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Abstract: Background: Best Possible Medication History (BPMH) collected by clinical pharmacists is crucial for 

effective medication review but, in Italy, it is often left to the nursing staff. This study aims to compare the 

quality and accuracy of a clinical pharmacist-documented BPMH with the current standard practice of ward 

staff-collected BPMH at an Italian perioperative surgical setting. Methods: A 20-week prospective observational 

non-profit study was conducted in a major University hospital. The study comprised a feasibility, an 

observational, and an interventional phase. During the feasibility phase, 10 items for obtaining a correct BPMH 

were identified. The control group consisted of retrospectively analyzed BPMHs collected by the ward staff 

during the observational phase, while interventions included BPMHs collected by the clinical pharmacist 

during the third phase. Omissions between the two groups were compared. Results: 14 (2%) omissions were 

found in the intervention group, compared with 400 (57.4%) found in the controls (p<0.05); data collection was 

more complete when collected by pharmacists compared to the current modalities (98.0% versus 42.6%; p<0.05). 

Conclusions: The involvement of a pharmacist significantly reduced the number of omissions in perioperative 

surgical-collected BPMHs. This intervention holds the potential to decrease the risk of medication errors 

associated with inaccurate or incomplete BPMHs prior to surgical hospitalization. 

Keywords: clinical pharmacist; pharmacist intervention; perioperative; surgical setting; potentially 

inappropriate medication; best possible medication history 

 

1. Introduction 

Medication review is defined as a clinical intervention, frequently performed by pharmacists, 

aimed to improve medication safety and health outcomes by ensuring optimal medication use [1]. It 

consists of two consecutive phases: the identification of the best possible medication history (BPMH) 

and the medication reconciliation. In particular, BPMH allows to collect complete and accurate 

information about the patient and his/her medications. In addition, the reconciliation examines the 

patient’s clinical conditions during therapeutic transitions [2]. BPMH is a process of medical 

information gathering, essential to ensure the prescribing appropriateness. Clinical pharmacists can 

assist or play a key role, especially as part of interdisciplinary teams, in improving medication use, 

advising providers to respond to gaps in treatment/care needs, diminishing inappropriate 

prescribing practices and improving therapeutics safety. Furthermore, an imprecise BPMH process 

could lead to an increase of errors during the medication reconciliation phase, resulting in an increase 

of Adverse Drug Reactions (ADRs) and Potentially Inappropriate Prescriptions (PIPs) which can 

determine patient’s unfavourable clinical outcomes, such as prolonged hospitalization time [3]. 

In Italy, given the not-yet official recognition of the clinical pharmacist’s role, medication review 

activities are not restricted to the pharmacist’s responsibility but often delegated to other health 

professionals, such as clinicians and nurses. Furthermore, in 2014 the Italian Ministry of Health issued 
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a specific recommendation on the implementation of medication review activities to prevent the risk 

of inadequate prescriptions, with explicit reference to the active involvement of the pharmacist in all 

stages of the process [4]. Despite this, the Italian situation remains extremely heterogeneous, with 

some hospitals independently promoting clinical pharmacy activities, usually dedicated to frail 

patients exposed to polypharmacy [5]. 

Although the surgical setting is not a common area of intervention for the clinical pharmacist, a 

few studies have shown the positive impact of the clinical pharmacist in reducing omissions, 

incompleteness and the risk of adverse events related to patient’s therapy [3]. A 2.7-fold increase in 

the risk of experiencing postoperative complications has been revealed in surgical patients treated 

with preadmission medications compared to those not taking preadmission medications [6]. This 

underlines the importance of preventing unintentional interruptions to prescribed therapies 

unrelated to surgery during the perioperative period. Most of the patients undergoing major surgery 

are exposed to the associated significant cardio-respiratory stress. Accordingly, any sudden or 

prolonged withdrawal of the current drug therapy in these patients could add significant risk to their 

surgery and complicated outcome, especially considering that they are often elderly and potentially 

treated with an average six preadmission medications. No research to date has evaluated the impact 

of preadmission medication errors in surgical patients in Italy. 

Even if routine internal and external audits have shown that more than 90% of the patients have 

a BPMH documented within 24 hours of admission to our University Hospital by the ward staff, the 

accuracy of BPMH documentation by a pharmacist in a ’real worldʹ scenery and related issues 

determining medication discrepancies is still not well defined in Italian healthcare.  

The Padua University Hospital is a 1600-bed tertiary referral hospital which provides emergency 

medicine, general medicine, oncology, cardiology, respiratory, general surgery, orthopaedic surgery, 

cardiothoracic surgery, rehabilitation, geriatrics, mental health and palliative care services. The 

hospital also provides specialist services such as heart, liver and lung transplantation, as well as 

caring for paediatrics patients with acute, chronic and rare diseases. The pharmacy department 

oversees all clinical and surgical areas throughout the hospital and thus care for complex patients 

with extensive medication use. 

In this study we aimed to investigate the potential role of the clinical pharmacist in the 

perioperative surgical ambulatory of our University Hospital by measuring the impact of the quality 

and accuracy of pharmacist-documented BPMH compared with the current standard BPMH in 

charge by the ward staff. 

2. Materials and Methods 

2.1. Study Design 

A prospective observational non-profit study was undertaken at major public University 

hospital in Padova, Italy, over a 20-week period (March to July 2021) and performed in three phases 

(see Figure 1):  

    i. The first one, a feasibility phase, focused on the identification of the specific and tailorized 

information necessary to obtain a correct BPMH during March 2021. A total of 10 items related to the 

patientʹs therapy were selected. These include, in addition to the number of drugs taken and 

polypharmacotherapy, essential information for proper BPMH such as the name of the drugs and 

active ingredients prescribed; pharmaceutical form, and dosage; initiation and duration of therapy; 

completeness of information on integrative therapies and homeopathic medicines and dietary/herbal 

supplements. 

    ii. The second observational phase involved systematic data collection on the activity of 

ward staff (e.g., nurses) in gathering medication history during April-May 2021. 

    iii. The third interventional phase examined the impact of BPMH collection carried out by 

the clinical pharmacist in optimizing the prescription appropriateness during June-July 2021. 
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Figure 1. Graphical representation of the study phases. 

The consecutive research phases were useful for determining the percentage of omissions found 

in the BPMH collection conducted by the nursing staff (e.g., the current practice, used as a control 

group) to those subsequently obtained by the clinical pharmacist (intervention group). In both cases, 

health care professionals collected all patient’s data at the time of the preoperative anaesthesiology 

visit through direct interview with the patient and/or his/her caregiver as well as referring to online 

medical records and, if available, to general practitioner documentation of the patient’s clinical 

history. 

The clinical pharmacy service involved one dedicated hospital pharmacy resident, supervised 

by an attending clinical pharmacist, in this project. The role of the clinical pharmacist related with 

patient admissions comprised the following: acquiring a BPMH, performing the medication 

reconciliation, reviewing medication orders, pharmaceutical compounding and managing 

medications’ supply. The clinical pharmacist reviewed the patients within 24 to 72 hours from 

admission, (e.g., patients hospitalized over the weekend were reviewed on Monday). 

The primary outcome of the study was to measure the rate of total omissions in the two groups.  

Both the present manuscript and all parts of the study were checked and submitted according 

to the checklist for Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

[7].  

2.2. Ethics Approval 

This study was conducted in accordance with Good Clinical Practice (GCP) recommendations, 

using the guidance documents and practices outlined by the International Conference on 

Harmonization, and the European directives 2011/20/CE and ISO 4155, and in agreement with the 

Italian regulation. All patients gave written informed consent to take part in the study, and the 

protocol was approved by the Padova Province Local Ethical Committee (authorization number: 

5136/AO/21). 

2.3. Inclusion and Exclusion Criteria 

All patients with a scheduled surgery in 2021, admitted to the pre-operative outpatient clinic of 

the General Surgery Department of the University Hospital of Padua were recruited. Patients unable 

to sign a consent form or with less than three drugs in their BPMH were excluded from the analysis. 

2.4. Statistical Analysis 

The sample size of the study was calculated referring to the data already available in the 

literature on this topic [3]. G Power software (version 3.1.9.7) was used to better estimate the 

proportion of patients to include into the two groups [8]. Continuous normally and non-normally 

distributed variables were reported as mean ± standard deviation (SD) or median (interquartile range, 
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IQR), respectively whereas dichotomous variables were expressed as frequencies and percentages. 

Statistical significance was calculated with unpaired Studentʹs t-test for two-sample comparisons, or 

the non-parametric Mann–Whitneyʹs U-test for independent variables, whereas categorical variables 

were compared using Pearsonʹs chi-square test or the Fisherʹs exact test, using the R software [9]. The 

differences between groups were considered significant when P <0.05. 

3. Results 

We recruited a total of 140 patients, divided equally in the two groups: interventions and 

controls.  

The two groups were comparable regarding the baseline characteristics such as median age, 

gender distribution, elderly patients’ percentage, comorbidities and polypharmacy. However, 

statistically significant differences were found in the type of surgery performed in the two groups 

(Table 1). 

Table 1. Baseline patients’ characteristics. 

Variables 
All patients 

(N=140) 

Control Group 

(N=70) 

Intervention Group 

(N=70) 
p 

Male, n (%) 75 (53.6) 37 (52.8) 38 (54.3) 0.862 

Age, median (IQR) 61 (55-73) 60 (55-74) 64 (56-75) 0.760 

Comorbidities, median (IQR) 3 (2-5) 3 (2.5-4) 3 (2-5) 0.804 

Patients aged ≥ 65 years (%) 67 (47.8) 34 (48.6) 33 (47.1) 0.863 

Polypharmacy, median (IQR) 4(2-5) 4(2-5) 4(2.25-6) 0.308 

Patients in 

polypharmacotherapy (drugs 

taken ≥3; %) 

96 (68.6) 44 (62.8) 52 (74.3) 0.145 

Type of surgery    <0.05 

General surgery (%) 73 (52.1) 70 (100.0) 3 (4.3) -- 

Gastric surgery (%) 62 (44.8) 0 (0.0) 62 (88.6) -- 

Others (%) 5 (3.1) 0 (0.0) 5 (7.1) -- 

Regarding the accuracy of BPMH, statistically significant differences emerged for each item. 

Overall, for the 10 items considered, we found 14 (2%) omissions in the intervention group and 400 

(57.4%) missing information in the controls (p<0.05), highlighting the ability of the clinical pharmacist 

to collect almost all data compared to the current modalities (98.0% versus 42.6%; p<0.05). 

Surprisingly, a marked difference was revealed in the data regarding the treatment duration and 

initiation, and the requisite of galenic manipulation of medicinal products before oral administration. 

None of these three aspects were ever considered and registered in any patient of the control group 

(Table 2). 

Table 2: Comparative analysis of information accuracy on drug therapy of pre-surgical 

patients collected during the feasibility phase and the intervention period. 

Information reported in the BPMH 
Control 

Group 
(N=70) 

Intervention 

Group 
(N=70) 

p 

Active pharmaceutical ingredient (%) 21 (30.0) 68 (97.1) <0.05 
Brand name (%) 53 (75.7) 69 (98.6) <0.05 
Route of administration (%) 44 (62.9) 70 (100) <0.05 
Pharmaceutical form (%) 53 (75.7) 70 (100) <0.05 
Dosage (%) 55 (78.6) 68 (97.1) <0.05 
Posology (%) 49 (70.0) 70 (100) <0.05 
Date of drug initiation (%) 0 (0.0) 64 (91.4) N.A. 
Drug therapy duration (%) 0 (0.0) 67 (95.7) N.A. 
Need for a manipulated pharmaceutical form 

(%) 
0 (0.0) 70 (100) N.A. 

Homeopathic/supplements/others (%) 25 (35.7) 70 (100) <0.05 
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Total omissions (%) 400/700 (57.1) 14/700 (2.0) <0.05 

4. Discussion 

Many recent articles have discussed the critical importance of the pharmacist in surgical 

procedures, with a focus on the role in the perioperative multidisciplinary team and the impact of 

their collaboration on the outcome of surgical procedures. [10] As reported in the literature, an 

accurate medication collection process leads to more accurate reconciliation, reducing medication 

errors and adverse reactions due to incorrect medication prescription. [11,12]. The introduction of the 

clinical pharmacist into the medication process has produced positive results in decreasing the 

number of incomplete information and has been effective in turning drug interviews more precise, 

consistent and accurate. According to Nanji et al., 5.3% of medication administration during 277 

surgeries were incorrect, and 79.3% were avoidable. [13]  

Only few studies, however, have investigated the possible role of the clinical pharmacist in a 

pre-surgical setting, such as the one we performed [14–16]. Although, especially for scheduled 

surgeries, interaction with the patient (or his or her caregivers) is highly sought after to achieve 

effective BPMH: in fact, transitions of care are critical moments for patient safety and a more effective 

medication reconciliation and information collection accuracy verification process is needed to 

prevent potential errors. Complete and accurate documentation of a patientʹs medications is critical 

for communication among health care providers, especially at the time of surgery, to clearly identify 

which medications have been discontinued due to surgery or replaced over a period of time due to 

surgical risks.  

The role of the pharmacist during surgical procedures is indisputably necessary for efficient 

healthcare delivery and positive patient outcomes. Indeed, the perioperative pharmacist has 

advanced therapeutic knowledge and experience to ensure the appropriate use of drugs and patient 

outcomes during the preoperative, intraoperative and postoperative phases for all surgical patients. 

[17] During the preoperative period, the pharmacist ensures fluid status optimization, appropriate 

analgesia administration, antimicrobial prophylaxis, and venous thromboembolism prophylaxis. At 

the intraoperative stage, the pharmacist ensures that antimicrobial prophylaxis, fluid resuscitation 

and anaesthetic plans are redosed. Opioid doses are then adjusted based on the patientʹs tolerance 

and adverse effects. during the postoperative period, the patient receives medication monitoring, 

withdrawal of strong opioids and counselling. [17] Furthermore, the pharmacist is able to understand 

and participate in the analysis of the main causes of surgical complications: in fact, our study 

demonstrated the possibility of decreasing the risk of medication errors due to incorrect medication 

prescription or an inaccurate, incomplete or absent medical history prior to hospitalisation. [18] In 

addition to the reduction in drug therapy’s errors, a higher percentage of patients in the intervention 

arm obtained accurate information on how to use the pharmaceutical form, or the homeopathic 

medicine or other dietary supplements. In the control arm, on the other hand, more than 400 

omissions were recorded, most of which related to the active ingredient taken, the duration of home 

therapy and the taking split-crushed tablets. This difference in terms of omissions could be attributed 

to various reasons. These include information paucity of patient medication history, inaccuracies of 

primary care physiciansʹ referral letters, outdated drug history obtained from the general 

practitioner, and lack of time to collect a detailed medication history. [19] The high frequency of 

medication omissions at the time of data gathering has been revealed by several previous studies [20–

22]. 

As demonstrated by Nguyen et al., the introduction of the clinical pharmacist in a perioperative 

environment determined an improvement in the BPMH, decreasing the average error rate from 5.25 

to 0.21 errors per patient in the intervention arm (reconciliation performed by pharmacist). [3] In 

addition, the introduction of a pharmacist in the surgical department helped to lower the amount of 

incompleteness by more than 96%.  

Stratifying by clinical setting, 27% of patients enrolled in the present study (19/70) had a tumor 

of the gastrointestinal tract, closely related to the scheduled surgery; the median age was 64 (IQR 48-

80) and of these, 41% (11 patients) were taking more than 5 drugs per day. As shown by recent 

epidemiological studies, 50 percent of elderly cancer patients (over 60 years of age) take more than 5 

medications per day. [23] Polypharmacotherapy is therefore a fairly common condition in these 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 18 July 2023                   doi:10.20944/preprints202307.1147.v1

https://doi.org/10.20944/preprints202307.1147.v1


 6 

 

individuals and is a high-risk factor for ADRs, for the risk of interactions and for potentially 

inappropriate medication use.  

Furthermore, cancer patients are managed across the entire health care spectrum, both in acute 

hospital care and in home chemotherapy programs and other community settings. This complex 

system of interdependencies has a high potential for miscommunication, especially in changing 

hospital settings. [24] This is an area of interest for pharmacists, who possess the skills needed to 

optimize the transition of patient care across these settings by identifying errors and other 

medication-related problems. [24] The collaboration between pharmacists and surgeons has the 

potential to make a significant contribution, including improving the quality of care, containing costs 

for patients and, above all, reducing mortality. [25] 

4.1 Strengths and Weaknesses (Study Limitations) 

In the light of the findings obtained from our study, we are confident that the role of a 

pharmacist-led data collection service could be developed and implemented. As pioneered in an 

Australian hospital, a collaborative model between clinical pharmacists and physicians regarding 

data collection, medication reconciliation, and pharmacotherapy records management for in-patients 

was successfully introduced. [21] The service was positively received, and the pharmacistʹs recording 

and reconciliation of medical records led to a statistically significant reduction in medication errors 

of over 80% versus the comparison arm without pharmacist intervention. [19] We therefore believe 

that in the future a similar model could be structured for the Italian hospital reality: the pharmacist 

should no longer deal only with the management of the medication itself, but working in 

collaboration with the multidisciplinary clinical team either in the emergency department or on the 

wards would enable pharmacists to strengthen their role in the clinical setting to improve data 

collection and the main stages of therapeutic reconciliation, ensuring a higher quality of care of 

patients. 

The present study has some limitations: primarily, we collected data only from a limited number 

of surgical units, excluding other departments such as the emergency surgery. The impact of the 

pharmacist in other perioperative sceneries needs to be investigated and will be the subject of further 

research. Another limitation concerns clinical outcomes: we analysed process endpoints such as the 

number of incomplete information, but we did not evaluate efficacy or safety endpoints. Future 

analyses on a larger cohort will be aimed at assessing the proportion of patients who experienced one 

or more medication errors, the type of medication errors related to drug prescribing or 

administration, and number and consequences of ADRs associated with medication errors to 

investigate the impact of hospitalization length, the number of drugs prescribed at hospital discharge 

and the number of drug interactions.  

4.2 Further Research 

The evidence from this analysis will be useful for planning the implementation of the whole 

medication review process, including the reconciliation phase in our specific clinical setting in order 

to highlight the potential contribution of the clinical pharmacist, as a part of a multidisciplinary team. 

The development of a new professional role may also provide a further opportunity for clinical 

pharmacists working in the Italian National Health System, advancing their professional practice in 

hospital pharmacy. Finally, a mutual collaboration between the pharmacist, the physicians and the 

nurses not only will allow a direct interaction with patients and their caregivers but also will 

strengthen the pharmacistʹs role in the ward team leading to an improved quality of patient care. 

5. Conclusions 

A new organisational model, in which the clinical pharmacist is involved in the perioperative 

surgical setting, has demonstrated a marked improvement in the collection of BPMH over the 

previous standard of care. Further research into aspects related to therapeutic reconciliation and the 

implantation of the service in other settings will be necessary to increase the visibility of the clinical 

pharmacist in a country where this figure is not yet fully recognised. 
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