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ABSTRACT

Background

Medication errors can result in patient harm and additional hospital costs. Surgical patients are at risk 

of  experiencing medication errors mainly due to multiple transfers between care providers at different 

locations in the hospital with associated medication changes, comorbidities and use of  high risk me-

dicines (analgesics and antibiotics). We evaluated a ward-based pharmacy intervention to overcome 

these risks. 

Methods

A strategy tailored to the surgical pathway and associated risks, was developed, from admission to dis-

charge and implemented in three Dutch hospitals. 

Result

A total of  547 surgical patients were assessed, 93% of  patients had their medication reconciled at ad- 

mission, 95% of  the patients had at least one medication review by the hospital pharmacist during 

hospital stay and 89% had both. An intervention action was recommended 880 times, mostly stopping, 

starting or altering medicines.  The advice was (partially) accepted and actioned by the physician in 83%  

of  cases. 

Conclusion

This pharmacy intervention provides a practical approach for ward-based medication reviews in sur-

gical patients. Its cost-effectiveness remains to be proven.
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INTRODUCTION

Medication errors are an important cause of  preventable morbidity and mortality in hospital practice.1 

Medication errors that result in harm are known as preventable adverse drug events (pADEs).2 Sur-

gical patients are at risk for pADEs mainly due to multiple transfers between care providers at different 

locations in the hospital with associated medication changes during the surgical process, co-morbidities 

and the use of  high risk medicines. Between 2.8% and 5.8% of  medication errors resulting in harm 

occur during the pre- and postoperative phase of  surgical treatment episodes, with prescribing errors the  

leading type of  error.3 Furthermore, taking a medicine unrelated to surgery increases the relative risk 

of  a postoperative complication by 2.7 (95% CI 1.76-4.04).4 Besides patient harm, pADEs substantially 

increase in-hospital costs. One US study estimated the annual additional costs attributable to pADEs 

for a 700-bed teaching hospital was $2.8 million.5 

In order to reduce medication errors, computerized physician order entry systems with clinical de-

cision support have been implemented in most hospitals. Although this tool reduces medication errors, 

its impact on reducing harm from pADEs, is unlcear.6, 7 Computerized physician order entry can in-

troduce new types of  errors, such as configuration, inter-operability human misunderstanding of  this  

technology.8, 9 Moreover, 49% to 96% of  drug safety alerts generated by computerized physician order 

entry systems are overridden by clinicians.10  

Another strategy to reduce pADEs is implementing clinical pharmacy services - a hospital pharmacist 

interacting with the clinical team by participating in patient rounds and reviewing the medication in  

combination with the patients’ clinical chart and laboratory findings. These reviews may lead to recom- 

mendations for changing the drug doses, as well as for stopping, starting or altering drugs. Multiple 

studies have shown such interventions reduce medication errors and pADE.11 In one study up to 78%  

reduction in pADEs was achieved, the time investment in this study ranged from one hospital pharma-

cist in 30 standard care patients to one in 15 in study patients.12 Such numbers are not uncommon in 

North American care settings. We evaluated ward-based pharmacy intervention to overcome the risks 

of  pADEs in surgical patients.

HOSPITAL PHARMACY 

The hospital pharmacy workforce in Europe ranges from one hospital pharmacist in 23 to 417 beds. 

In the Netherlands, standard care is provided by one hospital pharmacist to approximately 133 beds.13 

Most European hospital pharmacists have a predominantly ‘back office’ function in an in-hospital 

located pharmacy, rather than participating in multidisciplinary ward rounds. A hospital pharmacist 

reviews medication orders electronically and discusses recommendations with the attending physician 

by telephone. In the Netherlands, hospital pharmacies mainly employ hospital pharmacists, pharmacy 

practitioners and pharmacy technicians. Pharmacy practitioners are pharmacy technicians with addi- 

tional training in pharmacotherapy and communication with patients and doctors. Pharmacy prac-

titioners directly support hospital pharmacists in their clinical activities. Pharmacy technicians, among 

other things, prepare medicines, distribute drugs to the ward and give advice about drugs to nurses. 
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WARD-BASED PHARMACY INTERVENTION 

The in-hospital route followed by surgical patients is different from other patients, mainly because of   

the larger number of  transfers between departments. For this reason, the SURPASS study group inves-

tigated the clinical pathway of  surgical patients in order to develop a safety checklist that significantly 

reduced adverse outcomes.14 We explored in which of  these phases ward-based pharmacy may have 

a supplementary role in reducing medication related adverse outcome. We modified the phases of  

the surgical pathway defined in the SURPASS checklist, by adding pre- and post-admission phases. 

Pharmaceutical safety during these phases is an important element of  the Joint Commission National 

Patient Safety Goals.15 Our six phases were: 1. pre-operative - outpatient clinic; 2. pre-operative -  

admission phase; 3. surgical intervention; 4. post-operative admission phase; 5. discharge; and 6. com-

munity pharmacy and general practitioner. All of  these phases, except for the surgical intervention, 

were paralleled by ward-based pharmacy checks (Figure 6.1). 

During phase 1, the pharmacy practitioner retrieved medication histories from the community phar-

macy electronically or via facsimile. This information was used during phase 2, when the patient was  

admitted to the hospital. The pharmacy practitioner performed medication reconciliation with the 

patient, using a standardized questionnaire, aiming to retrieve a complete overview of  the patients’ medi- 

cations. Additional information, such as the presence of  (medication) allergies, were also investigated. 

The pharmacy practitioner then consulted the hospital pharmacist and entered the medications into 

the computerized physician order entry system for final approval by the ward doctor. This information 

could then be available to be used by the ward doctor

During phase 3, many medication changes occur and drugs known to be responsible for pADEs used. 

Attention for medication is essential during this phase of  the surgical admission, but is provided by the 

anaesthesiologist and not by the hospital pharmacist. 

During Phase 4, a hospital pharmacist reviewed the medication charts. We determined from the pu-

blished literature medicines that are notorious for medication errors and pADEs most likely to be 
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Figure  6.1  Surgical  patient fl ow  and  the  six  phases  of   the  ward-based  pharmacy  intervention  (PP  =  

pharmacy  practitioner; HP  = hospital pharmacist).
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detected during medication review and prevented by appropriate interventions.16,17 After identifying 

these medicines and events, these risk factors were prioritised based on expert opinion of  a surgical 

specialist and a hospital pharmacist. A total of  14 events were selected for the checklist used for daily 

evaluation of  surgical patients (Table 6.1). Each evaluation could lead to an intervention by the hos-

pital pharmacist.

To establish unambiguous documentation and handover of  the interventions between hospital phar-

macists, we developed a standardised form by means of  a problem-oriented approach.18 On this form 

we used the acronym TREATRAFID: Type of  medication-related event (one of  the 14 events listed 

in Table 6.1); Reason for the event; Evaluation of  the medication-related event (including the risk for 

the patient, judged by the hospital pharmacist); Action (ward-based pharmacy intervention); Type of  

action; Reaction on the action by the ward doctor; Acceptance by the ward doctor; (need for) Follow-

up; Intervening hospital pharmacist and Date. An explanation of  this form, including a case example 

per item is provided in Table 6.2.

At discharge, the pharmacy practitioner discussed the discharge medications with the patient and pro-

vided information on usage and potential adverse drug reactions of  new medications. The hospital 

pharmacist discussed unintended discrepancies with the ward doctor. The final overview of  discharge 

medications was then transferred to the community pharmacy and the general practitioner.

Table 6.1 Intervention checklist with potential medication-related events in surgical patients

Code Medication related event

Examined, 

not relevant

Relevant, no 

intervention 

required

Relevant, 

intervention 

required Remarks

1 Thrombosis p p p

2 Infection p p p

3 Nausea and/or vomiting p p p

4 Pain p p p

5 Bowel movement disorder p p p

6 Delirium p p p

7 Renal function disorder p p p

8 Liver function disorder p p p

9 Allergy p p p

10 Nasogastric tube p p p

11 Diabetes p p p

12 Hearth failure p p p

13 Hypertension p p p

14 Suppression of  immune 

system 
p p p

15 Other p p p
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Table 6.2 Explanation of  the TREATRAFID acronym

Letter Explanation Example

T Type of  event The type of  medication related event, select 

one of  the 14 events as listed in table 1a

1. Thrombosis

R Reason for the event The reason for the (potential) medication 

related event

No thrombosis prophylaxis 

prescribed post-operatively

E Evaluation of  the 

event 

Clarify, including a risk assessment for the 

patient (none, mild, moderate, severe)

Moderate risk

A Action Describe the action undertaken by the 

hospital pharmacist 

A low molecular weight 

heparin 2850 IE daily

T Type of  action Start or stop a drug, adjust the dose or alter 

administration route,  provide information or 

advice monitoring  

Start drug

R Reaction on action The reaction of  the ward doctor to the action 

proposed by the hospital pharmacist

Low molecular weight 

heparin was prescribed for 

the patient

A Acceptance Report the acceptance of  the ward doctor to 

the proposed action

Yes

F Follow-up Clarify the need for follow-up Check renal function and 

platelet count the next day

I Intervening 

pharmacist

Name or initials of  the intervening hospital 

pharmacist

MR

D Date Intervention date 8-6-2011

WARD-BASED PHARMACY ON THE SURGICAL WARD

We evaluated the intervention in elective surgical patients with an expected hospital stay of  more than  

48 hours in three Dutch hospitals from April 2010 to September 2011. Mainly vascular surgery and 

gastrointestinal surgery patients were admitted to the three participating wards. The participating hos- 

pitals were: Academic Medical Centre, a 1000-bed academic hospital in Amsterdam, Onze Lieve 

Vrouwe Gasthuis, a 555-bed teaching hospital in Amsterdam, and Diakonessenhuis, a 536-bed large 

regional teaching hospital in Utrecht. Computerised physician order entry with clinical decision sup-

port was fully implemented in all three hospitals. 

Participating hospital pharmacists had a masters degree in pharmacy and 4 years of  training in hos- 

pital pharmacy in the Netherlands. Each day a hospital pharmacist was assigned to this project, the 

Academic Medical Centre had a pool of  four hospital pharmacists available and the Onze Lieve 

Vrouwe Gasthuis and the Diakonessenhuis had two hospital pharmacists available. The hospital phar-

macists were to review medication orders daily (on weekdays only) along with the medical charts, 

laboratory results and additional information provided by nurses and doctors during oral deliberations. 

The hospital pharmacist attended the weekly grand round on the surgical ward. Medication review 

recommendations to optimise therapy were discussed on the ward with nurses and doctors. The me-
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dication and potential medication-related events were reviewed using the checklist, and if  required, 

the TREATRAFID form. 

At discharge, pharmacy practitioners reviewed the discharge medications and discussed unintended 

discrepancies with the hospital pharmacist and/or with the ward doctor and reconciled the discharge 

medication list with the patient. A copy of  the overview of  discharge medications was then sent to the 

next healthcare provider. 

EVALUATION 

Three aspects of  the intervention – medication reconciliation on admission and at discharge as well as 

medication review during admission – were evaluated. 

A total of  547 surgical patients was evaluated, 59% were male and the mean age was 63 years (SD 

15). The majority of  patients (506; 93%) had their medication reconciled on admission by a pharmacy 

practitioner. For 520 patients (95%), medication review by the hospital pharmacist was performed du- 

ring admission at least once. At discharge, 302 patients (55%) received counselling by a pharmacy 

practitioner. Half  of  all patients (289; 53%) received the complete package of  ward-based pharmacy 

interventions: medication reconciliation on admission, at least one medication review during admis-

sion, and medication counselling at discharge. Six patients (1%) did not receive any ward-based 

intervention. In total, 2177 medication records were reviewed by hospital pharmacists during 4297 

weekdays and 880 reviews led to an action. The acceptance rate and type of  actions are specified in 

Table 3. The risk of  the potential medication-related events, intercepted by the hospital pharmacy team 

was determined as mild in 46% of  cases, moderate to severe in 47% and in 7% of  cases there was no 

potential risk. Acceptance of  the pharmacist intervention was reported in 829 of  the 880 interventions: 

physicians fully accepted 558 (67%) interventions and partially accepted 129 (16%) interventions.
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Table 6.3 Intervention details

Intervention actions Number (%)

Total number of  interventions 880

Risk for the patient (n=718)

None 53 (7)

Mild 329 (46)

Moderate 302 (42)

Severe 34 (5)

Type of  action (n=856) *

Start / stop / alteration drug  546 (64)

Provide information 156 (18)

Alteration administration route 44 (5)

Recommend monitoring 125 (15)

Dose / frequency alteration 106 (12)

Other 51 (6)

Advise carried through (acceptance) (n=829)

Yes 558 (67)

No 142 (17)

Partial 129 (16)

Follow up (n=848)

Yes 302 (36)

No 546 (64)

* more than one answer was possible

DISCUSSION

In the literature, ward-based pharmacy is reported to be an effective method of  reducing pADEs but 

most research efforts have been directed to intensive care and general medical patients. In these studies, 

interventions were performed by hospital pharmacists.12,19 We focused on surgical patients because of  

their complex clinical pathway with many transfers in different hospital locations (ward, holding area, 

operating room, recovery). 

A Belgian geriatric unit successfully implemented ward-based pharmacy.20 Their interventions and 

patient population differ from our study but the (partial) acceptance rate of  the hospital pharmacy 

interventions by the ward doctors was similar (95% vs 84%). Proportions of  the various types of  inter- 

ventions were comparable: start, stop or alter a drug, alter the dose or provide information was needed 

most frequently (respectively 52%, 14% and 10% in the Belgian study and 64%, 12% and 18% in our 

study). 

In current health care, an economic evaluation of  new strategies, such as the intervention described 

 in this paper, is essential for implementation in daily practice. Such evaluations are strongly dependent 

on the financial and organisational particularities of  a national health system. There has been little re- 
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search efforts on this subject in Europe. Karapinar-Çarkit et al. established that medication reconci-

liation on admission and at discharge by a pharmacy consultant (similar to pharmacy practitioner) is 

effective in reducing medication errors with higher benefits than costs.21 In our intervention, adding 

daily medication review by a hospital pharmacist will have increased the costs, but may have prevented 

medication errors. It remains to be evaluated whether our intervention reduces pADEs in a cost-

effective manner and can become part of  daily care. 

During implementation of  this ward-based pharmacy intervention, we encountered some practical 

problems. Due to high workload, unavailability of  patient records and logistics, medication records du- 

ring admission were reviewed by a hospital pharmacist every other day on average, although daily review 

had been originally intended. Another issue was medication reconciliation at discharge, which was  

available only to half  of  all patients, due to a lack of  information on the exact time of  discharge. We  

believe that both problems can be solved by proper planning and/or continuous presence of  the phar-

macy practitioner on the ward. 

Some limitations of  this study must be noted. Previously, medication histories were retrieved by the ward  

nurses. Patients’ views on medication reconciliation on admission and at discharge by pharmacy prac-

titioners instead, were not recorded. Medication reconciliation was time consuming but it provided 

valuable information on the patients’ actual medications to nurses, hospital pharmacists and physicians. 

It was also perceived as valuable for patients, since they obtained extensive explanation about (newly) pre- 

scribed medication. Since this strategy was based on expert opinion and literature research it may need  

modifications in other settings, e.g. other hospital wards, without losing the present ‘backbone’ structure. 

CONCLUSIONS

This pharmacy intervention provides a practical approach for ward-based medication reviews in surgi-

cal patients. Its cost-effectiveness remains to be proven. 
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