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ABSTRACT
Background: Drug-related problems (DRPs) are important issues that interfere
with therapeutic outcomes and can cause adverse events. Pharmacists play a
vital role in identifying and resolving DRPs. This study aimed to determine
the characteristics, and severity of DPRs, including clinical pharmacists’
interventions.
Method: A retrospective study was conducted at Ramathibodi Hospital, a
tertiary university hospital in Thailand. We collected data from the drug-
related problem system and the electronic medical record. Descriptive
statistics were performed with Statistical Package for Social Sciences (SPSS)
software version 18.0.
Results: There were 580 patients (20.44%) who had at least one DRP. We
classified 1255 DRPs based on Cipolle-Strand-Morley Criteria 2012. The most
common DRPs were the need for additional drug therapy (27.09%), followed
by dosage too low (26.93%) and dosage too high (22.31%). Anti-infective
agents (23.71%) and omeprazole (2.70%) were the most common drug
groups and drugs causing DRPs, respectively. The severity of DRPs was
mostly categorised to be ‘no harm’ (95.46%). Almost all of the interventions
were completely accepted by physicians (99.12%).
Conclusion: The most common DRPs were the need for additional drug
therapy and dosage adjustment of antimicrobial agents. The clinical
pharmacists on wards are effective in preventing and resolving DRPs.
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Introduction

A drug-related problem (DRP) is an event or circumstance involving drug
therapy that actually or potentially interferes with desired health outcomes
(Hepler & Strand, 1990). DRPs are important problems in healthcare
systems worldwide, associated with patient harm and increased economic
burden. DRPs can occur at all steps of the treatment process, mainly
during prescribing, transcribing, and dispensing. Most of them can be pre-
ventable by pharmaceutical care services (Krähenbühl-Melcher et al., 2007;
van den Bemt et al., 2000). DRPs more frequently occur in hospitalised
patients who have multiple changes in medication regimens, and they
are commonly found in internal medicine wards, especially in university
hospitals due to the complexity of patient care (Blix et al., 2004; Krähen-
bühl-Melcher et al., 2007; Sarfaraz et al., 2017). The high prevalence of
DRPs has been associated with an advanced age, a higher number of
medications used, multiple comorbidities, and prolonged hospitalisation
(Bekele et al., 2021; Blix et al., 2004; Garin et al., 2021; Lea et al., 2019; Sar-
faraz et al., 2017; Urbina et al., 2014). Studies investigating DRPs among
hospitalised patients have been conducted worldwide. In Thailand, DRPs
identified from patients admitted to a general medical ward or a
medical intensive care unit ranged from 23 to 74% (Chanatepaporn,
2013; Deawjaroen et al., 2022; Kitpaiboontawee, 2017; Tharanon et al.,
2022; Wanishayakorn et al., 2022).

Pharmaceutical care is a key strategy to identify and resolve DRPs. Clini-
cal pharmacists have an important role in healthcare teams to improve
patient care by supporting drug therapy management. There are no cre-
dentials in Thailand for working as a clinical pharmacist. The practice of
clinical pharmacists in Thailand typically focuses on patient-oriented
service that requires specialised therapeutic knowledge and experience
to evaluate the appropriateness of patients’ medications on various units.
Several studies have shown that clinical pharmacists play an essential
role in acute care for resolving DRPs, including cost-saving (Abunahlah
et al., 2018; Albayrak et al., 2022; Al-Maqbali et al., 2022; Blix et al., 2006;
Guignard et al., 2015; Lampert et al., 2008; Reinau et al., 2019). Understand-
ing the characteristics of DRPs may provide implementation to improve
clinical pharmacy services. Although their contributions to patient care
have been shown in various countries, the role of clinical pharmacists in
Thailand remains to be clearly elucidated. Therefore, the aim of this
study was to describe the characteristics of DRPs in hospitalised patients,
including characteristics and results of clinical pharmacists’ interventions
at a tertiary university hospital in Thailand.
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Methods

Study design and participants

This study was a retrospective descriptive study at Ramathibodi Hospital, a
tertiary university hospital in Thailand. Patients who were admitted to the
medical wards or the intermediate care unit from July 2019 to June 2020,
who were prescribed at least one medication were included. Patients were
excluded if they were not prescribed any medication. The study period was
6 months from August 2021 to February 2022 for data collection and analysis.
DRPs were categorised into seven major classes according to the Cipolle-
Strand-Morley (2012) criteria; unnecessary drug therapy, need additional
drug therapy, ineffective drug therapy, dosage too low, dosage too high,
adverse drug reaction (ADR) and non-compliance (Cipolle et al., 2012). The
study was approved by Human Research Ethics Committee, Faculty of Medi-
cine Ramathibodi Hospital, Mahidol University (COA.MURA2021/685). Insti-
tutional Review Boards in Mahidol University are in full compliance with
International Guidelines for Human Research Protection involved Declaration
of Helsinki, The Belmont Report, CIOMS Guidelines and the International Con-
ference on Harmonization in Good Clinical Practice (ICH-GCP). In view of the
retrospective nature of the study informed consent was not required.

Clinical pharmacy practice in this setting

The clinical pharmacists routinely worked on the wards from Monday to
Friday (average 6 h per day) for rounds with the healthcare team and
remained on wards to provide pharmaceutical care. However, working on
weekend support for some cases may be need to closely monitored. The
junior clinical pharmacists were trained by the senior clinical pharmacists
with board-certified pharmacotherapy specialist or Master of Science in clini-
cal pharmacy. They also have working experiences on wards with healthcare
teams. The training includes advanced skills and knowledge for a specific
population depending on the characteristics of patients admitted in each
unit. Appropriate training was provided prior to commencing the work on
ward (at least 3 months) and qualified by a senior pharmacist. There have
been 1–2 clinical pharmacists on each ward.

Data collection

Data were collected from the drug-related problem systemwhich was filled in
the database by the clinical pharmacists and electronic medical record (EMR).
Clinical pharmacists on wards performed daily medication reviews to identify
DRPs on the basis of pharmaceutical care. An intervention was verbal direct
communication with physicians. In addition, the severity of these DRPs was
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assessed using the National Coordinating Council for Medication Error
Reporting and Prevention (NCC MERP). The results of the intervention were
categorised as accepted, partially accepted, or not accepted interventions.

Data analysis

Data were analysed using SPSS software version 18.0. Characteristics of DRPs,
drug-causing DRPs, the severity of DRPs, and the clinical pharmacists’ inter-
ventions were analysed using descriptive statistics; frequency and percentage
for categorical variables and mean ± standard deviation (SD) or median (inter-
quartile range) for quantitative variables.

Results

During the one-year study period, 2837 patients were included in the study.
Among these patients, DRPs were found by clinical pharmacists in 580
patients (20.44%). Most of the patients were the elderly (≥65 years). The
median age was 65 (29) years. Females were predominant (54.31%). Most
of the DRPs were found in patients who were admitted to the female
medical ward (47.93%). Characteristics of patients are shown in Table 1.

Characteristics of drug-related problems

A total of 1255 DRPs were identified among 580 patients, giving an average of
2.16 DRPs per patient. The three majority of DRPs were the need for
additional drug therapy (27.09%), dosage too low (26.93%) and dosage too
high (22.31%), respectively. The identified DRPs based on Cipolle-Strand-
Morley criteria 2012 are shown in Table 2. Regarding the stage of care, the
problems were mostly found during hospital stay (51.55%) with dosage too
low and dosage too high (52.70%; 341/647) being the most commonly ident-
ified. The need for additional therapy was mainly found at discharge when
compared with other stages (52.65%; 179/340). The summarised DRPs at
each stage of care are presented in Table 2.

Table 1. Characteristics of patients with DRPs (n = 580).
Characteristics Value

Male (%) 265 (45.69)
Female (%) 315 (54.31)
Age, years
<65 283 (48.79)
≥65 297 (51.21)

Medical wards
Male-medical ward 200 (34.48%)
Female-medical ward 278 (47.93%)
Intermediate care unit 102 (17.59%)
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Drug classes involved in drug-related problems

A total of 1295 drugs were involved in DRPs, which were categorised as AHFS
Pharmacologic Therapeutic Classification. The drug classes mostly involved in
causing DRPs were found to be anti-infective agents 307 items (23.71%), Elec-
trolytic Caloric and Water balance agents 179 items (13.82%), and Cardiovas-
cular drugs 171 items (13.20%), respectively. The frequency of drug groups
causing DRPs is shown in Table 3. Omeprazole was the most common drug
causing DRPs (2.7%; 35/1295), and mostly required for additional therapy.
Ganciclovir and cefepime were commonly related to dose selection as
dosage too low and dosage too high. The top 10 drugs causing DRPs are pre-
sented in Table 4.

The classification of severity of DRPs

The severity of DRPs was mostly categorised to be ‘no harm’ as severity B and
C (95.46%). The severity with potential harm (Category D) and with harm (Cat-
egory E) accounted for 3.75% and 0.80%, respectively. Most of the DRPs with
potential harm resulted from dosage too high of drug therapy (34.04%; 16/
47). In addition, almost all of the DRPs with harm (Category E) were related

Table 2. DRPs were categorised into different types and the stage of care.
Drug-related problems
(n = 1255)

Frequency
(%)

Admission
(n = 139)

During hospital
(n = 647)

Discharge
(n = 469)

1. Need additional drug therapy 340 (27.09) 74 87 179
2. Dosage too low 338 (26.93) 18 170 150
3. Dosage too high 280 (22.31) 18 171 91
4. Unnecessary drug therapy 155 (12.35) 4 133 18
5. Ineffective drug 101 (8.05) 4 72 25
6. Non-adherence 27 (2.15) 20 5 2
7. Adverse drug reaction 14 (1.12) 1 9 4

Table 3. Classification of drug groups causing DRPs.
Drug classes Frequency (%)

Anti-infective agents 307 (23.71)
Electrolytic, Caloric and Water balance 179 (13.82)
Cardiovascular drugs 171 (13.20)
Hormones and Synthetic Substitutes 103 (7.95)
Gastrointestinal drugs 92 (7.10)
Blood formation, Coagulation and Thrombosis 85 (6.56)
Central Nervous System agents 83 (6.41)
Miscellaneous Therapeutic agents 82 (6.33)
Vitamins 61 (4.71)
Respiratory tract agents 35 (2.70)
Autonomic drugs 30 (2.32)
Eye, Ear Nose and Throat (EENT) preparations 23 (1.78)
Skin and Mucous Membrane agents 21 (1.62)
Antineoplastic agents 8 (0.62)
Total 1295 (100)
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to non-adherence to medications before hospitalisation (9 problems). The
type of severity is presented in Table 5, and the details of DRPs with Category
E are shown in Table 6.

Clinical pharmacists’ interventions to resolve the DRPs

Clinical pharmacists’ interventions were provided according to DRPs identifi-
cation (Table 7). All DRPs were verbally and directly discussed with physicians

Table 4. Top 10 drugs causing DRPs (n = 1295).
No. Drugs Frequency (%)

1 Omeprazole 35 (2.70)
2 Co-trimoxazole 34 (2.63)
3 Ganciclovir

Atorvastatin
29 (2.24)

4 Acyclovir 28 (2.16)
5 Tacrolimus

Prednisolone
27 (2.08)

6 Calcium carbonate 25 (1.93)
7 Lamivudine

Potassium chloride
24 (1.85)

8 Cefepime
Furosemide
Vitamin D

22 (1.70)

9 Sodium bicarbonate 21 (1.62)
10 Vitamin B 19 (1.47)

Table 5. The severity of DRPs classified according to severity by The National
Coordinating Council for Medication Error Reporting and Prevention.

Category
Frequency

(%)

B (The DRP occurred but did not reach the patient) 952 (75.86)
C (The DRP occurred and reached the patient, but did not cause patient harm) 246 (19.60)
D (The DRP occurred that reached the patient and required monitoring to confirm that
it resulted in no harm to the patient and/or required intervention to preclude harm)

47 (3.75)

E (The DRP occurred that may have contributed to or resulted in temporary harm to the
patient and required intervention)

10 (0.80)

Total 1255

Table 6. The details of DRPs that may have contributed to temporary harm to the
patient and required intervention.
Category Drugs Details

E Aspirin, doxazosin, enalapril,
hydralazine, lercanidipine,
doxofylline, tiotropium

Patient stop taking their medications for months,
and may relate to admission with dyspnea and
high blood pressure.

Cefepime Patient received high dose (did not adjust
according to renal function), and then found
neurotoxicity.

Valproic acid Patient has misunderstanding how to use
medication.

Insulin Patient has fear about self-injection, and then
found hyperglycemia.
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to resolve the problems. The acceptance of the interventions was 99.12%,
whereas 0.48% was partially accepted. It can be concluded that the clinical
pharmacists’ participation in medicine wards is effective in resolving DRPs.

Discussion

This study analysed DRPs identified by clinical pharmacists in hospitalised
patients at a tertiary teaching hospital in Thailand. We found that 580 patients
(20.44%) had at least one DRP. This number is lower than that found in criti-
cally ill patients. The two studies by Tharanon et al. (2022) and Albayrak
et al. (2022) reported that around 70% of patients admitted to the medical
intensive care unit (ICU) had at least one DRP. Patients hospitalised in the
ICU are prone to polypharmacy from their multiple comorbidities and organ
dysfunction, which are potentially inappropriate dosage adjustment,
adverse drug reactions, and drug–drug interactions (Abunahlah et al., 2018;
Ni et al., 2021; Peterson & Gustafsson, 2017). In addition, the average DRP
per patient with an identified case was 2.2. This in line with several studies
where an average 1–2 DRPs per patient were found (Albayrak et al., 2022;
Bekele et al., 2021; Blix et al., 2004; Garin et al., 2021; Sefera et al., 2022; Sem-
charoen et al., 2019; Liu et al., 2021; Tharanon et al., 2022). This average
number is slightly higher than that found by Semcharoen et al. (1.04) (2019)
and Liu et al. (1.2) (2021), which studied DRPs in specific settings at the neu-
rology unit and stroke unit, respectively. This may be explained by more
specialised services and medical experts than one in general medical wards.
However, the prevalence and average number of DRPs per patient could
vary among healthcare settings, study populations, and DRPs classification.

The Pharmaceutical Care Network Europe (PCNE) system used in other
studies is different from the one used in our study. The PCNE is a much
more details classification that consists of primary domains and sub-
domains to identify problems, including causes and interventions. Therefore,
more DRPs may be identified and classified into different groups. In this
study, DRPs were categorised according to Cipolle et al. (2012). The majority
of problems were classified as need for additional drug therapy and dosage

Table 7. Characteristics and results of the clinical pharmacists’ interventions.
The number of interventions

Category Frequency (%) Accepted Partially accepted Not accepted

Drug recommendation 340 (27.09) 337 2 1
Dose adjustment 618 (49.24) 614 1 3
Drug discontinuation 156 (12.43) 155 1 0
Drug change 103 (8.21) 101 1 1
Administration change 11 (0.88) 11 0 0
Provision of information 27 (2.15) 26 1 0
Total 1255 (100) 1244 6 5
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too low (approximately equal to 27%), followed by dosage too high (22.31%).
Although the type of DRPs may be differently classified among studies, drug
and dose selection were frequently identified in causing problems aligned
with several studies (Blix et al., 2004; Garin et al., 2021; Wincent et al.,
2017). Our finding is also similar to studies conducted in Thailand. Chanate-
paporn et al. reported that DRPs was commonly found as improper dose
regimen (32.94%) and untreated indication (10%) (Chanatepaporn, 2013).
Semcharoen et al. found that the most of DRPs were untreated indications
(22.6%) among inpatients admitted to the stroke unit (Semcharoen et al.,
2019). In a study by Deawjaroen et al., the most frequent problems leading
to DRPs among hospitalised patients at general medical wards were
untreated symptoms/indications (30.7%) (Deawjaroen et al., 2022). In contrast
with a study conducted in Thailand, a dosage too high was found to be the
most DRPs (27.7%) in critically ill patients at a tertiary university hospital
(Tharanon et al., 2022). This difference may be resulted from disease severity
in renal impairment, and several medications used in ICU that affect drug-
drug interaction. In another study at medical wards of southwestern Ethio-
pian hospitals, DRPs were mainly found as unnecessary drug therapy
(27.79%) (Bekele et al., 2021). Characteristics of DRPs among studies could
be varied from classification system, different populations, disease severity,
and health care services in each setting.

Considering the stage of care, the most frequent DRPs commonly occur
during hospital stay (52%), classified as inappropriate dosing (overdose or
under-dose). Additionally, no drug treatment with existing diseases or con-
ditions was commonly found on hospital discharge (52.65%) when compared
with other stages. These problems were identified by the clinical pharmacists
as prescribing errors (82.12%) in the medication reconciliation process. Con-
sistent with the study of Deawjaroen et al., the omission of medications was
commonly found on hospital discharge (Deawjaroen et al., 2022). In another
study, the main problems were dosage too low and the need for additional
drug therapy in patients followed up by pharmacists after hospital discharge
(Westberg et al., 2017). Therefore, comprehensively reviewed discharge medi-
cation is an important process to resolve DRPs and reduce the risk of hospital
readmissions.

The severity of DRPs was mostly considered as ‘no harm’ with NCC-MERP
classifications of B–C (95.46%) in line with findings from several studies. The
severity of DRPs with no harm was commonly assessed in a tertiary academic
hospital in Thailand (Tharanon et al., 2022) and in China (Li et al., 2020) as
78.2% and 86.9%, respectively. Similar to other studies in a tertiary teaching
hospital in China, most DRPs classified as no harm and potential harm (B-D)
varied from 75% to 89% (H. Liu et al., 2022; Meng et al., 2021; P. Liu et al.,
2021). This result also implied that clinical pharmacists could detect and
manage DRPs prior to being harmed. However, one of the problems that
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caused harm to the patient and required intervention (Category E) in our
study was no dosage adjustment according to renal function (adverse
event from dosage too high) during the hospital stay. Other medications
were frequently found as cardiovascular drugs from non-adherence that
may be related to hospital admission. As the result, mainly DRPs with harm
were non-adherence caused by misunderstanding the use of medicine, no
concern about taking medication, and inability to self-administer the drug
product appropriately. Therefore, clinical pharmacist counselling is an essen-
tial role to improve patient medication adherence before discharge.

The drug groups causing most DRPs were anti-infective agents (23.71%),
which is in accordance with several studies (Deawjaroen et al., 2022; Garin
et al., 2021; Hohmann et al., 2012; Li et al., 2020; Lombardi et al., 2018; Sarfaraz
et al., 2017; Tharanon et al., 2022; Wanishayakorn et al., 2022). Most of the anti-
infective agents were dose-related problems. Furthermore, antimicrobials
were the most frequently involved drug group of clinical pharmacists’ inter-
ventions at a tertiary care hospital in Oman (30%) (Al-Maqbali et al., 2022),
and in Abu Dhabi (31%) (Al-Quteimat et al., 2023). In contrast to findings
from other studies where proton pump inhibitors (Tharanon et al., 2022)
and analgesics (Francisco et al., 2021) were the most common drug classes
involved in pharmacists’ interventions. Additionally, warfarin and predniso-
lone were mostly found to be involved in DRPs reported by Blix et al. (2004).
However, the drug that most frequently caused DRPs in this study was ome-
prazole, similar to a study conducted at the University of Gondar showed
that omeprazole (17.6%) was commonly found (Bhagavathula et al., 2017).

The acceptance rate of the clinical pharmacists’ interventions was high at
99.12%. Almost all of the clinical pharmacist’s interventions were accepted by
physicians which led to changes in drug therapy. This seems to be consistent
with other studies on the internal medicine ward of teaching hospitals, where
a high acceptance rate was reported to be more than 90%; Swiss university
hospital (96.8%) (Reinau et al., 2019), Brazilian teaching hospital (97.8%) (Fran-
cisco et al., 2021), Italy hospital (93.2%) (Lombardi et al., 2018). This result indi-
cates that ward-based clinical pharmacy services in this setting were
recognised with positive collaboration between physicians and clinical phar-
macists. In this study, dose adjustment was the most common intervention
(49.24%), followed by recommending the addition of a drug therapy
(27.09%). Consistent with the findings by Al-Maqbali et al. (2022), their
results showed that adjusting doses was the most common intervention, fol-
lowed by recommending the addition of a drug therapy at a tertiary care uni-
versity hospital in Oman. Similar to Albayrak et al., dose changes (56.79%)
were reported in most of the interventions at the ICU of a university hospital
in Turkey (Albayrak et al., 2022).

The strengths of this study indicate that clinical pharmacists have an
important role in identifying DRPs and preventing harm to hospitalised
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patients, and the results provide information to implement ward-based phar-
macy services, especially in a similar setting. This study has some limitations
as follows. First, this study is a retrospective descriptive study in which analy-
sis using data collected from the clinical pharmacist record of routine phar-
macy service. A prospective study may be more complete data to elucidate
the results. Second, this study was conducted in a single academic centre.
The results might not be generalised to others. Thus, future studies can be
performed with multiple settings, and a factor associated with DRPs in Thai-
land should be clarified to implement an optimal pharmacy service.

Conclusion

The most common DRPs identified were the need for additional drug therapy
and dosage adjustment of antimicrobial agents. Most of the clinical pharma-
cists’ interventions could prevent harm to patients. Clinical pharmacy practices
should focus on medication discharge counselling, medication reconciliation
at discharge, and antimicrobial stewardship. Further prospective studies are
needed to elucidate the impact of ward-based pharmacy services.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Notes on contributors

Nantaporn Lekpittaya is a head of Clinical Pharmacy at the Faculty of Medicine,
Ramathibodi Hospital, Thailand. She received her Bachelor’s degree in Science in Phar-
macy from Chulalongkorn University and her Master’s degree in MBA from Chulalong-
korn University. Her research interests focus on osteoporosis, stress ulcer prophylaxis
and pharmaceutical care practice.

Sumet Kocharoen is a member of Clinical Pharmacy at the Faculty of Medicine,
Ramathibodi Hospital, Thailand. He received his Doctor of Pharmacy (Pharm.D.)
degree from Chulalongkorn University. His research interests focus on non-small
cell lung cancer.

Jintavee Angkanavisul has graduated with a bachelor’s degree in pharmaceutical care
from the Faculty of Pharmacy, Mahidol University, Thailand. Her research interests
focused on pharmaceutical care services.

Thanison Siriudompas received his Bachelor’s degree of Pharmaceutical care in the
Faculty of Pharmacy, Mahidol University, Thailand. He is interested in medication
errors that cause a lot of affect to patients and wants to reduce the incident of medi-
cation error.

Preecha Montakantikul is an Associate Professor in Clinical Pharmacy at the Faculty of
Pharmacy, Mahidol University, Thailand. He received his Bachelor’s degree in Science
in Pharmacy from Chulalongkorn University and his Doctorate in Pharmacy from the
University of Illinois at Chicago, USA. His research interests focus on the

10 N. LEKPITTAYA ET AL.



pharmacokinetics and pharmacodynamics of antibiotics for multi-drug resistant
Gram-negative bacterial infections

Taniya Paiboonvong is a lecturer at College of Pharmacy, Rangsit University, Thailand.
She received the doctoral degree in Clinical Pharmacy from Faculty of Pharmacy,
Mahidol University, Thailand. She research focuses on clinical pharmacy and infectious
diseases. Specifically, she is interested in pharmacokinetics and pharmacodynamics of
antibacterial agents.

References

Abunahlah, N., Elawaisi, A., Velibeyoglu, F. M., & Sancar, M. (2018). Drug related pro-
blems identified by clinical pharmacist at the internal medicine ward in Turkey.
International Journal of Clinical Pharmacy, 40(2), 360–367. https://doi.org/10.1007/
s11096-017-0585-5

Albayrak, A., Başgut, B., Bıkmaz, G. A., & Karahalil, B. (2022). Clinical pharmacist assess-
ment of drug-related problems among intensive care unit patients in a Turkish uni-
versity hospital. BMC Health Services Research, 22(1), 79. https://doi.org/10.1186/
s12913-022-07494-5

Al-Maqbali, J. S., Taqi, A., Al-Ajmi, S., Al-Hamadani, B., Al-Hamadani, F., Bahram, F., Al-
Balushi, K., Gamal, S., Al-Lawati, E., Al Siyabi, B., Al Siyabi, E., Al-Sharji, N., & Al-
Zakwani, I. (2022). The impacts of clinical pharmacists’ interventions on clinical sig-
nificance and cost avoidance in a tertiary care university hospital in Oman: A retro-
spective analysis. Pharmacy (Basel, Switzerland), 10(5), 127.

Al-Quteimat, O., Siddiqui, M., Hussein, L., Al Emleh, H., & Shamieh, I. E. D. (2023).
Analysis of pharmacist interventions in adult COVID-19 patients admitted to a ter-
tiary care hospital. Journal of Pharmacy Practice, 36(3), 572–578. https://doi.org/10.
1177/08971900211065536

Bekele, F., Tsegaye, T., Negash, E., & Fekadu, G. (2021). Magnitude and determinants of
drug-related problems among patients admitted to medical wards of Southwestern
Ethiopian hospitals: A multicenter prospective observational study. PLoS ONE, 16(3),
e0248575. https://doi.org/10.1371/journal.pone.0248575

Bhagavathula, S. A., Meknonnen, B. G., Birarra, K. M., & Tekle, T. M. (2017). Assessment
of drug related problems and its associated factors among medical ward patients in
University of Gondar Teaching Hospital, Northwest Ethiopia: A prospective cross-
sectional study. Journal of Basic and Clinical Pharmacy, 8, S016–S021.

Blix, H. S., Viktil, K. K., Moger, T. A., & Reikvam, A. (2006). Characteristics of drug-related
problems discussed by hospital pharmacists in multidisciplinary teams. Pharmacy
World and Science, 28(3), 152–158. https://doi.org/10.1007/s11096-006-9020-z

Blix, H. S., Viktil, K. K., Reikvam, Å., Moger, T. A., Hjemaas, B. J., Pretsch, P., Vraalsen,
T. F., & Walseth, E. K. (2004). The majority of hospitalised patients have drug-
related problems: Results from a prospective study in general hospitals.
European Journal of Clinical Pharmacology, 60(9), 651–658. https://doi.org/10.
1007/s00228-004-0830-4

Chanatepaporn, P. (2013). Assessments of pharmaceutical care in female-medical
ward in university hospital. Srinagarind Medical Journal, 21(4), 282–288.

Cipolle, R. J., Strand, L. M., & Morley, P. C. (2012). Pharmaceutical care practice: The
patient centered approach to medication management (3rd ed.). McGraw-Hill,
Health Professions Division.

Deawjaroen, K., Sillabutra, J., Poolsup, N., Stewart, D., & Suksomboon, N. (2022).
Characteristics of drug-related problems and pharmacist’s interventions in

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE 11

https://doi.org/10.1007/s11096-017-0585-5
https://doi.org/10.1007/s11096-017-0585-5
https://doi.org/10.1186/s12913-022-07494-5
https://doi.org/10.1186/s12913-022-07494-5
https://doi.org/10.1177/08971900211065536
https://doi.org/10.1177/08971900211065536
https://doi.org/10.1371/journal.pone.0248575
https://doi.org/10.1007/s11096-006-9020-z
https://doi.org/10.1007/s00228-004-0830-4
https://doi.org/10.1007/s00228-004-0830-4


hospitalized patients in Thailand: A prospective observational study. Scientific
Reports, 12(1), 17107. https://doi.org/10.1038/s41598-022-21515-7

Francisco, D. B., Dal Paz, K., & Didone, T. V. N. (2021). Patient factors associated with
pharmaceutical interventions for inpatients at a Brazilian teaching hospital.
Canadian Journal of Hospital Pharmacy, 74(3), 211–218. https://doi.org/10.4212/
cjhp.v74i3.3148

Garin, N., Sole, N., Lucas, B., Matas, L., Moras, D., Rodrigo-Troyano, A., Gras-Martin, L., &
Fonts, N. (2021). Drug related problems in clinical practice: A cross-sectional study
on their prevalence, risk factors and associated pharmaceutical interventions.
Scientific Reports, 11(1), 883. https://doi.org/10.1038/s41598-020-80560-2

Guignard, B., Bonnabry, P., Perrier, A., Dayer, P., Desmeules, J., & Samer, C. F. (2015).
Drug-related problems identification in general internal medicine: The impact
and role of the clinical pharmacist and pharmacologist. European Journal of
Internal Medicine, 26(6), 399–406. https://doi.org/10.1016/j.ejim.2015.05.012

Hepler, C. D., & Strand, L. M. (1990). Opportunities and responsibilities in pharma-
ceutical care. American Journal of Hospital Pharmacy, 47(3), 533–543.

Hohmann, C., Neumann-Haefelin, T., Klotz, J. M., Freidank, A., & Radziwill, R. (2012).
Drug-related problems in patients with ischemic stroke in hospital. International
Journal of Clinical Pharmacy, 34(6), 828–831. https://doi.org/10.1007/s11096-012-
9690-7

Kitpaiboontawee, S. (2017). Pharmaceutical care in general medical ward at middle-
level hospital. Region 11 Medical Journal, 31(3), 369–383.

Krähenbühl-Melcher, A., Schlienger, R., Lampert, M., Haschke, M., Drewe, J., &
Krähenbühl, S. (2007). Drug-related problems in hospitals: A review of the recent lit-
erature. Drug Safety, 30(5), 379–407. https://doi.org/10.2165/00002018-200730050-
00003

Lampert, M. L., Kraehenbuehl, S., & Hug, B. L. (2008). Drug-related problems: Evaluation
of a classification system in the daily practice of a Swiss university hospital.
Pharmacy World and Science, 30(6), 768–776. https://doi.org/10.1007/s11096-008-
9213-8

Lea, M., Mowe, M., Mathiesen, L., Kvernrød, K., Skovlund, E., & Molden, E. (2019).
Prevalence and risk factors of drug-related hospitalizations in multimorbid patients
admitted to an internal medicine ward. PLoS ONE, 14(7), e0220071.

Li, X. X., Zheng, S. Q., Gu, J. H., Huang, T., Liu, F., Ge, Q. G., Liu, B., Li, C., Yi, M., Qin, Y. F.,
Zhao, R. S., & Shi, L. W. (2020). Drug-related problems identified during pharmacy
intervention and consultation: Implementation of an intensive care unit pharma-
ceutical care model. Frontiers in Pharmacology, 11, Article 571906. https://doi.org/
10.3389/fphar.2020.571906

Liu, H., Zhong, Y., Zeng, Z., Bi, W., Zhong, H., Xue, L., & Qiu, S. (2022). Drug-related pro-
blems in hospitalised Parkinson’s disease patients in China. European Journal of
Hospital Pharmacy: Science and Practice, 29(6), 308–312. https://doi.org/10.1136/
ejhpharm-2020-002356

Liu, P., Li, G., Han, M., & Zhang, C. (2021). Identification and solution of drug-related
problems in the neurology unit of a tertiary hospital in China. BMC Pharmacology
and Toxicology, 22(1), 65. https://doi.org/10.1186/s40360-021-00530-w

Lombardi, N., Wei, L., Ghaleb, M., Pasut, E., Leschiutta, S., Rossi, P., & Troncon, M. G.
(2018). Evaluation of the implementation of a clinical pharmacy service on an
acute internal medicine ward in Italy. BMC Health Services Research, 18(1), 259.
https://doi.org/10.1186/s12913-018-2988-y

12 N. LEKPITTAYA ET AL.

https://doi.org/10.1038/s41598-022-21515-7
https://doi.org/10.4212/cjhp.v74i3.3148
https://doi.org/10.4212/cjhp.v74i3.3148
https://doi.org/10.1038/s41598-020-80560-2
https://doi.org/10.1016/j.ejim.2015.05.012
https://doi.org/10.1007/s11096-012-9690-7
https://doi.org/10.1007/s11096-012-9690-7
https://doi.org/10.2165/00002018-200730050-00003
https://doi.org/10.2165/00002018-200730050-00003
https://doi.org/10.1007/s11096-008-9213-8
https://doi.org/10.1007/s11096-008-9213-8
https://doi.org/10.3389/fphar.2020.571906
https://doi.org/10.3389/fphar.2020.571906
https://doi.org/10.1136/ejhpharm-2020-002356
https://doi.org/10.1136/ejhpharm-2020-002356
https://doi.org/10.1186/s40360-021-00530-w
https://doi.org/10.1186/s12913-018-2988-y


Meng, L., Qu, C., Qin, X., Huang, H., Hu, Y., Qiu, F., & Sun, S. (2021). Drug-related pro-
blems among hospitalized surgical elderly patients in China. BioMed Research
International, 2021, 8830606.

Ni, X. F., Yang, C. S., Bai, Y. M., Hu, Z. X., & Zhang, L. L. (2021). Drug-related problems of
patients in primary health care institutions: A systematic review. Frontiers in
Pharmacology, 12, Article 698907. https://doi.org/10.3389/fphar.2021.698907

Peterson, C., & Gustafsson, M. (2017). Characterisation of drug-related problems and
associated factors at a clinical pharmacist service-naïve hospital in Northern Sweden.
Drugs – Real World Outcomes, 4(2), 97–107. https://doi.org/10.1007/s40801-017-0108-7

Reinau, D., Furrer, C., Stämpfli, D., Bornand, D., & Meier, C. R. (2019). Evaluation of drug-
related problems and subsequent clinical pharmacists’ interventions at a Swiss uni-
versity hospital. Journal of Clinical Pharmacy and Therapeutics, 44(6), 924–931.
https://doi.org/10.1111/jcpt.13017

Sarfaraz, M., Mathew, B., & Poudel, S. (2017). Assessment of drug related problems in a
tertiary care teaching hospital, India. Asian Journal of Pharmaceutical and Clinical
Research, 10(2), 310–313. https://doi.org/10.22159/ajpcr.2017.v10i2.15678

Sefera, B., Getachew, M., Babu, Y., Bekele, F., & Fanta, K. (2022). Drug-related problems
and its predictors among hospitalized heart failure patients at Jimma Medical
Center, South West Ethiopia: Prospective interventional study. BMC Cardiovascular
Disorders, 22(1), 418. https://doi.org/10.1186/s12872-022-02859-4

Semcharoen, K., Supornpun, S., Nathisuwan, S., & Kongwatcharapong, J. (2019).
Characteristic of drug-related problems and pharmacists’ interventions in a
stroke unit in Thailand. International Journal of Clinical Pharmacy, 41(4), 880–887.
https://doi.org/10.1007/s11096-019-00832-4

Tharanon, V., Putthipokin, K., & Sakthong, P. (2022). Drug-related problems identified
during pharmaceutical care interventions in an intensive care unit at a tertiary uni-
versity hospital. SAGE Open Medicine, 10, Article 20503121221090881. https://doi.
org/10.1177/20503121221090881

Urbina, O., Ferrández, O., Grau, S., Luque, S., Mojal, S., Marin-Casino, M., Mateu-de-
Antonio, J., Carmona, A., Conde-Estévez, D., Espona, M., González, E., Riu, M., &
Salas, E. (2014). Design of a score to identify hospitalized patients at risk of drug-
related problems. Pharmacoepidemiology and Drug Safety, 23(9), 923–932. https://
doi.org/10.1002/pds.3634

van den Bemt, P. M., Egberts, T. C., de Jong-van den Berg, L. T., & Brouwers, J. R. (2000).
Drug-related problems in hospitalised patients. Drug Safety, 22(4), 321–333. https://
doi.org/10.2165/00002018-200022040-00005

Wanishayakorn, T., Sae-lim, O., Suntornlohanakul, O., Yiengkulchao, P., Muangming, P.,
& Chuerdee, N. (2022). The impact of pharmacists’ interventions in female internal
medicine ward at university-based hospital on cost savings and cost avoidance. The
Thai Journal of Pharmaceutical Sciences, 46(3), 335–340.

Westberg, S. M., Derr, S. K., Weinhandl, E. D., Adam, T. J., Brummel, A. R., Lahti, J., Reidt,
S. L., Sick, B. T., Skiermont, K. F., & St. Peter, W. L. (2017). Drug therapy problems
identified by pharmacists through comprehensive medication management follow-
ing hospital discharge. Journal of Pharmacy Technology, 33(3), 96–107. https://doi.
org/10.1177/8755122517698975

Wincent, M. M., Potrilingam, D., Anagha, V. K., Jacob, S. C., & Andhuvan, G. (2017).
Assessment of drug related problems in patients with chronic diseases in the
general medicine units of a tertiary care hospital. International Journal of
Pharmacy and Pharmaceutical Sciences, 9(12), 194–200. https://doi.org/10.22159/
ijpps.2017v9i12.21660

JOURNAL OF PHARMACEUTICAL POLICY AND PRACTICE 13

https://doi.org/10.3389/fphar.2021.698907
https://doi.org/10.1007/s40801-017-0108-7
https://doi.org/10.1111/jcpt.13017
https://doi.org/10.22159/ajpcr.2017.v10i2.15678
https://doi.org/10.1186/s12872-022-02859-4
https://doi.org/10.1007/s11096-019-00832-4
https://doi.org/10.1177/20503121221090881
https://doi.org/10.1177/20503121221090881
https://doi.org/10.1002/pds.3634
https://doi.org/10.1002/pds.3634
https://doi.org/10.2165/00002018-200022040-00005
https://doi.org/10.2165/00002018-200022040-00005
https://doi.org/10.1177/8755122517698975
https://doi.org/10.1177/8755122517698975
https://doi.org/10.22159/ijpps.2017v9i12.21660
https://doi.org/10.22159/ijpps.2017v9i12.21660

	Abstract
	Introduction
	Methods
	Study design and participants
	Clinical pharmacy practice in this setting
	Data collection
	Data analysis

	Results
	Characteristics of drug-related problems
	Drug classes involved in drug-related problems
	The classification of severity of DRPs
	Clinical pharmacists’ interventions to resolve the DRPs

	Discussion
	Conclusion
	Disclosure statement
	Notes on contributors
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


