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Abstract (198/200 words): Background: Medication errors often stem from incomplete or incorrect transfer of
drug information during reviews. To enhance medication review processes, a collaborative healthcare team,
including a pharmacist in the surgical ward, is essential. This study aimed to identify the frequency and the
kind of intentional and unintentional discrepancies related to the prescriptions within two surgical wards.
Methods: A prospective observational study was conducted among adult patients admitted to two surgical
settings. The patients were selected between May 30th and November 30th, 2021. The study followed a three-
phase structure: patient selection, medication review to identify discrepancies and DRPs, and the detection of
any such issues in the discharge letter. Results: The most frequent types of discrepancies collected were
substitutions (60.9%) for the Endocrinological Surgery and omissions for General Surgery (53.4%). In
Endocrinological Surgery, 45.9% of cases exhibited class C drug interactions. In General Surgery, class D drug
interactions were predominantly observed (54.1%), with 93.3% attributed to drugs carrying an elevated risk of
prolonging the QT interval. Conclusions: Frequently, the medication review process is superficially carried
out, introducing errors that may adversely affect patient health. This study explores the potential positive
impact of involving the clinical pharmacist in identifying and managing discrepancies and DRPs.

Keywords: clinical pharmacist; pharmacist intervention; surgery; medication review; potentially
inappropriate medication; drug related problems; drug interactions

1. Introduction

Ensuring safe care involves proactively preventing errors and adverse events, with a primary
driver of medication errors often being the incomplete or incorrect transfer of medication information
[1]. Recent studies in clinical practice underscore the significance of accurately collecting the Best
Possible Medication History (BPMH) and identifying high-risk patients through an effective
medication review program, resulting in a noteworthy reduction in medication errors [1].

Throughout hospitalisation, these errors can occur in various processes [2]. These discrepancies
can be categorised into documented intentional discrepancies, undocumented intentional
discrepancies, and unintentional discrepancies [1,4].

In this context of medication errors, drug-related problems (DRPs) are notably prevalent among
elderly patients, encompassing issues like drug ineffectiveness, adverse effects, inappropriate
treatment, insufficient monitoring, nonadherence, and drug interactions [4,5].

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Polytherapy significantly adds to the intricacies of the pharmacological regimen, often leading
to discrepancies [6-8]. Evidence showed that patients with MRCI scores of 25 or with a number of 8
drugs were more likely to develop adverse events [8]. The medication review process, comprising
BPMH collection, verification of information accuracy, Medication Reconciliation (MR) with a review
of prescribed therapy, and communication of accurate information, allows prescribers to make
informed decisions on continuing, changing, or discontinuing drug treatments [9-12].

However, the effectiveness of this process is frequently compromised by clinicians’ relatively
limited expertise in pharmacokinetics and pharmacodynamics [6,12]. In pre-hospitalization settings,
involving pharmacists has demonstrated improved medication reviews and error reduction [13-17].
Evidence suggests that multidisciplinary approaches, including clinical pharmacists, effectively
reduce the frequency and severity of postoperative complications [18,19]. Prevention of surgical
complications is pivotal for patient safety and can be addressed at various levels during
hospitalisation.

In this context, the medication reconciliation process should be approached with a
multidisciplinary perspective [20,21]. The objective of our study was to identify, classify, and evaluate
different types of discrepancies and DRPs, exploring the potential contribution of clinical pharmacists
in this regard.

2. Materials and Methods

Ethics Approval

This study involves human participants and was approved by the Local Ethics Committee of the
Padova Province (local code AOP2394). All participants gave informed consent to participate in the
study before taking part in it.

The research was conducted in accordance with the Good Clinical Practices (GCP) using the
guidance documents and practices offered by the International Conference on Harmonization and
the European directives 2001/20/CE and ISO 14155, and in agreement with the local regulations.

Inclusion/Exclusion Criteria and Study Design

This prospective observational study was conducted in two surgery wards in a University
Hospital in Padua, Italy. The patients were recruited between May 30th and November 30th, 2021.
Patients aged > 18, who gave consent and undergoing scheduled General Surgery and
Endocrinological Surgery were enrolled in the study. In particular, the general surgery department
comprises 22 beds; in 2021, the department performed a total of 1390 surgeries, with 914 occurring
during the specific study period. In the Endocrine Surgery department (with 8 beds), there were 480
admissions in 2021, of which 315 took place during the study period.

Exclusions encompassed patients discharged or transferred to another ward/hospital post-
admission, those undergoing emergency surgery, and pregnant individuals.

To scrutinise the characteristics of the enrolled patients, demographic and clinical data were
systematically recorded. Following the acquisition of informed consent, the pharmacist gathered
details regarding the home drug therapy through interviews with the patient or caregiver, creating
the dataset labelled as “A.”

Within 24 to 72 hours of patient hospitalization, the pharmacist examined the hospital charts of
patients. The medication review process effectively identified inconsistencies discrepancies and
DRPs. The discrepancies were categorized into omissions, suspensions, drug duplications,
overdoses, underdoses, and discrepancies related to the frequency of administration. Concerning the
identified DRPs, they were categorised into three major groups: prescriptions not aligned with
current guidelines, not-declared off-label drug prescriptions, and drug interactions. This involved
comparing the home therapy with the drug therapy prescribed by the surgeon during the
hospitalisation (dataset “B”) and at discharge (dataset “C”). To evaluate the incidence of drug
interactions (a type of DRP) in inpatients taking multiple medications, the INTERCheck® software
was employed [22]. In this software the interactions are distinguished by their clinical relevance as
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“class A” (minor, no clinical relevance), “class B” (moderate, interaction associated with an uncertain
or variable event), “class C” (major, interaction associated with a serious event, but which can be
managed) and “class D” (contraindicated or very serious, interaction associated with a serious event
for which it is appropriate to avoid co-administration or to establish careful monitoring) [22,23].

In our study, this application was selected as a supportive tool for prescribing, given its
suitability for assessing the complex therapies administered to patients with polypharmacy.

Medications were classified according to the Anatomical Therapeutic Chemical system (ATC-
System). All information related to patient characteristics, therapies and the types of discrepancies
and DRPs detected has been recorded in the database. Refer to Figure 1 for a visual representation of
the medication review process and the analysed endpoints.

Analysis of
discrepancies and DRPS
by the pharmacist
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Medication discrepancies evaluation
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Figure 1. Representation of the medication review process and endpoints analysed.

Data Collection

The collected data has been entered into Microsoft Excel™. Upon enrolment, each patient was
assigned a unique and anonymized identification code, which is recorded in the database.
Additionally, a dedicated form has been created for obtaining informed consent, to be presented to
the patient before their participation in the study.

Statistical Analysis

The mean and standard deviation were utilised for the descriptive analysis of normally
distributed data, while the median and range (Min-Max) or the interquartile range (IQR) were
employed for non-normally distributed data. Additionally, for categorical variables, the number and
percentage within each variable were reported.

The sample size was calculated through G*Power, version 3.1.9.7 (2020). Specifically,
anticipating a potential presence of discrepancies and DRP in 70% of the selected patients, a sample
size of 130 patients was deemed sufficient. This sample size would provide a 95% confidence level,
with an accuracy of the discrepancy/DRP frequency at 8%, surpassing 50% where the need for
intervention was evident.

Statistically significant differences between the two settings were analysed using either the
Mann-Whitney Rank Sum Test or the Chi-square Test, depending on the variables studied. The
threshold for statistical significance was set at p <0.05.
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3. Results

3.1. Baseline Characteristics of the Enrolled Patients

During the study period, 197 patients were included. 73 patients (37%) were recruited for
General Surgery and 124 patients (63%) for Endocrinological Surgery.

As shown in Table 1, the patients’ median age was 63 years (54-71), and 68% of them were
female. These data reveal significant statistical differences between the populations in the two
departments, particularly in terms of median age and gender with a higher prevalence of younger
women observed in the endocrinology setting.

Regarding comorbidities, patients presented with a mean of 2.40 (SD 1.57) comorbidities. The
most frequent ones were associated with the cardiovascular system (64.5%), followed by metabolic
disorders (33.0%) and osteoporosis/osteoarthritis (24.9%). The only statistically significant difference
between the two settings with regard to comorbidities relates precisely to diseases of the
cardiovascular system, which are much more common in the General Surgery group (80.8% vs 54.8%,
p<0.05).

No statistically significant difference was observed in terms of drug use. In Endocrinological
Surgery, patients were taking an average of 3.58 (SD 2.64) drugs before hospitalisation. Similarly,
patients in General Surgery had a comparable drugs’ amount of 3.88 (SD 2.10).

Specifically, 36.9% of patients in general surgery presented with a medication count greater than
or equal to 5, while in the endocrinological surgery department, 29.8% had an equal or higher number
of 5 medications. The average age of polypharmacy patients in general surgery was approximately
71 years, while in endocrinological surgery, it was 68 years.

Table 1. Characteristics of patient study sample (n=197). Values are given as n (%), mean (SD) and
interquartile range (IQR). Mann-Whitney Rank Sum Test for continuous variable; Chi-square Test for
categorical variables.

Total General Surgery Endosczlrr;i(}),glcal p value
- - 0,
N =197 N=73 (37%) N=124 (63%)
Age
Median (IQR) 63 (54-71) 69 (60-79) 60 (51-68) p<0.05
Gender
Female 134 (68.0%) 41 (56.2%) 93 (75.0%) p=0.01
Other Characteristics
Smoke 24 (12.2%) 9 (12.3%) 15 (12.1%) p=0.96
Alcohol 21 (10.7%) 7 (9.6%) 14 (11.3%) p=0.71
Intake of interacting food/drink
(e.g., grapefruit juice) 22 (11.2%) 9 (12.3%) 13 (10.5%) p=0.69
Allergies 25 (12.7%) 7 (9.59%) 18 (14.5%) p=0.32
Comorbidity Number
Pa“entslzv;?f)‘??(‘;r:)’ld“y @ 187 (049%)  72(98.6%) 115 (92.7%) p=0.07
Patients with poli comorbidity
(at least 3 comorbidities), n 83 (42.1%) 32 (43.8%) 51 (41.1%) p=0.71
(%)
Mean (SD) 2.40 (1.57) 2.62 (1.52) 2.27 (1.59)
Median (IQR) 2 (1-3) 2 (1-4) 2 (1-3) p=0.08
Type of comorbidity excluding
the cause of surgery
Cardiovascular disease 127 (64.5%) 59 (80.8%) 68 (54.8%) p<0.05
Metabolic Disorders 65 (33.0%) 26 (35.6%) 39 (31.5%) p=0.55
Osteoporosis and osteoarthritis 49 (24.9%) 14 (19.2%) 35 (28.2%) p=0.16
Cancer 46 (23.4%) 20 (27.4%) 26 (20.9%) p=0. 30

Neuropsychiatric diseases 35 (17.8%) 15 (20.6%) 20 (16.1%) p=0. 43
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5
Obesity (BMI >30,1) 30 (15.2%) 10 (13.7%) 20 (16.1%) p=0. 65
Ophthalmic diseases 21 (10.7%) 6 (8.22%) 15 (12.1%) p=0.39
Diseases of t?rzcgtemtourmary 21 (10.7%) 8 (10.9%) 13 (10.5%) p=0. 92
Others 70 (35.5%) 28 (38.4%) 42 (33.9%) p=0.52
Polypharmacy
Median (IQR) 3.00 (2-5) 4.00 (2-5) 3.00 (2-5) p=0.09
. ——
Number of patients with 25, ) 50, 27 (36.9%) 37 (29.8%) p=0.12
drugs
Median (IQR) age of patients ) . - 73 (66-82) 68 (63-74) p=0.06
with >5 drugs

3.2. Assessment of Discrepancies and DRPs

Although no significant disparities were found in all the baseline population characteristics,
noteworthy findings emerged during the examination of discrepancies and DRPs: compared to the
operational flow depicted in Figure 1, the discrepancies and DRPs observed are the sum of those
identified through the A vs B and A vs C comparisons.

During the medication review, the analysis revealed 92 discrepancies and 111 DRPs in
Endocrinological Surgery. These findings were identified in 106 patients, constituting 85.5% of the
admitted patients resulting in a mean of 0.88 discrepancies and 1.05 DRPs per patient. Moreover, 45
discrepancies and 111 DRPs were documented within 61 patients in General Surgery, accounting for
83.6% of admitted patients. In total, the pharmacist-led medication review revealed a total of 222
DRPs and 137 discrepancies across a cohort of 197 patients.

In Endocrinological Surgery, intentional discrepancies, particularly substitutions, were the most
prevalent, comprising 60.9% of cases. Notably, the drug Levothyroxine was frequently substituted
with a non-equivalent alternative. On the other hand, in General Surgery, the most frequent
discrepancies were omissions, occurring in 53.4% of the prescriptions. See Figure 2 for further
information. The latter were further subdivided into class C and class D interactions.


https://doi.org/10.20944/preprints202407.1083.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 15 July 2024 d0i:10.20944/preprints202407.1083.v1

g i Discrepancies in Endocrinological Surgery (N=92) @ E DRPs Endocrinological Surgery (N=111)
Substitution (N=56) 60.9 0.0
tovei (=19 [
Frequency (N=3] 1.1 2.2 Off-Label (N=18] 17,1
Dupfication (N=3] 1.1 22 Presaription not recommended (v=31) [N :-.:
Suspension (N=2) 0.0 2.2
Closs Dinteractions (N=10) [ =
Omission (N=28) a3 261
Chass Cinteractions (v-s1) | - >
0 10 20 30 a0 50 &0 70
Percentage % 00 100 200 300 400 500
Intentional Discrepancies Unintentional Discrepandies Percentage %
c Discrepancies General Surgery [N=45) d DRPs General Surgery (N=111)
Suspension(N=2) o 4.4
Overdosage (N=d) o &8 OftLabel (N=2) [ 13
Underdosage (N=6] 2.2 1a
Prescription not recommended [N=3) B
Duplication (N=4) 67 2.z -
Frequency (N=3] 22 a4
I p———
Substitution (N=2)  sa0
Omission (N=24) 15.6 378 Class C interactions [ N=40) _ 36,0
0 10 0 30 a0 50 &0
Percentage % @ 10 230 N0 400 30 E00
: o . o 5 e . Percentage %
Intentional Discrepancies Unintentional Discrepancies

* Detail of patients with class D Interactions in
General Surgery (N=25)

5 Drug-incersctions dlass D (N=2) &

4 Drug-interactions class 0 (N=3] m———
3 Drug-interactions class D (N=5) == 5,
2 Drug-interactions class O (N=2) = g

1 Drug-ntersctions class D (N=11) &

o 10 20 20 0 50
Percentage %

Figure 2. Frequencies of intentional and unintentional discrepancies and DRPs.

The predominant DRP observed in both settings revolves around drug interactions. Specifically,
in the endocrinology setting, class C interactions constitute 45.9% of DRPs, while in General Surgery,
class D interactions account for 54.1% of DRPs. Although no statistically significant differences were
noted between the two settings regarding class C interactions, a significant disparity emerged in the
study for more severe interactions. These severe interactions were notably more prevalent in General
Surgery (54.1% vs. 9.0%, p<0.05).

The endocrinology scenario is significantly impacted by the high incidence of thyroidectomies,
which necessitate hormone replacement therapy using levothyroxine. This active ingredient, due to
its interactions with various pharmacological classes, can result in a diminished therapeutic effect of
levothyroxine and the development of hypothyroidism goitre. On the other hand, the most frequent
class D interactions in general surgery are associated with the risk of QT interval prolongation.
Further information is available on Tables 2 and 3.

In relation to the other categories of identified Drug-Related Problems (DRPs), notable
statistically significant distinctions exist between the two cohorts. Specifically, within the
endocrinology domain, a significantly elevated percentage of prescriptions deviating from guidelines
was documented (27.9% vs. 8.1%, p<0.05). This discrepancy is primarily associated with non-
adherence to antibiotic and antithrombotic prophylaxis recommendations. Moreover, the same
setting exhibited a statistically higher percentage of off-label prescriptions (17.1% vs. 1.8%, p<0.05).
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Table 2. Details of DRPs in General Surgery and Endocrinological Surgery. Mann-Whitney Rank Sum
Test for continuous variable; Chi-square Test for categorical variables.

General Surgery Endocrinological
Type of DRPs (N, %) (N=111) Surgery p value
(N=111)
Inappropriate Pres‘cri;?tions according to 9 (8.1%) 31 (27.9%) p<0.05
guidelines
Antibiotic Prophylaxis 4 (44.4%) 17 (54.8%)
Prescription drugs that act on the nervous 3 (33.3%) )
system
Thromboembolic Prophylaxis 2 (22.2%) 14 (45.2%)
Off-label uses and prescriptions 2 (1.8%) 19 (17.1%) p<0.05
Class C drug Interactions 40 (36.0%) 51 (45.9%) p=0.13
Reduction of the therapeutic effect of
Levothyroxine and goitre from - 19 (37.3%)
hypothyroidism
Increased risk of bleeding 19 (47.5%) 16 (31.4%)
Increased the risk of hyperkalemia 7 (17.5.%) 5 (9.80%)
Other Interactions 14 (35%) 11 (21.5%)
Pharmacological Classes involved
Antithrombotic 11 (27.5%) 9 (17.7%)
Non-steroidal L;?\;;Zlgz;’nmﬂfory drugs 9 (22.5%) 5 (9.8%)
Thyroid hormones - 10 (19.6%)
Calcium - 10 (19.6%)
Antiplatelet agents 6 (15%) 4 (7.80%)
Antidepressants 5 (12.5%) 2 (3.90%)
ACE inhibitors 3 (7.5%) 2 (3.90%)
Others 6 (15%) 9 (17.7%)
Class D drug Interactions 60 (54.1%) 10 (9.0%) p<0.05
Prolongation of the QT interval 56 (93.3%) 9 (90.0%)
Other Interactions 4 (6.70%) 1 (10.0%)
Pharmacological Classes involved
Antibiotics 16 (26.7%) 1 (10.0%)
Prokinetic, Antiemetic 10 (16.7%) 4 (40.0%)
Opioid analgesics 12 (20%) 2 (20.0%)
Antipsychotic 7 (11.7%) -
Diuretics 7 (11.7%) -
Antidepressants 5 (8.3%) -
Others 3 (5.00%) 3 (30.0%)

Table 3. Details of Pharmacological Classes involved Prolongation of the QT interval.

Pharmacological Classes involved Prolongation of General Surgery Endocrinological Surgery 9
the QT interval 56 (93.3%) (90.0%)
Prokinetic, Antiemetic 14 (25%) 7 (77.8%)
Opioid analgesics 13 (23.2%) 1 (11.1%)
Antipsychotic 13 (23.2%) -
Antibiotics 12 (21.4%) 1(11.1%)

Diuretics 4 (7.14%) -
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4. Discussion

Capturing and categorising medication discrepancies stands as a crucial initial step in the
optimal execution of medication review practices. Our research delved into the medication review
procedures within the confines of an Italian Academic hospital, focusing specifically on two surgical
wards. The primary objective was to meticulously identify and classify all instances of discrepancies
and DRPs.

Notably, the demographic composition of the study’s participants exhibited a discernible gender
imbalance. The female demographic emerged as the predominant representation, particularly within
the domain of Endocrinological Surgery. This observation aligns with epidemiological data
indicating a higher prevalence of thyroid disease among women. Specifically, studies highlight a 5%
prevalence rate in women compared to a 1% prevalence rate in men [24].

This gender-specific variation within our study population serves as a noteworthy insight,
potentially influencing the nature and manifestation of medication-related issues. Understanding
these demographic nuances is pivotal for tailoring medication review processes to address the
distinctive needs and concerns associated with different patient groups, ultimately optimising
healthcare outcomes.

The literature consistently underscores the heightened vulnerability to diseases with advancing
age, particularly among individuals with comorbidities who concurrently assume multiple
medications [25]. The augmented risk of drug interactions and discrepancies parallels the escalating
number of medications prescribed [26,27]. Within the scope of our study, the average age of patients
in General Surgery was 69 years, while in Endocrinological Surgery, it was 60 years.

In the context of medication discrepancies, patients hospitalised in Endocrinological Surgery
were found to assume an average of 3.58 drugs at home, compared to 3.88 in General Surgery. The
analysis unearthed a total of 92 discrepancies and 111 DRPs in Endocrinological Surgery. Notably,
intentional discrepancies were prevalent, with the substitution for the drug Levothyroxine
accounting for 60.9% of cases, underscoring the critical role of clinical pharmacists in averting such
issues.

The study highlighted class C drug interactions as a significant concern in Endocrinological
Surgery, constituting 45.9% of DRPs. Notably, the most frequent interaction involved the reduction
of the therapeutic effect of levothyroxine (37.3%) due to co-administration with calcium.
Additionally, 27.9% of discrepancies were attributed to prescriptions not aligned with guidelines,
with antibiotic prophylaxis (54.8%) for thyroidectomy emerging as a major concern.

In General Surgery, where 45 discrepancies and 111 DRPs were identified, omissions were the
principal discrepancy (53.4%), aligning with existing literature. Class D interactions comprised 54.1%
of DRPs, primarily associated with drugs prolonging the QT interval. The absence of a dedicated
pharmacist for medication review in the surgical wards highlighted a potential gap in the
multidisciplinary approach recommended for the medication review process.

This study not only classified the types of discrepancies and their intentionality but also
addressed the lack of a standardised classification for discrepancies in existing literature. By
extending the analysis to surgical areas, a critical gap in many medication review studies was
addressed. Importantly, the research shed light on drugs associated with a higher risk of
discrepancies and DRPs, contributing valuable insights to the broader field.

Drawing from recent Italian findings, the study emphasised the positive impact of pharmacist
involvement in reducing omissions in BPMHs collected before surgery. This underscores the
potential for mitigating medication errors in pre-surgical settings, particularly in Italy where clinical
pharmacists are not institutionally involved in this process [2,18]. The study’s meticulous
classification and consideration of intentionality provide a nuanced understanding of the medication
review process’s efficacy, setting a valuable precedent for future research in this domain.

Study Limitation

Several limitations are inherent in our study. Firstly, the duration was relatively brief, and the
size of the patient sample under examination was modest. Additionally, the absence of an analysis
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of pharmacist intervention in the research methodology poses a notable limitation. Subsequent
investigations could enhance our understanding by implementing a study design that divides the
patient cohort into two arms, allowing for a more detailed exploration of the impact of pharmacist
interventions.

Furthermore, a critical avenue for future research lies in assessing the number of ADRs for each
patient. Evaluating potential correlations between the clinical pharmacist’s interventions and key
clinical endpoints, such as the reduction of hospitalisation days and drug interactions, would provide
valuable insights. By delving into these aspects, future studies could offer a more comprehensive and
nuanced understanding of the role of clinical pharmacists in optimising patient outcomes.

The findings of this study underscore the pivotal role of transitions of care as crucial junctures
for patient safety. The observed prevalence of discrepancies among patients in both wards highlights
the urgent need for a more robust MR process to mitigate potential errors. It is noteworthy that, in
both cases, the absence of a hospital pharmacist involved in the MR process adds an additional layer
of concern.

To address these challenges, a paradigm shift towards a multidisciplinary approach to the MR
process is essential. The inclusion of a pharmacist in the process becomes particularly relevant, given
their specialised knowledge about drugs. Their expertise is instrumental in identifying discrepancies
and DRPs, ultimately contributing to a more accurate and effective MR process.

Furthermore, the meticulous identification of discrepancies and DRPs holds significant promise
in preventing potential complications, especially in high-risk patients. By integrating a pharmacist’s
insights into the MR process, healthcare teams can proactively address medication-related issues
during transitions of care, fostering a safer and more streamlined continuum of patient care.

5. Conclusions

Frequently, the medication review process is superficially carried out, introducing errors that
may adversely affect patient health. This study explores the potential positive impact of involving
the clinical pharmacist in identifying and managing discrepancies and DRPs. Our findings suggest
that the inclusion of clinical pharmacists in the medication review process can significantly enhance
the accuracy and thoroughness of medication assessments. By actively identifying and addressing
discrepancies, clinical pharmacists help to minimize the risk of adverse drug events and improve
overall patient safety. Furthermore, their expertise in pharmacotherapy allows for more tailored and
effective medication management, which can lead to better therapeutic outcomes. This underscores
the importance of integrating clinical pharmacists into multidisciplinary healthcare teams, not only
to optimize medication use but also to contribute to the broader goal of enhancing the quality of
patient care. Future research should continue to investigate the specific contributions of clinical
pharmacists in various healthcare settings to further validate and expand upon these findings.
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