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ABSTRACT

Background/Purpose: The study aimed to identify common drug-related
problems (DRP), their causes and pharmacists' interventions during the
pharmaceutical care (PC) model and physician consultations, and to
explore the gap between physicians and pharmacists to achieve a better
understanding and to provide better cooperation.

Methods: We conducted a single-center prospective study at the geriatric
department of a tertiary academic hospital. A PC model was implemented
and defined a list of pharmacy services, high-risk patients and medications.
Data were collected during pharmacist's medication reviews according to
the PC model and physician consultations. DRPs, causes and interventions
frequency during PC model and physician consultations were compared.

Results: Pharmacists identified 197 DRPs during the PC model with
primarily adverse drug events (possibly) occurring, followed by untreated
indication and unnecessary drug treatment. In line with that, more than half
of pharmacists” interventions were initiation or discontinuation of the drugs,
followed by dosage changes. During 107 physician consultations, the most
reported DRP was treatement efficacy, which demanded drug or dosage
changes. Antibiotics were the top medicines related to DRPs during the PC
model and physician consultations. The level of acceptance of pharmacists’

interventions was higher for physician consultations (98.1%) compared to the
PC model (68.5%).
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1. INTRODUCTION

We are facing the rapid growth of the aging
population worldwide, which imposes substantial
burdens on the health systems. Geriatric patients
often have multiple comorbidities, complex
medication regimens, and increased drug use."™ For
this reason, older people are particularly susceptible
to drug-related problems (DRPs), potentially
inappropriate use of medications (PIMs), and
hospitalizations."** Therefore, managing geriatric
patients is extremely challenging and complicated
by changing pharmacokinetics/pharmacodynamics
and the decline in organs’ functions. Considering this
complexity, a multidisciplinary approach that includes
clinical pharmacists is needed.

Pharmaceutical care (PC) is defined as services
related to drug therapy to ensure drug safety and
efficacy and improve health outcomes.” Optimizing
medical treatment by the clinical pharmacist can
improve clinical outcomes, reduce mortality, prevent
hospitalization, and improve the quality of life of
older patients.*” Over the past few years, changes in
pharmacy undergraduate and postgraduate education
and new legislations in the health care system were
introduced in Serbia to increase the recognition
of the pharmaceutical care practice. Despite that,
pharmaceutical care is a novel concept in Serbian
hospitals. The professional role of clinical pharmacists
is evolving and their impact on patients healthcare
is limited. The gap that exists between physicians
and pharmacists in their understanding of each
other’s responsibilities, prevents the development of
a multi-disciplinary approach to the management of
patients.'” In addition, pharmacists can not provide
comprehensive and regular on-ward pharmaceutical
care services due to limited human resources.

Therefore, there is a need to establish basic procedures
for pharmacy services to promote the development
and improve the quality of pharmaceutical care. Also,
it is important to identify common DRPs, their causes
and interventions during the PC model offered by
clinical pharmacists and consultations requested
by physicians to achieve a better understanding of
physicians’ needs and pharmacists' capabilities and to
provide better cooperation.

We developed a PC model that was created for
the geriatric department setting and conducted a
prospective study with the following aims:

- to define and classify the DRPs, causes and
pharmacist interventions in the geriatric ward of a
teaching hospital under limited human resources,

- to determine differences between DRPs, causes
and interventions identified during the PC model and
physician consultations,
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- to evaluate the acceptance rate of a clinical
pharmacist’s recommendations by the doctors.

2. METHODS
2.1. Setting and Study Design

The present study is a single-center prospective study
conducted at the Clinical Department of Geriatrics of
Zvezdara University Medical Center, Belgrade, Serbia,
a 1000-bed university teaching hospital. The Clinical
Department of Geriatrics has 100 open beds and
admits patients for examination, diagnosis, treatment,
and rehabilitation, caring for 187 patients per month.
The study lasted for 10 months and included patients
aged 65 or over admitted to the outpatient geriatric
clinic or emergency department with typical acute
geriatric problems and successively hospitalized. All
procedures performed were in accordance with the
ethical standards of the institutional and/or national
research committee and with the Helsinki Declaration.
The study was approved by the Ethics Committee of
Zvezdara University Medical Center, Belgrade, Serbia.
Written, informed consent was obtained from all
participating patients.

2.2. Pharmaceutical Care Services Provided at the
Clinical Department of Geriatrics

In this study, the clinical pharmacist used a newly
developed Pharmaceutical Care (PC) model to
guide pharmacy practice at the Clinical Department
of Geriatrics. Local and European guidelines were
consulted to define this model.""'* The PC model
defined a list of pharmacy services that are provided
to ensure medication appropriateness, safety and
effectiveness (Table 1). The content of pharmacy
services mainly included medication review,
optimization of therapy, medication safety, and drug
information support. Then, the clinical pharmacist
finalized patient populations and drug classes that
need priority monitoring based on previously published
studies and books'*"*™ and after reviewing the past
experience and after discussion with the physicians.

Table 1. Pharmaceutical care model for the geriatric department

Pharmaceutical care services | Action

Drug selection, dosage forms, dosing, and

Medication review )
frequency adjustments.

Identify the drug that is most likely o cause
the adverse reaction. Report adverse drug
reactions.

Suggest infervention and drug replacement.

Identify drugs with potential interaction,
and suggest avoiding use, replacement,
dose adjustment, or monitoring.

Check indications, confraindications,
unnecessary medications, untreated
indications, drug dosing, drug forms, efc.

Provide proper information for medical

staff regarding medicines, medicines
preparation, and administrafion.

Identification of adverse drug
reactions on admission or
during hospitalization

Detection of drug-drug, drug-
food, and drug-disease
interaction

Optimization of chronic
disease management

Provision of information about
medicines to all healthcare
professionals
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High-risk patients included patients with atrial
fibrillation, patients with renal and liver insufficiency,
and patients with more than 8 medications in
their therapy. In the elderly, the concern with
polypharmacy is that it increases the risk of adverse
drug reactions (ADRs) due to drug-drug interactions
and duplicity of therapy. The reduction of glomerular
filtration rate, and the decrease in liver function,
affect pharmacokinetic processes, thus exposing
older people to an increased risk of ADRs.'""*""
Furthermore, our previous pilot study showed that
patients with atrial fibrillation, renal failure, and more
than 8 medications in therapy, had more drug-related
problems in comparison to the patients without
these conditions. Medications that needed priority
monitoring were antibiotics and anticoagulants in
therapeutic doses (non-vitamin K antagonist oral
anticoagulants-NOACs, vitamin K antagonists-VKA
and low molecular weight heparins-LMWH).

Clinical pharmacist spent 4-5 hours a day, 3 days per
week at the Clinical Department of Geriatrics. For the
rest of the time, the clinical pharmacist was based in
the pharmacy department, and communications were
made through phone calls. Clinical pharmacist used
the PC model to identify patients and medications
that needed priority monitoring and to ensure
medication safety and effectiveness by proposing
interventions. Also, the clinical pharmacist was
available throughout the working day for consultations
requested by doctors. Consultations took place in
direct communication or over the phone. During both
PC care model and physician consultations, the clinical
pharmacist analyzed the therapy and clinical data of
hospitalized patients to detect possible DRPs, made
direct communications with doctors, and talked to the
patients if necessary. Following a thorough medication
review and DRP identification, the clinical pharmacist
formulated evidence-based recommendations to
address any DRP. The pharmacist used the latest
clinical practice guidelines, standardized databases
such as the British National Formulary (BNF),
LexiComp Online, summaries of drug characteristics,
as well as STOPP/START criteria for potentially
inappropriate prescribing in older people. Drug-
drug interactions (DDI) were analyzed using an
online Lexilnteract® database (Lexicomp Online®,
Lexi-Comp, Inc., Hudson, Ohio). The significant and
serious drug interactions were considered as DRPs.
The clinical pharmacist formulated interventions/
recommendations regarding medication management
for each patient in written form and gave them to
the treating physician. These recommendations
were then communicated orally to the individual
physicians involved in the patient’s care to assess
their responsiveness to the given recommendations.
Interventions/recommendations were registered as
printed documents that were given to the physicians
as a part of patients' medical documentation. Clinical
pharmacist use the manual recording of interventions/
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recommendations in a paper-based form both during
the PC model and doctor consultations. The next
step will be to record the data of all pharmacist
interventions/recommendations in the electronic
health record system.

2.3. Data Collection and Classification

Data was collected by the clinical pharmacist during
the PC model and following physician consultations.
A comprehensive review of the patient’s medical
history and records was conducted. The information
collected included patient sex and age, pathological
characteristics, medication list, description of the
DRP, pharmacists’ recommendations, consultation
questions and answers. Data on patients during
hospitalization were collected from medical
documentation. The medical file, the laboratory
values, X-rays, ultrasound, and other examinations
were available in the electronic patient file (Heliant
Healthcare information system, v7.7, r62287), but
the pharmacotherapy chart was a paper document.
The patient's clinical history, medical conditions, and
prescribed medications from the past were recorded
through conversation with the patient and previous
personal documentation. DRPs were classified
according to the definition and classification of
therapeutic problems developed by the European
Pharmaceutical Care Network Europe (PCNE), PCNE
Classification of Therapeutic Problems, and version
9." PCNE Classification system is considered a
validated system for DRP classification in hospital
settings.'” However, the classification system did
not include certain DRPs and their related causes
detected during pharmacist consultations. Therefore,
P3.3 was added for consultations initiated before
starting the therapy and C9.2.1 to C9.2.4 were added
for the specific reason for the consultation (suspected
adverse drug reaction, isolation of multi-drug resistant
organisms - MDRO, starting restricted antibiotic
therapy and checking guidelines recommendation,
respectively. Additionally, DRPs identified during
pharmacy interventions and consultations were
compared to discover similarities and differences in
medication use from the perspective of physicians
and pharmacists.

2.4. Statistical Analysis

Descriptive analysis was used to characterize the
DRPs and relevant causes and interventions. The
Kolmogorov-Smirnov test was used to verify the
normality of the data. Categorical variables were
described in terms of frequency and continuous data
were described by median and interquartile range.
Between-group comparisons of categorical variables
were performed using the X’ test or Fisher exact test (in
case of n < 5). Ordinal data were analyzed with a non-
parametric Mann-Whitney test. All the calculations
and statistical analyses were conducted using the
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SPSS 20.0 statistical software package. p-value of <
0.05 was considered significant.

3. RESULTS
3.1. The Pharmaceutical Care model

During the 10-month study, the clinical pharmacist
provided the PC model for 200 patients. The average
age of the patient population was 79 (median = 79
years, range 73-84 years) and 44% of them were
male. These patients were closely monitored since
they had baseline diseases of atrial fibrillation (40.0%),
renal dysfunction (47.7%), liver dysfunction (4.5%) or
they used more than 8 medications in their therapy
(73.5%) including antibiotics and anticoagulants in
therapeutic doses (46.0%). During this period, 197
DRPs were identified and 197 interventions were
proposed for 125 patients by clinical pharmacist.

Doctors requested consultations for 88 geriatric patients.
The average age was 78.1 years (median = 79 years, range
73-83 years) and 37.5% of patients were males.

DRPs, Causes and Pharmacy Interventions

Population demographics and characteristics are
shown in Table 2. The acceptance rate of pharmacist
interventions following the PC model was 68.5%.
On average, interventions were made to 6.7 cases
per 100 patients cases admitted to the geriatric
department. Pharmacist interventions were proposed
for 62.5% of patients who were on priority monitoring.

Table 2. Demographic, clinical, and drug-related characteristics of
patients

Characteristic F”;)=m1o ;igl Corllvsiltsustion p value
Gender
Female 70 (56.0%) 56 (63.6%) 0.319
Male 55 (44.0%) 32 (36.4%)
Age (years) 79 [74-83] 79 [73-83] 0.550
g'ae'f;ﬁ"“ diagnoses/ 7 [5-8] 6[5-8]  0.342
gg&t::r of medications/ 9[8-11] 8.5 [7-9] 0001
Atrial fibrillation 50 (40.0%) 33 (37.5%) 0.710
Chronic renal failure 59 (47.2%) 47 (563.4%) 0.446
Liver failure 5 (4.0%) 3 (3.4%) 0.887
Thrombosis/pulmonary
tromboembolism/ 14 (11.2%) 12 (13.6%) 0.561
aritifical valvules
NOAC/VKA/LMWH 67 (52.8%) 29 (32.9%) 0.005
Length of stay 13[9.56-20] 16.5[10.56-21] 0.044

Data are presented as number of patients (%) or median [IQR]
Mann-Whitney fest was used for continuous variables with non-normal
distribution, whereas the x? fest or the Fisher exact fest (in case of n < 5)

were used for categorical variables.
Abbreviations: NOAC- Non-Vitamin K antagonist oral anficoagulant; VKA-
Vitamin K antagonisf; LMWH - Low-molecular-weight heparin.
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Analysis of DRPs and causes related to medications
are shown in Table 3. Among the DRPs identified,
the primary problems were treatment safety and
effectiveness, including “P2.1 Adverse drug event
(possibly) occurring,” followed by “P1.3 Untreated
symptoms or indication” and “P3.2 Unnecessary
drug treatment.” The medicines leading to the
most DRPs were antibiotics (23.8%), statins (10.1%),
anticoagulants (9.1%), and proton pump inhibitors
(PPI, 9.1%).

“C1 Drug selection” caused the highest proportion
of DRPs (70.8%), followed by “C3 Dose selection”
(25.3%). The major sub-categories of DRP causes
were “C1.6 No or incomplete drug treatment despite
existing indication, “C1.3 No indication for drug”,
“C3.2 Drug dose too high” and “C1.4 Inappropriate
combination of drugs”.

All interventions were made at the drug level, mainly
including “13.5 Drug paused or stopped” (n = 60),
“13.6 Drug started” (n = 59), and "13.2 Dosage
changed” (n = 41). Also, all interventions were
proposed and discussed with the prescriber (Table 4).

The intervention to pause or stop the drug was
suggested when there was no clear indication for
the drug (allopurinol, pantoprazole, antibiotics),
clinically relevant interactions (antiplatelets
with anticoagulants), duplication of therapy
(metronidazole and vancomycin, hydrochlorothiazide
and indapamide, amlodipine and lercandipin) or
significantly increased the risk for adverse effect
(benzodiazepines, antidepressants and hyponatriemia,
trimetazidin in CRF).

Pharmacists proposed to start the drug when there
was no or incomplete drug treatment despite
existing indications and no clear contraindication.
The medicines that were omitted from the therapy
were statins in diabetes mellitus or ischemic heart
disease, antiplatelets for secondary prevention of
atherosclerotic cardiovascular disease, and ACE
inhibitors in heart failure. Also, in some cases, there
was no therapy for dementia, osteoporosis, and
anemia.

When the dosage was not in line with guidelines
(anticoagulants for thrombosis, antibiotics), the
pharmacist proposed an increase in drug dose.
Decreasing the drug dose was suggested due to a
decrease in kidney function (antibiotics, trimetazidin,
digoxin) or interactions (VKA, digoxin).

3.2. Physician Consultations

A total number of 107 recommendations related to
drug therapy changes were proposed by pharmacists
with an acceptance rate of 97.2%. During physician
consultations, the pharmacist identified 72 DRPs. The
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rest of the 35 consultations were initiated by doctors
before starting the therapy for the patient. In these
cases the DRPs were unclear and they were coded
with P3.3. On average, pharmacists proposed 10.7
interventions related to drug therapy changes per
month.

DRPs, Causes, and Interventions During Physician
Consultation

Data analysis of DRPs, causes and interventions are
shown in Table 3 and Table 4. Among DRPs identified
during pharmacy consultations, the proportion of “P1
Treatment effectiveness” (48.6%) was higher than
others, "P2. Treatment safety” and “P3. Other”.

Almost all consultations were related to the
antimicrobial therapy (94.4%, n 101). The
consultations were initiated when doctors wanted to
check appropriate therapy according to the guidelines
(22.4%), when multi-drug resistant organisms were
isolated (12.2%), or when they wanted to start the
therapy with restricted antibiotics (11.2%). “C1.1.
Inappropriate drug according to guidelines/formulary”
was identified in 14.9% of consultations. No obvious
cause for no effect or optimal effect of drug treatment
was observed in 12.2% of consultations, despite the
treatment being appropriate according to guidelines
and diagnosis.

Pharmacists proposed 107 interventions to solve
the DRPs detected during consultations. The most
frequently recommended intervention was “I13.1.
Changing a drug” (n = 41, 38.3%), followed by
“13.6.Starting the drug” (n = 39, 36.4%), changing
the dosage (13.1%) and pausing or stopping a
drug (7.5%). In addition, during every consultation
pharmacist provided information about antibiotic
dosing, preparation, and possible adverse effects of
antibiotics in the geriatric population.

Changing the drug and changing the dosage were
the recommendations for treatement effectiveness
problems. The dosage change was suggested when
a given dose could potentially lead to adverse
drug effects because of patients' renal impairment
or because it was not by guidelines. The drug was
stopped when there was no clear indication or when
the therapy was not by the guidelines (asymptomatic
bacteriuria, Clostridioides difficile-associated
diarrhea).

3.3. Comparison of DRPs Identified During
the Pharmaceutical Care Model and Physician
Consultations

There was no difference in demographic or clinical
characteristics between the two groups of patients
(Table 2). However, we identified differences in drug-
related patient characteristics. Patients for whom the
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PC model was provided had a significantly higher
number of medications per patient and more often
used NOAC/VKA/LMWH in comparison to the group
with physician consultations. Patients who needed
physician consultations had significantly longer
hospital stay.

Physicians tended to ask pharmacists for help
when they had questions regarding treatement
effectiveness. On the contrary, pharmacists tended
to solve more DRPs related to adverse drug events,
untreated indications and unnecessary treatment. In
line with this, we observed a significant difference
in the causes of identified DRPs (Table 3). The main
cause of DRPs identified by the pharmacist was drug
selection. The pharmacist was most often consulted
about optimal antimicrobial therapy according
to the guidelines, when MDRO were isolated or
when doctors wanted to start restricted antibiotics.
Pharmacist mainly proposed starting or changing
the medicines during consultations, and stopping
or starting the drug or changing the dosage during
interventions. The acceptance rate was different
between these two groups as well, with higher
acceptance of pharmacist interventions during
physician consultations (97.2%) in comparison to the
PC model (66.5%) as shown in Table 4.

4. DISCUSSION
The primary results of our study are:

(1) Using the PC model, the pharmacist identified 200
patients who needed priority monitoring during 10
months. The incidence rate of interventions was 6.7
cases per 100 patient admissions, which is lower in
comparison to previous studies.

(2) The prevalence of patients with at least 1 DRP
was 62.5%. Adverse drug effect (possibly) occurring
(32.5%) was the most frequently detected DRP and
DRPs were mainly caused by drug selection and dose
selection.

(3) Significant differences were identified between
DRPs, causes and interventions identified during the
PC model and following physician consultations.

(4) More than 65% of the interventions recommended
by the pharmacist were accepted. During
consultations, the acceptance rate was significantly
higher (97.2%).

The PC model, implemented in the geriatric
department, was set up based on pharmacy services
and requirements in Resolution CM/Res(2020)3 on
the implementation of pharmaceutical care for the
benefit of patients and health services and local guide
“Good Pharmacy Practice”. In addition, it included
previous experience and specific characteristics
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Table 3. Identified drug-related problems and causes during the PC model and following physician consultations

‘ PC model ‘ Consultations ‘ p value
PROBLEM 197 107 0.000
P1. Treatment effectiveness 90 (45.7%) 52 (48.6%)
P1.1. No effect of drug treatment 5 (2.6%) 24 (22.4%)
P1.2. Effect of drug freatment not optimal 30 (15.2%) 28 (26.2%) 0.000
P1.3. Untreated symptoms or indication 55 (27.9%)
P2. Treatment safety 64 (32.5%) 10 (9.3%)
P2.1. Adverse drug event (possibly) occurring 64 (32.5%) 10 (9.3%)
P3. Other 43 (21.8%) 45 (42.1%)
P3.1. Problem with the cost-effectiveness of the freatment 3 (1.5%) 2 (1.9%) 0.000
P3.2. Unnecessary drug-freatment 40 (20.3%) 8 (7.5%)
P3.3. Consultation before starting the therapy 35 (32.7%)
CAUSE 209 107 0.000
C1. Drug Selection 148 (70.8%) 22 (20.6%)
C1.1. Inappropriate drug according to guidelines/formulary 16 (7.6%) 16 (14.9%)
C1.2. Inoppr.opr.iu‘fe drug (within guidelines but otherwise 12 (5.7%)
confraindicated)
C1.3. No indication for drug 33 (15.8%) 5 (4.7%)
Cl.4. Inoppropria‘re combination ofdrugs, or drugs and herbal 21 (10.0%) 0.000
medications, or drugs and dietary supplements
C1.5 Inappropriate duplication of therapeutic group or active ingredient 3 (1.4%)
C1.6 No or incomplete drug freatment in spite of existing indication 57 (27.4%) 1 (0.9%)
C1.7 Too many drugs prescribed for indication 6 (2.9%)
C2. Drug form 2 (1.0%) 2 (1.9%)
C2.1. Inappropriate drug form 2 (1.0%) 2 (1.9%)
C3. Dose selection 53 (25.3%) 13 (12.1%)
C3.1 Drug dose too low 13 (6.2%) 5 (4.7%)
(3.2 Drug dose too high 24 (11.5%) 8 (7.4%) 0.073
C3.5 Dose timing insfructions wrong, unclear, or missing 16 (7.6%)
C4. Treatment duration 4 (1.9%) 7 (6.5%)
C4.1 Duration of freatment too short 4 (1.9%) 7 (6.5%)
C9. Other 2 (1.0%) 63 (58.9%)
C9.2.1. Other cause; adverse drug reaction 1 (0.9%)
C9.2.2. Other cause; MDRO infection 13 (12.2%)
(9.2.3. Other cause; restricted anfibiotic therapy 12 (11.2%) 0.143
(9.2.4. Other cause; guidelines 24 (22.4%)
9.3 No obvious cause 2 (1.0%) 13 (12.2%)

Data are presented as number of patients (%).

X’ test or the Fisher exact test (in case of n < 5) were used for categorical variables.
Abbreviations: MDRO- Mulfidrug-resistant organisms

Table 4. Proposed interventions and acceptance during the PC model and following physician consultations

| PCmodel | Consultafions |  p value

INTERVENTIONS 197 107 0.034
13. At drug level 196 (99.5%) 103 (96.3%)

13.1 Drug changed fo ... 17 (8.6%) 41 (38.3%)

13.2 Dosage changed fo ... 41 (20.8%) 14 (13.1%)

13.3 Formulation changed fo ... 1 (0.5%) 1 (0.9%)

13.4 Instructions for use changed fo ... 18 (9.1%) 0.000

13.5 Drug paused or sfopped 60 (30.4%) 8 (7.5%)

13.6 Drug starfed 59 (30.0%) 39 (36.4%)
14. Other intervention or activity 1 (0.5%) 4 (3.7%)

14.1 Other infervention (specify) 1 (0.5%) 3 (2.8%)

14.2 Side effect reported to authorities 1 (0.9%)
ACCEPTANCE 197 107 0.000
A1. Intervention accepted 135 (68.5%) 104 (97.2%)

A1.1. Infervention accepted and fully implemented 130 (66.0%) 104 (97.2%) 0.047

A1.3. Infervention accepted buf not implemented 5 (2.5%)
A2. Intervention not accepted 62 (31.5%) 3 (2.8%)

A2.2. Intervention not accepted: no agreement 62 (31.5%) 3 (2.8%)

Data are presented as number of patients (%).
X’ test or the Fisher exact test (in case of n < 5) were used for categorical variables.
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of the patient population and local practice of the
geriatric department. The geriatric department
of Zvezdara University Medical Center cares for
about 2225 cases per year with most of them being
multimorbid patients with complex therapy, which
makes this department the biggest and unique in
geriatric medicine in Serbia. Therefore, this PC model
was designed to cover those populations and their
medication therapies.

Priority monitoring was only performed for 10.8% of
admitted patients and the intervention rate was 6.7
cases per 100 patients. The clinical pharmacist was
present in the geriatric ward only 30%-40% of full-
time position in the hospital. This is one of the reasons
for the low average number of screened patients. The
small number of participants on priority monitoring
and low intervention rate can be attributed to the
characteristics distinguishing the geriatric population
from the general inpatient ward. Additionally, the
pharmacist targeted patients with complex medical
conditions, multiple comorbidities, polypharmacy,
and medications with high-risk factors for DRPs,
since these patients would benefit the most from the
intervention.

The prevalence of patients with at least 1 DRP found
in the present study was comparable with the results
of the previous studies.”™"” Adverse drug effect
(possibly) occurring (32.5%) was the most frequently
detected DRP and DRPs were mainly caused by the
drug selection and dose selection, being in line with a
pharmacist evaluation in previous studies.'®'"* These
results suggest that both physicians and pharmacists
should continue strengthening close cooperation in
drug safety.

A significant number of DRPs occurred when patients
did not receive the medications recommended in
relevant disease treatment guidelines or received
unnecessary drug treatement. Therefore, more
than half of pharmacists’ interventions following
the PC model were initiation or discontinuation of
the corresponding drugs. These results indicate
the importance of a medication reconciliation with
all medical diagnoses. Indeed, the implemented
PC model includes optimizing chronic disease
management to improve the safety and effectiveness
of therapy.

Similar to the previous reports,'®* we found that
antibiotics were the top medicine-related DRPs during
both the PC model and physician consultations.
Among the DRPs related to antibiotics during the PC
model, the most frequent causes were dose selection,
inappropriate drug according to guidelines, and no
indication for the drug, indicating the potential areas
that pharmacists could contribute. Clinical pharmacists
are important members of the antimicrobial
stewardship team with the role of ensuring optimal
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antimicrobial therapy, such as suggesting therapy
according to the guidelines, antibiotic de-escalation,
recommending switching from intravenous to oral
formulations, optimizing antimicrobial dose, and
monitoring the outcomes of antimicrobial therapy.”’

The present study identified a significant difference in
identified DRPs, causes and proposed interventions
between the PC model and physician consultations.
Through comparison, we found that physicians
tended to seek recommendations actively from
the clinical pharmacist when there was a problem
with treatment effectiveness. On the other hand,
pharmacist primarily recognized adverse drug
events possibly occurring, followed by untreated
indications and unnecessary drug treatment. The
pharmacist was regularly consulted about optimal
antimicrobial therapy according to the guidelines,
when MDRO were isolated or when doctors wanted
to start restricted antibiotics. However, consultations
related to therapy other than antimicrobials are rare.
Despite that, drug selection problems (incomplete
drug treatement, no indications or inappropriate
drug by guidelines) were the most common problems
detected by the pharmacist during medication review.
Also, the acceptance rate of pharmacist interventions
differed between the PC model and physician
consultations. Doctors more often tended to accept
pharmacist suggestions on therapy modification
when they sought consultation than pharmacists'
interventions during medication review.

Several possible reasons could explain these
differences. Physicians rely more on their accumulated
clinical experience instead of updated guidelines
that clinical pharmacists attach importance to when
evaluating treatment effectiveness and safety.
Additionally, while the doctors primarily focus
on the cause of current hospital admission, the
pharmacist advocates for comprehensive medication
management, which offers a different perspective on
the patient’s treatment.”? Physicians seek pharmacy
consultations related to therapy of more complicated
patients (longer hospital stay), when the given therapy
does not give expected results or when they are
facing problems outside the everyday practice. This
challenging population is characterized by complex
medical conditions with multiple comorbidities
and the need for polypharmacy management in
addition to risk factors that add to the complexity
of care. The difference in clinical focus and goals
between doctors and pharmacists could potentially
lead to unaccepted recommendations. Therefore,
pharmacists’ interventions may not appear important
at first and might be perceived as unproductive
before the establishment of trust and confidence
in pharmacists.”> On the other hand, a significant
number of consultations were given before
starting the therapy, suggesting that some doctors
accepted pharmacists as valuable members of the
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multidisciplinary team (MDT) and that challenges and
barriers could potentially be minimized or prevented
with adequate preparation and time.”*

The acceptance level of pharmacists’ intervention
in the present study was lower in comparison to
certain previous studies,'******* but comparable with
others.”’? Clinical pharmacy is poorly developed
in our country, and few pharmacists are involved
in therapy management in Serbian hospitals. The
concept of clinical pharmacy is still new and it
takes time to build trust between pharmacists and
physicians and show the importance of clinical
pharmacist in team-based geriatric care. Pharmacists'
primary role is often seen as procurement and
dispensing of medicines, rather than being equal
members of a multidisciplinary team. As in many
other countries, clinical pharmacists in Serbia
frequently encounter barriers such as undefined
roles, inadequate pharmacist support, and unclear
expectations regarding their responsibilities among
team members and patients.”’”' Some doctors think
that pharmacists should not participate in optimizing
pharmacotherapy. Also, physicians feel that the
pharmacist’s recommendations were not clinically
relevant or appropriate to implement at the time,
while the patients were being treated for an acute
illness. The pharmacist spent limited time at the
geriatric department, and direct communication with
doctors was restricted. If pharmacists worked closely
with the doctors and other healthcare professionals as
part of a multidisciplinary team or participated in ward
rounds, it could contribute to the higher acceptance
rate of the interventions/recommendations.
Considering the number and subject of pharmacy
consultations at the geriatric department, doctors
are starting to recognize pharmacists as a member of
MDT when it comes to antibiotic therapy. However,
doctors seek pharmacist consultations for more
complicated patients and when the therapy does not
have the expected efficacy. On the other hand, a full
understanding of the pharmaceutical care process
and pharmacist skills is still needed. Physicians should
learn more about pharmacist capabilities in drug
and dose selection, inappropriate combinations of
drugs, and drug regimen design. Pharmacists should
clearly define their roles and responsibilities, develop
interprofessional relationships and continue improving
knowledge of therapeutics and medication safety, as
well as professional skills to support physicians and
patients better.

5. CONCLUSION

For the first time PC model was established and
implemented in a hospital in Serbia. Our results
suggested that the PC model could be beneficial for
guiding pharmacy practice and improving efficacy
under limited human resources. Comparison between
DRPs identified during the PC model and physician
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consultations showed the gap between pharmacy
services provided and the needs and perspectives
of physicians. The presented results might help
physicians to understand better the principles of
pharmacy care services and guide pharmacists during
their daily practice, to achieve deeper cooperation in
MDT, and to improve the quality of geriatric patient
care.
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