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Executive summary

(Maximum 500 words)
Medicines reconciliation is a process to ensure that accurate and uptodate medicines information, relating to a single patient, is communicated appropriately as the patient moves between different care providers. Without medicines reconciliation (MR) there is evidence that medication processes on admission to hospital are suboptimal. As a consequence NICE provided guidance in 2007 to direct hospitals to introduce a pharmacy led reconciliation service. However, NICE guidance excluded children under 16 years of age based on the lack of evidence concerning MR in this important patient cohort. 
A literature review found very few relevant paediatric studies (1 in UK). The UK study showed there was a high level of medicine discrepancies in children without MR, but the data was limited to only one speciality in one centre.

Our study of MR on admission to hospital for children was conducted in 4 hospital centres in England and across a wide range of clinical specialities. Clinical pharmacists conducted thorough medication reviews and medicines reconciliation was conducted using the following sources:  Admission Medication Orders (AMOs – drugs initially prescribed in hospital after admission); Pre-Admission Medication (PAMs – usually from GP medication records); medication histories taken from the parent-carers and consideration of the patient’s own drugs (PODs) brought into hospital on admission.  Based on these sources the clinical pharmacists drew their own conclusions as to what the AMOs should be at the point of admission and prior to clinical review; and this was compared against the actual AMOs. In terms of source sensitivity (the percentage of available data from each source that agreed with the pharmacists’ determined AMOs) parent-carers were 81%; GPs 70% and PODs 54%. There were 33% of medication discrepancies between the actual AMOs and the pharmacists’ expected AMOs (excluding changes made on admission due to the patient’s admitting clinical condition) arising from 64% of study patients. The clinical significance of the discrepancies was defined as moderate or severe in 2/3rd of occasions. The PODs aided the parent-carer record, but added no additional data to the pharmacist reconciliation, whereas the GP data added an additional 12%. During analysis it was identified that common omissions from the GP and parent’s records were chronic medicines used intermittently or in an emergency such as inhalers, or medicines for seizure control.
The study team concluded that the most appropriate reconciliation process should start with the parent-carers (including using the PODs) with other sources being used to confirm or challenge this information. During assessment of our proposed MR pathway the GP was contacted in 46% of cases and 2 to 5 sources of information were used to agree the reconciliation. Special emphasis should be made when asking about emergency and intermittent medicines. The proposed MR pathway and accompanying proforma were used successfully at the 4 study sites, and can be recommended for paediatric admissions.
The final study focus group concluded that pharmacy staff were well suited to conduct MR in children. 

1. Introduction, aims and objectives
1.1 Background – Medication discrepancies across transitions in care and the need for medicines reconciliation in children

The challenge of medication discrepancies at transition points in care and the consequential impact on patient safety is a global issue.

Medication discrepancies and errors occur whenever prescriptions (medication orders) are written, at patient admission to hospital, or discharge.  Published studies have shown that 60% of patients experience at least one unintended medication discrepancy upon hospital admission or discharge, of which 18% have at least one clinically important discrepancy (Vira et al 2006). In this context ‘unintentional’ relates to the prescriber being unaware that they were modifiying the previously prescribed medicines; they believed that they were simply continuing the previously prescribed medications without alteration.
One strategy to prevent medication errors at transition points is the implementation of medicines reconciliation (MR).  Medicines reconciliation (also known as Medication Reconciliation in the US and Canada) has been defined as: 
… the process of creating the most accurate list possible of all medications a patient is taking – including the name of the medication, dose, directions, frequency and route and comparing this against the physician’s admission, transfer, and discharge orders with the aim of providing the right medications to the patient at all transition points within the hospital (Institute for Healthcare Improvement 2008).   

In 2006, the World Health Organization Patient Safety collaborating body included medicines reconciliation as one of the five standardised patient safety solutions (the so called “high 5s”) to achieve measurable, significant and sustainable reductions in challenging patient safety problems. Countries such as Canada, USA and UK have incorporated medicines reconciliation as a priority area for national patient safety initiatives and goals, but few define the patient populations (Accreditation Canada 2012; The Joint Commission Sentinel Event Alert, 2006; NICE 2007).  Relevant national guidance provided by the National Institute for Health and Care Excellence is applicable to England and Wales and advocates medicines reconciliation on admission to hospital for all adult patients. However this guidance, based on then available evidence, excludes children under the age of 16 years​ (NICE 2007). Hence it is unclear as to whether medicines reconciliation is appropriate for children under 16 years of age and similarly for adolescent patients aged between 16 – 18 years who are under the care of paediatric services.    
There are various reasons why adult data may not be simply extrapolated to children (NPSA 2009).  Firstly, most drug doses in paediatrics are calculated individually based on age, weight, body surface area, and/or their clinical condition.  This in turn increases the likelihood of medication errors, especially dosing errors (Wong et al 2004; Ghaleb et al 2006).  Studies have shown that medication errors in children are three times more likely to be harmful than in adults (Kaushal et al 2001).  Secondly, up to 62% of medications prescribed on a paediatric hospital ward are either unlicensed or used off-label (Pandofini et al 2005).  It is recognized that different unlicensed medicines may have different bioavailability and thus documenting the exact preparation in use may impact the patient outcome (Tomlin 2007).  
The transfer of prescribing responsibility for unlicensed medicines to the patient’s GP following discharge from hospital may not always be appropriate and is a source of concern to Primary Care Trusts (South Birmingham PCT 2005).  
Furthermore, additional complexities are evident in paediatric medication arrangements due to the involvement of parent-carers.  It is unlikely that both the patient and their parent-carers are involved in the reconciliation process which may result in additional discrepancies between the information obtained for parent-carers and AMOs (Terry et al 2008). 
A prospective observational study of pharmacist medicines reconciliation conducted on 100 patients in a neurosurgical ward in Birmingham UK indicated that completing medicines reconciliation on admission to hospital for children had potential to reduce their exposure to inappropriate prescribing changes (Terry et al 2010). However it is not clear whether this finding can be generalised to other paediatric settings.

1.2 Aims and proposed study and objectives
The aims of this study were: - 

1. To identify and consider: a) existing studies reporting medication discrepancies occurring at transitions in care for children and b) studies which report medicines reconciliation interventions in children.  

2. To investigate the occurrence and prevalence of medication discrepancies and possible clinical implications relating to hospitalised children in a wider study cohort that may be generalisable.
3. Identify how medicines reconciliation in children should be conducted and its implications for pharmacy practice.
In order to meet the aims, the following studies and objectives were undertaken
· A review of the literature using a systematic methodological approach to identify published research studies reporting on medication discrepancies across the transitions in care from home to hospital in the paediatric population (see chapter 2)
· A prospective multisite study of a pharmacist led medicines reconciliation service, where the discrepancies between the current GP medication data (GPRx) and admission medication orders (initial drug chart medications) were identified and clinically assessed (see chapter 3). 
· Analysis of the multisite study in order to describe how medicines reconciliation should be conducted for children. The results of the multisite study were further analysed taking into account anomalous results.  

· Design of a model, paediatric specific, medicines reconciliation pathway and development of a data collection tool for its assessment (see chapter 4).
· A multisite pilot of the model medication reconciliation pathway and the data-collection tool to identify further detail on how pharmacists utilise sources of information to determine the patient’s admission medication (see chapter 4).
· Evaluation of the model pathway and data-collection tool by use of a focus group of pharmacists involved in the pilot phase data collection and study site leads (see chapter 5).
2. Pre-clinical phase – Literature review 

In the previous chapter and introduction, the omission of children in the NICE national guidance (NICE, 2007) was described.  Some previous work had been conducted on a small scale on a neurosurgical ward in Birmingham, UK and a multicentre study of medicines reconciliation and its clinical significance was proposed.  However, one of the aims of the present study was to identify relevant publications by conducting a literature review using a systematic bibliographic database search methodology to identify previously published work on the occurrence of discrepancies in children and consequential clinical effects.

The literature review has been submitted as a conference abstract and presented as a poster at the NPPG annual conference in November 2011.  A subsequent updated literature review with updated results was conducted on 7th May 2012, and was accepted for publication in the journal “Pediatric Drugs” on October 14th 2012. Below is a summary of the literature review including the findings and its significance to clinical practice. 
Aims and objectives

The aim was to explore the occurrence and rate of medication discrepancies in children less than 18 years of age. 

The primary objective was to review the original studies reporting medication discrepancies at transitions to and from the hospital setting in the paediatric population in order to identify the rate and clinical significance of the discrepancies.    
Secondary objectives were to ascertain if any specific interventions have been used for medicines reconciliation in paediatric settings.

Summary of methods

The search strategy was developed following discussion between authors and was based on the systematic review of medicines reconciliation in adults by NICE. (Campbell et al 2012)    
The data sources that were used to identify the literature were electronic databases relating to healthcare such as Embase and PubMed, with the additional inclusion of International Pharmaceutical Abstracts which was not used by the review by NICE.  

Keywords relating to the outcome of medication discrepancy or error was used and combined with keywords in relation to transitional settings for example ‘hospital admission’ was used.  No further limits with respect to patient population were imposed and the same key words were used for all databases used.

The citations found by the searches were transferred to EndNote (version x3) and were initially screened by two independent reviewers with discrepancies between the reviewers discussed until consensus.  

Full text review and data extraction was conducted individually by two reviewers (CH, YJ).   

Summary of results and discussion of implications to practice

A total of ten primary studies were found to report discrepancies at transitions in care in paediatric settings with the majority of the studies involving discrepancies at admission.  One UK study was identified in this patient group which was the study conducted on neurosurgical patients at a children’s hospital by Terry et al in Birmingham (2010).  A meta-analysis was not conducted as a result of the study designs being heterogeneous in nature.  
The studies identified used a variety of methods to identify medication discrepancies across the interfaces of care. Four studies assessed potential clinical impact of the discrepancies on the patient. All studies were confined to discrete patient populations and therefore are of limited generalisability.
The findings from the literature review indicate that:

· Small studies from published papers and conference proceedings demonstrate that medication discrepancies occur across the transitions of care from home to hospital, suggesting/supporting the view that there is a need for medicines reconciliation in children.  
· There was a need to conduct further research to establish if medicines reconciliation was required in a wider paediatric population in the UK, as there was only one UK study published at the time of the review which was conducted in a specialist ward on a single site.  
3. Clinical Phase/Multisite study – Identification of medication discrepancies upon hospital admission for children and  clinical significance

3.1 Aims and Objectives
The aim of the clinical phase of the study was to investigate the occurrence and incidence of medication discrepancies relating to children on admission to hospital in a wide setting nationally, suitable to support generalisability, and identify possible clinical implications.  In order to fulfil the aims, the following objective was proposed: a prospective multisite study of a pharmacist led medicines reconciliation service, where discrepancies between the GP current drug history (GPRxs) and admission medication orders (AMOs) from the initial hospital drug chart (referred to as “GPRx v AMO” discrepancies) were identified and any unintended changes between the GPRx and AMO were clinically assessed. Prescribers of AMOs were asked to confirm on each occasion whether they had intended to continue unchanged the pre-admission medication prescribed by the patient’s GP. Where the GPRx and the AMO differed and this was not the intention of the prescriber these are described in this study as ‘unintentional discrepancies’.
3.2 Methods

3.2.1 Study design
The study was a prospective multisite study where pharmacists in 4 hospital sites conducted medicines reconciliation using a standardised data collection form.  

Setting

The paediatric hospital wards across all available specialities of four hospital sites in Birmingham, Leeds, London and North Staffordshire in the UK.  The sites provided secondary as well as specialist tertiary care to paediatric patients.  
Study duration

Five month prospective data collection period from January 2011 – May 2011.
Data collection at ward level
The study cohort included patients that were:

· admitted during the study period

· available for full medication reconciliation by the study team during working hours 
· prescribed at least one long term medication

Patients were excluded from the study if:

· they were 19 years or older

· the parent-carer was not available for interview

· the medication information sources were not accessible at the time of the data collection

· if the data collection could not be completed for practical reasons such as the admission taking place out of hours in the evenings or during weekends.  
Approximately 60 paediatric patients from each of the study sites were included in the study.  Long term medication was defined as a medication that was prescribed for the patient and taken on a repeat basis for three months or longer.  A pre-assessment form was used to screen if the patient was eligible for inclusion in the study (see Appendix B). 

Once a patient was identified as fulfilling the criteria for inclusion, medicines reconciliation was then conducted or overseen by the study clinical pharmacists or research pharmacist and this was conducted based on the West Midlands Medicines Reconciliation Guide and Report form, see Appendix C. Information concerning the patient’s ward, specialty, diagnosis, age, weight was recorded.  

The data collected included medication information collected from the following sources: - 

· A semi-structured interview of the parent or carer of the patient to obtain a medication history and subsequently securing their permission to contact their GP

· The determination of the GPRx – obtained by telephoning the patient’s GP practice.
· Recording details of the Patient’s Own Drugs (PODs) that were brought into hospital on admission
· Recording the initial AMOs from the hospital drug chart (prior to clinical pharmacist input)
· A pharmacist’s recommended therapy was established based on the  information present and their clinical judgment as to what the patient should be prescribed in terms of long term medications at the time of admission
· The length of time it took to obtain the information required was recorded.  
3.2.2 Definition and nomenclature (naming of) discrepancies

A discrepancy was defined as a change between the patient’s on-going medication record immediately prior to admission (GPRx) compared to the initial drug chart medication (AMOs) In the UK, patients who require long term medication at home will usually have their medication records kept by their registered General Practitioner. It was on this basis that the current and ongoing GP medication list (GPRx) was chosen to represent the pre-admission medication. 
Any discrepancies that were found between the GPRxs and AMOs (referred to as “GPRx v AMO”) are described as either ‘intentional’ or ‘unintentional’; where unintentional is when the prescriber of the AMO was unaware that they were modifying the GP prescription and believed that they were simply continuing the pre-admission prescription(s).
For clarity these discrepancies are described as: - 
· “GPRx vAMO” collective discrepancies 

· “GPRx v AMO(i)” intentional discrepancies
· “GPRx v AMO(u)” unintentional discrepancies 

3.2.3 Outcome measures 

3.2.3.1 Establishing the frequency and classification of discrepancies
As part of the data collection, “GPRx v AMO” discrepancies identified by the pharmacists conducting the data collection and classified as either unintentional or intentional were presented to a panel of lead pharmacists for validation.  The incidence of patient “GPRx v AMO” unintentional discrepancies was calculated using the formula below: - 


All the “GPRx v AMO(u)” unintentional discrepancies were then clinically assessed.

3.2.3.2 Clinical significance assessment of “GPRx v AMO(u)”
All “GPRx v AMO(u)” unintentional discrepancies identified were clinically assessed using the methodology used by Terry et al (2010) adapted from Cornish et al (2005).

A panel of experts consisting of two clinical pharmacists, two hospital doctors and a medicines management nurse (the “Clinical Assessment Panel”) met and discussed the “GPRx v AMO(u)” discrepancies.  Each discrepancy was considered on a case by case basis and the patient’s age and diagnosis were provided to the panel. 

The Clinical Assessment Panel was asked to rank each “GPRx v AMO(u)” discrepancy to one of the following three classifications based on a theoretical scenario where the discrepancies was left unchanged over a period of 7 days: 

· Class 1: - Unlikely to cause patient discomfort or clinical deterioration
· Class 2: - Potential to cause moderate discomfort or clinical deterioration

· Class 3: - Potential to result in severe discomfort or clinical deterioration

In the case where there was no GP record at all or in the case where deviating from the GP record would be beneficial – these were ranked as below: -

· Class 1* - A change with a minor potential to improve patient comfort or provide clinical benefit

· Class 2* - A change with potential to result in moderate improvement patient comfort or clinical benefit

· Class 3* - A change with the potential to result in major improvement in patient comfort or clinical benefit

A star has been added to the beneficial classifications for the purpose of distinguishing against the original definition.

The incidence rate of the number of patients who had moderate or severe “GPRx v AMO” unintentional discrepancies was calculated as follows: - 


3.2.3.3 Frequency of medication type (as per BNF chapter) in relation to medications ordered during the data collection and “GPRx v AMO(u)” unitended discrepancies

The “GPRx v AMO(u)” discrepancies identified by the data collection were classified and grouped into the main chapters of the BNFC with the purpose of identifying the speciality where most discrepancies occurred; taking into account how frequently prescribed the class of medication was prescribed in the complete data set.   
3.2.3.4 Frequency of discrepancies across the four study sites
The results of the data collection were broken down into the four individual sites to assess if discrepancies occurred across the study sites and to determine if all sites had patient’s who had potentially harmful unintentional discrepancies.  
3.3 Results

3.3.1 Patient demographics
Over a 5 month period, 244 patients (approximately 60 patients or more per site) were admitted to the study, and 1004 medications regimens were recorded.  The age range of the patients was from 1 month to 16 years of age (median age of 5 years, IQR 1.5 years to 11 years 3 months).   In terms of ward speciality the majority of the patient’s were considered to be primarily associated with general paediatric medicine followed by surgery, respiratory and neurosurgery. Other specialties were represented including: neurology, renal, cardiology, orthopaedics.  
3.3.2 Frequency and classification of “GPRx v AMO” discrepancies

From the 1004 medication regimens identified from the 244 patients, the pharmacist data collectors identified 582 “GPRx v AMO” medication discrepancies affecting 203 patients.  By reference to the hospital prescribers the 582 “GPRx v AMO” medication discrepancies were classified as either intentional or unintentional by the pharmacist data collectors and further reviewed and validated by the site leads to ensure consistency.  A detailed breakdown of how the discrepancies were identified and validated is illustrated by Figure 1.  
Figure 1 – Flow diagram of classification of “GPRx v AMO” discrepancies 














After the validation process, of the 582 “GPRx v AMO” discrepancies, 209 were classified as unintentional, 277 were intentional and 94 were reclassified as either trivial, feeds or other (other = discrepancies that the team were unable to classify because the drug regimen was not on the GP record/not issued by the GP recently, nor written up on the hospital drug chart but flagged up by the pharmacist or patient). The 209 “GPRx v AMO(u)” unintentional discrepancies affecting 109 patients were clinically assessed.  
3.3.3 Incidence of patients with at least one “GPRx v AMO(u)” unintentional discrepancy

The patient incidence of having at least one “GPRx v AMO(u)” unintentional discrepancy for all patients in the study was:

(Number of patients with “GPRx v AMO(u)” discrepancies/total number of patients seen in 5 months)  

Incidence = 109/244 × 100 = 45%.  

This incidence rate only accounts for the patients who were taking (or expected to be taking) long term medication prior to hospital admission and who were seen during pharmacy operational hours.  
3.3.4 Clinical significance of “GPRx v AMO(u)” unintentional discrepancies

The 209 “GPRx v AMO(u)” unintentional discrepancies representing 109 patients were classified using the Cornish methodology and it was found that 189 drug discrepancies (100 patients) were unintentional discrepancies that were classifiable into the “harm” classifications.  

The number of “GPRx v AMO(u)” discrepancies and patients per each clinical classification are described below: - 

· Number of Class 1 “GPRx v AMO(u)” discrepancies = 57 (30%)      
*40 patients (40%)

· Number of Class 2 “GPRx v AMO(u)” discrepancies = 89 (47%)      
*62 patients (62%)
· Number of Class 3 “GPRx v AMO(u)” discrepancies = 43 (23%)      
*28 patients (28%)

*Note the number of patients did not tally to 100 as any single patient may have more than one “GPRx v AMO(u)” discrepancy.  

The figures above show the individual numbers of patients per class of “GPRx v AMO(u)” discrepancy.  When the discrepancies for the 100 patients were considered collectively, and only the most serious discrepancy was taken into account (i.e. where the patient had more than one “GPRx v AMO(u)”discrepancy)  then the number of patients where the highest class of discrepancy are: -

· 22 patients where Class 1 is the most serious “GPRx v AMO(u)” discrepancy (22%)

· 50 patients where Class 2 is the most serious “GPRx v AMO(u)” discrepancy (50%)

· 28 patients where Class 3 is the most serious “GPRx v AMO(u)” discrepancy (28%)

Hence 28 patents had at least one “GPRx v AMO(u)” discrepancy which was serious, 50 patients had at least one discrepancy that was moderately serious.  
The overall incidence of patients with at least one moderate or severe “GPRx v AMO(u)” unintentional discrepancy was: - 
78 patients (divided by 244 patients seen over 5 month period × 100 = 32%).

3.3.5 Frequency of medication type (as per BNF chapter) in relation to the medications ordered during the data collection and unintentional discrepancies
The frequency of occurrence of all medication identified during this study, in descending order, by BNF chapter were: central nervous system; gastrointestinal system; respiratory system.  However, when the drugs that were identified as “GPRx v AMO(u)” discrepancies were grouped into BNFC chapters, it was shown that the most frequently prescribed drugs in descending order were: respiratory system; gastrointestinal system; central nervous system.  Table 1 provides a breakdown of the medications ordered per BNFC main chapter from the entire data set and subset of “GPRx v AMO(u)” discrepancy.  
Table 1 – List of medication orders and “GPRx V AMO(u)” unintentional discrepancies as per BNF chapter

	
	
	
	GPRx V AMO Unintentional Discrepancies

	
	
	Total number of medication orders (percentage)
	Class 1
	Class 2
	Class 3
	Total

	BNF Chapter
	1. Gastrointestinal system
	189

(18.82)
	10
	14
	7
	31

	
	2. Cardiovascular system
	53

(5.28)
	1
	1
	2
	4

	
	3. Respiratory system
	178

(17.73)
	4
	51
	11
	66

	
	4 Central Nervous System
	210 

(20.92)
	14
	5
	11
	30

	
	5. Infection
	71

(7.07)
	3
	9
	4
	16

	
	6. Endocrine system
	50

(4.98)
	1
	2
	5
	8

	
	7. Obstetrics, gynaecology, and urinary-tract disorder
	1

(0.10)
	-
	-
	-
	-

	
	8. Malignant disease and immunosuppression
	16

(1.59)
	-
	-
	-
	-

	
	9. Nutrition and blood
	122

(12.15)
	21
	5
	2
	28

	
	10. Musculoskeletal and joint diseases
	26

(2.59)
	2
	1
	0
	3

	
	11. Eye
	4

(0.40)
	-
	-
	-
	-

	
	12. Ear, nose and oropharynx
	1

(0.10)
	-
	-
	-
	-

	
	13. Skin
	36

(3.59)
	1
	0
	0
	1

	
	14. Immunological products and vaccines
	1

(0.10)
	-
	-
	-
	-

	
	15. Anaesthesia
	4

(0.40)
	0
	0
	1
	1

	
	Unknown
	42 

(4.18)
	0
	1
	0
	1

	
	Total 
	1004
	57
	89
	43
	189


3.3.6 Frequency of discrepancies across the four sites
The results of the data collection across the four sites was stratified according to site to determine if all four sites experienced discrepancies and had potentially clinically significant discrepancies in the absence of medication reconciliation.  The results are shown on table 2 below: - 
Table 2 Stratified results for each of the four study sites

	Site
	Birmingham
	London
	Leeds
	North Staff 
	Total

	Number of patients on LTM
	60
	63
	60
	61
	244

	Number of medication regimens (All that was recorded)
	236
	282
	174
	312
	1004

	Number of total GP v AMO discrepancies recorded 
	113
	190
	104
	175
	582

	% of total GP v AMO discrepancies (total discrepancies divided by the number of medication regimens)
	47.88
	67.38
	59.77
	56.09
	

	Average medications per patient on LTM 
	3.92
	4.48
	2.9
	4.72
	4

	Number of patients with an unintentional GP v AMO discrepancy (harmful)
	11
	37
	26
	26
	100

	% patients with an unintentional discrepancy (harmful)
	18.33
	58.73
	43.33
	42.62
	

	Total number of unintentional GP v AMO discrepancies (harmful) 
	12
	75
	42
	60
	189

	% of unintended discrepancies (out of all medications)
	4.68
	13.12
	14.94
	9.03
	

	Number of patients with Class 2 or 3 discrepancies (Clinically significant unintentional discrepancies) 
	6
	27
	21
	24
	78


3.4 Discussion
The results from the multisite study demonstrates that “GPRx v AMO(u)” medication discrepancies occur at hospital admission for paediatric patients in all 4 study sites. The overall incidence of patients associated with these unintentional changes, and classified as  having the potential to cause moderate or severe harm if left unchanged is 32%. This is the first multisite and non-speciality specific study in the UK to demonstrate that children admitted to hospital experience unintended GPRx v AMO medication discrepancies upon hospital admission prior to pharmacist conducted medicines reconciliation. In comparison to adult studies, the study by Cornish et al (2005) showed that 38.6% of adult patients admitted to hospital experience a clinically significant unintended discrepancy utilising the same methodology.  A paediatric study from Coffey et al conducted in a general paediatric setting showed a relatively smaller proportion of patients with unintended discrepancies which was reported as 22%.  
The study methodology used in this present study was different from the study conducted by Cornish et al and Coffey et al in respect to what source was used to define the pre-admission medication (PAM) list which was then compared with the AMO.  Cornish et al and Coffey et al based the PAM on a list derived by study pharmacists; however this present study used the GP record to identify PAMs.  Whilst it is known that 1 in 8 children on long term medicines receive medication prescribed by more than one source e.g. GP and hospital consultant (Terry, 2010) patients at home are the responsibility of their GP and as a consequence it may be expected that their records are up to date and complete. There were cases in this present study where the discrepancies between GP and drug chart (“GPRx v AMO(u)”) could not be classified using the “potential for harm” definition, reflecting that the GP did not hold the complete record. The two previously published studies did not observe how accurate, or sensitive, each source of information was compared to the finalised pre-admission medication list.
This present study supports the need for medicines reconciliation to be conducted after the AMO is written up and confirms that medicines reconciliation is required for hospitalised children in a general setting, irrespective of clinical speciality.
3.5 Conclusions

From the results, it can be observed that discrepancies occur in hospitalised children in 4 English hospitals between their GPRx and AMO records.  This is the first UK study to confirm this important finding. The overall incidence of patients with at least one “GPRx v AMO(u)” discrepancy, with potential for moderate or severe clinical risk,was 32% from the entire study cohort of children who were admitted and who were prescribed long term medications prior to admission.  78% of the “GPRx v AMO(u)” discrepancies had the potential to cause moderate to serious harm if left unresolved. This finding confirms the need for medicines reconciliation within this cohort. The medicines reconciliation process should identify the patient’s pre-admission medication as a pre-requisite to identifing the most suitable drug regimens following admission.  

Further analysis of the data collected was then used to support the development of a paediatric specific medicines reconciliation pathway. 
4. Defining, development and piloting of a derived medicines reconciliation pathway and form

4.1 Aims and objectives

The aims and objectives of this section were: -

· To utilise the data collected from Chapter 3 to identify how medicines reconciliation in children should be conducted by: - 

· Analysing the sensitivity of each source of information that was used to conduct medicines reconciliation from the data collection forms 
· Identify anomalous findings from the results and implications for the model medicines reconciliation process
· Assess the discrepancies that occurred between the pharmacist recommended therapy (recorded on the data collection form) and the AMO and compare this to the GP pre-admission medication history 
· Presenting the data to the multisite study team for review and comments

·  Utilising the findings from the previous phases of the study, design a medicines reconciliation pathway and form, for pharmacists to use, and pilot its use across the study sites.  
4.2 Method

4.2.1 Assessment of sensitivity of each source of information obtained during data collection against the pharmacist’s recommended therapy 
The data collected for the 189 paediatric patients on long term medications from the 5 month prospective observational study who had at least one “GPRx v AMO(u)” discrepancy as described in chapter 3.2.1 was re-analysed with an alternative outcome measure described below.

The pharmacist recommended therapy was taken as the most accurate reconciled medication list and each source: GP; parent-carer interview and patient own drugs were compared against this new standard.  The percentage of medication foreach source of information which matched the pharmacist recommended therapy was calculated using the following formula: -



For the sources of information that had the highest match against the pharmacist’s recommended therapy, the data was further explored to identify which other data sources could provide additional relevant information.
The sensitivity was subsequently calculated as: - 



4.2.2 Extraction of anomalous data from the multisite study

The data collected from section 3.2.2 was explored for anomalous data that did not fit the expected trend. The anomalous data that was explored and extracted included:
· ““GPRx v AMO(u)” unintentional discrepancies where deviating from the GP record was considered to have potential for a patient benefit.
· “GPRx v AMO(u)” unintentional discrepancies where the pharmacist recommended therapy was different to, and did not match any of the sources of information collected during the data collection (GP, Drug Chart, parent-carer interview, and PODs).       
· Other findings from the data. For example discrepancies as a result of the GP record being ambiguous, with examples such as “use as directed” and medication reported in the medication history, but not written up on the drug chart that were long term but not frequently used except for in emergency.  .  
4.2.3 Defining the discrepancy by comparing the pharmacist recommended therapy against the initial drug chart (Pharmacist v AMO)
4.2.3.1 Data collection and defining of the “Pharmacist v AMO” discrepancy
The data collected for the 244 paediatric patients prescribed long term medications from the 5 month prospective observational study as described in chapter 3.2.1 was used with an alternative outcome measure described below:

The pharmacist recommended therapy was compared against the AMOs and discrepancies were identified.  To avoid confusion, the discrepancies between the Pharmacists recommended therapy versus the AMOs will be referred to as the “Pharmacist v AMO” discrepancies. These were then classified into intentional “Pharmacist v AMO(i)” and unintentional “Pharmacist v AMO(u)” discrepancies based on the information collected  In this definition an AMO was either ‘intentional’ or ‘unintentional’ compared with the GPRx (see above), and this defines this aspect of the discrepancy e.g. Pharmacist v AMO(i) - there was a clear decision from the hospital prescriber to change existing therapy and this disagrees with the pharmacists judgement; Pharmacist v AMO(u) - the pharmacist and AMO disagree and the AMO prescription was an unintentional change from the GPRx.
The “Pharmacist v AMO(u)” unintentional discrepancies were then considered for clinical assessment using the method from Terry et al (2010), adapted from the Cornish method (2005). The patient incidence of the “Pharmacist v AMO(u)” unintentional discrepancies in patients was calculated using the following formula: - 

4.2.3.2 Clinical assessment method

The “Pharmacist v AMO(u)” unintended discrepancies were summarised into a descriptive commentary, and the patient’s age, weight, diagnosis and indication were provided to the assessors.  Data was presented in an MS Excel 2007 spreadsheet where one row represented one discrepancy.  The anonymised spreadsheet was sent to the clinical assessment panel judges individually via email (the same clinical assessment panel judges that assessed the “GPRx v AMO(u)” unintentional discrepancies earlier see section 3.2.2).  Each judge was asked to score the potential harm of each “Pharmacist v AMO(u)” discrepancy on a case by case basis, based on a theoretical scenario where the discrepancies were left unchanged over a period of 7 days.  
The classifications of the severity were: - 

· Class 1: - Unlikely to cause patient discomfort or clinical deterioration

· Class 2: - Potential to cause moderate discomfort or clinical deterioration

· Class 3: - Potential to result in severe discomfort or clinical deterioration
The expert judging panel members had received training/experience in scoring the discrepancies during a previous meeting comparing the GP record (GPRx) versus the Admission Medication Order (drug chart).  
The scores were sorted and stratified into the level of agreement between the final judges.  Where all 5 judges agreed on the final scores, these were confirmed as the final classification.  For the “Pharmacist v AMO(u)” unintentional  discrepancies where the agreement was 4 judges or less, these were evaluated by the study site lead pharmacists/study pharmacists (ST, DT, KW, HH, CH) during a team meeting where  the final score was discussed until consensus was reached.
The incidence rate of the number of patients who had moderate or severe “Pharmacist v AMO(u)” unintentional discrepancies was calculated as follows: -

4.2.4 Design of the model paediatric specific medicines reconciliation pathway and data collection form
A model paediatric medicines reconciliation pathway and data collection form was developed after reviewing the results from sections 3.3, 4.3.1, 4.3.2 and 4.3.3. The form was designed by the research pharmacist CH, and sent to the multisite study team of lead pharmacists (HH, AL, DT, ST, KW) for review and comments were received and relevant amendments and adjustments to the pathway and intervention form were made.  Please refer to Appendix D and E for the medicines reconciliation pathway and data collection form.  The model paediatric specific medicines reconciliation form was then piloted see section 4.2.4.   
4.2.5 Pilot data collection using the model medicines reconciliation pathway and data collection form

The model medicines reconciliation data collection form and pathway designed in section 4.2.4 was piloted across the 4 study sites using the study design below. 
Each of the four study sites in Birmingham, Leeds, London and North Staffordshire were required to select an opportunistic sample of 20 patients admitted to paediatric wards who were taking long term medication over the period of Monday 20th February – Friday 16th March 2012 and conduct a full medicines reconciliation on each patient.  Pharmacists were selected as the healthcare profession to conduct the pilot data collection based on NICE guidance for medicines reconciliation on admission, where it was recommended that pharmacists were involved in medicines reconciliation. The pharmacist data collectors were asked to conduct the medicines reconciliation and create a final pharmacist’s concluded medication list of pre-admission medications using one of the three defined pathways in the following order of selection depending on source availability:

· Pathway A (parent-carer first)

· Pathway B (POD first) – if parent-carer not available

· Pathway C (Medical notes first) – if neither parent-carer or PODs not available

Data was recorded on the data collection sheet provided (see Appendix E and F respectively for further details). For the purposes of comparison, all patients’ initial drug chart orders (prior to any pharmacist intervention or screening) were also recorded, to evaluate the discrepancies identified.  A discrepancy in this part of the study was defined as a difference between the final pharmacist concluded medication list of pre-admission medications as recorded on the intervention data collection form versus the AMO (“Iintervention v AMO”). All sources of information were recorded for the purposes of identifying which were used by the pharmacists during the proposed model pathway to reconcile the patient’s admission.   In the pilot and evaluation of the proposed new model pathway, the pharmacists have some choice over which sources of information they obtained and used to determine the patient’s medication requirements. This is in contrast to the main study data where the methodology required obtaining and considering a definitive list of sources. The term ‘Intervention’ is used to identify the pharmacist’s reconciled medication list during the pilot and assessment of the proposed model pathway. 
Inclusion and exclusion criteria 

Patients who had a diagnosis of a long term condition and / or taking long term medication were included in the pilot study.
Patients were excluded if: - 
1. They were aged 19 years or older

2. They were on the intensive care unit or equivalent

3. Their admission was due to a transfer from another hospital or another ward (they were included in the study if they were admitted to the ward via A&E / ED).

4. The medicines reconciliation could not be completed for practical reasons (e.g. outside normal pharmacy opening hours or at weekends)
4.2.6 Combination and comparisons of medication discrepancies identified “GPRx v AMO, “Pharmacist v AMO” and “Intervention v AMO”
The results from the “GPRx v AMO” discrepancies, “Pharmacist v AMO” discrepancies and the “Intervention v AMO” discrepancies were tabulated for comparison.  An association between the two methods of defining discrepancies on the data set from the main multisite study was used for the “GPRx v AMO” and “Pharmacist v AMO” discrepancies and was tested using Pearson Chi-Squared test and the Cohen Kappa statistic.  
4.3 Results
4.3.1 Assessment of sensitivity of each source of information against the pharmacist’s recommended therapy from the main multisite study

A comparison of the pharmacist recommended therapy (a decision the pharmacist made at the conclusion of the medicines reconciliation process) against the sources of information used showed that the parent-carer provided the most accurate information by matching 81% of the pharmacist recommended therapy.  The GPRx matched the pharmacist’s recommended therapy in 70% of cases whereas the PODs only matched in 28% of cases. A detailed breakdown is shown in Table 3 below.  
Table 3 – Table showing the number and percentage of matches for each source of information to the pharmacist’s recommended therapy

	Source of Information
	Number of matches to the pharmacist recommended therapy 
	Percentage matching the pharmacists recommended therapy

	Parent-carer
	153
	153/189 X 100 = 81%

	GPRx
	132
	132/189 X 100 = 70%

	POD
	53
	53/189 X 100 =  28%


Thus using the pharmacist recommended therapy as the standard, the best matched source (parent-carer) would have identified 81% of all the medication being taken by the child.  In order to reconcile the remaining 19% where the parent-carer interview did not match with the pharmacist’s recommended therapy – 22/36 (61%) would have been resolved via GP input and 3/36 (8%) via the admitting doctor’s order only.  In 11/36 (31%) cases, there were conflicting information and the pharmacist made the recommendation based on clinical judgement.  
If the information from the GPRx was taken as the only source of information used to take the medication history (which was the second best source of information that matched the pharmacist’s recommended therapy) this would have provided accurate information in 132 out of 189 (70%) required medications.  For the 57 (30%) of missing data, 43/57 (75%) would have been resolved via parent-carer input, 12/57 (21%) would have been resolved with patient own drugs, and 3/57 via the admitting doctors only.  In 11/57(19%) cases, there were conflicting information and the pharmacist made recommendation based on clinical judgement.
4.3.2 Extraction of anomalous data from the multisite study
4.3.2.1 “GPRx v AMO(u)” unintentional discrepancies where deviating from the GP would have been a beneficial outcome rather than harmful
Of the 209 “GPRx v AMO(u)” unintentional discrepancies identified in the main study, only 189 were classifiable using the Cornish methodology of potential to cause clinical deterioration and harm.  There were 20 “GPRx v AMO(u)” unintentional discrepancies where deviating from the GP medication was considered beneficial.  Hence for these discrepancies, the Cornish methodology was adapted and redefined as the following: - 

Class 1* - A deviation from the GPRx record would result in minor patient benefit 

Class 2* - A deviation from the GPRx record would result in patient benefit and prevent a discrepancy that has the potential to cause moderate clinical deterioration and harm.  

Class 3* - A deviation from the GP record would result in patient benefit and prevent a discrepancy that has the potential to cause severe clinical deterioration and harm.  

It was found that for the 20 “GPRx v AMO(u)” unintentional discrepancies that were classified as a benefit, 4/20 (20%) were class 1*, 14/20 (70%) were class 2* and 2/20 (10%) were class 3*. 
The anomalous results of discrepancies between the GPRx pre-admission medication and Admission Medication Orders highlighted a possibility that some types of medications may not have been recorded accurately in the GP records.  When classifying the “GPRx v AMO” discrepancies into the two categories “unintentional” or “intentional”, it was presumed that the GPs had not intended to omit the record and that the intention would be for the GP to have the entire information about the patient’s medication.  
Examples of a GPRx v AMO(u) unintentional discrepancy where deviating from the GP would have been beneficial rather than harmful is given in the boxes below :- 


4.3.2.2“GPRx v AMO(u)” unintentional discrepancies where all sources did not agree with the pharmacist recommended therapy
From the results, it was found that there were “GPRx v AMO(u)” unintentional discrepancies where each of the sources of information did not agree with the pharmacist recommended therapy.  On some occasions the pharmacist also did not agree with what was prescribed by the hospital physician on the Admission Medication Order.  This occurred in 11 of the discrepancies affecting 9 patients and a description of each discrepancy and its type of discrepancy and clinical significance is tabulated on Table 4.  In summary all 11 discrepancies were resolved by pharmacists during the medicines reconciliation process; 10 potential ommissions were avoided and 1 dose regimen was highlighted and resolved.
Table 4 Table of discrepancies where the pharmacist recommendation did not match any source or the AMO

	PATIENT ID Age and weight
	Description of “GPRx v AMO(u)” unintentional Discrepancy
	Discrepancy classification (1 -3) 
	Type of Discrepancy

	317, 

9 months, 3.5kg.  
	Omeprazole 10MG/5ML solution 2.5MG OD - from GP. The caregiver and PODs were both unavailable and this was not charted on the AMO, however pharmacist recommended 5MG OD MUPS
	2 Moderate
	Omission 

	342, 7 years, 10.7kg 
	Midazolam buccal, caregiver has mentioned that they never had to give. GP confirms that patient hasn't had a supply since November 2010, nil PODs were brought in and this was not charted (No AMO order), pharmacist recommended PRN buccal - 2.5MG pre-filled syringe
	3 Severe
	Omission 

	351, 6 years, 17.6kg
	Montelukast 5mg chewable - caregiver - dissolves in water and takes OD, no POD, GP record gives 5mg OD, AMO - Singuilaire prescribed - but no dose written on the chart. Pharmacist recommends to query.
	3 Severe
	Direction discrepancy

	405, 13 years, unknown weight
	Adcal D3 was mentioned by caregiver as take one OD, GP record was take two OD but was last issued in August 2010, no PODs were brought in and the Adcal D3 was not written as an AMO.
	2 Moderate
	Omission 

	432, 3 years, 16.1kg
	Cetirizine - not mentioned by caregiver and no PODs, however GP states 5MG/5ML - 5ML OD PRN - this has not been ordered as an AMO.  Pharmacist recommends that this is reviewed as patient already on chlorpheniramine
	1 Minor
	Omission 

	432, 3 years, 16.1kg
	Chlorpheniramine 2mg/5ml liquid - caregiver does not mention, no POD, GP records show 5ML MDU for anaphylaxis - not charted on AMO.
	1 Minor
	Omission 

	432, 3 years, 16.1kg
	Montelukast 10mg tablet - not mentioned by caregiver, no POD, GP record instructs - Crush in 10mls of water give 4mls (4mg) ON.  Not charted on AMO - pharmacist recommends review.  
	3 Severe
	Omission 

	435, 12 years, 41kg
	Cetirizine 1mg/ml liquid - caregiver does not mention this and nil PODs, however GP states dose of 10mg OD, not charted as AMO.  Pharmacist recommends that it is not required.
	1 Minor
	Omission 

	910, 13 years, 105kg
	Risperidone 1mg/ml - caregiver gives 1.5ML BD, GP records states 1.5ML BD, POD states 1.5ML BD also, however AMO not written up.  Pharmacist recommends 1ML BD
	3 Severe
	Omission 

	979, 5 years, 11.4kg 
	Salbutamol 100MCG inhaler - caregiver 10 puffs PRN, GP records show 1-2 puffs PRN, no PODs and not written on AMO
	2 Moderate
	Omission 

	985, 4 years, 14kg 
	SALBUTAMOL - Caregiver - 2puffs BD and PRN - GP 4-5 puffs MDU, no PODs, not written up on AMO
	2 Moderate
	Omission 


4.3.2.3 Other Anomalies 

On examination of the dataset the following was observed: - 

· Some drugs that were omitted from the initial drug chart, unintentional discrepancies, were as a result of the drugs not taken regularly long term but would be essential and required in an emergency.  Some examples of these include midazolam buccal liquid and Epipen (adrenaline).  
· Some GP records reported the patient’s long term medications as “as required” or “as directed by hospital.”  It was hence unclear and difficult to define these as definite unintentional or intentional discrepancies.  
4.3.3 “Pharmacist v AMO(u)” unintentional discrepancies and their clinical significance
From the data collected when comparing the pharmacist recommended therapy against the Admission Medication Order, It was found that there were 361 “Pharmacist v AMO” discrepancies (164 patients) out of the 1004 medication orders (244 patients) therefore 36% of orders had this type of discrepancy.
The overall patient incidence of “Pharmacist v AMO” discrepancies over the 5 month data collection period was 67% (164 ÷ 244 × 100).
The “Pharmacist v AMO” discrepancies were then classified into intentional or unintentional based on the information collected about the AMO.   The discrepancy was considered to be intentional (Pharmacist v AMO(i)) where the hospital doctor made a clear decision to change existing therapy and this disagrees with the pharmacists judgement. Discrepancies where the pharmacist and AMO disagree and the AMO prescription was an unintentional change from the GPRx were classified as unintentional.  Of the 361 “Pharmacist v AMO” discrepancies 342 were classified as unintended “Pharmacist v AMO(u)” discrepancies.  The 342 “Pharmacist v AMO(u)” unintended discrepancies that arised were clinically assessed by the panel of expert judges as described in the method.  The 5 judges had total consensus on scores for 53 “Pharmacist v AMO(u)” unintended discrepancies.  The remainder of the Pharmacist v AMO(u)” discrepancies (289) were presented to the site leads and study pharmacists (ST, DT, KW, HH, CH)  who determined the final score for each discrepancy.
The flow diagram Figure 2 below summarises the process of clinical assessment and scoring of the “Pharmacist v AMO(u)” unintentional discrepancies: - 
Figure 2: - flow diagram summarising the clinical assessment process of the 342 “Pharmacist v AMO”unintentional discrepancies 










After the validation stage, there were 327 “Pharmacist v AMO(u)” unintended discrepancies affecting 155 patients.  The numbers of “Pharmacist v AMO(u)” unintentional discrepancies per patient ranged from 1 to 9 discrepancies per patient (median = 2 per patient, inter-quartile range 1 – 2).  Of these discrepancies, 126 (39%) were class 1, 189 were class 2 (58%) and 12 (3%) were class 3 and considered serious.  In terms of the classes of discrepancies: 
· 34 (21.9%) patients had Class 1 “Pharmacist v AMO(u)” unintentional discrepancies as the most serious class of discrepancy

· 111 (71.6%) patients had Class 2 “Pharmacist v AMO(u)” unintentional discrepancies as the most serious class of discrepancy

· 10 (6.5%) patients had Class 3 “Pharmacist v AMO(u)” unintentional discrepancies as the most serious class of discrepancy

The incidence of “Pharmacist v AMO” unintentional discrepancies that were either moderately severe or severe was almost 50% (121 ÷ 244 × 100 = 49.6%). That is, the hospital prescriber, unaware that they were making a change to the patient’s pre-admission medication, have inadvertently modified the prescribed medication that, if uncorrected, could lead to moderate or severe clinical deterioration in half of patients admitted to hospital taking long term medication.
4.3.4 Design of the model paediatric specific medicines reconciliation pathway and data collection form

From the analysis of the data from the main study and discussion with the reviewers of the proposed model medicines reconciliation pathway a model medicines reconciliation data collection form (Appendices F and G) was developed.  This section of the results will report on the rationale behind defining the pathway and model medicines reconciliation form contents.
Pathway: - 
· It was considered that the preferred pathway was to start with the parent-carer first where available, since the parent-carer was found to be the most accurate source of information available which agreed with the pharmacist’s recommended therapy.  
· Labelled patient own drugs or medical notes were considered as alternative starts to the pathway if the parent-carer was not available, and the data collector was asked to seek other sources until satisfied.
· The pharmacist using the pathway was prompted to ask the parent-carers if the child was taking any medications for emergency use and / or injections (as the results showed that some emergency use drugs that were long term were being omitted).  

· With regards to patient’s medical notes – the pathway prompted the pharmacist to look for GP letters, GP repeat prescription lists, a recent discharge letter from other hospitals, hospital outpatient clinic letters and outpatient prescription copies.  These were suggested following  discussion  by the study team and are thought to be important sources of data that may otherwise be overlooked These should be carefully considered by those conducting the medicines reconciliation, and in particular when determining if the GP should be contacted or not.
Data collection form

· The data collection form included a column for the pharmacist to document if they recommend the patient to stop/continue/change or hold – as this would be important in the continuity of the patient’s care.  

4.3.5 Pilot data collection using the model medicines reconciliation pathway and data collection form

4.3.5.1 General results and demographics 

Across the four study sites medicines reconciliation was conducted for 82 patients on long term medications using the pilot medicines reconciliation intervention pathway and data collection form.  From this 283 medications were identified and the number of medications per patient ranged from 1 – 19 (median 3, inter-quartile range 2-4).  The age of the patients ranged from 18 days to 16 years of age, and 41 were female, 40 were male. One patient did not have a gender recorded.  The specialities managing the patients varied and consisted of cardiology, general paediatric medicine, metabolic, gastrointestinal, neurology, neurosurgery, oncology, renal, respiratory and surgery.  The majority of patients were managed by general paediatric medicine.  
4.3.5.2 Choice of intervention pathway
Pharmacists were guided in respect to the 3 model medicines reconciliation pathways available in this part of the study – see section 4.2.5.
Pharmacists conducting the data collection mainly opted for pathway A starting with the parent-carer (68/82), followed by pathway C starting with the notes(9/82), 3 did not record which pathway they used and pathway B (starting with PODs) was used twice. The patient’s GP was contacted in relation to 46% (131/283) of the medications ordered, and 50% (41/82) patients.  A breakdown of the number of GPs contacted per site is provided on table 5 below: - 

Table 5 – GP usage across the four study sites
	
	Birmingham
	London
	Leeds
	North Staffordshire

	Number of GPs contacted per patient
	8 
	13
	8
	12

	Total number of patients
	20
	20
	22
	20

	Percentage of patient GP’s contacted
	40%
	65%
	36%
	60%

	Number of medications where GP is used as a source
	29
	53
	25
	24

	Number of medications in total
	63
	79
	55
	86

	Percentage of medications requiring GP as a source
	46%
	67%
	45%
	28%


For the patients whose GP were not contacted, the sources used to reconcile the medications were from a variety of sources which includes: - parents, PODs, previous hospital discharge letters, medical notes, doctors notes and a neonatal unit letter.  

4.3.5.3 Sources of information used during the reconciliation process
For each medication that was recorded during the medicines reconciliation process, the data collector was asked to document exactly how many sources of information they had utilised before reaching their conclusion(s).  It was found that the number of sources used to reconcile each medication ranged from 1 – 5 sources with most medications being reconciled using two sources (59% or 164 of 280 medications with a source recorded). See Table 4. There were various reasons why there were cases where only one source of information was used to reconcile an individual medication. In some cases the pharmacist carrying out the medicine reconciliation would document the same medication but different discrepant doses (reported by each source on separate rows of the data collection form) and would then finalise by indicating which dose to continue and which dose to discontinue and disregard.  There was one patient where the GP was the only source to mention a patient’s medications for cystic fibrosis. There were two patients where the pharmacist did not use more than one source of information to conduct the medicines reconciliation and in those two cases the patient was only on one long term medication.  Of the two cases, one case was a patient who was prescribed prophylactic trimethoprim liquid (mentioned by the parent-carer as expected to be stopped by the GP, which was accepted as accurate by the pharmacist). In the second case a parent mentioned that their child was using saline nasal drops purchased over the counter on a long term basis.  Table 6 provides a detailed breakdown of the number of sources to reconcile each by BNFC chapter and class of medication. 
Table 6 Number of sources used for each drug finalised on the medication history
	 
	Number of sources used before pharmacist finalised medication history

	
	1
	2
	3
	4
	5

	BNF Chapter
	1 Gastrointestinal system
	2
	31
	10
	4
	0

	
	2 Cardiovascular sysyem
	1
	4
	0
	2
	2

	
	3 Respiratory System
	3
	40
	15
	4
	0

	
	4 Central Nervous System
	4
	38
	21
	3
	0

	
	5 Infection
	2
	12
	3
	0
	0

	
	6 Endocrine system
	1
	15
	2
	0
	0

	
	8 Malignant disease and immunosuppression
	0
	1
	2
	0
	0

	
	9 Nutrition and blood
	2
	14
	7
	10
	0

	
	10 Musculoskeletal and joint diseases
	0
	3
	1
	0
	0

	
	11 Eye
	0
	3
	2
	1
	0

	
	13 Skin
	1
	3
	7
	1
	0

	
	14 Immunological products and vaccines
	1
	0
	1
	0
	0

	
	unknown
	1
	0
	0
	0
	0

	 
	Total
	18
	164
	71
	25
	2


4.3.6 Combination and comparisons of medication discrepancies identified “GPRx v AMO, “Pharmacist v AMO” and “Intervention v AMO”
4.3.6.1 Comparison of the two methods of defining discrepancies – “GPRx v AMO” and “Pharmacist v AMO”

The different methodologies used to define medication discrepancies, “GPRx v AMO” and “Pharmacist v AMO” showed that there was more “GPRx v AMO” discrepancies (83%) compared with “Pharmacist v AMO” discrepancies (67.21%).  However in terms of unintentional discrepancies, there was a higher proportion of patients with the “Pharmacy v AMO(u)” compared to the “GPRx v AMO(u)” definition. Nonetheless the proportion of serious discrepancies when taking the GP as the comparator was higher at 22.75% versus 3.67% when the pharmacist was comparator.  Table 7 provides further details 
Table 7 – summary of the discrepancy findings comparing the two methods “GPRx v AMO” and “Pharmacist v AMO”
	
	“GPRx v AMO” Discrepancy 
	“Pharmacist v AMO” Discrepancy

	Medication orders as the denominator
	
	

	% of discrepancies in total
	582/1004 = 57.96%
	361/1004 = 35.96% 

	% of  unintentional discrepancies (where deviating from the GPRx or Pharmacist recommended therapy was considered harmful) 
	189/1004 = 18.82%
	327/1004 = 32.57%

	Unintentional discrepancies as the denominator
	
	

	% discrepancies with class 1
	57/189 = 30.16%
	126/327  = 38.53%

	% discrepancies with class 2
	89/189 = 47.09%
	189/327 = 57.80%

	% discrepancies with class 3
	43/189 = 22.75%
	12/327 = 3.67%

	Patients as the denominator
	
	

	% of patients with discrepancies - incidence
	203/244 = 83%
	164/244 = 67.21%

	% of patients with unintentional discrepancies - incidence
	100/244 = 40.98%
	155/244 = 63.52%

	Number of patients with an unintentional discrepancy as a denominator 
	
	

	% of patients with class 1 (as the highest class)
	22/100 = 22%
	34/155 = 21.94%

	% of patients with class 2 (as the highest class)
	50/100 = 50%
	111/155 = 71.61%

	% of patients with class 3 (as the highest class)
	28/100 = 28%
	10/155 = 6.45%


	% patients with a clinically significant moderate or severe discrepancy – incidence 
	78/244 = 31.97%
	121/244 = 49.59%


4.3.6.2 Comparison of the “GPRx v AMO”, “Pharmacist v AMO” and “Intervention v AMO” data
This section of results compares and contrasts the incidences of discrepancies from the results of the initial 5 month data collection discrepancies defined as GPRx v AMO and Pharmacist v AMO, and the Intervention v AMO discrepancies from the later one month data collection of the model intervention see table 8.  It was found that the pilot intervention only prompted contact with the GP for information in 45% of the cases as opposed to the mandatory contact during the multisite study.  In terms of the sources of information used to reconcile the medication ordered from the drug chart at admission, the pilot intervention data collectors used between 1 and 5 sources of information, taking into account each individual medication recorded. 
Table 8:  Table of collated results from “GPRx v AMO”, “Pharmacist v AMO” discrepancy from the multisite study and pilot medicines reconciliation intervention data
	
	Multisite data collection

(GP V AMO discrepancies) 
	Multisite data collection (Pharmacist recommended therapy versus AMO)
	Pilot model medicines reconciliation intervention data collection

	Length of study (in Months) 
	5 months
	1 month

	Number of patients in the study
	244 consecutive patients
	82 patients  convenience sample 

	Number of hospital sites
	4
	4

	GP as a Source of information
	In all cases
	In 45% of cases

	Sources of information used
	Between 2 – 3 from (parent-carer interview/GP/PODs)
	Between 1 – 5 

	Number of discrepancies out of the total number of drugs
	582/1004 =  

57.96%
	361/1004 = 

35.96%
	114 out of 283 = 40.28%

	Number of unintentional discrepancies out of the total number of drugs.  
	189/1004 = 18.82%
	327/1004 = 32.57%
	64 out of 283 = 22.61%



	Number of patients with discrepancies
	203/244  = 83.19%
	164/244 = 67.21%
	55/82 = 67.07%

	Number of patients with unintentional discrepancies 
	100/244 =  40.98%
	155/244 = 63.52%
	34/82 = 41.46%


4.4 Discussion
The results from this section indicate that there was not one single source of information that provided a complete list of medication that would represent the patient’s pre-admission medication. Reliable identification of the complete pre-admission medications requires triangulating the information from multiple sources.  The most reliable source of information was the parent-carer (81%) followed by the GP (70%). Other studies from Coffey et al (2009) in children described that a pharmacist medication history was taken and described the sources and gave a non-exhaustive list, but did not comment on how reliable each source of information was.   Another problem that was highlighted by anomalous results was the fact that there were drugs that were omitted from the initial drug chart due to the fact that these drugs were long term, but not regularly taken (emergency medicines).  
From a comparison of clinical signifance of the unintentional discrepancies as defined by the GPRx v AMO(u) and pharmacist v AMO(u) method, it was found that the proportion of patients who had Class 3 discrepancies was higher with the discrepancies defined as GPRx v AMO(u) 28% compared with the pharmacist v AMO(u) 6.5%.  

The intervention that was developed was based on the results and anomalous findings, from the multisite study where the medication history and reconciliation was taken using the GP, patient own drugs and parent carer interview on a standardised data collection form in section 3.2. The defined model pathway(s) prompted the pharmacists undertaking the medication history to check with the parents if the patient was on any long term medications that were used infrequently but were long term such as the emergency medication.. It provided the pharmacists with an extensive list of possible information sources to use and did not make contacting the GP compulsory.  The pharmacists were directed to use at least 2 sources of information per medicines reconciliation, and 59% of the medications were reconciled using two sources. The range of sources used to reconcile each medication was between 1 – 5 sources per medication. The majority of the pharmacists conducting the intervention chose the preferred pathway of starting the reconciliation with the parents and less than half contacted the GP which was a pattern seen across the four sites.  It was also found that where the GP was not used, the pharmacist would refer to the medical notes, a previous hospital discharge letter or use the Patient Own Drugs PODs to complement what the parents provided.  which places a question on whether contacting the GP for a medication history is always necessary for children in this setting.  
4.5 Conclusions
The multisite study data has shown that no single source of information is 100% reliable, (although in two isolated cases during the intervention pilot pharmacists used only one source of information to reconcile the medication for patients who were taking one long term medication). The data available from the patient’s GP is not always up to date with respect to the patient’s current medication. Parent-carers were identified as the most reliable source of information available but this data was also incomplete or inaccurate.  Based on the pilot intervention data collection, for the purpose of establishing a drug history, the GP was required to be contacted in 45% of cases when the pharmacists were given the choice of a wider range of sources.
Parent-carers often describe medications in terms of volume of liquid  or puffs of an inhaler without qualifying the dose with reference to the strength of the preparation.  Hence PODs may be an invaluable additional information source, when made available, to quantify the dose. However, due to the frequency of dose changes in children, associated with weight gain  the POD label may not reflect the current dose And care should be exercised when interpreting POD data.

5. Evaluation of the derived medicines reconciliation pathway – Focus Group
5.1 Background

So far in the study, it has been found that:

· medication discrepancies occur for children on admission to hospital in the absence of medicines reconciliation.

·   no single source of information can provide an accurate list of pre-admission medicines.

·  the pilot intervention highlighted that most pharmacists would use 2 sources and consult the GP in half of the occasions.
A focus group was convened to consider these issues and the proposed model medicines reconciliation process.
5.2 Aims and objectives

The aim of the focus group was to evaluate the model medicines reconciliation pathway and data collection form (see appendices C and D) in discussion with the pharmacists who were involved in the model medicines reconciliation pilot data collection (chapter 4.2.5) at the four sites – Birmingham, London, North Staffordshire and Leeds.  

In terms of the identified medicines reconciliation service the following aspects were to be considered:

· Documentation (how medicines reconciliation in children was documented prior to the implementation of the model medicines reconciliation pathway and data collection form and its suitability)

· Data collection – the sources used to conduct a medicines reconciliation in practice 

· Parent-carer interview – how reliable this was as a source

· Acceptability of the intervention – opinions of the pharmacists/investigators who piloted the model medicines reconciliation pathway and data collection form on the acceptability of it in real practice.  Further opinions and suggestions that were not collected during the data collection phases were gathered to refine.  

· Personnel – opinions and views on who should carry out the intervention, gathering views from the four sites.  
5.2 Method

5.2.1 Setting, participants and data management

The evaluation took place in the form of a focus group consisting of hospital pharmacists and lead principal investigators for each site of the study (8 participants).
The participants were all selected on the basis that they had taken part in either the design or data collection stage of the identified medicines reconciliation service.
The focus group that took place was guided by a moderator who guided the participants to discuss the following key topics around medicines reconciliation in children: -

· What would the participants define as admission medicines reconciliation in children and what does this mean to their practice?

· What was the participant’s common practice of medicines reconciliation children prior to the introduction to the intervention that was piloted?  

· How much time would the medicines reconciliation normally take and how was this normally documented?

· The participants were invited to discuss their views on the medicines reconciliation pathway and intervention that was piloted (as per section 2.3) and to suggest any additions and changes to the form

· The final discussion was over the topic of who should conduct medicines reconciliation in terms of personnel for example the pharmacist or technician.  

The question guide for the focus group can be found in Appendix E.  

5.2.2 Method of data management and analysis 

The focus group was audio recorded and transcribed (by CH).  The framework analysis approach from Richie and Spencer (1994), was applied to the data analysis of the focus group and the following steps were taken: -

The entire transcript was taken and used for analysis against a framework based on the question guide, medicines reconciliation intervention and early thoughts on the transcript. The researcher CH undertook the familiarisation stage of the analysis where the transcript, medicines reconciliation intervention and pathway developed was listened to again and an initial thematic framework was developed (see Table 9). 

Table 9 Initial thematic coding framework

	Main code
	Sub codes (or NVIVO nodes)

	1. Paediatric medicines reconciliation definition
	1.1 Best possible medication history

1.2 Best list

1.3 Medication history

1.4 Current medication

	2. Prioritising and selection of patients for medicines reconciliation
	

	3. Sources used for medicines reconciliation
	3.1 Parent/caregiver/carer
3.2 GP 
3.3 Hospital outpatient letter
3.4 Notes
3.5 PODs (Patient own drugs)

	4. Procedure of medicines reconciliation (prior to intervention trial)
	4.1 Sources used

4.2 Documentation

	5. Medicines reconciliation pathway – similarities and differences to existing practices
	

	6. Medicines reconciliation data collection form


	6.1 Suggested additions

6.2 Suggested changes

6.3 Suggested removals

	7. Opinions on having a paediatric specific medicines reconciliation process
	7.1 Comparison and contrast with adults

	8. Who should carry out medicines reconciliation?
	9. Technician

10. Pharmacist

11. Other healthcare professionals

12. Doctor


The initial 22 minutes  (20%) of the transcript recording, was coded independently by two researchers CH and MW (Mariam Wahab) using the initial framework using NVIVO Version 10 to assist with coding and retrieving.  The similarity and differences between the two coders was discussed and a final framework developed.  The coding framework was used to code the rest of the transcript.  The interpretation of the results from the coding of the focus group was conducted by CH and was based on the objectives of the focus group in the following areas: - 
·  the concept of how medicines reconciliation in children is documented 
· which particular sources are used 
· how reliable parent-carer interview is
· acceptability of the intervention
· Personnel who should use the intervention
5.3 Results and Discussion

Full details of the focus group deliberations are provided in Appendix G.  

5.4 Conclusion

From the focus group, it was found that the participants’ opinions were: - 
· Medicines reconciliation in children was different from adults and required an alternative approach.
· Children are often seen by more than one healthcare professional, not just the GP outside that of a hospital setting.  

· A child’s medicines reconciliation should be conducted using more than one source and that the parents were useful in providing most, but not all, the information and could signpost the pharmacist as to where to look for further details.
· Participants also mentioned that parents often referred to their children’s liquid medicines in volume units, which made the patient own drugs valuable in identify a dose in cases.  
· With regards to sources of information, it was commented that the sources of information were sometimes difficult to find and locate.
· Who should conduct medicines reconciliation was discussed. The role of doctors, pharmacists, pharmacy technicians, and pre-registration pharmacists were considered. The participants concluded that medicines reconciliation on admission was actually two separate processes. The initial process was fact gathering, suitable for completion by technicians and pre-registration pharmacists. The second process involves interpretation of data and final conclusions and this is best performed by a pharmacist.  

6. Summary of project findings, implications for practice, limitations and recommendations
6.1 Summarised project findings
The main multisite study has demonstrated that: - 

· The paediatric population across 4 UK hospitals experience discrepancies in their initial drug charts (AMOs) that are written up at admission by the hospital doctors.
· A proportion of the “GPRx v AMO” unintentional discrepancies are clinically significant and can lead to harm if left unchanged, supporting the need for medicines reconciliation services.
· Anomalous results show that the GP record was not the most reliable source of information or representation of the patient medication history, whereas the parent-carer was the most reliable, but incomplete, source.
· Many sources of information may be required to reconcile the patient’s drug chart and that the pharmacist recommended therapy, based on these sources, was considered to be the best possible representation of the pre-admission medication.
The intervention study demonstrated that: - 

· In Practice GPs were not always consulted by study pharmacists when obtaining a medication history and reconciling the medication.
· With the exception of two cases, all patients’ medicines were reconciled using at least two sources of information and there were also cases where 5 sources of information were needed before the pharmacist completed the reconciliation. 
The focus group concurred with this view that one source of information would not provide the complete information on a paediatric patient’s history and that the process of obtaining a medication history from a child differed from the adult model. 

6.2 Study Limitations

The study covered four geographical regions in England and two of these sites were major children’s hospitals. Only children who were on long term medications were included in the study. This study did not include patients who were admitted and subsequently discharge out of hours before being reviewed by the pharmacy team and the study design did not set out to stratify and ensure that all specialities of paediatrics were represented proportionately.
The study was pharmacist led and may be considered to have justified a service that was taking place in clinical pharmacy amongst the paediatric pharmacists, but is not part of the national guidelines.  Hence, this study may be biased, although the issue of poor medicine reconciliation currently is evidence based. 
The study scope did not cover the aspect of whether patients with more than one co-morbidity and with poly-pharmacy would be at increased risk of discrepancies. The study also did not explore the issue of patient outliers and whether this circumstance influences omissions outside of the specialty the patient is located within.
6.3 Implications and importance for clinical practice and policy

This study supports the view that medicines reconciliation is required for paediatric patients in order to reduce potential clinical harm as a result of discrepancies that occur across the interfaces of care. This service should be part of the clinical ward pharmacist’s role despite there being no national guideline policy that covers children.
The main multisite study has demonstrated that there are clinically significant discrepancies that occur across the four English study sites and these findings should be considered generalisable to other paediatric settings. Without the use of medicines reconciliation, paediatric patients are at clinical risk of unintended medication changes. NICE should reconsider its existing guidance and now include children within the expectations of medicines reconciliation services.

This study provides additional evidence of the clinical importance of performing medicines reconciliation on admission of children to hospital and provides a model pathway to perform this service. The pathway was successful used in all 4 study sites. However, this study was not designed to identify which staff groups can perform this service. Throughout this study pharmacists were used to undertake and record the reconciliation and to make discrepancies know to prescribers for resolution. After completing over 300 paediatric medicines reconciliations under study conditions across 4 sites the study team holds the opinion that pharmacists are well placed to perform this role and that the data collection part of the pathway is suitable to delegate to trained pharmacy ward technicians. Further research is required to identify if these opinions are supported by evidence.
6.4 Suggested further studies and actions
The study was an observational study which was aimed at identifying the occurrence of medication discrepancies in children.  Suggestions of further studies would be: - 

· To carry out an economic evaluation on the medicines reconciliation intervention and model the cost effectiveness of this service.
· To conduct a trial of the new intervention in the form of a randomised controlled trial or conduct a ‘before and after’ study.
· To conduct observational studies at other interfaces of care, for example transfer, discharge and post hospital discharge.  

· To design a handbook on how to conduct medicines reconciliation as an education tool for pharmacists and student healthcare professionals in training. 

· To identify if hospital doctors responsible for prescribing on admission agree with the recommendations of this study.
· To run the same study, but stratifying the patient’s into admission ward speciality to identify ‘outlier’ effects on medication omissions.
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Appendix B – Pre-assessment study form used in admissions study      (Chapter 3) 
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Source: - Form developed and adapted from Terry et al 2010.  

Appendix C – Data collection form used for Admissions study (Chapter 3)

[image: image2.emf]
[image: image3.emf]
[image: image4.emf]
[image: image5.emf]
[image: image6.emf]
[image: image7.emf]
[image: image8.emf]
[image: image9.emf]
[image: image10.emf]
Appendix D Pharmacist led medicines reconciliation in children – pathway intervention (Admission)

Last updated – Friday 10th February 2012

Choose appropriate graded pathway according to availability.  The pharmacist undertaking the medicines reconciliation should seek to use the pathways in the following order: A before B, B before C.  The three pathways will all lead to a best procedure for carrying out the medicines reconciliation depending upon circumstances.  

Medicines reconciliation should be carried out on all children on long term.

Choices of pathway: -

Path A. Parent/carer interview start point

Path B. POD data collection start point (only choose this when the parent/carer is unavailable). Please do not state unlabelled PODs as a source at this start point until confirmation with parents.

Path C. Notes from previous care provider start point (only choose when the parent/carer is unavailable and the patient has no PODs)

Order of preference of pathway to take: - (most preferred) A > B > C (least preferred) 

Important points to note

It is suggested that a minimum of two sources of information should be used to reconcile the medication and there is no restriction to how many sources to use.  Please do not hesitate to use more than two sources of information and as many should be used as required to obtain the full medication history to the best possible accuracy.   

Clarification with a GP source is ideal.  However, direct GP contact (via phone or request for written information) should only be necessary when if there is a reasonable degree of clinical doubt with the documented history. 

Summarised medicines reconciliation pathway diagram (on next page)
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Detailed flow diagrams for each path are shown below: 
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Appendix E – Pharmacist led medicines reconciliation data collection form
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GP Name, Telephone and Fax:…………………………………………………………………………………………………………………………….

Regular Community Pharmacy Name, Telephone and Fax: -…………………………………………………………………………………………………….
Pathway used Please circle : (A / B / C)    Date Medication History taken: -  .......................................                                      Form       ........... of ...........


	A. Medication name and dosage form 
	B. Dose 
	C. Route
	D. Frequency
	E. Sources used and order
	F. Last taken by patient (DD/MM/YY)
	G. Pharmacist Recommend (Stop/Continue/ Hold/change/other)
	H. Notes (Please state in detail which information was obtained from each source)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



	Comments box (Additional information that could not be included in the form)




A guide on filling in the data collection form

For the purpose of ensuring consistency of data please fill in the columns of the data collection form as follows: - 

Patient ID – Please assign an ID number to the patient.  For Birmingham start assign numbers from 1 – 30, Evelina 31 – 60, Leeds 61 – 90, North Staffordshire 91 – 120.

Guidance on how to fill the boxes
A. Medication name and dosage form – Please state the generic and brand name of the medication and also the strength and formulation.  For Liquids please state the units per volume e.g. 100mg/5ml.  For tablets please state the strength e.g. 500 units or 50mg etc.
B. Dose – please state the dose to be given to the patient e.g. 25mg.  In the case of liquid please state the dose in both volume and strength e.g. 5ml (20mg).  
C. Please state the Route: e.g. oral, buccal, im injection, via gastronomy tube PEG etc
D. Please state the Frequency – e.g. once daily, once a week, PRN (in terms of inhaler please state how many puffs when PRN)
E. Sources used and order – This may seem like a repeat of the above “sources used and order of access” but you may have reconciled each medication using a combination of different sources.  For example, overall you used 3 sources, 1. Parent, 2 PODs and 3. Specialist allergy clinic.  For a drug e.g. omeprazole you used 1 and 2 to reconcile but for Epipen you used 1 and 3 to reconcile.  
F. State when the last dose was taken by the patient
G. Pharmacist recommended therapy.  -  State stop, continue, hold or change.  For change, write down the suggested dose, strength of preparation route directions and reason for change (use notes if you run out of space)
H. In the notes (for sources where you obtained different information from each source) – please specify which information was obtained from which source and the reason for using an additional source to reconcile the medication.  
Appendix F – Medication reconciliation upon hospital admission multisite admission study – Focus group moderator’s question guide 

Method/Question guide

Introduction

Good morning everyone. Thank you for attending the focus group session.  During the course of this focus group session we will be discussing and finding out your views on the medicines reconciliation pathway and form that was piloted across children’s wards across the four sites. 

Focus group ground rules

Before we start the focus group just some information and ground rules

I will be recording the focus group, however, in any transcripts and reports, all your details will be kept anonymous.

Opening questions (10 minutes)

Before we start on the key questions, I would like to ask you all to discuss

1) What would you define as admission medicines reconciliation in children and what this means to your practice?

2) How do you normally prioritise your time and identify patients who would require more than a Nil regular medications medication history (e.g. on long term therapy and subsequent reconciliation?

3) How you would usually reconcile medicines and what would you usually use?

4) How often do you meet complex paediatric patients who have been on long term therapy prior to admission and before you saw the intervention – did you have your own personal procedure written or non-written of how to go about reconciling medications and drawing information?

Ok now that we have gathered the group member’s views in terms of the definition and each other’s own process lets discuss the medicines reconciliation intervention pathway and form that was piloted across the four sites.  

Key Question 1 (15 minutes) Discussion on the medicines reconciliation pathway

Now I would like to discuss your views about using the guided pathways in the intervention.  What was different and similar to what you would normally do to reconcile the medication history in practice?

Key Question 2 (15 minutes) Discussion on the medication reconciliation data collection form

Now that we have discussed the pathway, for the next session, let’s discuss the data collection form.  How did you find using the MR form to record the information?  Were there any practical issues?  What do you think we should include and what should be exclude?
Tea break

Key Question 3 (15 minutes)

I would now like to discuss what are your views and opinion on having a paediatric specific tool in medicines reconciliation?

What are the differences in meds rec in children?

Key Question 4 (15 minutes) Now that we have talked about the pathway, form and algorithm, lets discuss your views on who should carry out the medicines reconciliation intervention?

Also in your opinion do you think parts of this process can be delegated to trained Pre-Reg pharmacy students and technicians?  How much responsibility in your opinion and view would you delegate to?    

Ending questions (10 minutes)

That is very useful; we now need to draw the focus group to a close.  Before we finish I would like to ask you to raise any other issues in general regarding the paediatric medicines reconciliation, which we may not have discussed? We have 10 minutes left.

Once again I would like to thank you for attending the focus group.  This has been very helpful and I hope that each one of you have also learnt something or will be able to take home.

10:30am – 1pm

Appendix G – Focus group detailed results

5.3.1 Paediatric medicines reconciliation definition
5.3.1.1 General definition 

The participants started off with their views and various definitions of what medicines reconciliation was.  It was defined as a best list of what the patient was on as one participant summarised it as, “ LD1: In my mind medicines reconciliation is trying to get the best list of what the patient was on and then reconciling it to see what they should be on now (8-9)”.  With regards to this another participant also added that as part of medicines reconciliation they would check, “BH1: - have I got the right diagnosis for the start off” and then “have I got the right drug for the diagnosis” and then “what’s a reasonable dose for this child (176-177)”. The focus group participants also mentioned that the initial list that the hospitals doctors prescribed was possibly based on “LD1:….the last medication intervention or the last thing that the child was actually taking (12-14)”.  From the start, a common theme that emerged within the discussion of medicines reconciliation in children was that it was unclear as to what the patient’s “best list was” and that finding information on what the patient last took was not straightforward.  

The rest of the transcript for the definition of medicines reconciliation in children was coded into sub-themes in relation to, the complication – an uncertainty in history and grey area; the dependence and influence of a child’s medication history due to multiple care providers; primary care clinician influence on the patient’s medication history; the pharmacist’s process and documentation during medicines reconciliation in children; parent influence over the medication history; the variations in formulations and having more than one source of information to reconcile the medications.   

5.3.1.2 Complication – an uncertainty in history and grey area

From the focus group, the participants felt that there was uncertainty in determining what a paediatric patient was on with some of the participant’s comments being: - 

“LD1: - The more we look into it, the less I know what the actual reconciliation is.  Not 100% what the answer of the question is (14-15).”  This theme of being unclear about knowing exactly and being certain of finding out what the patient was on prior to admission continues along the discussion.  It was mentioned that there were cases and “a lot of circumstances” where the last recorded meeting and what the parent-carerwas giving the patient “married up” however occasionally patients were on an escalating dose and the plan not always clear from the documented last medical record, and that was where the situation was mentioned to become “a bit grey”.  

The participants mentioned that due to the grey area and complexity, the way that this was addressed when it came to reconciling the medications was by a process of “Decision making by the clinicians as a result of complexity” as described by the extract below: - 

“LD1: - Was it a drug that should have had a specific information, I’m just trying to think of, its interesting isn’t it, you know, the patient is taking this, this is what they were prescribed last, you have got a patient in front of you with a condition. So are they or aren’t they being treated for it, so I suppose, is the dose they are now on acceptable, because somebody has to make a decision, and again maybe we look at it too precise in some way, maybe part of it is having an understanding of what has actually been happening and starting again (91-97)” 

Another factor which was highlighted as a complication difficulty in establishing the patient’s medication history was the fact that it was hard to find the documentation of clinic letters in the cases where a patient’s dose had been changed “in clinic”: - 

5.3.1.3 The dependence and influence of a child’s medication history due to multiple care providers

The complications of obtaining an accurate medication history in a child has been mentioned above, and another factor that influences a patient’s medication history is the fact that children were mentioned has having more than one healthcare professional prescribing the long term medication and children being under the care of their GP and hospital.  

Some descriptions and mentions of children having more than one care provider, in particular being looked after by both GP and hospital, with one not knowing what the other care provider does discussed below: - 

“LD1: - So is this two separate prescribers you were finding quite a lot of the time, and neither knew what the other was doing? (28-29)”

“BH1: - ….. 1 in 8 are getting medicines from two different prescribers and that’s a huge percentage already (38-41)”

“LE2: - The thing I found was that the GP records don’t obviously have all the hospital prescribed medicines….. (23-26)”

From the focus group, apart from the hospital and GP, one example was also given where a patient had contacted a specialist nurse who influenced the patient’s medication history: -

“LE2: - … they ring the specialist nurse, and all of a sudden they are on non-steroidal that they haven’t had for the last 6 months, but they just happen to have it in their cupboard, and the nurses are like helping them like “we can go back on those”, and then they come in because they are unwell, and you find out that it’s not even prescribed as, from a prescription dispensed,….. but it had been advised by the hospital historically…. (310-315).  

5.3.1.4 Primary care clinician influence on the patient’s medication history 

From the focus group during the discussion of the definition of what is medicines reconciliation, the participants mentioned the influence the General Practitioner who would be responsible for prescribing the paediatric patient’s medication has on the medication list.   It was also mentioned that some GPs may not want to prescribe what the hospital recommended: -

NS1: -  but you tend to, when you discuss with the GP, transferring the patient from primary to secondary or secondary to primary care you tend to, they tend to want to do what is on their e-prescribing system, if its not on their computer, they don’t want to do it  (228-231)

There were also a case mentioned  were the hospital prescribed medications were observed by the focus group participant to be missing in the GP record: - 

LE2: “The thing I found was that the GP records don’t obviously have all the hospital prescribed medicines, that was one of the big issue that came up over at ours. (23-24)”
5.3.1.5 The Pharmacist’s process and documentation during medicines reconciliation in children

With regards to the pharmacist’s process and documentation during the medicines reconciliation, the participants mentioned that the process pharmacists followed was the NICE guidance that was in place for adults.  However it was not clear if two sources of information were required for obtaining and reconciling the patient’s medication history.

“LD1: one of the things I’ve become even less and less clear about looking at the adult stuff again NICE where they it says you need two sources, is that two sources per drug, do you need two sources to clarify everything that you need to find out, or do you have two sources which give you two different lots of information , and you still need a third source or do you make up your mind, and two sources of what, and that is what makes it more grey as we have been going on (49-54).”

“LE2 – It is interesting you say that, we have a lot of our junior staff do the adults medicines reconciliation accreditation in the Trust which is based on NICE, and we have had them rotate all rotate this week , and its quite interesting now that they’ve come to a paeds ward, they are like “I need a GP printout, so I get a second source to the parent” so the parent says they are on nothing, their medical history is nil you don’t have to contact the GP, but its so drummed into them that it is two sources, and if the two sources don’t match they just panic.  (55-61)”


The participants also commented on the role that hospital pharmacist played in terms of reconciliation and also acknowledged that the hospital doctor, who wrote the initial drug chart upon admission, also did a form of medicines reconciliation, however not as thorough as how a pharmacist would go.  From the focus group interview, the participants mentioned that the pharmacy team would go into a lot more detail to refine the patient’s medication history, in terms of the particular dose, and formulation whereas the initial drug chart would be written very broad for example keeping it at the medication name and “as wide as possible”.  The following extracts below illustrate some of the views of the participants.  

“BH1: I think there’s a potential for a difference  between the pharmacy view over these things to a medical view, so um, I think maybe the pharmacy team, we are members of that, we tend to be a little bit more specific then the medics may be in some occasions, so we are saying we want this drug in this formulation at this dose at this time of the day, absolutely clear, but when you have direct clinical responsibility for this child you would be thinking “have I got the right diagnosis for the start off” and then “have I got the right drug for the diagnosis” and then ok “what’s a reasonable dose for this child” and I would be interested to find out how often prescribers are saying to carers “it’s ok if you change the dose because of this” you know rather than just exactly what’s written on the form, so to a degree that leads to what’s the quality of the information source that we are getting with this….. (171-182)”

“LD1 although in some ways, pharmacists….., we meddle too much around, going on that adults have the same dose whether they weight 40 or 100kilos we have those conversations, but in paeds go totally precise with three decimal points on something, and um yet most drugs have a wide therapeutic range in kids, and its probably somewhere between the medics and us, is the best place to be, and the combination is fantastic because I think that does work, but I wouldn’t say we’re particularly right and they are particular wrong, and I think it is probably the amalgamation of the two which is probably somewhere along the middle.  NS1: -  I think we take the dosage that’s prescribed alongside the patient, you know, whether they are adolescent and on tablets etc, and we interpret the prescription in that way don’t we, so we say you want ranitidine 50mg in a ml liquid or you want MUPS or whatever, I guess that’s where the prescribers leave off and we pick up don’t we, (188-199).
5.3.1.6 Parent influence over the medication history

During the discussions that took place regarding the definition of medicines reconciliation, the parent-carerwas highlighted as a source of information, however with questionable reliability.  It was mentioned that the paediatric patient would be under the care of the GP and hospital and this was mentioned by one particular participant BH1 that it would be  “1 in 8 cases” and that parents would be the starting point to find out if all their child’s medications were prescribed by the GP and to identify other care providers.  

The focus group highlighted certain points regarding the reliability of the information provided by the parent: - 

· Knowledge of the parent’s in terms of medications – the participants mentioned that some parents did not know the concentrations of the medications, and sometimes the pharmacist would have to go back to the GP to find out

· Parents reporting the dose in volumes as opposed to actual doses – the participants gave examples of situations where parents would only give the child the volume of medication which was prescribed, some examples of situations the participants recalled is given below: -

“BH3: - We often get phone calls from the dispensary from worried parents, um saying “we’ve come to community and we used to be on 3mls and now we are on 6mls, what’s going on?” and then you have to scroll through the PMR and then find the strength, do the calculation and say “yes that’s the same”…. (221-225)”

· Parents adapting the prescribed dose
Participants in the focus group have posed the question of whether the best list of what the patient was taking prior to hospital admission during a medication reconciliation was: - “LD1: - is it their last hospital appointment, is it the last GP appointment, or is it what they changed themselves halfway through any of those bits and pieces (10-12).”

There were various reasons given of why a dose was given differently to what was prescribed and examples that were given were, “LE2: - in the last clinic they changed that dose (113)”, “… they haven’t had any fits recently, hence we have reduced the dose… (107-108)” or “parents were telling us exactly what they wanted us to do….. were trying to convince us to give drug X “.  

The appropriateness of whether such a change by the parent-carerwas also discussed with a participant highlighting that it depended on the drug.  

5.3.1.7 Variations in formulations  

Throughout the discussions during the focus group, the participants discussed the issue of the variations in formulations that were used in children.  Participants also mentioned the use of specials formulations as well as discussing how different care providers swapped formulations which posed as a medication safety risk and potential cause of errors that may occur as patients go from care setting to care setting and the various reasons behind it.  
“LE2 but recently we have had quite a few acute admissions to hospitals because of the poor quality of the specials, there’s two in hospital with antiepileptics, where a special is compromised and the GP has started it, (140-142)”

“NS1: and it does come back down to when you do your med rec, having to, because you may have discharged them with say “they were on omeprazole liquid for an NG tube” you may have discharged them on 10mg/5ml but somewhere along the lines there’s been a switch to 20mg/5ml  or whatever other formulation they happen to want to issue, and so there’s this potential for confusion for the parent, but then as they say when they come back…. (166-170)”

BH3: - We often get phone calls from the dispensary from worried parents, um saying “we’ve come to community and we used to be on 3mls and now we are on 6mls, what’s going on” and then you have to scroll through the PMR and then find the strength do the calculation and say “yes that’s the same” and it’s just reassurance you are giving them and that’s what they are looking for (221-225).”

Consistency

“BH2: …. Um and just coming back to the point about specials, it’s caused more errors in the prescribing of medicines on admission for example omeprazole they write 2.5ml BD, just omeprazole, but I know that there’s so many varieties of omeprazole formulations. I find out the patient is on 20mg/5ml, and we keep 10mg/5ml stock, they have given the wrong dose over a couple of days over the weekend, um, but then you think about the intervention itself, has that caused a detriment to the patient, they have not complained the reflux has not got worse. (271-277)”

One particular participant mentioned that in their practice they would usually crush tablets rather than supply a special formulation due to issues on stability.  

“LE2: - We have quite a few, where they have been discharged with on say tablets and you crush them, as we avoid specials, whereas the GP had prescribed specials, and basically we don’t like specials because of the stability, this that and the other, so there was a pharmaceutical reason why we didn’t do it, (130-133).”
Participants also mentioned that in some cases, special formulations were started in the community by the GP and reasons for this prescribing was not discussed in any details.  Some participants suggested it as an interpretation of the information from the hospital discharge letter or hospital prescription.  There was also a cost association with it: - 
“NS1 – We’ve had quite a few with ranitidine liquid, where the community pharmacies have just interpreted your 15mg of ranitidine as a special, and made a 15mg/5ml liquid.  I’ve taken it up with the PCT (152-154).”

5.3.1.8 Requiring more than one source of medication

During the focus group discussions, it was mentioned that more than one source was required to conduct medication reconciliation.  Suggested reasons behind the requirement of more than one source of information were the completeness of the sources of information as one particular source may not have had all the information about the patient’s medication.  Examples of the discussion from the focus group are given below:-  

“LE1 – Quite a lot of the parents don’t always know what the concentrations of the liquids are which is why you need to go back to the GP to find out (34-35).”

“NS1 – And at what point does, I mean you have a POD but a POD without a direction, so you’ve got that indication that the patient is on meds but it is just take as directed, and that becomes…. You know, you have got two sources of information that tells you the patient is on it, but they don’t clarify (62-68)”. 

“LD1 – So is this two separate prescribers you were finding a quite a lot of the time, and neither knew what the other was doing? NS1: - Which is really worrying? LE2: - Yes; LE1: which demonstrates why you need more than one source.”
5.3.2 Prioritising and selection of patients for medicines reconciliation

During the course of the focus group discussion, the participants were asked a question around the topic of whether they prioritised and selected patients for medication reconciliation.  Only a few general comments were made.  One participant BH2 mentioned that they conducted medicines reconciliation “every day for every patient” and that it was more subconscious as part of the participant’s practice.  Another participant LE1 mentioned that medicines reconciliation was done as part of a medication review with three different levels of review with 1 being the basic dispensary level and level 2 and 3 being the more complex.  Apart from the two comments and despite prompting from the moderator, this area was not discussed by the focus group participants in any further. 

5.3.3 Sources used for medicines reconciliation
Sources that were used to determine the patient’s medication history for the medicines reconciliation were mentioned throughout the focus group.  The participants also made comments on the validity of the source and whether its information was complete and each of this is discussed below: - 
5.3.3.1 Clinic letter from the hospital

The clinic letter was described in a few occasions as a source of information in which the pharmacist may be referred to and identified during the parent-carerinterview.  However it was also mentioned that there were issues with locating this last clinic letter that the patient was referring to.  The information on the clinic letter was also commented on by a participant who referred on possibly reasons why GPs would end up interpreting and prescribing a different formulation as to what was intended.  

“LE2: - It’s hard to get the full picture sometimes, even the parents might tell you, “have to seen the last clinic letter?” and you can’t find it, you’ve looked through the notes and you can’t find the last clinic letter. (109-111)”

“LE2: - Yeah, or they decided that in the last clinic they’ve changed that dose, however when you try to find the clinic letter and you just can’t find it and you don’t know whats going on and you haven’t got the full picture (113-115)”

“LE2: - where a special is compromised and the GP has started it, and also I think part of it is how it is written on the clinic letter to the GP (141-143)”

5.3.3.2 Last GP appointment, Last hospital appointment, Last medical record or last recorded meeting

The focus group participants from the very start, referred to obtaining the last medication record and raised the question of what it would be in the form of and the question initially raised with regards to this “document” source was:- 

“LD1: This is where the study has become interesting, is it their last hospital appointment, is it the last GP appointment or is it what they changed themselves or halfway through any of those bits and pieces (10-12).”

Subsequent participants have added in conflicting comments about the vaguely described “documented last medical record” with one participant mentioning that in a lot of the circumstances the last recorded meeting and the parent’s administration of the medications would “marry up (17-18)”, however following from that another participant mentioned that “it was “not always clear (19-21)”.  

5.3.3.3 Parent as a standalone source and question of the reliability
During the discussion regarding the definition of medication reconciliation, mention of speaking to the parent-carer was considered important as a starting point.  Parents were considered a good source of information to find out where to look for further information. 

“LE2: - There were loads of patients where actually, if you hadn’t spoken to the parent-carer for example you wouldn’t have the list complete anyway. (24-26).”

Participants also mentioned that there were concerns with following what the parents said regarding the patient’s medication history and using the information to reconcile the medications as it was acknowledged that parents would at times give the medications to their child in a different way as to what was prescribed.  Participants mentioned that at times it was reasonable, at times it may not be reasonable to vary the dose depending on what the medication was used for.

“BH3: The parent would say “no, this dose, the doctors given us this, but we have reduced this and now that works fine and that’s what we do”, then, we can go with one parent who is with the child all the time, who see the child more than anyone else, (98-100).”

“NS1: It depends on the drug doesn’t it, and what has been treated.  If its constipation, you know, actually adjusting the dose by the parent is probably a reasonable, you know or analgesia or something to help them sleep, you know but it is as you say (102-104).”

Another reason why participants questioned the reliability of using the parent’s information to reconcile the medication was because some parents were not aware of the concentrations of the formulations used and this was when the participants may contact the GP or community pharmacist to confirm the concentration of the formulations.  

 “BH3: - but then again it’s the strengths, sorting out the strength from the parents always, when you ask them you know, how much does the child take, they will always say, “they take this many mls”, and when you ask them for the milligrams, they don’t really know, and you are chasing that up as well. (87-90).”
There was one participant who mentioned that there was a case during their practice where a parent actively campaigned for a medication that was not recommended by the doctors in the hospital.  The frequency of this occurrence was not discussed, however.  
5.3.3.4 Patient Own Drugs

The Patient’s Own Drugs (PODs) was mentioned a few times as a source, however participants mentioned that sometimes the PODs did not provide the person taking the medication history and reconciliation with sufficient information.  It was also mentioned that PODs were useful in determining the form of the drug e.g. if the patient had the medication as a liquid as opposed to crushed tablets.   The participants hence would use PODs as second line and would generally require confirmation that the PODs belonged to the parents.  

“NS1: I wouldn’t routinely ring the GP, and I’ve always followed the path that we’ve came up with here, so we’d always use the parent as the first line source and then the PODs as the second line, erm and obviously when the answers weren’t you know,  clear at the end of that process, then I would start digging deeper into the notes and or clinic letter and the GP would usually be my last resort,” (353-356)”

5.3.4 Procedure of medicines reconciliation (prior to intervention)

The participants were asked about the procedure they would normally use in practice while carrying out medication in terms of the guidelines they would follow, the sources they used, the time it took them and also how they would normally document their reconciliations.  

5.3.4.1 Guidance followed by pharmacists conducting medicines reconciliation in children

One participant who came from an adult hospital pharmacy background mentioned that they would conduct the medication reconciliation in a similar way to how they were trained in adults and did not find anything different although they had to do “extra bits”: - 

“BH2: ....So when I came to the children’s hospital, I automatically did med recs, so when the study came about, the processes that I was doing for the study, I was already doing, and I didn’t find anything I was doing different, and maybe I was doing things a bit extra, like getting two sources of information, but I don’t think I was doing anything better in the sense of my clinical practice, so I thought that I do implement med recs in my everyday practice for every patient I see on the ward, and it does help to highlight missed doses or medicines especially PRN medications, you may ask a patient “are you on any regular medicines,” they might say “no” right then and I put something else in “are you taking any inhalers eye drops” and suddenly that opens another barrier they don’t assume that eye drop or inhalers is a regular medicine, and then you go into “what are they on?” they are on “becotide and salbutamol” so you are already hitting on the fact that they have missed that off on the admission, (259-269)”

Another participant mentioned that junior pharmacists at their trust were trained on the adults medicines reconciliation accreditation which was based on the NICE guidance and had found that when the junior staff rotated to paediatric settings, the requirement of having to get a GP record and two sources of information to perform the reconciliation caused problems.  

“LE2 – It is interesting you say that, we have a lot of our junior staff do the adults medicines reconciliation accreditation in the Trust which is based on NICE, and we have had them rotate all rotate this week , and its quite interesting now that they’ve come to a paeds ward, they are like “I need a GP printout, so I get a second source to the parent” so the parent says they are on nothing, their medical history is nil you don’t have to contact the GP, but its so drummed into them that it is two sources, and if the two sources don’t match they just panic. (55-61)”

5.3.4.2 The sources of information that were used to conduct medication reconciliation

During the discussion regarding the procedure for medicines reconciliation prior to the intervention, the participants mentioned the parent as a source of information that would help identify the complete list.  

“LE2 – There were loads of patients where actually, if you hadn’t spoken to the parent for example you wouldn’t have the list complete anyway (24-26).”

One participant, when asked whether the sources that he would use would be similar to adults for example contacting the GP, the participant response was that it was not that straightforward in the case of children.  The participant mentioned that sometimes the patients were on medications that the GPs may not be prescribing.  The participant also mentioned that even with the medications that were prescribed and supplied in primary care via the community, the information on the medication and the way it was labelled may not be reflecting the dose that the patient was taking at the time due to possible undocumented dose changes.  The participant mentioned that in the end sometimes clarification was required from the hospital consultants who looked after the patient.  The account made by the participant is as follows: - 

“BH2: - It was pretty much the same, the only difference that um, was when we talked about the two prescriber issue earlier, and um a lot of the GPs were not, especially the old patients who were taking unusual medicines the GP wouldn’t be prescribing it, so they would be getting it from the consultant, they wouldn’t know about it, so it won’t be in the GP letter or admission note, but the parent would know what they are on, so you need to get the consultants name and you follow it through in terms of consultant letter, to find out what regular medicines they are on. And also about the doses, um, the community pharmacy labels the medicine as it is on the prescription, but the parent says that they take a different dose to that, because the consultant has called them up to say change the dose, but the community pharmacy cannot change that, because they don’t have a physical prescription to do that. So they have been labelling that medicine for over a year incorrectly because they don’t have an official document to change the dose. (284-295).”  

5.3.4.3 Time taken to conduct medicines reconciliation in a child in practice

When participant’s commented on the time it took to conduct medication reconciliation, there were varied responses.  However it was indicated by one participant that for patients who were not on any regular medications it would take around 2 minutes: - 

“NS1: - but there are the few patients, whereby a simple 2 minute conversation with mum to ascertain that they weren’t on anything (361-363)”

Another participant mentioned that there was a time range, and the time taken to contact the GP and obtain the information contributed to this range.  

“BH4: - In terms of the time taken, it could range from anything from 10 minutes, if you are lucky, if the mum’s there, you can get through to the GP first time, you can get the fax sent over, that could be 10 minutes or it could be an hour up to, if mum’s not there if dad’s not there, you try to ring the GP, or you don’t have the number for the GP, or its engaged, or please ring back after this time, it could range from anything really in terms of the time it takes. (347-351)”

5.3.4.4 Documentation of the medication reconciliation in normal practice

When the participants discussed the ways in which they were normally documenting medicines reconciliation, many various ways were mentioned which included the following: - 

· Documenting the changes in the inpatient notes 

· Having a designated section at the back of the drug chart although this was only seen as for pharmacy use

· Making appropriate endorsements on the drug chart

Comments were also made on why medicines reconciliation recommendations were documented in various places.  With regards to endorsements on the drug chart, one participant’s reasons were due to the fact that the doctors would take notice if it was visible on the chart.  

“BH2: - That would depend on them reading it, and I won’t lie to you, 9 times out of 10, they won’t read it and because when I was doing the drug prescribing elsewhere we had an option to do a review note, and it was really easy, we would put everything down, without looking messy, when I came to the paediatric hospital  it was all paper drug charts, so I didn’t want to get out of that practice, so I do review notes on the drug chart, as brief as possible, there’s like a small section that says special instructions, and if I’m not sure I put please review dose, mum says this, but this says that, and 9 times out of 10 that is reviewed, and it does get amended.  So I know for a fact that they are going to read that at some point.  (501-508)”

5.3.5 Medicines reconciliation pathway – similarities and differences to existing practices

When the focus group participants were asked about the similarities and differences of the medicines reconciliation pathway to existing practice, one respondent made the comment that they would not routinely call up the GP due to the following reason: - 

“NS1: I wouldn’t routinely ring the GP, and I’ve always followed the path that we’ve came up with here, so we’d always use the parent as the first line source and then the PODs as the second line, erm and obviously when the answers weren’t you know,  clear at the end of that process, then I would start digging deeper into the notes and or clinic letter and the GP would usually be my last resort, erm and that would normally be to specify your formulation, and I’d usually and say to the parents, “where do you, get it from, last?” because that gives you an indication of you know if it was from us, it usually narrows it down, but once you’ve gone to the GP, so I would either go to the community pharmacy or the GP, so the time depends on the patient doesn’t it? (353-361)”
5.3.6 Medicines reconciliation data collection form

When participants were invited to comment on the data collection form, the following suggestions of changes were made: - 

· Sections F, G and H (Last taken by, pharmacist recommendation (Stop/Hold and change and Notes), should be merged into one column

· Another suggestion was made for column G – pharmacist recommendation to be the last column

· Column A – the medication and dosage form was suggested to be two separate columns rather than one column

One participant also mentioned that there was difficulty in understanding what to put in the “last taken by patient”.   

5.3.7 Opinions on having paediatric specific medicines reconciliation

The participants in general felt that there should be paediatric specific medicines reconciliation.  It was mentioned by one participant LD1 that the “adults need to use the children’s one (957-958)” in terms of the medication reconciliation.  The following elaboration by the participant was made in support of the participant’s view: - 
“LD1: I think we think about the medicine itself probably more generally more than adults.  You come across its been many years since I’ve done adults, I , you know I think the pharmaceutics side is probably thought about more in paeds, then it is in adults in terms of formulations and that sort of thing, and therefore we are stressing those more, whereas the forms that have generally been created, and I have seen a few that have been for adults, generally don’t have those sorts of things, so it’s not a problem for them to use ours but it is a problem for us to use them (972-978).”


Apart from having a paediatric specific medicines reconciliation process, a participant highlighted that the training of how to carry out medication reconciliation in may be different depending on speciality or paediatrics: - “LE1: I think you do need different training depending on, I don’t know whether it comes down to adults or paeds or whether it’s different types of parents you have, so we probably do a drug history totally different on a liver transplant patient then we would on an elderly adult for example so whether it comes down to more erm – choosing the right method for that patient rather than defining whether they are a child or an adult”

5.3.8 Who should carry out medicines reconciliation?

In the concluding part of the focus group, the participants were asked the question of “who should carry out medicines reconciliation?” with the mention of the ward pharmacy technicians as a possibility.  Three possible healthcare professions were discussed and compared.  The idea of what the role of technicians and pre-registration pharmacists had and whether they should do the complete reconciliation process rather than the pharmacist was discussed.  A second idea that was discussed was whether doctors or pharmacists on the wards should do the reconciliation.  

 Prior to the discussion, there was a discussion behind the terminology of medicines reconciliation, as participants expressed and stated that “Drug history” and “Medicines reconciliation” were “two different things”.  The general discussion and view of the participants based on what was their current practice, was that technicians and pre-registration pharmacy students would generally do the medication history to obtain the information and the pharmacist would “interpret” the information gathered to make a clinical judgement which exceeds the training that pharmacy technicians currently receive.   

Examples of the views given are illustrated in the following selected extract from the focus group: -

“LE2: But isn’t it also part of what LE1 was saying, that drug history and med rec are two different things, so for us we would have erm our technician or pre-reg do the drug history, but you would still need a pharmacist to do the meds rec, (NS1: yeh), to confirm it with this that and the other.  You can obviously start training them, but, its where you’ve got the two signatures, that’s how we separate the two processes really, its so that your technician can go and get the drug history, but you say using the clinical (NS1: clinical yep) interpretation and in some ways I think that’s how you’ve got your two signatures boxes. (900-906)”

Along the discussions, a participant mentioned a view point and suggestion that pharmacists were not actually reconciling but actually checking the medicines reconciliation conducted by the doctor which what was written on the initial drug chart but possibly not conducting the reconciliation up to an acceptable standard.  Although there was this view, some participants expressed their views that pharmacist should be doing the medication reconciliation based on the quality.  One participant highlighted however that this may be a biased view as it was mentioned that if doctors were part of the focus group participants, they would have argued that theirs were sufficient.  
One UK study found, single site, single ward





Discrepancies in children concur with those published for adults 





Literature review





Multisite study – Medicines Reconciliation Data collection (244 patients’ prospective data collection – 4 sites in England)





Analysis of: GPRx v AMO discrepancies and identification of clinical significance





Analyse the data to design intervention





Analysis of: Pharmacist opinion v AMO discrepancies and identification of anomalous results and findings





Collect the data to compare with multisite data (although smaller sample size)





Development and pilot of model Medicines Reconciliation intervention (4 sites)





Evaluate the intervention based on the views of the pharmacists and team leads





Focus group – Evaluation of Model intervention and medication reconciliation in children 





× 100





          		     Number of patients with at least one GPRx v AMO(u) 





                              			  Number of patients*





*Over 5 month study period











Number of patients with moderate or severe “GPRx v AMO(u)* 





Number of patients*





*Over 5 month study period











× 100





Total number of discrepancies = 582 (203 patients)





Identified by pharmacist data collector





Initial intentional discrepancies 


= 266








Initial unintentional discrepancies 


= 316





Identified by pharmacist data collector





*Trivial


Medications prescribed by GP such as creams and bathing lotions that were not charted.  


*Feeds


Nutritional supplements such as paediasure, fortini multifibre


*Unable to define as unintentional 


Flagged up drug regimens that may have clinical consequences if not charted but not recorded on GP record. 





Validation by study site leads


105 unintentional discrepancies reclassified with reasons: - 





11 were considered intentional





44 = Trivial*


20 = Feeds*


30 = unable to define as unintentional*


Total = 94





Unintentional discrepancies


= 209


(109 patients)





Intentional discrepancies


= 277





Number of medications that matched the pharmacist recommended therapy


Number of “GPRx v AMO(u)” discrepancies in total





× 100 





Number of medications that matched the pharmacist recommended therapy


Number of occasions where the source was available 





× 100 





Number of patients with at least one “Pharmacist v AMO(u)” unintentional discrepancy* 





Number of patients*





*Over 5 month study period











× 100





 Number of patients with moderate and severe Pharmacist V AMO(u) unintentional discrepancies* 





Number of patients*





*Over 5 month study period











× 100





Sodium valproate 200mg/5ml – caregiver mentioned that the patient was taking 60mg twice a day but was due to increase the dose to 80mg twice a day prior to admission – patient own drug states take as directed, GP has no record of it – and drug chart written up as 60mg twice a day.  Pharmacist recommended 60mg BD





Methylphenidate - caregiver 10mg a day when required, GP record – Methylphenidate not mentioned, patient own drugs - 10MG at night when required - AMO prescribed as 10MG at night - pharmacist recommends 10mg at night.  








“Pharmacist v AMO” unintentional discrepancies clinically assessed = 342





Scores completed by 5 expert judges on excel spreadsheet




















5 Judges all agreed on the scores for 53 of the unintentional discrepancies





36 = Class 1


15 = Class 2


2   = Class 3 





Number of “Pharmacist v AMO” unintentional discrepancies where there was no complete agreement between 5 judges = 289





Scores presented to clinical site leads/study pharmacists for discussion and final scores determined.








274 unintentional “Pharmacist v AMO” discrepancies were scored after discussion


90 = Class 1


174 = Class 2 


10 = Class 3 





15 were not scored





Final “Pharmacist v AMO” clinically assessed = 327 (155 patients)


Class 1 = 126 discrepancies (39%)


Class 2 = 189 discrepancies (58%)


Class 3 = 12 discrepancies (4%)








Summary pathway for pharmacist led medicines reconciliation pathway





Parent/Caregiver of patient present?





Start





Proceed to Path A





Yes





No





Does the patient have PODs? 





No





Access the patient’s available records 





Proceed to Path C





Yes





Proceed to Path B





Parent/carer interview





PODs (confirm its patient’s)





Contact GP and others......





Information in notes





PODs – Labelled only





Information in notes





Contact GP and others......





Parent/carer interview if available. Confirm the unlabelled PODs that were with patient








Information in notes





Contact GP and others......





Parent/carer interview if available 





Always remember to check the patient’s ID – Name/DOB/NHS number on every source of information and to question if it matches the patient’s condition





Always remember to check the patient’s ID – Name/DOB/NHS number on EVERY  source of information and to question if it matches the patient’s condition








Path A. Parent/ Caregiver interview when available





Ask if the patient is taking any medication from the doctor (inhalers, creams, emergency use, injections). Also if patient is taking purchased medicines and alternative medicines).  


Record the names, dose, route and frequency if the parent/caregiver can recall.








Ask if the patient has any allergies to medication or food





Ask if the patient’s immunisations are up to date





Decision point – does the parent’s confirm that the patient is on medication prior to admission?  If yes, continue, if not confirm with the diagnosis and re-check that patient doesn’t take medication which is unreported, e.g. may not appear necessary for the procedure and hence information witheld by parent.  





For the information that is potentially vague or missing (for example, parents/carer can recall some but not all the details of the medication, ask the parent where they usually receive the medications and ask if they have brought any in e.g. PODs or have any recent letters documentations (within a month)  





Using the sources that the parent/carer may possess, verify the medication and vague information  mentioned by the parent and use the sources to identify any missing information.


Sources can be from the following: - 


PODs – labelled with the patient’s name and instructions. If unlabelled, make a note of it (e.g. brand if it’s a special) and use another source to confirm it.  


GP letter 


GP repeat prescription list


Recent discharge letter from other hospital


Hospital outpatient prescription copies


Hospital outpatient clinic letters (recent)





Is the information sufficient and further information is not required for the MR? If yes, MR complete; If not continue.  





In the case where there are queries/uncertainties remaining and conflicting information between the sources above, contact the following healthcare professionals as appropriate for their records of what the patient is on: - 


The GP surgery the patient is registered with


The hospital outpatient clinic/hospital outpatient pharmacy (depending on availability)


Regular community pharmacist


With the information – verify this with the parents and if the patient are actually taking what’s on record e.g. if parent instructed to take asthma inhalers regularly but actually only taking seasonal etc. or if patient has grown out of the medication (discontinued but still on GP record)





Is the information sufficient and further information is not required for the MR?  If yes, MR complete; If not, all sources may have now been exhausted and consider this to be the best possible medicines reconciliation





With each source – verify and check this with the parents if there is a difference between what is documented and how it is taken. Record any adherence issues.  








Always remember to check the patient’s ID – Name/DOB/NHS number on EVERY source of information and to question if it matches the patient’s condition








With each source – verify and check this with the parents if there is a difference between what is documented and how it is taken. Record any adherence issues.  








Path B: - POD data collection start point





Confirm that the name of the patient corresponds to the label on the patients POD.  Record the medications and look at the date the medications were labelled.  





Go to patient notes, and find out if the patient has the following in the notes: -


GP letter 


GP repeat prescription list


Recent discharge letter from other hospital


Hospital outpatient prescription copies


Hospital outpatient clinic letters (recent)


Find out if the patient has any recorded drug allergies from the records, and if not if this was recorded in admission notes











Is there sufficient information (at least two sources of information) on the patient’s medication history to be confident to ensure safety of the patient and nothing important is missing? 





Make a note on the reconciliation form that the medicines reconciliation is subject to verification by the parent/carer.  








No





Contact the following healthcare professionals/care providers as appropriate: - 


The GP surgery the patient is registered with


The hospital outpatient clinic/hospital outpatient pharmacy (depending on availability)


Regular community pharmacist








Once you meet the parent’s during your next/subsequent visit…………………





Ask if the patient is taking any medication from the doctor (inhalers, creams, emergency use, injections). Also if patient is taking medicines purchased, and alternative medicines).  


Record the names, dose, route and frequency if the parent/caregiver can recall.





Confirm if the patient has any allergies to medication or food





Ask if the patient’s immunisations are up to date





Verify the medication history taken prior to the parent/carer interview with information given by the parent.





Yes





With each source – verify and check this with the parents if there is a difference between what is documented and how it is taken. Record any adherence issues.  








Always remember to check the patient’s ID – Name/DOB/NHS number on every source of information and to question if it matches the patient’s condition








Path C: - Notes from previous care provider start point





Go to patient notes, and find out if the patient has the following in the notes: -


GP letter 


GP repeat prescription list


Recent discharge letter from other hospital


Hospital outpatient prescription copies


Hospital outpatient clinic letters (recent)


Find out if the patient has any recorded drug allergies from the records, and if not if this was recorded in admission notes





Is there sufficient information on the patient’s medication history to be confident to ensure safety of the patient and nothing important is missing? 





Contact the following healthcare professionals/care providers as appropriate: - 


The GP surgery the patient is registered with


The hospital outpatient clinic/hospital outpatient pharmacy (depending on availability)


Regular community pharmacist (if available – e.g. from the GP








Yes





No





Make a note on the reconciliation form that the medicines reconciliation is subject to verification by the parent/carer.  








Once you meet the parent’s during your next/subsequent visit…………………





Ask if the patient is taking any medication from the doctor (inhalers, creams, emergency use, injections). Also if patient is taking medicines purchased, and alternative medicines).  


Record the names, dose, route and frequency if the parent/caregiver can recall.








Confirm if the patient has any allergies to medication or food





Confirm if the patient’s immunisations are up to date





Verify the medication history taken prior to the parent/carer interview with information given by the parent.





Front of data collection sheet





Medicines reconciliation for children at hospital admission Drug History taking – Collection form





Patient ID number:      





Ward & speciality : - 





Consultant	: - 





Vaccination status up to date (circle one)?   Yes/No


State pending vaccines and date due: - 





Date of admission: - 





Allergy status (Do not leave blank): - 





Admitted from: …………………………………………..





Hospital Number	 : -


Patient Surname	 : -


Patient First name	 : - 


Date of Birth		 : -


Gender (Male/Female): -  





Weight (kg):             Height (cm):             Body Surface Area (m2): 





Always remember to check the patient’s ID – Name/DOB/NHS number on every source of information and to question if it matches the patient’s condition








Medication history taken by: - ………………………………………..(full name)


Signature........................................Pharmacist/Pharmacy technician/Pre-reg       Contact/Bleep number..................................................











Verification and recommendation taken by: ……………………………….(full name)


Signature.............................................. Pharmacist  


Contact/Bleep number..................................................








Patient ID number:      





Back of data collection sheet





Sources used (please tick and circle relevant): -  □ Notes – GP Letter (GP-N) ;  □ Notes repeat slip (GP-R) ; □ A&E note (A&E) ; □ Previous hospital drug chart (PHC) ; □ Previous hospital discharge letter (PHTTA) ; □ Parents/Patient or Carer – From a list/Interview information (PPC) ;  □ Patient’s Own Drug (POD) ;  □ GP – via telephone (GPT); □ GP – Fax (GPF); GP summary (GP-S); □ Community pharmacist (CP) ; □ Summary care record (SCR);  □ Other – P please specify ....................................
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