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Abstract: Introduction: Drug therapy-related problems (DTRP) can lead to avoidable negative health consequences, particularly
during hospital admissions. This study aimed to assess the frequency, causes, and associated factors of DTRPs, which
are detected by clinical pharmacists’ interventions. Methods: This is a prospective cross-sectional study of patients
admitted to the medical wards of Fakeeh University Hospital, UAE, over a three-month period from September 2022
to December 2022. The data of patients who were assessed by clinical pharmacists regarding the pretense and causes
of DTRPs were collected and analyzed using SPSS version 27.0. Results: 310 patients with the mean age of 33.43 +
19.98 years were studied (53.9% male). The highest percentage of patients were Asian (31.0%) and Arabs (30.6%). 79
(25.4%) cases had no DTRPs, while 231 (74.6) had DTRPs. The surgical ward had the highest frequency of DTRPs (41.0%).
Improper drug selection with 79 cases, drug use without indication with 73 cases, and sub-therapeutic dosage with 26
cases were among the most common causes of DTRPs. Alcohol intake (p= 0.03), food allergy (p = 0.02), age group
31-40 years (p = 0.04), presence of co-morbidities (p = 0.01), family history of diseases (p = 0.02), and admission to the
intensive care unit (ICU) (p = 0.01) were amongst the significantly associated factors of DTRPs. The acceptance status for
clinical pharmacists’ interventions were complete in 90.0% of cases, partial in 4.1 %, and rejection in 5.9%. Conclusion:
The study findings show a high prevalence of DTRPs due to drug/dose selection and drug use without indication. It
seems that the participation of clinical pharmacists in multidisciplinary teams together with the presence of closed loop
medication management facilitates the detection and correction of DTRPs.
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1. Introduction technology to shut the inpatient medication management
d administration loop, i i tient saf d effi-
Clinical pharmacists are integral to the multidisciplinary a? admiistiation OOP ‘mproving pz? {en’ satety an. ¢
ciency (2). The process involves a physician’s electronic pre-

healthcare team, where they are tasked with assessing pa- o X . K R
scription, review by clinical pharmacists, release for unit-

tients’ conditions, evaluating the suitability and efficacy of
prescribed medication regimens, identifying any unresolved
health issues, and monitoring patient outcomes. Their role

dose manufacture at the hospital pharmacy, and medicine
administration and electronic documentation by nurses (3).
Drug Therapy-Related Problems (DTRPs) can lead to signifi-

is critical in ensuring optimal medication management and . . o
80P 8 cant patient harm, reduced quality of life, increased health-

enhancing patient care. The American College of Clinical
Pharmacy (ACCP) defines these responsibilities as essential
for preventing adverse drug events and improving the Phar-
maceutical Care process (1). In addition to that, the Closed

care costs, and even mortality. The complexity of mod-
ern pharmacotherapy, with multiple medications often pre-
scribed to patients with chronic conditions, has heightened

the risk of DTRPs. In response, there has been a growin
Loop Medication Management (CLMM) System is a ground- . . P . .. & . &
. . . . global emphasis on the integration of clinical pharmacists
breaking method that combines automated and intelligent ; . K
into healthcare teams to mitigate these risks.

Several studies worldwide have demonstrated the essential

role of clinical pharmacists in identifying, resolving, and pre-
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studies often use a range of classification systems, such as the
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Hepler-Strand classification (4), one of the earliest systems,
which organizes DTRPs into eight distinct categories based
on the nature of the issue. The Pharmaceutical Care Network
Europe (PCNE)(5) Classification offers a more structured and
detailed approach, categorizing drug-related problems into
domains like problems, causes, and interventions. Another
prominent system, the Strand et al. (6) classification, divides
DTRPs into four primary categories: indication, effective-
ness, safety, and compliance, providing a clear framework for
resolving drug-related issues to achieve optimal therapeu-
tic outcomes. Although these classification systems differ in
structure and focus, they share a common goal of enhancing
patient outcomes by systematically addressing DTRPs. No-
tably, the Hepler-Strand classification offers broader cover-
age of drug-related needs compared to others.

Enhancing our understanding of these issues may facilitate
the implementation of universal approaches across diverse
settings and serve as a basis for future research into these in-
teractions (7).

Previous researches in the UAE focused only on clinical phar-
macists’ intervention in preventing DTRPs (8). These stud-
ies highlighted the underutilization of pharmacists within
healthcare teams. Limited comparisons with international
practices revealed that the UAE’s clinical pharmacy services
lag behind those in the USA and Sweden (9).

Many of these studies highlight that clinical pharmacists
are underutilized, often due to a lack of awareness among
healthcare providers regarding the importance of their role
(10).

This study aimed to assess the frequency, causes, and asso-
ciated factors of DTRPs, which are detected by clinical phar-
macists’ interventions.

2. Methods
2.1. Study design and setting

This prospective cross-sectional study was conducted in Fa-
keeh University Hospital a tertiary care hospital that pro-
vides care to a population of 500,000 people in Dubai, UAE,
over a three-month period from September 2022 to Decem-
ber 2022. The data of patients who were assessed by clini-
cal pharmacists regarding the presence of DTRPs as well as
DTRP causes were collected and analyzed.

Tertiary care hospitals often have specialized services and
multi-disciplinary teams, providing a rich environment to
assess the collaboration between clinical pharmacists and
other healthcare providers.

This research obtained the approval of the Medical Re-
search and Ethics Committee of Dubai Pharmacy College
and the Institutional Review Board (IRB) of the hospi-
tal before the commencement of the study (Ethics code:
FUH/RES/005/023). In addition to that, the identity of the
patients was kept anonymous for confidentiality.

2.2. Participants

Patients admitted to surgical, pediatric, intensive care unit
(ICU), obstetrics and gynecology, and internal medicine
wards from September 2022 to December 2022 were included
in the study using convenient sampling technique. Oncology
patients, long-term patients, and organ transplant patients
were excluded from the study. These patients (Long-term pa-
tients/Organ transplant patients) were excluded as they are
more of a stable case with a pattern of acute infections com-
ing on top of a chronic condition. The acute infection is usu-
ally treated, and the patient goes back to baseline chronic
condition.

2.3. Data gathering

Data was collected using a data collection form developed
specifically for this project. This form included all the infor-
mation acquired from the hospital database. The data collec-
tion sheets were divided into two sections. The first part pri-
marily focused on including the subject’s demographics such
as age, body mass index (BMI), nationality, social history,
family history of disease, allergy, chief complaint, diagnosis,
medical history, past medications, and history of present ill-
ness. The second part of the data collection sheet addressed
current medications, DTRPs, and acceptance rate of clinical
pharmacists’ interventions by physicians.

The data collection forms were adapted from the literature
review and validated through face and content validation
by a group of experts, professionals, physicians, and other
healthcare professionals. Regarding the reliability of instru-
ments, A pilot study was done on 10% of the sample popula-
tion, and outcomes were assessed.

According to the Hepler and Strand classification system
DTRPs were classified into the following 8 classes: (1) Un-
treated indications, (2) Improper drug selection, (3) Sub-
therapeutic dosage, (4) Failure to receive drugs, (5) Over-
dosage, (6) Adverse reactions, (7) Drug interactions, and (8)
Drug use without indication.

2.4. Statistical analysis

A convenient sampling technique was used. The sample size
was calculated using an online sample size calculator, which
was 300 patients based on the capacity of the hospital (11)
and considering z score 1.96 (z for a 95% confidence level is
1.96) and margin of error 5%.

The data were analyzed using IBM Statistical Package for the
Social Sciences (SPSS) for Windows, version 27.0 programs
(IBM Corp., Armonk, New York). Statistical significance was
set at a value of less than 0.05 for all the analyses. The socio-
demographic data were analyzed using descriptive analysis.
The association between baseline characteristics and pres-
ence of DTRPs were analyzed using Chi-square test.
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3. Results

3.1. Baseline characteristics of the studied popu-
lation

310 patients with the mean age of 33.43 + 19.98 years (range:
1 month old (infant) — 89 years old) were studied (53.9%
male). The highest percentage of patients were Asian (31.0%)
and Arabs (30.6%). Table 1 summarizes the baseline char-
acteristics of studied patients. The largest portion (31.6%)
of the population fell within the 31-40 years age range. Kids
(aged 12 years and below) made up 11.6% of the population,
while teenagers (aged 13-18 years) were the least frequent,
with only 10 patients falling within this age group. 64.8%
of the samples were smokers and 18% reported consuming
alcohol. About 42% of patients had a family history of dis-
ease. Most of the study participants (80%) had no allergies.
Among the 20% with allergies, the majority had food allergies
(16.5%). Moreover, the BMI of the population indicates that
the majority of the population were overweight and obese.
79 (25.4%) of cases had no DTRPs, while 231 (74.6) had
DTRPs.
DTRPs with 41% frequency, followed by: internal medicine
ward (19.6%), pediatric ward (16.1%), ICU (13.9%), and ob-
stetric gynecology ward (9.6%).

The surgical ward had the highest frequency of

3.2. DTRPY’ classifications

Improper drug selection with 79 case, drug use without in-
dication with 73 cases, and sub-therapeutic dosage with 26
cases were among the most common causes of DTRPs (Fig-
ure 1). In the surgical department, the most frequent DTRP
was drug use without indication followed by improper drug
selection. Improper drug selection was the most prominent
DTRP in surgical, internal medicine, and ICU departments.
Drug use without indication was mostly observed in the sur-
gical, pediatrics, and obstetric gynecology departments (Fig-
ure 2).

3.3. Associated factors of DTRP

Table 1 compares the baseline characteristics of patients be-
tween cases with and without DTRPs. Alcohol intake (p=
0.03), food allergy (p = 0.02), age group 31-40 years (p = 0.04),
presence of co-morbidities (p = 0.01), family history of dis-
eases (p = 0.02), and admission to the ICU (p = 0.01) were
amongst the significantly associated factors of DTRPs pres-
ence.

The acceptance status for clinical pharmacists’ interventions
were complete in 90.0% of cases, partial in 4.1 %, and re-
jection in 5.9% (figure 3).The highest acceptance rate was in
internal medicine ward (25.7%) followed by surgical depart-
ment (24.8%).

4, Discussion

This study examines the prevalence and probable associated
factors of DTRPs during hospital admissions at Fakeeh Uni-
versity Hospital in Dubai, which has implemented CLMM
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and clinical pharmacy. The study found a high prevalence
of DTRPs due to drug/dose selection and drug use without
indication with a diverse sample reflecting multimorbidity
and polypharmacy. These findings align with the latest Mid-
dle East and North Africa (MENA) Hospital Projects Forum
in 2023, which emphasizes the significant role that clinical
pharmacists can play in healthcare management by rational-
izing and optimizing drug therapy (12) .

In terms of age group, our analysis revealed that individuals
in the age category of 31-40 years were at a higher risk for ex-
periencing DTRPs.

This finding contrasts with previous studies that typically as-
sociate DTRPs with elderly age groups (>60 years) (9, 13) or
pediatrics (14, 15).

The prevalence of this age group in our study can be at-
tributed to the demographic characteristics of Dubai, as
our sample reflects a bell-shaped distribution encompass-
ing all age groups, which is representative of the popula-
tion in Dubai (16). Furthermore, additional factors (seden-
tary lifestyle, poor nutritional habits, and high-stress occu-
pations) may explain the higher prevalence of DTRPs in this
age group (16). In our study, we observed that 41% of patients
were classified as overweight (BMI = 25-29.9 kg/m2), while
30% fell into the obese category (BMI > 29.9 kg/m2). Simi-
lar results regarding BMI have been reported in other studies
(16, 17).

Additionally, approximately 35% of patients were smokers,
and around 20% were alcohol consumers. However, no sta-
tistically significant association was found between these
factors and the occurrence of DTRPs. The presence of comor-
bid conditions contributes to the occurrence of DTRPs due
to the complexity of diseases, polypharmacy, altered drug
metabolism, the need for dose adjustments, adverse drug re-
actions, and non-compliance. Within the study group with
comorbid conditions, improper drug selection was the most
frequently detected DTRP, while drug use without indication
was more prevalent in the study group without comorbid
conditions. Our study revealed significant correlations be-
tween comorbid conditions and the occurrence of DTRPs,
which aligns with findings from other studies (9, 17-19).
Additionally, family history of disease emerged as an associ-
ated factor for the occurrence of DTRPs in our analysis. This
finding is supported by similar literature (13), although some
studies did not specifically measure family history as a factor
in clinical pharmacist interventions (13, 17).

Our study revealed a high proportion of admissions with
DTRPs, accounting for 75% of cases. While much of the ex-
isting evidence at the hospital level focuses on specific med-
ical fields (20-22), often limited to ambulatory patients (23),
there are studies that have investigated DTRP prevalence in
various medical specialties, which reported prevalence rates
ranging from 15% to 81% (24-26).

In terms of medical specialty, the surgical department had
the highest proportion of interventions in our analysis.
Improper drug selection and drug use without indication
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were the most detected DTRPs. Many studies have supported
the same outcome whether the study was only done in the
surgical department (19) or surgical patients were included
in the studied population (27, 28). These findings are con-
sistent with some recent studies. For example, two studies
by Berger et al. and Tefera et al. found that the surgical de-
partment had the highest proportion of medication errors
compared to other departments, and inappropriate drug se-
lection was identified as one of the most common types of
medication errors (29). Moreover, based on the aforemen-
tioned information, there is a need for further regulation of
antibiotic use in the surgical department. The ASHP steward-
ship program guidelines (30) recommend the establishment
of a Surgical Site Infection (SSI) bundle protocol for each hos-
pital or institute. This protocol should be developed by an
antimicrobial stewardship committee consisting of an infec-
tious disease clinical pharmacist, a surgical doctor, a micro-
biologist, and an infectious disease officer. The committee
should conduct daily reviews of all inpatients scheduled for
surgery to ensure adherence to the SSI bundle protocol and
review the appropriate use of pre-and post-surgical antibi-
otics (31, 32).

The Internal medicine (IM) ward comes in second place re-
garding clinical pharmacist interventions and medication er-
rors detected, with improper drug selection, sub-therapeutic
dosage, and drug use without indication being the most fre-
quently reported DTRPs. This reflects the nature of patients
in IM wards in terms of comorbid conditions, polypharmacy,
and age. Similar results are supported by several articles (17,
18, 33, 34).

Clinical pharmacists have an integrated role in the manage-
ment of chronic conditions such as diabetes mellitus (DM),
cardiovascular disease (CVD), chronic kidney disease (CKD),
and palliative care, which includes optimization of chronic
medications upon discharge, medication reconciliation and
counseling, patient education regarding lifestyle modifica-
tions required upon discharge, criteria for switching from in-
travenous to oral medications, and optimization of the pa-
tient pharmaceutical plan by review of medication history
and newly prescribed medication and creating a most suit-
able pharmaceutical plan. This process is called Medication
Therapy Management (MTM) (35-37).

The pediatric ward is the third most common place where
DTRPs are detected, with drug use without indication be-
ing the most commonly reported DTRP. Recent studies have
shown that the average proportion of children in hospital set-
tings who receive at least one antibiotic is between 33 % and
78 %. (32, 38-42). Antimicrobials are prescribed during ap-
proximately 20% of pediatric ambulatory visits (43). It is im-
portant to implement formal antimicrobial stewardship (AS)
programs in pediatrics due to the extensive use of antibiotics
in children and the distinctive antimicrobial resistance pat-
terns observed in this population. Collaboration between the
clinical pharmacy department and pediatric physicians is es-
sential in the development of such a program to reduce the

overprescription of antimicrobials, particularly in this vul-
nerable population (38).

The Intensive Care Unit (ICU), including cardiovascular in-
tensive care unit (CICU) and Cardiovascular intensive care
unit (NICU), comes in fourth place in terms of clinical phar-
macist interventions. Improper drug selection and sub-
therapeutic dosage are the most common DTRPs detected.
Improper drug selection is mainly for antimicrobials, pro-
ton pump inhibitors (PPIs), and analgesics. Subtherapeutic
dosage is mainly indicated for drugs that need pharmacoki-
netic monitoring or in cases of dialysis (dose adjustment re-
quired). Hemodynamic instability, drug interactions, and or-
gan dysfunction can also lead to these outcomes. The role of
clinical pharmacists in this field has been extensively studied
in literature from countries all over the world. Studies have
emphasized the role of clinical pharmacists in ICU with drug
selection and dosage adjustment (44-46), as well as multiple
studies done on the role of clinical pharmacists in CICU (47-
49). On the contrary, some literature (44, 45) has ranked ICU
as the department with the highest DTRPs detected. In our
analysis, ICU came in 4th position due to the low flow of cases
and the high number of long-term cases during the study in-
terval.

The Obstetrics and Gynecology ward came in 5th place with
drug use without indication as the main DTRP detected. To
the best of our knowledge, this is one of the few studies to
evaluate the role of clinical pharmacists in women’s health as
most studies either combine this ward together with the In-
ternal medicine ward or they don't include it in the study. The
complex medical histories of pregnant women necessitate
a multidisciplinary approach for managing chronic diseases
such as epilepsy, autoimmune diseases, hypertension (HTN),
and DM, and reducing the risk of unfavorable maternal and
fetal outcomes (50). This results in quality patient care and
education, as well as medication reconciliation. In conclu-
sion, our key recommendations focus on public health con-
cerns, antimicrobial resistance programs, and the critical im-
portance of antimicrobial stewardship, infection control, and
early detection of medication errors.

The majority of pharmacist interventions in the current
study were accepted effectively, preventing potential neg-
ative health outcomes, consistent with our study findings,
clinical pharmacists have been successful in reducing ad-
verse drug events by identifying DTRPs before they affect the
patients, and the closed-loop electronic prescribing system
facilitates more efficient medication reviews within shorter
timeframes in many countries (7, 40). Therefore, these inter-
ventions should be regarded as effective tools that comple-
ment pharmacy practice as it aids in the reduction of medi-
cation errors and better patient outcomes.

5. Limitations and strengths

Our study has several notable strengths, including large sam-
ple size, the utilization of a validated DTRP classification sys-
tem (Hepler Strand classification) (51), the assessment of a
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comprehensive set of potential associated factors, the inclu-
sion of relevant medical specialties, and the implementation
of closed-loop medication management.

Some possible biases appeared due to the short study pe-
riod including seasonal variations. The findings of this study
may have limited applicability and may not be generalizable
to populations beyond Dubai, because of the limited study
duration and the frequent turnover of patients, particularly
in the surgical department where a significant portion of pa-
tients were managed.

6. Conclusions

The study findings show a high prevalence of DTRPs due
to drug/dose selection and drug use without indication. It
seems that the participation of clinical pharmacists in multi-
disciplinary teams together with the presence of closed loop
medication management facilitates the detection and cor-
rection of DTRPs.

7. Declarations

7.1. Acknowledgments

We would like to express our deepest gratitude to Prof. Dr.
Khan, Dean of Dubai Pharmacy College for Girls. His guid-
ance and assistance were instrumental in enabling us to
conduct this research smoothly and effectively. We also
thank, the Medical Director of Fakeeh University Hospital,
Dr. Fatih Mehmet Gul, for his invaluable support and facilita-
tion throughout the course of this study. We sincerely appre-
ciate his commitment to advancing clinical pharmacy prac-
tice and healthcare research.

7.2. Authors’ Contributions

ES wrote the concept/study design, performed data collec-
tion, interpretation of the data, contributed to statistical
analysis, edited, and prepared the manuscript. M.B con-
tributed to the concept/study design, provided clinical and
procedural input, interpretation of the data, statistical anal-
ysis, and revision of manuscript .M.M and W.A organized the
data collection and the database. M.A.M critically reviewed
the paper, provided critical comments and prepared the fi-
nal version of the manuscript. All authors contributed to
the manuscript revision and approved the final version of the
manuscript.

7.3. Funding

This research received no external funding.

7.4. Institutional Review Board Statement

The study was approved by the Ethics Committee of Dubai
Pharmacy College, and by the Institutional Review Board
of Fakeeh University Hospital Dubai. (Reference number
FUH/RES/005/023).

Archives of Academic Emergency Medicine. 2025; 13(1): el6

7.5. Conflicts of Interest

The authors declare no conflict of interest.

7.6. Data availability

The datasets generated and/or analyzed during the current
study are available from the corresponding author on reason-
able request. Due to privacy and ethical considerations, raw
patient data cannot be shared publicly, but anonymized and
aggregated data are available upon request. Additionally, all
relevant processed data supporting the findings of this study
are included in this published article and its supplementary
information files.

7.7. Using artificial intelligence chatbots

In this study, we utilized artificial intelligence (AI) chatbots,
specifically OpenAl's GPT-based models, to assist with lan-
guage generation tasks. The Al was employed to expedite cer-
tain repetitive processes such as summarizing large texts and
providing grammar checks for the manuscript. Al was used
as a supportive tool, and all interpretations, decisions, and
conclusions drawn in the research are those of the authors.
No sensitive data or proprietary content was shared with the
chatbot during the study. The use of Al was compliant with
the ethical guidelines and privacy regulations of the journal
and institution.

References

1. Albayrak A, Basgut B, Bikmaz GA, Karahalil B. Clinical
pharmacist assessment of drug-related problems among
intensive care unit patients in a Turkish university hospi-
tal. BMC Health Serv Res. 2022;22(1):79.

2. Yee GC, Haas CE. Standards of practice for clinical
pharmacists: the time has come. Pharmacotherapy.
2014;34(8):769-70.

3. Gayathri B, Gayathri B, Divasish L, Soni M, Hup G,
Prasath K. Drug related problems: a systemic literature
review. Int J Pharm Ther. 2018;9(1):1409-15.

4. Hepler CD, Strand LM. Opportunities and responsi-
bilities in pharmaceutical care. Am ] Hosp Pharm.
1990;47(3):533-43.

5. Pharmaceutical Care Network Europe Foundation. Clas-
sification for Drugrelated problems 2017 [Available from:
https://www.pcne.org/upload/files/230_PCNE_classifi
cation_V8-02.pdf].

6. Strand LM, Morley PC, Cipolle RJ, Ramsey R, Lamsam
GD. Drug-related problems: their structure and function.
Dicp. 1990;24(11):1093-7.

7. Aljadhey H, Mahmoud MA, Ahmed Y, Sultana R, Zouein
S, Alshanawani S, et al. Incidence of adverse drug events
in public and private hospitals in Riyadh, Saudi Ara-
bia: the (ADESA) prospective cohort study. BMJ Open.
2016;6(7):e010831.

8. Alblooshi BH, Baig MR, Roos JE Clinical Pharmacist In-
terventions in identification and prevention of drug re-

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).

Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



E Selim et al.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

lated problems in a tertiary care hospital in United Arab
Emirates. ] Hosp Pharmacy. 2021;16(2):10.

. Al Zahawi RH, Baig MR, Thomas D, Al Meslamani AZ.

Benchmarking clinical pharmacy services in the United
Arab Emirates with United States of America and Swe-
den. J Pharm Pharmacogn Res. 2021;9(6):780-9.

Azhar S, Hassali MA, Ibrahim MI, Ahmad M, Masood I,
Shafie AA. The role of pharmacists in developing coun-
tries: the current scenario in Pakistan. Hum Resour
Health. 2009;7:54.

Charan J, Biswas T. How to calculate sample size for dif-
ferent study designs in medical research? Indian J Psy-
chol Med. 2013;35(2):121-6.

CSIR. Project report. 2023;10:110-7.

Berger V, Sommer C, Boje P Hollmann ], Hummelt J,
Konig C, et al. The impact of pharmacists’ interventions
within the Closed Loop Medication Management pro-
cess on medication safety: An analysis in a German uni-
versity hospital. Front Pharmacol. 2022;13:1030406.
Levy ER, Swami S, Dubois SG, Wendt R, Banerjee R. Rates
and appropriateness of antimicrobial prescribing at an
academic children’s hospital, 2007-2010. Infect Control
Hosp Epidemiol. 2012;33(4):346-53.

Rutledge-Taylor K, Matlow A, Gravel D, Embree J, Le Saux
N, Johnston L, et al. A point prevalence survey of health
care-associated infections in Canadian pediatric inpa-
tients. Am J Infect Control. 2012;40(6):491-6.
Dubai Statistics Center. Population
letin Emirate of Dubai 2022 [Available
https://www.dsc.gov.ae/Publication/Population%20Bull
etin%20Emirate%200f%20Dubai-2022.pdf.

Garin N, Sole N, Lucas B, Matas L, Moras D, Rodrigo-
Troyano A, et al. Drug related problems in clinical prac-
tice: a cross-sectional study on their prevalence, risk
factors and associated pharmaceutical interventions. Sci
Rep. 2021;11(1):883.

Babelghaith SD, Wajid S, Alrabiah Z, Othiq MAM, Al-
ghadeer S, Alhossan A, et al. Drug-Related Problems and
Pharmacist Intervention at a General Hospital in the
Jazan Region, Saudi Arabia. Risk Manag Healthc Policy.
2020;13:373-8.

Tefera GM, Zeleke AZ, Jima YM, Kebede TM. Drug Ther-
apy Problems and the Role of Clinical Pharmacist in
Surgery Ward: Prospective Observational and Interven-
tional Study. Drug Healthc Patient Saf. 2020;12:71-83.

Ali MAS, Khedr EMH, Ahmed FAH, Mohamed NNE. Clin-
ical pharmacist interventions in managing drug-related

Bul-
from:

problems in hospitalized patients with neurological dis-
eases. IntJ Clin Pharm. 2018;40(5):1257-64.

Pfister B, Jonsson J, Gustafsson M. Drug-related prob-
lems and medication reviews among old people with de-
mentia. BMC Pharmacol Toxicol. 2017;18(1):52.
Sutherland A, Phipps DL, Tomlin S, Ashcroft DM. Map-
ping the prevalence and nature of drug related problems
among hospitalised children in the United Kingdom: a

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

systematic review. BMC Pediatr. 2019;19(1):486.

Nasir BB, Berha AB, Gebrewold MA, Yifru YM, En-
gidawork E, Woldu MA. Drug therapy problems and
treatment satisfaction among ambulatory patients with
epilepsy in a specialized hospital in Ethiopia. PLoS One.
2020;15(1):€0227359.

Newman TV, San-Juan-Rodriguez A, Parekh N, Swart
ECS, Klein-Fedyshin M, Shrank WH, et al. Impact of
community pharmacist-led interventions in chronic dis-
ease management on clinical, utilization, and economic
outcomes: An umbrella review. Res Social Adm Pharm.
2020;16(9):1155-65.

Audurier Y, Chapet N, Renaudin B, Bons C, Mathieu B,
Theret S, et al. Collaboration between cardiologist and
clinical pharmacist on prescription quality: What is the
potential clinical impact for cardiology patients? Int J
Clin Pract. 2020;74(9):e13531.

Thapa P, Lee SWH, Kc B, Dujaili JA, Mohamed Ibrahim
MI, Gyawali S. Pharmacist-led intervention on chronic
pain management: A systematic review and meta-
analysis. Br J Clin Pharmacol. 2021;87(8):3028-42.
Versporten A, Bielicki J, Drapier N, Sharland M, Goossens
H. The Worldwide Antibiotic Resistance and Prescrib-
ing in European Children (ARPEC) point prevalence sur-
vey: developing hospital-quality indicators of antibi-
otic prescribing for children. J Antimicrob Chemother.
2016;71(4):1106-17.

Somers A, Spinewine A, Spriet I, Steurbaut S, Tulkens B,
Hecq JD, et al. Development of clinical pharmacy in Bel-
gian hospitals through pilot projects funded by the gov-
ernment. Acta Clin Belg. 2019;74(2):75-81.

Alahmadi YM, Alharbi MA, Almusallam AJ, Alahmadi RY,
Alolayan SO. Incidence of Medication Errors in King Fa-
had Hospital Madina Saudi Arabia. Braz J] Pharm Sci.
2022;58:€201196.

Burton ME, Munger MA, Bednarczyk EM, Davis LE,
Davis GA, Elliott ME, et al. Update:
pharmacist as principal investigator. Pharmacotherapy.
2010;30(12):1314.

Kharaba Z, Moutraji SA, Khawaldeh RAA, Alfoteih Y, Mes-
lamani AZA. What has changed in the pharmaceutical

the clinical

care after COVID-19: Pharmacists’ perspective. Pharm
Pract (Granada). 2022;20(2):2656.

Principi N, Esposito S. Antimicrobial stewardship in pae-
diatrics. BMC Infect Dis. 2016;16(1):424.

Tong EY, Edwards G, Hua PU, Yip G. Systematic review
of clinical outcomes of clinical pharmacist roles in hos-
pitalised general medicine patients. ] Pharm Pract Res.
2020;50(4):297-307.

Abunahlah N, Elawaisi A, Velibeyoglu FM, Sancar M.
Drug related problems identified by clinical pharmacist
at the Internal Medicine Ward in Turkey. IntJ Clin Pharm.
2018;40(2):360-7.

Demoz GT, Berha AB, Alebachew Woldu M, Yifter H,
Shibeshi W, Engidawork E. Drug therapy problems, med-

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).

Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

ication adherence and treatment satisfaction among di-
abetic patients on follow-up care at Tikur Anbessa Spe-
cialized Hospital, Addis Ababa, Ethiopia. PLoS One.
2019;14(10):e0222985.

Hadi MA, Alldred DP. Promoting the role of pharma-
cists in chronic pain management: how can we make
an impact on policy and practice? Int J Pharm Pract.
2015;23(3):165-6.

Ahmed E. 4.12The contribution of the clinical pharma-
cist in palliative care. In: Cherny NI, Fallon MT, Kaasa S,
Portenoy RK, Currow DC, Cherny NI, et al., editors. Ox-
ford Textbook of Palliative Medicine: Oxford University
Press; 2021. p. 248-54.

Burstin H, Johnson K. Getting to better care and out-
comes for diabetes through measurement. Am ] Manag
Care. 2016;22(4 Spec No.):Sp145-sp6.

Ragab MH, Al-Hindi MY, Alrayees MM. Neonatal par-
enteral nutrition: Review of the pharmacist role as a pre-
scriber. Saudi Pharm J. 2016;24(4):429-40.

Sin CM, Huynh C, Dahmash D, Maidment ID. Factors in-
fluencing the implementation of clinical pharmacy ser-
vices on paediatric patient care in hospital settings. Eur J
Hosp Pharm. 2022;29(4):180-6.

Flannery DD, Swami S, Chan S, Eppes S. Prescriber per-
ceptions of a pediatric antimicrobial stewardship pro-
gram. Clin Pediatr (Phila). 2014;53(8):747-50.

Althomali A, Altowairqi A, Alghamdi A, Alotaibi M, Al-
thubaiti A, Alqurashi A, et al. Impact of Clinical Phar-
macist Intervention on Clinical Outcomes in the Critical
Care Unit, Taif City, Saudi Arabia: A Retrospective Study.
Pharmacy (Basel). 2022;10(5):108.

Arredondo E, Udeani G, Horseman M, Hintze TD, Surani
S. Role of Clinical Pharmacists in Intensive Care Units.
Cureus. 2021;13(9):e17929.

Maclaren R, Devlin JW, Martin SJ, Dasta JE Rudis MI,
Bond CA. Critical care pharmacy services in United
States hospitals. Ann Pharmacother. 2006;40(4):612-8.
Almansour HA, Aloudah NM, Alhawassi TM, Chaar B,
Krass I, Saini B. Health consumer engagement in de-
veloping novel preventive health community pharmacy
roles in cardiovascular disease in Saudi Arabia: A quali-
tative analysis. Saudi Pharm J. 2020;28(5):529-37.

Eldin MK, Mohyeldin M, Zaytoun GA, Elmaaty MA,
Hamza M, Fikry S, et al. Factors hindering the implemen-
tation of clinical pharmacy practice in Egyptian hospi-
tals. Pharm Pract (Granada). 2022;20(1):2607.

Casper EA, El Wakeel LM, Saleh MA, El-Hamamsy MH.
Management of pharmacotherapy-related problems in
acute coronary syndrome: Role of clinical pharmacist in
cardiac rehabilitation unit. Basic Clin Pharmacol Toxicol.
2019;125(1):44-53.

Anderson SL, Marrs JC. A Review of the Role of the Phar-
macist in Heart Failure Transition of Care. Adv Ther.
2018;35(3):311-23.

Seid E, Engidawork E, Alebachew M, Mekonnen D, Berha

50.

51.

Archives of Academic Emergency Medicine. 2025; 13(1): el6

AB. Evaluation of drug therapy problems, medication
adherence and treatment satisfaction among heart fail-
ure patients on follow-up at a tertiary care hospital in
Ethiopia. PLoS One. 2020;15(8):e0237781.

Forinash AB, Chamness D, Yancey A, Mathews K, Miller
C, Thompson J, et al. Physician satisfaction with clini-
cal pharmacist services in an obstetrics and gynecology
teaching clinic. ] Pharm Technol. 2016;32(5):191-5.
Adusumilli B Adepu R. Drug related problems: an over
view of various classification systems. Asian J Pharm Clin
Res. 2014;7(4):7-10.

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).

Downloaded from: https://journals.sbmu.ac.ir/aaem/index.php/AAEM/index



E Selim et al. 8

Comparing the baseline characteristics of studied cases between patients with and without drug therapy-related problems (DTRP)
(N=310)

Variables N (%) DTRP P Variables N (%) DTRP |
Yes(n=231) | No(n=79) Yes(n=231) No(n=79)

Gender Age (year)

Male 167(53.9) | 129 (77.2) 38 (22.8) NS <2 27 (8.7) 12 (44.4) 15 (55.6) 0.04

Female 143(46.1) | 102 (71.3) 41 (28.7) 3-12 36 (11.6) 27 (75.0) 09 (25.0)

Region 13-18 10 (3.2) 10 (100) 00 (00.0)

Emirati 53 (17.1) 42 (79.2) 11 (20.8) NS 19-30 40 (12.9) 33 (82.5) 07 (17.5)

Asian 96 (31.0) 71 (73.9) 25(26.1) 31-40 98 (31.6) 71(72.4) 27 (27.6)

Arabs 95 (30.6) 69 (72.6) 26 (27.4) 41-50 44 (14.2) 28 (63.6) 16 (36.4)

Southeast Asians | 16 (5.2) 13 (81.2) 03 (18.8) 51-60 25(8.1) 23 (92.0) 02 (08.0)

Westerns 44 (14.2) 33 (75.0) 11 (25.0) >60 30 (9.7) 23 (76.6) 07 (23.4)

African 06 (1.9) 03 (50.0) 03 (50.0) Body mass index

Habits <18.5 58 (19.0) 40 (68.9) 18 (31.1) | 0.05

Smoking 109(35.2) 86 (78.9) 23 (21.1) 0.05 18.5-<25 70 (23.0) 56 (80.0) 14 (20.0)

Alcohol 56 (18.1) 45 (80.3) 11 (29.7) 0.03 25-<30 107(34.0) 82 (76.6) 25 (23.4)

Allergy >30 75 (24.0) 53 (70.6) 22 (29.4)

Medicine 13 (4.2) 10 (76.9) 03 (23.1) | 0.05 | Family history of disease

Food 51 (16.5) 42 (82.3) 09 (19.7) 0.02 Yes 136(59.1) 94 (69.1) 42 (30.9) 0.02

Admitting ward No 94 (40.9) 57 (60.6) 37 (39.4)

Surgery 123(39.7) | 94 (76.5) 29 (23.5) | 0.01 Comorbidity

ICU 34 (11.0) 32 (88.2) 02 (5.8) Yes 161(51.9) | 146 (90.6) 15(09.4) 0.01

M 63 (20.3) 45 (71.4) 18 (28.6) No 149(48.1) | 85 (57.0)) 64 (43.0)

Pediatrics 55 (17.7) 37 (67.2) 18 (32.8)

0&G 35 (11.3) 22 (62.8) 13 (37.2)

O&G: Obstetrics &Gynecology; IM: internal medicine; ICU: intensive care unit; NS: not significant.
Chi Square test, P<0.05 was deemed significant.

Drug use withoutindication [ 73
Druginteractions [ °
Adverse reactions [ 3
Overdose I 13
Failure to receive drugs [l ©
Subtherapeutic dosage [IIINIEGEGEGNG = -
Improper drug selection | | 79
Untreated indications [N @16
None | — | 79

0 10 20 30 40 50 60 70 80 90

Causes of drug therapy-related problems (DTRP) in the studied population.
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The distribution of different causes of drug therapy-related problems (DTRP) based on the hospital admission ward. O&G: obstetrics
and gynecology; ICU: intensive care unit.

Study included 310
interventions over 3
months

Interventions rejected
by Physicians
{ 5.9%)

Interventions accepted
by Physicians
( 24.1%)

Completely
accepted
( 90.06%)

.<

0.93%

S

_.- _’-o_’ 0.31%

The acceptance and rejection rates of Clinical pharmacist interventions by physicians. This is the cumulative data from September
2022- December 2022, for a total of 310 interventions. Complete acceptance was defined as an immediate response to clinical pharmacist
intervention; Partial acceptance was when intervention was accepted but immediate action was not taken; and Rejection was when clinical
pharmacist intervention was refused due to certain reasons. ICU: intensive care unit; Oby &Gyn: obstetrics and gynecology.
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