions,
drug noncompliance, and drug poisoning'? DRPs are often the result of certain
patients’ drug-related issue not being identified and addressed. If they are not identified
or addressed, DRPs can lead to clinical complications. They may also increase the
number of visits to ambulatory care units or length of hospital stay, and lead to a higher

risk of death.>” Resolving DRPs requires sound clinical judgement.’
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The global prevalence of DRPs among all admissions in
ambulatory care settings is about 5.3%, and the incidence of
DRPs during hospitalization has ranged from 15.1% to
16.9%.> Certain health care standards prevent the occurrence
of DRP. Several studies investigated the prevalence rates of
various types of DRP among different institutions when these
institutions failed adherence to such certain healthcare stan-
dards. DRPs can originate at any stages of medication pro-
cesses (ordering/prescribing, transcribing and verifying,
dispensing and delivering, administering, and monitoring
and reporting).® Many countries have taken measures to
improve pharmaceutical care quality and safety in order to
prevent DRPs.? These efforts have principally taken the form
of pharmacist interventions, wherein a pharmacist takes
action to address non-optimal drug use in order to improve
patients’ quality of life and prevent further morbidity or
mortality.”® Such pharmacist interventions not only posi-
tively influence patient care but also reduce unnecessary
medical expenditure. '

Few studies have been conducted in the Middle East on
DRPs and pharmacists’ role in them. Al Rahbi and his
colleagues'® conducted a retrospective study in Oman to
evaluate the effect of dispensing pharmacists’ interven-
tions on the number and types of medication errors at an
outpatient pharmacy. They found that 688 interventions
related to prescribing errors, of which 40.5% were
accepted by the medical team. Moreover, 14.9% of the
interventions pertained to administrative issues and 8.7%
pertained to inappropriate drug therapy. About 8.2% of the
interventions focused on drug overdose. Interestingly,
pharmacists intervened in 20.8% of cases to prevent com-
plications, 25.1% to explain the treatment, and 7.9% to
improve compliance. In Saudi Arabia, a prospective study
in 2008 was carried out in Riyadh to assess the role of
clinical pharmacists in an intensive care unit (ICU), spe-
cifically to what extent they were accepted by physicians,
their frequency in the ICU, their clinical significance, and
how they influenced targeted patient outcomes. They
found that most DRPs that occurred in the ICU involved
not giving a drug for a given medical condition (33.2% as
shown in Table 1), wrong dosing regimen (28.9%), and no
indication for drug use (14.3%)."" In 2013, another study
was conducted in central Saudi Arabia to explore the
occurrence of adverse drug events (ADEs). The scholars
found that pharmacists reported 361 possible events of
ADEs, of which around 78% were considered as potential
ADEs that, if it reached a patient, it can cause harmful
effect.® More recently, a prospective study was carried out

Table | DRPs According to Drug Class

Drug Class 2016 2017 Total
(n=241) (n=128) (n=369)
Antibiotics 123 (51.0) 89 (69.5) 212 (57.4)
Antiplatelet 61 (25.3) 18 (14.1) 79 (21.4)
Proton pump 57 (23.7) 18 (14.1) 75 (20.3)
inhibitors
Statins 31 (12.9) 12 (94) 43 (11.6)
Calcium channel 21 (8.7) 10 (7.8) 31 (84)
blockers
Diuretics 21 (8.6) 3(23) 24 (6.5)
NSAIDs 18 (7.5) 10 (7.8) 28 (7.0)
ACEls 9 (3.7) | (0.8) 10 (2.7)
Corticosteroids 8 (3.3) 4 (3.1) 12 3.2)
Minerals 8 (3.3) - 8 (3.3)
Anticoagulants 5(2.1) - 5(2.1)
Intravenous 3(1.2) - 3(1.2)
immunoglobulin
Antiepileptic’s 2 (0.8) - 2 (0.8)
ARBs 2 (0.8) - 2 (0.8)
Muscle relaxants 2 (0.82) - 2 (0.82)

Abbreviation: ARBs, angiotensin Il receptor blockers.

in the Al Ahsa region of Saudi Arabia by Albadr et al to
examine the prevalence of DRPs and drug—drug interac-
tions (DDIs) among inpatients of an internal medicine
ward. They found a high incidence of DDIs, and noted
that polypharmacy, age, and comorbid conditions were the
most important factors related to incidence of DDIs.'?

However, none of these past studies examined the impact
of pharmacist interventions on DRPs in the southern region
of Saudi Arabia. Moreover, there remain rather few studies
on this topic throughout the country. Therefore, we investi-
gated the incidence of drug-related problems (DRPs) in
different inpatient departments along with the medical team
response to pharmacist’s action in addressing DRPs at Jazan
Hospital, Saudi Arabia.

Patients and Methods

In this retrospective cohort study, we focused on inpatients
admitted to a 217-bedded general hospital between 2016
and 2017. This hospital was affiliated with the Ministry of
Health and was located in southwestern Saudi Arabia, in
the Jazan region.

The hospital inpatient wards were spread across ten
departments: medical, surgical and orthopedic, pediatric,
obstetric gynecology, delivery, operation room, anesthe-
siology, recovery room, adult intensive care, and neonatal
intensive care. In most of these departments, drug therapy
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is carried out primarily by physicians and nurses, and there
is no clinical or resident pharmacist. Medication orders are
written by physicians either using the computer system or
manually, after which they are sent to the inpatient phar-
macy for dispensing. Any case that important patient
information, such as diagnosis, weight, height, allergy
status, laboratory data, and daily meals is missing and
not included in the patient medication profile (PMP) was
excluded from the study.

The hospital employs two pharmacists and one phar-
macy technician to assess and dispense ordered medica-
tions. Before dispensing, the pharmacist checks the order
for DRP that could negatively affect the patient’s health. If
any DRP is discovered, the pharmacist begins the interven-
tion by writing a detailed report containing the available
patient information, department of admission, the type and
details of the DRP, and the plan for its management. Two
copies of these written reports are made, one of which
remains in the Inpatient Pharmacy Intervention Reports
File (IPIRF), while the other is sent to the patient’s original
file to be reviewed by the physician who might accept or
reject pharmacist’s plan for management of particular DRP.
For the aforementioned reasons, the pharmacists focused
their intervention efforts on the most common DRPs in
hospital inpatient settings: serious DDIs, prolonged antimi-
crobial use, unnecessary medication orders, inappropriate
drug dosage, and unavailable drugs for departments that
should have ready access to them. Different intervention
strategies were used for each type of DRP. For serious
DDIs, pharmacists used three different online DDI check-
ers, including Lexi-Comp, Medscape, and Drugs.com.
When a DDI was classified as serious by >2 of these
checkers, a DRP report was written by the pharmacy. For
prolonged antimicrobial usage, the pharmacists and the
pharmacist technician followed the Automatic Stop Order
policy created by the Saudi Central Board for Accreditation
of Health Institute (CBAHI) for long-term medication use.
In the case of prescribing two or more medications known
to have therapeutically and/or pharmacologically close
effects such as prescribing ceftriaxone with ceftazidime
for the same patient, an intervention for unnecessary med-
ication orders was conducted. If the prescribed drug dose
was considered inappropriate based on current literature and
other resources, the pharmacist issued formal notification of
the incorrect dosage. Finally, in the case of prescribing
unavailable medication, the pharmacist wrote a report
about the unavailability of the medicine and the best avail-
able alternative.

Data Collection

We collected data for a 2-year periods (from 2016 to 2017)
on the implementation of Inpatient Pharmacy Intervention
Reports File (IPIRF). We examined the relation of inpati-
ent pharmacy interventions with the following variables:
department in which the DRP occurred; and type of DRP
(i.e., prolonged antimicrobial use, unnecessary medication
order, inappropriate drug dose, and serous DDI). We also
examined physicians’ response to the intervention by
examining their written response or actions related to the
medication order following the pharmacist recommenda-
tion. If they gave no written response and made no other
action, they were considered to have issued “no response.”

Statistical Analysis

Descriptive statistics (numbers and percentages) were
obtained for variables using SPSS Statistics 25. Chi-square
and Fisher exact test was sued to find any association
between the variables; a p-value of <0.05 was considered
statistically significant.

Results

A total of 369 pharmacist interventions were conducted
between 2016 and 2017. The most common type of DRP
was serious DDIs (49%), followed by prolonged antimi-
crobial therapy, and unnecessary medication orders (8.9),
as presented in Table 2.

The drug class showing the most DRPs in both 2016 and
2017 were antibiotics (51% and 69.5%, respectively), anti-
platelet (25.3% and 14.1%) followed by proton pump inhi-
bitors (25.3% and 14.1%) and statins (12.9% and 9.4%,
respectively) See Table 1.

Table 2 Breakdown in the Number of DRPs Across the Two
Years (n=369)

Risk Management and Healthcare Policy 2020:13

Type of DRP Year 2016 Year 2017 Total

N (%) N (%) N (%)
Serious drug—drug 142 (58.9) 41 (32) 183 (49)
interaction
Prolonged antimicrobial 54 (22.4) 69 (53.9%) 123
therapy (33.3%)
Unnecessary medication 22 (9.1%) 11 (5%) 33 (8.9%)
order
Inappropriate drug dose 23 (9.5%) 7 (5.4%) 30 (8.1%)
Total 241 128 369
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Table 3 Acceptance of Interventions by Physicians

Year of Pharmacists Physician P
Practice Intervention Acceptance

2016, n (%) 241 (65.31) 199 (82.54) 0.006
2017, n (%) 128 (34.7) 90 (70.30) 0.029

Interestingly, among the 241 interventions in 2016, 199
(82.5%) were accepted by the physicians and the therapy
was changed (p=0.006). In 2017, 90 (70.3%) interventions
out of 128 (34.7%) were accepted and the therapy was
changed (p=0.029) (Table 3). Table 4 shows the extent of
physician acceptance according to the hospital ward.

Discussion

Drugs are therapeutically active substances intended to treat,
inhibit, or diagnose infections, diseases, and their symptoms.
However, incorrect use of such substances can lead to the
disruption of health-related quality of life and increased risk
of further morbidity or even mortality.'® Our study showed
that pharmacist interventions led to a reduction in DRPs.
These results are consistent with both national and interna-
tional studies showing that pharmacist interventions lead to
a decreased incidence of DRPs, suggesting that the pharma-
cist plays a vital role in improving the health care system.'?
A study was carried out in Mecca city, Saudi Arabia, aimed
to assess the effectiveness of a pharmacist intervention to
decrease the drug error, particularly the use of high-risk
abbreviations (HRAs) by specialists.'* The results of this
study showed that high prevalence of the use of HRAs in
discharge prescriptions and dispensing records (72.7%).
However, post-intervention of pharmacists the overall pre-
valence of HRA was significantly decreased by 52%
(p=0.001)."

Surprisingly, the high acceptance rate stated in this study
led to a decrease in DRPs, where 289 (78%) of the 369
interventions were accepted by physicians and the patient’s
therapy was changed. Similarly, a retrospective study con-
ducted in the outpatient pharmacy department of Khoula
Hospital in Muscat, Oman revealed 692 interventions
among which 98.2% were accepted by the prescribers."
Molino et al also had similar findings in a prospective con-
trolled study, reporting that pharmacist interventions were
generally accepted by physicians, leading to a change in
medication therapy.'> Furthermore, the interventions were
well accepted by patients as well, although the compliance
with the interventions was not measured.'* These findings
suggest that the importance of the pharmacist in healthcare is
well recognized by physicians, as is the significance of the
pharmaceutical practices in clinical settings. However, the
physician acceptance rates for some departments were below
50%. Some barriers to physician acceptance of these phar-
macist’s interventions such as specialty, pharmacist gender,
and patient gender.'® The most reasons for low physician
acceptance of these pharmacist’s interventions included no
clinic guidelines requiring doctors’ reaction to pharmacist
commendations. The difference between the physicians’
and pharmacists’ knowledge may likewise have added to
the low physicians’ acceptance rate of pharmacist commen-
dations. Physicians may consider the advantages of certain
drugs outweigh their risks.'®

The most common type of DRP in our study was serious
DDIs, followed by prolonged antimicrobial therapy, unne-
cessary medication orders, and inappropriate drug dose.
These findings differ somewhat from those found in
a previous study in which DRPs commonly involved adverse
drug reactions (30.4%) and patient non-compliance (30.4%),
followed by untreated indications (10.7%), drug interactions

Table 4 Acceptance of Interventions According to Hospital Wards

Ward 2016 (n=241) 2017 (n=128)
DRPs n (%) Acceptance n (%) p DRPs n (%) Acceptance n (%) p

MMW 83 (33.9) 73 (87.9) 0.05 23 (17.6) 20 (86.9) 0.029
MSMO 15 (6.1) 7 (46.6) 0.002 10 (7.6) 6 (60.0) 0.383
FMFS 65 (26.5) 60 (92) 0.008 46 (35.1) 40 (86.9) 0.001
ICU 43 (17.6) 35 (8l) 0.975 22 (16.80) 9 (40.9) 0.002
NICU 19 (7.8) 9 (47.3) 0.001 19 (14.50) 10 (52.6) 0.102
Pediatric 3(1.2) 3 (100) 0.534 | (0.08) I (100.0) 0.687
OB-GYN 15 (6.1) 13 (86.6) 0.440 5 (3.80) 3 (60.0) 0.5

Abbreviations: MMW, male medical ward; MSMO, Medicine — Medical Oncology; FMFS, freestanding medical facility;

intensive care unit; OB-GYN, obstetrics and gynecology.

ICU, intensive care unit; NICU, newborn
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and supratherapeutic/sub-therapeutic doses (7.1% each),
improper drug selection (5.4%), and drug use without indica-
tion (1.8%)."> Another study was conducted at a private
hospital in Riyadh City, Saudi Arabia to investigate the
intervention of clinical pharmacist’s services at critical care
units. This study reported that the most common DRPs were
inappropriate dose (20.05%), followed by drug duplication
(11.29%), and unsuitable route (6.87%) and DDIs (1.96%)."
A study conducted in a teaching and research hospital in
Istanbul, Turkey, revealed that inappropriate drug selection
(44.79%), inappropriate dose selection (27.61%), and inap-
propriate medication treatment procedures (21.47%) were
the most common' "%,

Numerous studies have shown that DDIs are recurrent
DRPs'®'>!'7 which align with our findings. A possible
reason that DDIs were the most common DRP in our
study is that individual patients may be prescribed a high
number of drugs, coupled with a lack of relationship
between the prescriber, patient, and pharmacist.
Minimizing the total number of medications given to indi-
vidual patients might help in reducing DDIs."?

Antibiotics were the most common class of drug involved
in DRPs, followed by antiplatelet drugs, and proton pump
inhibitors. Previous studies in Saudi Arabia identified hyper-
tension, stroke, urinary tract infection (UTI), and community
acquired pneumonia, in that order, as the major diagnoses
associated with DRPs.'® Studies conducted in other countries
showed that DRPs commonly involved patient non-
compliance and adverse drug reactions.'>! %"

Scholars have indicated that around 53% of DRPs are
preventable.*'> The current study revealed that the number
of DRPs decreased between 2016 and 2017, suggesting that
pharmacist involvement leads to significantly more DRPs
being identified compared with usual care.*"-** Clinical phar-
macists not only can effectively identify, resolve, and prevent
clinically significant DRPs and their outcomes on their own,
but also can assist multidisciplinary teams in improving
treatment adherence and rational drug use, which can further
diminish the incidence of DRPs.?'*

Hence, providing education programs on medication
safety and appropriateness is needed. Such these programs
and workshops to improve patient safety should be delivered
frequently to all clinical staff including pharmacists, and
should be intended to empower pharmacists specifically to
identify and manage DRPs in an interprofessional coopera-
tive health care environment. In addition, an institutional
policy that does not just explain the role of pharmacists in
the detection and management of DRPs, but also needs

prescribers to collaborate with pharmacists in attending to
such occurrences should be in place to enable pharmacists to
do their expert jobs in guaranteeing patient safety.”

The main limitation of this study was its focus on
a single institution, and the fact that it was carried out
with two pharmacists and one pharmacy technician. This
could have biased the results for DRPs, especially consid-
ering that the role of the pharmacist in hospital settings in
Saudi Arabia has not yet been fully implemented. This
recommends that the number of clinical pharmacy field
(residency, master, or even Pharm D), desires to be
enlarged to meet the requirements of pharmaceutical care
in Saudi Arabia. Future studies are needed to determine
interventions that can successfully resolve the DRPs that
arise in the hospital setting.

Conclusion

In the present study, serious DDIs and prolonged antimicro-
bial therapy were the two most common DRPs. DRPs have
a serious negative impact on health outcomes, so efforts
should be taken to decrease their occurrence. Based on our
results, further studies should be conducted to explore DRPs
in a larger sample and over a longer period of time. Future
studies should also explore pharmacist interventions and the
relevant drugs and drug reactions associated with DRPs.
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