Integrated Pharmacy Research and Practice Dove

ORIGINAL RESEARCH

Impact of Clinical Pharmacist-Led Interventions
on Drug-Related Problems Among Pediatric
Cardiology Patients: First Palestinian Experience

Mohammed Kamel Elhabil', Mirghani Abdelrahman Yousif', Kannan O Ahmed',
Mohamed Ibrahim Abunada?, Khaled Ismail Almghari3, Ahmed Salah Eldalo (3

'Department of Clinical Pharmacy and Pharmacy Practice, Faculty of Pharmacy, University of Gezira, Wad Medani, Sudan; 2Department of Pediatrics,
Faculty of Medicine, Islamic University of Gaza, Gaza, Palestine; 3Department of Pharmacy, Faculty of Medicine and Health Sciences, University of
Palestine, Gaza, Palestine

Correspondence: Mohammed Kamel Elhabil, Department of Clinical Pharmacy and Pharmacy Practice, Faculty of Pharmacy, University of Gezira,
Hospital Street No. |, Wad Medani, 21112, Sudan, Tel/Fax +249 0511842726, Email dr.mhabil@hotmail.com

Background: Discovery and resolution of drug-related problems (DRPs) are taken as the cornerstone in the entire pharmaceutical
care process to improve patient outcomes. Very limited reports on the analysis of DRPs in pediatric cardiology have been released
worldwide.

Objective: The aim of this study was to disclose the impact of clinical pharmacist’s interventions on DRPs among pediatric
cardiology patients in Palestine.

Methods: Between January and September 2021, a prospective interventional study involving clinical pharmacist’s care was
implemented in the cardiology ward of Al-Rantisy Specialized Pediatric Hospital in Gaza, Palestine. Pharmaceutical Care Network
Europe model 9.1 was used to identify DRPs, causes of the problem, clinical pharmacist’s interventions, cardiologist’s acceptance, and
outcomes.

Results: A total of 309 DRPs were identified in 87 patients, representing a mean of 3.55 problems per patient. The most common
DRPs were “Treatment effectiveness” (50.8%) and “Treatment safety” (30.4%), while the main causes of these DRPs were “Errors in
dose timing instructions” (9.4%) and “Inappropriate combination of drugs” (13.7%), respectively. Analysis revealed that 96.7% of the
interventions suggested by the clinical pharmacist were accepted by cardiologists and that 92.1% of problems were fully resolved with
improved patient outcomes.

Conclusion: Interventions offered by the clinical pharmacist successfully addressed DRPs and positively impacted treatment
outcomes in pediatric cardiology patients. With the high acceptance of pediatric cardiologists to the clinical pharmacist’s experience
in Palestine, there is a growing need to integrate clinical pharmacists into cardiology teamwork care to optimize drug therapy and
patient safety.
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Introduction
Cardiovascular disease (CVD) is more prevalent in pediatric patients and has a negative outcome.' In the United State,
nine out of every thousand newborns have a congenital heart condition, and 2.3 out of every thousand will undergo
a surgical procedures or die during their first year of life.> A variety of cardiovascular drugs are also among the most
common causes of numerous types of drug-related problems (DRPs).® The increased choice and complexity present in
this medication group are likely to explain these problems.*

Based on the Pharmaceutical Care Network Europe (PCNE), DRPs are “events or circumstances involving pharmacother-
apy that actually or potentially interfere with desired health outcomes”.” In 2020, the updated model 9.1 of the PCNE allotted
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to every DRP 5 complementary areas: the problem, the cause of the problem, the intervention had to solve or prevent the
problem, the acceptance of the intervention, and the outcome.>*

Previous reports have indicated the undesirable effect of DRPs on pediatric patients.” Increased admissions and
readmissions to emergency wards, extended ward stays, more prescriptions, and extra healthcare charges had been effects
of DRPs.® The incidence of DRPs in pediatric patients ranges from 25.6 to 59.8%,”'® with reported incidences of up to
76.4% in children with cardiovascular diseases.'' The cornerstone of a clinical pharmacist’s intervention is the discovery,
identification, and resolution of DRPs.'? Even optimization of pharmacotherapy by a clinical pharmacist can be assessed
by the overall number of DRPs treated or averted and by the assessment of patient outcomes.'*

Very few publications were found in the literature that assessed the impact of a clinical pharmacist on DRPs among
cardiology children worldwide. Most of these publications were retrospective, only assessed the characteristics of DRPs
without clinical pharmacist involvement within healthcare teams in rounds, and the majority of studies were conducted in
adult and outpatient settings.''*'>'® In Palestine, the implementation of clinical pharmacy service in the healthcare
structure, especially in cardiology, is still in its preliminary stage until now.'®'” Thus, the aim of this prospective
interventional study was to evaluate the impact of clinical pharmacist’s interventions on drug-related problems among
pediatric cardiology patients admitted to Al-Rantisy Specialized Pediatric Hospital in Gaza, Palestine.

Methods
Study Setting and Design

This was a prospective interventional study design. The study was conducted over nine months from January to
September 2021 in the cardiology ward of Al-Rantisy Specialized Pediatric Hospital. This 90-bed governmental hospital
is the only tertiary care center, fully equipped with advanced medical services for the pediatric population, located in
Gaza city, Palestine.

Ethical Approval

Permission to use the PCNE V.9.1 was obtained from PCNE-DRP group by contacting them through their official
website. Furthermore, ethical approval (No, PHRC/HC/787/20) was obtained from the Palestinian Health Research
Council in accordance with the Declaration of Helsinki. Additionally, written informed consent was also obtained from
a parent or legal guardian of the patient to participate in the study prior to data collection. Data confidentiality and
security were ensured throughout the study period.

Data Collection Procedures

All medical files of patients admitted to the cardiology ward were routinely screened by a registered clinical pharmacy
specialist with three years experience in pediatric cardiology. A specially designed form was used to collect data on
demographic details, complaint presentation, previous medical and medication history, diagnosis, prescribed medications,
length of stay, and laboratory findings for each patient. Data were collected prospectively by the clinical pharmacist from
medical records, patient/parent interviews, cardiologists’ rounds, and the multidisciplinary discussion on each patient.
Patients attended the emergency ward without admission, were hospitalized for diagnostic purposes only, and those who
died during hospitalization were excluded.

To discover any potential drug-related problem, the clinical pharmacist assessed therapeutic effectiveness, dosage
regimen, drug safety, unnecessary treatment, drug availability, incompatibilities, dose adjustments, and cost-
appropriateness. In this regard, the latest therapeutic strategies recommended in the evidence-based guidelines and the
latest online version of Medscape Drugs and Diseases (Copyright © 19942021 by WebMD LLC) and UpToDate® (by
Walters Kluwer) have been used. Also, Lexicomp™ software (by Wolters Kluwer) was used to identify drug interactions
within each patient’s prescribed medications.

Discovered DRPs were peer-reviewed and validated by an expert focus group consisting of two professors of clinical
pharmacy, a pediatric consultant, and the clinical pharmacist who reported the data. Consensus discussion and agreement
within the group sought to reach a final decision on the identification and resolution of DRPs. During daily ward rounds
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and whenever needed, the clinical pharmacist led a discussion with the cardiology healthcare team to make appropriate
recommendations for managing drug therapy problems. Cardiologists’ acceptance of intervention was documented, and
the outcome was also evaluated by the focus group.

Identified DRPs were then categorized using the Pharmaceutical Care Network Europe (PCNE) model 9.1.° The
PCNE system allotted to every DRP five complementary areas: (1) Problems involved three domains including treatment
effectiveness, treatment safety, and others; (2) The causes of the problem were divided into nine domains, and they were
related to drug selection, drug form, dose selection, duration of treatment, dispensing, drug administration process,
patients, patient transfer, and others; (3) Clinical pharmacist’s interventions needed to resolve the discovered problem
were classified in five domains as interventions made at the level of the prescriber, at the level of the patient, and at the
level of drug, in addition to those categorized as others and non-intervention; (4) Acceptance of the intervention falls into
three domains as accepted, not accepted, and unknown; (5) Outcomes of clinical pharmacist’s interventions were ranked
in four domains as problems were fully resolve, partially solved, and unresolved, or the outcome was unknown.

Data Analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS), Version 21.0 (IBM Corporation,
Armonk, New York, USA), and summarized in tables and pie chart. Descriptive analysis was performed to show the
mean, standard deviation (SD), and the range of different characteristics. Frequency of categorical variables was reported
as a percentage of the total [n (%)].

Results

During the 9-month study, the clinical pharmacist closely followed a total of 110 cases. Among them, 87 experienced
DRPs were included in this study. The mean age of the cases at first hospitalization was 2.32 years (range, 2 months —11
years), and 58.6% (n=51) were males. The total number of prescriptions was 548, which comprised a mean of 5.27 drugs
per case (ranged, 3—14 different drugs). Five or more medications were prescribed daily in 57.5% (n=50) of cases and
fewer than five medications were prescribed in 42.5% (n= 37) of cases (Table 1).

Types of Discovered Drug-Related Problems

A total of 309 DRPs were identified in the 87 cases of the present study, representing a mean of 3.55 problems per case. Among
these DRPs, the main problem was “P1 -Treatment effectiveness” (50.8%, n=157). The major subcategory of this problem was
“P1.2 Effect of drug treatment not optimal” (36.2%, n=112). The next subcategory was “P1.3 Untreated symptoms or
indication” (10.4%, n=32). “P1.1 No effect of drug treatment despite correct use” (4.2%, n=13) constituted the third
subcategory. The different types of DRPs are given in Table 2. The second identified DRP was “P2 - Treatment safety”
including “P2.1 possibly occurring adverse drug event” (30.4%, n=94). DRPs classified as “P3 — Others” represented 18.8%
(n=58) of all detected DRPs and they related to those issues that were not included in any category of the PCNE classification
system. “P3— Others” problems comprise two subcategories. First; “P3.1 Unnecessary drug-treatment” (8.7%, n=27). Second;

Table | Demographic and Clinical Characteristics of the Study Cases

Characteristics Value
Gender
Male (%) 51 (58.6)
Female (%) 36 (41.4)
Age
Mean age in years + SD (range) 2.32 + 2.46 (2 months-11 years)
Medications
Mean prescribed medications + SD (range) 527 £ 227 (3—-14)
5 medications (%) > | to 37 (42.5)
2 5 medications (%) 50 (57.5)
Integrated Pharmacy Research and Practice 2022:1 | htps: 129
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Table 2 Types of Drug-Related Problems According to the PCNE V9.13”

Problem Frequency
n (%) Total (%)

Pl - Treatment effectiveness

Pl.I No effect of drug treatment/therapy failure 13 (4.2) 157 (50.8)

P1.2 Effect of drug treatment not optimal 112 (36.2)

P1.3 Untreated symptoms or indication 32 (10.4)
P2 - Treatment safety

P2.1 Adverse drug event (possibly) occurring 94 (30.4) 94 (30.4)
P3 - Others

P3.1 Unnecessary drug-treatment 27 (8.7) 58 (18.8)

P3.2 Unclear problem/complaint 31 (1o.1)

Total 309 (100)

Note: Adapted from PCNE-Classification v9.I. Published Online 2020. Available online: https://www.pcne.org/upload/files/417 _
PCNE_ classification_V9-1_final.pdf (accessed 27 July 2022).

“P3.2 Unclear problem/complaint” (10.1%, n=31) which can be expressed by: (1) Missing prescribing data; (2) Non-
compliance with treatment; (3) Physical drug incompatibilities; and (4) Pharmaceutical logistic problems.

Major Drugs Involved in Drug-Related Problems

As shown in Table III, the ten major drugs were involved in 77.0% (n=238 out of 309) of the DRPs that occurred during
this study. The drugs most commonly related to DRPs were furosemide (17.1%), captopril (13.6%), and spironolactone
(10.0%). Other drugs are illustrated in Table 3.

Relationship Between Drug-Related Problems and Causes

Analysis indicated that 329 causes were involved in the occurrence of the 309 DRPs detected in the cases as
demonstrated in Table 4. The main causes of “P1 - Treatment effectiveness” were “C3.5 Dose timing instructions
errors” (9.4%, n = 31), “C2.1 Inappropriate drug form” (8.5%, n = 28), and “C1.5 No or incomplete drug treatment”
(8.2%, n = 27). Nine causes led to “P2 - Treatment safety” and the most common cause was “C1.3 Inappropriate

Table 3 Major Drugs Involved in Drug-Related Problems

N | Drug Frequency
n % Total (%)
| Furosemide 53 17.1 238 (77.0)
2 Captopril 42 13.6
3 Spironolactone 31 10.0
4 Omeprazole 23 74
5 Sildenafil 19 6.2
6 Aspirin 15 49
6 Ceftriaxone 13 42
7 Dexamethasone 12 39
8 Metoclopramide I 3.6
9 Acetylcysteine 10 32
10 | Ipratropium 9 29
Il | Others 71 23.0 71 (23.0)
Total 309 (100)
130 https: Integrated Pharmacy Research and Practice 2022:1 1
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Table 4 Relationship Between Drug-Related Problems and Causes According to the PCNE V9.1°7
DRP Cause Frequency
n % Total (%)
Pl: Treatment
effectiveness
CI.1 | Inappropriate drug according to guidelines/ 5 1.5 157 (47.7)
formulary
CI.3 | Inappropriate combination of drugs, or drugs and 9 2.7
food
CI1.5 | No or incomplete drug treatment in spite of 27 82
existing indication
C2.1 | Inappropriate drug form 28 85
C3.1 | Drug dose too low I 33
C3.3 | Dosage regimen not frequent enough 3 0.9
C3.5 | Dose timing instructions wrong, unclear or 31 9.4
missing
C4.1 | Duration of treatment too short 2 0.6
C5.1 | Prescribed drug not available 12 3.7
C5.2 | Necessary information not provided or incorrect 5 1.5
advice provided
C7.7 | Inappropriate timing or dosing intervals 15 4.6
C9.2 | Other causes 9 27
P2: Treatment
safety
CI.1 | Inappropriate drug according to guidelines/ 5 1.5 118 (35.9)
formulary
CI.3 | Inappropriate combination of drugs, or drugs and 45 13.7
food
C3.2 | Drug dose of a single active ingredient too high 9 2.7
C3.4 | Dosage regimen too frequent 6 1.8
C3.5 | Dose timing instructions wrong, unclear or 22 6.7
missing
C6.3 | Drug over-administered by a health professional 19 5.8
C7.2 | Patient uses/takes more drug than prescribed 3 0.9
C7.7 | Inappropriate timing or dosing intervals 1.5
C9.2 | Other causes 1.2
P3: Others
Cl.2 | No indication for drug 14 43 54 (16.4)
Cl.4 | Inappropriate duplication of therapeutic group or 4 1.2
active ingredient
C2.1 | Inappropriate drug form/formulation (for this 10 3.1
patient)
C3.5 | Dose timing instructions wrong, unclear or 5 1.5
missing
C4.2 | Duration of treatment too long 9 2.7
C5.1 | Prescribed drug not available 7 2.1
C9.2 | Other causes 5 1.5
Total 329 (100)

Note: Adapted from PCNE-Classification v9.1. Published Online 2020. Available online: https://www.pcne.org/upload/files/417_PCNE_classification_
V9-1_final.pdf (accessed 27 July 2022).

combination of drugs, or drugs and food” (13.7%, n = 45). The DRP classified as “P3 — Others” was mainly caused by
“Cl1.2 No indication for drug” (4.3%, n=14), “C2.1 Inappropriate drug form” (3.0%, n=10), and “C4.2 Duration of
treatment too long” (2.7%, n=9).
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At prescriber level

Figure | Level of interventions in drug-related problems according to the PCNE V9.1.

Level of Clinical Pharmacist’s Interventions in Drug-Related Problems

A total of 329 interventions were performed by the clinical pharmacist to manage the 309 DRPs found in the study cases.
The highest proportion 47.7% (n=157) of the interventions were done at the “prescriber level”, where the clinical
pharmacist discussed these interventions with the prescriber comprehensively as shown in Figure 1. The next common
interventions were made at the “drug level” (39.2%, n = 129). This was followed by interventions provided at the patient/
caregiver level (13.1%, n = 43), in which the clinical pharmacist’s recommendations were made by speaking directly to
a family member/caregiver thoroughly.

Acceptance of the Clinical Pharmacist’s Interventions

As indicated in Table 5, 329 interventions were made by the clinical pharmacist and appropriate recommendations on
drug therapy changes were suggested to the prescribers. The overall acceptance rate was 96.7% (n=318). Of these
interventions, 86.9% (n=286) were accepted and fully implemented, 5.8% (n=19) were accepted and partially imple-
mented, and 4.0% (n=13) were accepted but not implemented by the prescribers. Only 3.3% (n=11) of all interventions
were not accepted by the prescribers. These were either due to disagreement with the clinical pharmacist’s suggestion
(1.5%, n=5) or to other reasons (1.8%, n=6); such as unavailability of the prescribed drug, the comparative cost of the
drug, and inappropriate drug form for the patient.

Outcomes of Clinical Pharmacist’s Interventions

Analysis revealed that 92.1% (n=303) of the problems were totally resolved and positively impacted the patients’
outcomes (Table 5). Interestingly, in the majority (n = 17 out of 19) of accepted and partially implemented interventions,
problems were totally resolved resulting in an increase in the total percentage of problems solved. In 3.4% (n=11) of
cases, the problems were partially solved. However, in 0.9% (n=3) of cases, the problem status was unknown due to the
patient’s discharge and loss of follow-up by the clinical pharmacist. Only 3.6% (n=12) of the problems were not resolved.
Out of them, 0.9% (n=3) did not resolve problems due to caregivers/patients’ noncompliance. In 1.5% (n=5) of the
interventions, problems were not resolved due to the non-consent of the prescriber. Also, in 1.2% (n=4) of the problems,
there were no problem-solving possibilities; such as prescribing bosentan 62.5mg film-coated tablets to a patient with
pulmonary arterial hypertension, which was not available at the time of prescription.
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Table 5 Acceptance and Outcome of Clinical Pharmacist’s Intervention According to the PCNE

vo.1%¥7
Acceptance of Intervention Frequency
n % Total (%)

I. Intervention accepted

Al.l Intervention accepted and fully implemented 286 86.9 318 (96.7)

Al.2 Intervention accepted, partially implemented 19 5.8

Al.3 Intervention accepted but not implemented 13 4.0
2. Intervention not accepted

A2.2 Intervention not accepted: no agreement 5 1.5 11 (3.3)

A2.3 Intervention not accepted: other reason 6 1.8

Total 329 (100)
Outcome of Intervention Frequency

n % Total (%)

0. Unknown

O0.1 Problem status unknown 3 0.9 3 (0.9
I. Solved

Ol.l Problem totally solved 303* 92.1 303 (92.1)
2. Partially solved

O2.1 Problem partially solved Il 34 11 (3.4)
3. Not solved

O3.1 Problem not solved, lack of cooperation of patient/caregivers 3 0.9 12 (3.6)

0O3.2 Problem not solved lack of cooperation of prescriber 5 1.5

0O3.4 No need or possibility to solve problem 4 1.2
Total 329 (100)

Note: *Include 17 of accepted and partially implemented interventions that led to this totally solved problems. Adapted
from PCNE-Classification v9.l. Published Online 2020. Available online: https://www.pcne.org/upload/files/417_PCNE_
classification_V9-1_final.pdf (accessed 27 July 2022).

Discussion
Pediatric patients receiving cardiovascular medications are at risk of different types of drug-related problems (DRPs).

Few studies have been published on the analysis of DRPs among hospitalized pediatric cardiology patients. Most
publications, however, were conducted in the adult population.™® In Palestine, the integration of clinical pharmacists
in the healthcare field especially in cardiology is limited till now.'® Therefore, the aim of this prospective interventional
study was to explore the role of the clinical pharmacist in detecting and identifying DRPs and to assess his capacity to
resolve these DRPs by making appropriate interventions at each stage in the pediatric cardiology ward.

Discovery and resolution of DRPs by the clinical pharmacist are taken as a cornerstone in the entire pharmaceutical
care process to improve patient outcomes.'® A Brazilian study was performed in an educational hospital to evaluate the
characteristics of DRPs in newborns with various heart diseases.'' The study reflected that the main identified problem
was “Pl: Treatment effectiveness” (49.0%), followed by “P2: Treatment safety” (46.7%), and “P3: Others” (3.3%). Our
results came in the same order as their DRPs, with a relatively similar percentage of the “P1 -Treatment effectiveness”
(50.8%), but we also observed a lower percentage of the “P2 - Treatment safety” (30.4%) than the one obtained by the
Brazilian study. This low incidence of adverse events may be explained by the direct participation of a well-experienced
clinical pharmacist in the cardiology team who made appropriate recommendations on the safe use of medications by the
updated guidelines. In our study, also, a higher proportion (18.8%) of the problem classified as “P3 others” which
included “P3.1 Unnecessary drug-treatment” (8.7%), and “Unclear problem/complaint” (10.1%) compared to those
obtained by the Brazilian study.'' The following explanations can be taken into account to discuss this high rate of
the “P3 others” problem. The first refers to the methodology currently in use that highlighted the identification of this “P3

3,11
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other” problem that paid less attention before and was not defined entirely by the “PCNE classification system”. This
contributed to the identification of the unclear problem known as “P3.2: Unclear problem/complaint”. The second
explanation can be attributed to the identification of “P3.1: Unnecessary drug-treatment”, through a real role of the
clinical pharmacist within the cardiology team in discontinuing the drugs without indication, inappropriately duplicated,
and those with too long duration. The current data offers a significant need for the clinical pharmacist to integrate his
knowledge within the medical team to stop unnecessary drug orders and enhance medication safety as indicated in
previous publications.'® !

Furosemide (17.1%), captopril (13.6%), and spironolactone (10.0%) were the most frequent drugs combined with
DRPs. Compared with the present study, a study by Nascimento et al in cardiology neonates showed that the most
common drugs in DRPs were vancomycin (10.2%), meropenem (8.0%), and furosemide (7.1%)."" The difference in the
diagnosis, the treatment guidelines used, and the level of the clinical pharmacist’s intervention could explain the
difference between the two studies.

The analysis identified the main causes involved in the occurrence of DRPs. Overall, the major DRP being
“Treatment effectiveness” was mainly caused by “Errors in dose timing instructions (wrong, unclear or missing)”,
“Inappropriate drug form”, and “No or incomplete drug treatment”. The most likely explanation for this relationship may
be attributed to insufficient up-to-date knowledge of the physician in the pharmacotherapy of pediatrics. To fill this gap,
the clinical pharmacist should be incorporated as an integral member of the cardiology teamwork care to make
appropriate recommendations on drug therapy during ward rounds and wherever needed.”>* Between May 2016 and
April 2018, a prospective study was conducted in a Brazilian teaching hospital among adult patients admitted to medical
wards including cardiology, by reviewing medication orders possibly containing DRPs by clinical pharmacists.® The
most important difference observed between our study and the Brazilian study is the level of the DRP cause known as
“Inappropriate drug form”, which was higher in this study compared to the Brazilian one (8.5%, n=28 versus 0.21%,
n=7). The main justification for this difference is that the current study included children and that most oral medications
available in hospital pharmacies and/or community pharmacies as solid dosage forms were difficult for children to take.
Drug use in children may be accompanied by problems not seen in adults,>* due to differences in pharmacodynamic and
pharmacokinetic properties.?

It is important to note that drug and/or drug and food interactions (13.7%) were the main cause of adverse drug events
(ADEs) in patients of this study. Similarly, the findings of an Egyptian study involving pediatric heart patients indicated that
drug-drug interaction was the primary reason responsible for the occurrence of ADEs."> Also, an analysis conducted among
Indian pediatric patients reflected that the majority of prescription-identified DRPs were associated with drug-drug
interactions.”® These findings raise an urgent call for paying attention to this problem to improve drug safety in children
with cardiovascular diseases. Among the recent approaches for detecting drug-drug/food interactions, the application of
a computerized prescribing system that has shown a beneficial role in reducing the error rate during drug prescribing.?’-*

Additionally, the current study identified the main causes of the two DRP subcategories classified as “P3 — Others”
(“unnecessary drug treatment” and “unclear problem/complaint”). “Unnecessary drug treatment” was mainly caused by no
indication for the drug and the prolonged duration of treatment. This was supported by the findings of Xiao-Xiao et al.'
Previous research has shown that physicians always exaggerate the healthcare they want properly for their patients. The
doctor usually wants the treatment to cover all aspects of the existing disease and the patient wants to care, even if it is not
necessary.>”>* The main consequence of unnecessary treatment is not only more patient exposure to ADEs but also an
increase in the overall cost of pharmacotherapy.’' The most likely solutions suggested by Lyu et al to this unnecessary therapy
were training physicians in good prescribing, access to medical records, and more availability of new treatment guidelines.*

Regarding the causes behind the unclear problem/complaint, the majority were related to an inappropriate drug
form, unavailable medication, and missing dose prescribing. This is similar to the results reported by Saldanha et al,
(2020).® In Palestine as a developing country, there is a persistent problem of unavailability of essential medicines in
hospitals and medical healthcare centers affiliated with the Ministry of Health, which causes a real problem in the
optimal treatment of patients, especially those hospitalized in pediatric cardiology wards.*? At the end of 2020, 47%
of essential medicine stock was zero, resulting in inadequate medical care for the most vulnerable patients. Add to
that, during our study, 50% of the medical staff were allocated for emergency treatment of COVID-19, adding to the
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burden on the already overwhelmed Palestinian MOH.?? To bypass the problem of drug unavailability, the doctor
chose an alternative drug that might be less effective or compelled the patient’s family to purchase the medication.

The present data indicated that 329 interventions were provided by the clinical pharmacist to manage the 309 DRPs
identified in the study cases. The majority of these interventions were thoroughly discussed with the physicians, followed
by interventions performed at the “drug level” and then at the “patient level”. Parallel to our results, a new Turkish study
was conducted in 2021 to evaluate the impact of clinical pharmacists’ interventions and found that most interventions
were performed at the prescriber level followed by the drug level and the patient level.*> Two possible factors can be
proposed to explain such a higher intervention on the prescriber. First, the clinical pharmacist was aware of the
importance of direct intervention with the prescriber as the decision-maker throughout the patient therapeutic process.
Second, the physician recognition of the complementary role of the clinical pharmacist in bridging the gap between
himself and the patient to address DRPs and improve patient outcomes. These interpretations were supported by the
study of Francis and Abraham (2014).2

Contrastingly, a study by Khan and Ahmad (2014) to identify DRPs in a Pakistani teaching hospital found that most
recommendations were implemented at the drug level (50.93%), followed by those at the prescriber (40.37%). However,
no recommendations were given to patients.’* Moreover, another study from India conducted in a tertiary care hospital
showed that the recommendations of the clinical pharmacist were not implemented at the patient level. This indicates the
possible lack of communication between the clinical pharmacist and the patient.*® Differently, the present study showed
the direct relationship between the clinical pharmacist and the caregiver of the patient who took special care during his
daily duties. This was to achieve patient involvement in the entire treatment process to improve medication adherence,
otherwise, the treatment cycle could fail.

One of the best findings observed in this study was the high cardiologist’s acceptance of the interventions suggested by
the clinical pharmacist throughout the therapeutic process. The overall acceptance rate was 96.7%. Similar data with this high
acceptance rate has been very limited across the pediatric cardiology literature. Yet, a lower acceptance rate was demon-
strated in previous studies published in different countries. It was 92.1% in a Brazilian study of cardiac newborns in
a maternity education hospital,'" and only 65% in an Egyptian study of pediatric cardiology patients.'> The current data
strongly reflect that the clinical pharmacist has been recognized by cardiologists as an integral part of the multidisciplinary
team especially during the ward round, as he can identify most DRPs while prescribing and providing real-time consultations
and recommendations to cardiologists. More importantly, the clinical pharmacist has become the cornerstone of providing
reliable information on drug therapy at the pediatric cardiology ward in Palestine. This points to the clinical pharmacist’s
ability to integrate his knowledge into the cardiology ward previously held the ultimate authority of cardiologists.

Additional important results recorded in the study were the outcomes of the clinical pharmacist’s interventions. The
analysis revealed that 92.1% (n=303) of the problems were completely resolved and positively impacted the patients’
condition. In 3.4% (n=11) of cases, the problems were partially resolved and only 3.6% (n=12) of the problems were not
resolved. Resolution of DRPs identified in this study is attractively higher than that previously shown in different
studies.?®>*® Law et al conducted a study to assess the effect of clinical pharmacists’ recommendations among pediatric
patients. The authors concluded that 89% of the problems were fully resolved while the remnants were partially resolved
or the outcome was unknown.*® Another study was conducted by Daniel et al to identify DRPs among Indian pediatric
patients at a tertiary care hospital. It recorded a relatively low resolution of the problems as follows; only 34.82% of the
DRPs were fully resolved, 21.65% were partially resolved, and 43.53% of the outcome were considered unknown.?® The
optimal outcomes observed in this study can be attributed to the fact that the clinical pharmacist always seeks up-to-date
treatment references and guidelines when providing information about pharmacotherapy, as he investigates the problem
as a whole to arrive at effective solving measures.

It is worth saying that the reasons behind the strengths of the present study are; First, this is the first project that
prospectively investigated the impact of including a clinical pharmacist in pediatric cardiology care in the Palestinian
health system. Second, the intervention process was comprehensive, as the clinical pharmacist’s attention was focused on
the prescriber, the patient, and the drug, and none of the three levels was neglected, while most previous studies did not
evaluate these three levels at the same time. Third, the excellent acceptance of the clinical pharmacist’s interventions by
cardiologists and the successful implementation of his recommendations. Moreover, the hospital support and
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collaboration between the hospital director, the hospital pharmacy director, the head of the pediatric cardiology ward, and
the nursing staff, all shared the success.

Limitation of the Study

Data were collected by one clinical pharmacist due to the limited number of clinical pharmacists employed in hospitals
by the Palestinian Ministry of Health. However, two professors of clinical pharmacy oversaw the process of data
collection, interpretation of results, and reporting of outcomes throughout the course of the study.

Also, a limitation in the distribution of the findings is that the current study was implemented in a single pediatric
hospital, although it intersects a number of characteristics common in children’s hospitals worldwide. These include
being a tertiary pediatric care center, having advanced medical services, and providing specialized cardiology services in
Palestine. More multicenter studies in a similar discipline are warranted to extend the results to the entire population.

Conclusion

The current Palestinian study revealed that DRPs were common across treatment effectiveness and treatment safety, and
were mainly caused by inappropriate dose timing instructions and drug combination. The drugs mostly involved were
furosemide, captopril, and spironolactone. DRPs were discovered early and effectively managed by the clinical
pharmacist among pediatric cardiology patients. The acceptance rate of clinical pharmacist’s interventions was relatively
high with a beneficial resolution of DRPs and improvement of patient outcomes. The observed positive impact as well as
the good practitioner’s acceptance of this first Palestinian experience of the clinical pharmacist’s contribution to pediatric
cardiology gives health policymakers support to incorporate clinical pharmacists into team-based cardiology care and
expand their role in other specialties.
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