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Abstract

Medication discrepancies occurring at the interfaces of care between
hospital and home may cause patient harm. Medication reconciliation (also
known as medicines reconciliation) has been suggested as an intervention
that may reduce discrepancies. National guidance has made it mandatory
for hospitals in the UK to have Medication Reconciliation policies in place for
adult patients admitted to hospital. This policy excluded children aged less
than 16 years. This thesis aimed to investigate the incidence and potential
clinical outcome of medication discrepancies occurring across the interface
of care for hospitalized children from admission, discharge and post-
discharge.

At hospital admission across four UK paediatric settings it was
observed that 32% (95% CI = 26.1 — 37.8%) of 244 paediatric patients had at
least one potentially clinically significant unintended discrepancy between
their pre-admission medication and initial admission medication order in the
absence of pharmacist-led medication reconciliation. At discharge,
approximately one third of 142 discharge letters reviewed for accuracy over 5
weeks had at least one discrepancy which were detected and corrected by a
pharmacist. Post-discharge follow up of patients revealed that 7.7% (95% CI
1.1 — 16%) of patients experienced at least one discrepancy between what
was prescribed by the hospital at discharge in comparison to what was

prescribed by the GP.



Qualitative observations revealed that more than one source of
information were required to reconcile medication at admission and GP
records did not provide a complete medication history. Post discharge
observations highlighted that hospital discharge letters were not always clear
resulting in discrepancies between the intended discharge medication list
and GP record.

This work provides evidence that children aged less than 18 years of
age require medication reconciliation when transferring between primary and
secondary care. Preventable interventions are required across the care
settings to ensure patient safety and to reduce chances of preventable

adverse events.
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Chapter 1 Introduction

1.1 The origins of medication reconciliation, transitions in care and
key documents and guidance

Adverse Drug Events (ADESs), injuries involving medication use, which may
result in patient harm, are estimated to affect between 7.5 and 10.4 percent
of hospitalized patients in developed countries. ADESs are estimated to cost
the healthcare system billions of US dollars globally, with some studies
suggesting that ADEs may cause 140,000 deaths a year in the US alone. It
is estimated that between 28 and 56 percent of these ADEs are preventable

(WHO 2008).

In the US, the Institute of Health Improvement (IHI) launched a “100,000
lives campaign” in 2004, aimed at making healthcare safer and more
effective. One of the six steps suggested in the campaign was to use
medication reconciliation as an intervention to reduce preventable ADEs,
based on the evidence that over half of all hospital medication errors occurs
at the interfaces of care (Institute for Health Improvement 2008; Rozich and
Resar 2001). Medication reconciliation (also known and more commonly
referred to as medicines reconciliation in the UK) has been defined as the
process of creating the most accurate list possible of all medications a
patient is taking. The list should include 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).

20



Chapter 1 Introduction

The problem of the occurrence of ‘interface of care’ related medication
errors, which may result in a preventable ADE is not just a problem for the
US, but a global issue. In 2006, the World Health Organization Patient
Safety collaborating body included medication reconciliation as one of the
five standardized patient safety solutions (so called “high 5s”) to achieve
measurable, significant and sustainable reductions in challenging patient
safety problems. Countries such as Canada, the US and UK have
incorporated medication 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). National guidance in the UK advocates medication
reconciliation on admission to hospital for all adult patients, but excludes
children under the age of 16 years (NICE 2007) whilst medication errors,
particularly dosing errors, are common in children (Ghaleb et al 2010; Wong
et al 2004), and have been shown to be three times more likely to be harmful
than in adults (Kaushal et al 2001). The role of medication reconciliation in

this patient group is unclear.

21



Chapter 1 Introduction

1.2 Medication reconciliation

1.2.1 Medication reconciliation definitions

Medication reconciliation (also known and referred to as Medicines
Reconciliation in the UK) is a process designed to prevent medication errors

at patient transition points (WHO 2007), and involves: -

e Recording the most complete and accurate list possible at the time or
“Best possible Medication History” (BPMH) that the patient has been

taking. This is also called the “home medication list”

e Comparing this list against the admission, transfer and/or discharge
orders when writing medication orders; identifying and bringing any
discrepancies to the attention of the prescriber; and, if appropriate,

making changes to the orders and documenting them

e Updating the list as new orders are written to reflect all of the patient’s

current medications

e Making sure that the list is given to the next provider of care whenever
the patient is transferred or discharged and providing a copy of the

discharge summary to the patient

In England, the National Institute for Health Care Excellence (2007),

specifies medication reconciliation as: -

- Obtaining information on a patient’s medication history using the most
up to date and accurate sources to establish a current and complete

list of medicines. The main source is the GP repeat prescribing

22



Chapter 1 Introduction

record which can be supplemented with information given by the

patient and/or carer.

- Checking this information against the drug chart in hospital and
ensuring that any discrepancies that appear are investigated and

accounted for, and any unintended discrepancies are acted upon

- Documenting appropriately any omissions changes and

discrepancies.

A variety of medication reconciliation definitions are known internationally

(Table 1).
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Table 1 Definitions of medication reconciliation

Name

Definition

Country/Organisation

Cited by: -

Medication
reconciliation

e Medication reconciliation is the process of creating the most
accurate list possible of all medications a patient is taking —
including drug name, dosage, frequency, and route — and
comparing that list against the physician’s admission, transfer,
and/or discharge orders, with the goal of providing correct
medications to the patient at all transition points within the
hospital.

Institute for Healthcare
Improvement (IHI) Institute for
Healthcare Improvement (IHI).
USA

http://www.ihi.org/IHI/Topics/Patie
ntSafety/MedicationSystems/

Medication
reconciliation

e Medication reconciliation is a formal process for creating the most
complete and accurate list possible of all pre-admission
medications for each patient and comparing the physician’s
admission, transfer, and/or discharge orders against that list.
Discrepancies are brought to the attention of the physician and if
appropriate, changes are made to the orders. Any resulting
changes in orders are documented.

Joint Commission, USA.

Rogers et al 2006

Medication
reconciliation

e Creating the most complete and accurate list possible or “Best
Possible Medication History” (BPMH) of all medications the
patient is currently taking—also called the “home” medication list.

e Comparing the list against the admission, transfer, and/or
discharge orders when writing medication orders; identifying and
bringing any discrepancies to the attention of the prescribing
health professional; and, if appropriate, making changes to the
orders while ensuring the changes are documented.

e Updating the list as new orders are written to reflect all of the
patient’s current medications.

e Communicating the list to the next provider of care whenever the
patient is transferred or discharged and providing the list to the
patient at the time of discharge.

World Health Organisation

Assuring Medication Accuracy at
Transitions in Care. Patient Safety
Solutions 2007, volume 1,
solution 6 | May 2007. World
Health Organisation.
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Chapter 1 Introduction
Name Definition Country/Organisation Cited by: -
Medicines e Collecting information on the pre-admission medication history National Prescribing Centre National Institute for Health and

reconciliation*
(UK term used
for medication
reconciliation)

using the most recent and accurate sources of information to
create a full and current list of medicines (for example, GP repeat
prescribing record supplemented by information from the patient
and/or carer),

e Checking or verifying this list against the current prescription chart
in the hospital, ensuring any discrepancies are accounted for and
action is taken appropriately

e Communicating through appropriate documentation, any
changes, omissions and discrepancies.

Clinical Excellence. National
Patient Safety Agency. PSGO001.
Technical patient safety solutions
for medicines reconciliation on
admission of adults to hospital.
London: NICE; 2007.
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Chapter 1 Introduction

1.2.2 Role and healthcare professional involvement in reconciling

medication

The WHO suggested that there should be “clear assignment of roles and
responsibilities for all steps in the medication reconciliation process to
qualified individuals, within a context of shared accountability.” This includes
the provider of primary care, physicians, nurses, pharmacists and other

clinicians.

In the USA, the patient initiative developed and implemented by the
Massachusetts Coalition for the prevention of Medical Errors and the
Massachusetts Hospital Association had a process of safe practice
recommendations for reconciling medications at admission (Rogers et al.
2006). The process included use of a standardised reconciliation form that
doubled up as an order form, with healthcare professionals sharing
responsibilities in each stage of the process. The guidance emphasised that
a nurse, mid-level provider or physician should take a thorough medication

history as possible.

In England, current practice of taking a medication history and prescribing on
admission is typically undertaken by junior doctors. In some units,
pharmacist are involved in reconciling the medicines shortly after admission,
though there is recognition that pharmacists may not be available out of

hours (NICE 2007).

In the US, histories may be taken by nurses, physicians or pharmacists

upon admission. After this initial medication history is taken, the physician
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writes up the admission orders (Roger 2006). The time frame taken for the
pre-admission and admission medications to be reconciled is normally within
24 hours (Rogers et al, 2006) and also 24 hours by the pharmacist in

England (NPC accessed online at 2010).

1.2.3 Definitions of transitions in care medication discrepancies

‘Medication discrepancies’ is a common term used in studies of differences
of medications between one interface of care and another, for example when
a patient is admitted, transferred or discharged from hospital. There are

many variations in its definition and classification.

Medication error is also used to describe discrepancies that have occurred,
however, this can only truly be applied to the discrepancies that have
occurred as a result of an unintended variation in comparison to the previous

pre-admission medication.

The word ‘discrepancy’ is defined in the Oxford compact dictionary as
difference; inconsistency and based on the Latin term discrepare ‘to be

discordant’ (Oxford University Press, 1996).

The reason origin and exact time at which the term medication discrepancy
was coined is unclear, and very few studies except one explained in detail
why this term was used rather than simply medication error. Coleman et al
(2005), used medication discrepancy to describe differences between the a
patient’s discharge letter and post discharge medication list because there
was no single medication list of what a patient should be taking, a so called

‘Gold Standard’. If there was such a ‘Gold Standard’ medication list, then
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any variation of medication record from this standard could be defined as a
mediation error. However Coleman et al commented that for patients
receiving medications from multiple prescribers across different settings,
such a medication list did not exist. Hence, the term discrepancy, which
implied that there was a lack of agreement between different medication
regimens was considered a more precise term for capturing medication
errors that could occur during transitions across care settings (Coleman et al

2005).

The definition of discrepancy can also vary depending on the
transition of care point for the patient, for example at admission, discharge or

post discharge.

Medication discrepancy definition used at admission

A prospective observational study of hospitalised adult patients in Canada,
by Cornish and colleagues defined the term medication discrepancy as any
difference between the medication use history (which was obtained by a
pharmacist/pharmacy student/medical doctor using various sources of
information) and the admission medication orders. The study also
distinguished the discrepancies as either intentional (intended) or
unintentional (unintended). Unintended discrepancies were the primary
outcome measured and clinically assessed for potential patient harm if the

discrepancy had not been rectified for a week (Cornish et al 2005).
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Medication discrepancy definition used at discharge

Observational studies reporting discrepancies occurring at the point of
hospital discharge usually defined a discrepancy by comparing the
medications prescribed on the discharge list against a ‘best possible
medication discharge list BPMDL. An assessment team defined a best
possible discharge medication discharge list and would compare the initial
written discharge letters against this. Discrepancies were classified as either
intentional or unintentional and this was clarified by referring to the physician
who wrote the discharge summary. The unintentional discrepancies were
further classified into actual or potential unintentional discrepancies (Wong et

al 2008).

In a study conducted in Ireland, discrepancies were identified by checking if
there were any discrepancies that occurred anywhere along the patient’s
entire hospital stay from admission to the point of discharge (Grimes et al

2010).

Medication discrepancy definitions used post hospital discharge

The methodology of existing studies that were designed to observe
medication errors or discrepancies that occurred after a patient was
discharged from hospital varied. The variations that occurred were in
relation to the definition used to describe the medication discrepancy, and

the patient follow up date.

A study of older adults in the USA post hospital discharge defined a post

discharge discrepancy as a difference between the medications prescribed
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by the hospital at discharge against the reported list of medications at a
discharge follow up by a nurse within 24-72 hours after hospital discharge.
The study had used a Medication Discrepancy Tool (MDT see figure 1) and
involved the patient/carer to help establish the types of discrepancies that
occurred (Coleman et al 2006). The authors explained that hospital
physicians may not have known the complete list of long term medications,
and that any variances which may result from this may not be an actual

medication error. Hence the word discrepancy was used.
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Figure 1 — Medication Discrepancy Tool (from Smith et al 2004)

MEDICATION DISCREPANCY TOOL ( MDT

MDT is designed to facilitate reconciliation of medication regimen across settings and prescribers

T, Medication Discrepancy Event Description: Complete one form for each discrepancy

v~ Causes and Contributing Factors :: Check all that apply
=i talidzed text suggests patient’s perspective and/or intended meaning

Patient Level

[] Adverse Drug Reaction or side effacts [] Intentional non-adherance
[] Intoleranca “T'was told to take this but I choose not t0.”
[] Didn'tfill prescription [] Momdintentional nor-adherence (ieKnowledge defict)

“T don't understand how to take this

[] Didn't need prescription rmediotion.”
[] Money/financial barriars [ Performance deficit
“Mayhe someone showed me, but I can't

demaonstrate to you tha I can.”

System Level
[[] Prascribed with known allergies/intolarances [ Duplication.
[ Conflicting information from different informational Taking mudtiple drugs with the same action
sourCas, without any rationale,
For example, discharge instructions indicate [] Incorract dosage
one thing and pill bottle says another. [ Incorrect quantity
[[] Confusion botwean brand & generic names [] Incorract label
[[] Discharge instructions incomplete/inaccuratefllegible. [ ] Cognitive impairment not recognized
Either the patient cannot make out the [[] Mo caregiver/mead for assistance not recognized

hand- writing or the information is not

written in lay terms [] Sight/dexterity limitations not recognized

v~ Resolution = check all that apply

Advised to stop taking/start taking/change administration of medications

Discussed potential benefits and harm that may result from non-adherence

Encouraged patient to call PCP/spadialist about problem

Encouraged patient to schedule an appointment with PCP/specialist to discuss problem at next visit
Encouraged patient to talk to pharmacist about problem

Addressed performance/knowledge deficit

Provided resource information to facilitate adherence
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In the UK a retrospective service evaluation used a validated tool by Dean et
al (2000) to define discrepancies that occur after a patient has been
discharged from hospital as medication errors (Alldred et al 2000). Dean et
al used a consensus method to define and validate situations and scenarios
that would be considered as medication error. The results of this Delphi
process categorised the scenarios into the following: - situations that should
be included as prescribing errors which was categorised further into errors in
decision making and errors in prescription writing; scenarios that may be
considered as prescribing errors depending on the individual clinical
situation; and situations that should be excluded as prescribing errors.
(Dean et al 2000). The conference abstract from Alldred et al did not state if
the validated tool was adapted prior to the use on defining post discharge
discrepancies and did not specifically define how the discrepancies were
categorised. Alldred et al reported that the discrepancies were classified as
intentional and unintentional and that the hospital was contacted to confirm
this. The abstract did report that the most common error was omission from

either the discharge prescription or repeat prescription.
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1.3 Medication reconciliation specific publications, methodology and
results in adults

Medication discrepancies and errors that occur across transitions in hospital
care have become important issues affecting hospitalised adults. This
section discusses the key papers that report on medication

discrepancies/medication errors in adult and its methodology.

1.3.1 A discussion on the review conducted in adults - NICE
Commissioned Medication reconciliation systematic review by

Campbell et al 2007

A systematic review by Campbell et al (2007) examined interventions that
addressed the problem of a medication error occurring at admission to
hospital from a community setting. The review also sought to calculate the
cost effectiveness of medication reconciliation. The paediatric population
was excluded from the review on the basis that there were differences in
service provision to children and also the additional risk factors children

presented for medication error and associated harm.

They used a range of electronic databases for studies that were published in
English that reported on medication reconciliation interventions that sought to
improve the transfer of accurate information about medicine use by patient in
the community to prevent inaccuracies of medication prescriptions upon
hospital admission (Campbell et al 2007). The databases that were used
included Cumulative Index to Nursing and Allied Health Literature (CINAHL),
Cochrane Database of Systematic reviews (CDSR), Cochrane Central

Register of Controlled Trials (CENTRAL), Embase, Medline, Medline In-
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Process and Other Non-indexed Citations, NHS Database of Abstracts of
Reviews of Effects (DARE), Science Citation Index (SCI) and Social
Sciences Citation Index (SSCI). The database International Pharmaceutical
Abstracts was not included in their search strategy despite the attempts
made to identify ‘grey’ literature. The appendices of the report provided an
example of key words that were used in one particular electronic database
(Medline), and the search terms that were used were based on medication
reconciliation terms for example “medication reconciliation”, “medication

tH 113

history”, “discharge document” and also terms based on the interfaces of
transitions in care for example patient admission or patient discharge or

patient transfer (Campbell et al 2007).

They found 16 studies out of 3111 references, of which one was a
randomised control trial of a study which compared pharmacists and nurse-
conducted medication reconciliation in a pre-admission surgical unit in the
USA. This was published as a conference abstract at the time of the review

(Kwan et al 2005).

The review was aimed at estimating the clinical and cost effectiveness of
interventions aimed at the prevention of medication error at the point of
admission. The literature review was not aimed at identifying studies
observing the incidence of ‘medication errors’ in adults, before finding
interventions and also excluded paediatric patients under the age of 16

(Campbell et al 2007).
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1.3.2 Reported incidences and rates of medication discrepancies in
observational studies upon hospital admission, discharge and post
discharge in adults

This section summarises studies that have sought to establish the
occurrence and incidences of medication discrepancies that occurred during

transitions in care in adults.

The most commonly cited study in medication reconciliation is Cornish et al
at (2005) examining the potential clinical significance of unintended
discrepancies that occurred on hospital admission. This was a prospective
observational study conducted over three months in 2003, of consecutive
patients who were admitted to hospital with more than 4 chronic medications
(Cornish et al 2005). Their medication use history was established by the
study team comprising of a pharmacy student or medical student. A
thorough history was obtained patient or caregiver interviews, inspection of
the prescription vials (medication bottles) and follow up with a community
pharmacy. They defined a discrepancy as the difference between the
medication use history and the admission medication orders. Over the study
period, 523 patients were admitted of which 151 met the inclusion criteria.
Eighty one patients (53%) had at least one unintended discrepancy. Out of
the 140 unintentional discrepancies, Cornish reported that 32.9% were
judged to have potential to cause moderate harm and 5.7% were judged to

cause severe harm (Cornish et al 2005).

In terms of medication reconciliation at the point of hospital discharge, a

study from reviewing discharges from two Irish hospitals over a 2 years 5
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month period reported that there were discrepancies in 50% of 1245 patient
episodes representing 16% of 9569 medication orders. Of the discrepancies
2% were classified as severe, 63% were moderate and 35% was minor.

(Grimes et al 2010).

A US prospective 24-72 hour post hospital discharge follow up study of older
patients aged 65, identified 53 (14.1%) out of 375 patients experiencing one
or more medication discrepancies (Coleman et al 2005). Although the
causes and contributory factors of the discrepancies were identified and a
suggested solution was provided for the patient, the potential clinical harm or
significance of these discrepancies were not assessed. Hence from the post
discharge study, the incidence and causes of post discharge discrepancies
were identified, however there is no evidence to show that patients who
experienced these discrepancies are at a risk of harm as a result of the

discrepancies identified.

1.3.3 Summary

From the previous sections, it can be seen that there were many variations in
definitions for the terms of medication reconciliation, the intervention which
aims to prevent potential adverse reactions as a result of variations of
medication regimens across the interfaces of care. Studies which have
explored the rate of medication discrepancies have shown that the definition
of what a discrepancy is also varies, causing homogeneity in the study
design. A review conducted by NICE has reviewed studies of medication
reconciliation interventions, which has included the use of grey literature and
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conference abstracts, however the electronic database of International
pharmaceutical abstracts was not used as part of their search strategy.
Published studies of outcomes of selected studies on adults have shown that
discrepancies occur at each interface of care and in the population of older
adults in general. These discrepancies identified were classed having
potential for causing adverse clinical consequences if unresolved.

In the next section, the differences between paediatric and adult
services are discussed, compared and contrast to establish whether the
adult evidence and guidance model for Medication reconciliation in the UK
can be applied to children or whether there is a knowledge gap on whether

medication reconciliation should be conducted in children .

1.4 The difference between paediatric and adult health services and
medicines use studies conducted in children

The national guidance for medication reconciliation in adults admitted to
hospitals in England excluded children. The reason given for the exclusion
of children from the guidance was because of the heterogeneity between
adult and paediatric services (Campbell et al 2007). The guidance covered
patients between the ages of 16 — 18 years of age; however some patients
would receive hospital treatment and be users of paediatric services. From
this the evidence for medication reconciliation in children was not included in
the systematic literature review search that was commissioned by NICE to
find evidence on the clinical effectiveness and cost effectiveness of

medication reconciliation (Campbell et al 2007). Hence, there were
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knowledge gaps on whether medication reconciliation was clinically effective

or required in children.

One question that would be raised is whether any medication reconciliation
intervention designs, principals and policies in adults can be applied directly
to children. NICE did not gather any paediatric data and specified that the
guidance applied to adults aged 16 years and above (NICE 2007), and the
authors of the review commissioned had noted the differences between
adults and children services (Campbell et al 2007). The NHS national
service framework for children and young people set by the Department of
Health (DH) in 2007 have defined some minimum standards of delivery for a
hospital service fit for children in the twenty first century and aims to make
hospital a more child-friendly experience (Department of Health 2007). For
any medication reconciliation service, an approach would need to be child-
friendly. A report by the Child Health and Maternity Partnership looking at
the fundamentals of commissioning health services for children reported that
GPs and other primary care staff may not have the competencies,
confidence or capacity to manage the needs of children and young people
effectively. Furthermore, some hospitals offer an open access approach to
the management of long term conditions and paediatricians provided direct
access to advice to parents and so bypassing the primary care physician
(Child Health and Maternity Partnership 2011). The report concluded that
primary and community care services for children and young people need to
be able to refer to more specialist support if they are not confident to manage
the child themselves. These reports from the National Service Framework
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(NSF) and Child Health and Maternity Partnership (CHaMP) suggest that
children’s services differ from adults and that a different approach may be

required.

1.4.1 What is the difference between children’s health services and

adults?

In 2006 the Department of Health Report: “Transition: getting it right
for young people” stated that transitions from children’s to adult health
services had become an important issue for several reasons. One patrticular
reason was that children have been surviving into adult life with conditions
that were previously lethal in early childhood. Many of these conditions may
be unfamiliar to those working in adult practices. In paediatric care, the
medical and surgical specialists and general paediatricians played an
important role in co-ordinating care and taking a holistic view of their needs
and including that of their family. When an adolescent patient reached the
age of an adult it was difficult to identify anyone to take up that role after
transitions to adult service (Department of Health 2006). The report stated
that transitions models for moving paediatric patients from paediatric to adult
health care varied depending upon the condition gave some examples of
long term conditions such as congenital heart disease and diabetes

(Department of Health 2006).
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When an adolescent is transferred from paediatric to adult services, it
has been reported that patients and their families are reluctant to leave the
paediatric team (McDonagh 2005; Shaw et al 2004). Patients who have
been transferred from paediatric to adult services felt that the levels of
expertise, empathy and resources were lower in adult services compared

with those received in paediatric services (Shaw et al 2004).

Another obvious difference between paediatric and adult healthcare
services is that with children and adolescents, parents or carers are involved
in the care of the patient. The age at which the ‘child’ takes over managing
their medication varies. A report from the Royal Colleges of Physicians in
Edinburgh found that during transition from paediatric to adult services, some
parents find it difficult to let go and enable their children to manage their care

independently (Royal College of Physicians of Edinburgh 2008).

1.4.2 Previous paediatric studies and prescribing error. Has medication

reconciliation been part of previous studies?

There are many reviews and studies on medication errors and medicines use
in children. The purpose of this section is to review a selection of studies
and systematic reviews to identify if these included observations of
medication errors caused as a result of transitions of care providers as part
of the outcome measures, and/or if the results reported reasons related to

“transitions of care” as a cause of the error.

Systematic reviews examining the incidence and nature of dosing errors, and

medication errors in paediatric studies have found that the most common
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errors were dosing errors often involving ten times the actual dose required
as a result of miscalculation. Other reasons behind the errors were reported
as wrong drug, wrong route of administration, wrong transcription or
documentation, incorrect or missing date, wrong frequency of administration,
and omission errors. The review did not report if these medication errors
were a result of a discrepancy between a patient’s pre-admission medication

list and current medication order (Wong et al 2004, Ghaleb et al 2006a).

A study identifying prescribing errors on drug charts and preparation and
administration errors of nurses on paediatric wards revealed that the most
common type of medication error was incomplete prescriptions which
included the route of administration and the dose intended by the prescriber.
Details of the exact cause and reasons behind the prescriptions being

incomplete were not discussed or explored further (Ghaleb et al 2006b).

Studies have also been conducted to evaluate the impact of
introducing electronic prescribing to the inpatient hospital setting and on the
prescribing on hospital outpatient prescriptions at a tertiary children’s hospital
in London. The focus of the study covered the impact of the intervention and
reduction of prescribing errors going from handwritten prescriptions to
electronic prescriptions; however the objectives and findings of the study
were not directed and specified to establish whether transition in care

contributed to errors (Jani et al 2008;2010).

An interview study of children discharged from hospital with an

unlicensed medicine reported that 33% of parents had problems with
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obtaining medicines in particular. This study did not observe or report on
discrepancies in prescribing of medication and doses that may have

occurred (Wong et al 2009b).

From a brief selective review of existing studies and literature reviews
regarding medication errors in children, it was found that neither the methods
nor the results for the studies had specifically reported medication errors in
relation to a discrepancy occurring during transitions in care.  Prior to
conducting research into medication reconciliation in children and in order to
be sure that studies related to medication errors or discrepancies occurring
across the interfaces of care specifically in the paediatric setting, a

systematic review of the literature was deemed necessary.

1.5 Literature review on the epidemiology of medication
discrepancies upon hospital admission, transfer and discharge in
children

Note: - This literature review was initially conducted in November 2010, and

subsequently updated

The aim of this literature review was to explore the occurrence and rate of

medication discrepancies in children up to 18 years of age.

Primary objective: - to review original studies reporting medication
discrepancies at transitions to and from the hospital setting in the paediatric

population to identify the rate and clinical significance of the discrepancies

Secondary objective: - to ascertain if any specific interventions have been

used for medication reconciliation in paediatric settings.
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1.5.1 Methods

A search of the literature was carried out on 7" May 2012 using the following
electronic bibliographic databases - PubMed, OVID Embase (1980 to 2012
Week 18), ISI web of Science, ISI Biosis, Cumulative Index to Nursing and
Allied Health Literature, and OVID International Pharmaceutical Abstracts
(1970 to April 2012). Endnotes® was used to store and sort the citations.
No limits were imposed on any of the databases to increase the sensitivity of

the search and capture all possible studies in relation to paediatrics.

Search Strategy

The search strategy was developed following discussion between the
authors and was based on the systematic review of medication reconciliation
in adults by NICE. (NICE/NPSA 2007) The key words used were: -
[“Medicine discrepancy” or “medication discrepancy” or “drug discrepancy” or
‘medicine discrepancies” or “medication discrepancies” or “drug
discrepancies” or “medication difference” or “difference in medication” or
“‘medicine disparity” or “medication disparity” or “drug disparity” or “medicine
disparities” or “medication disparities” or “drug disparities” or “medicine
omission” or “drug omission” or “medicine omission” or “medication
omissions” or “drug omissions” or “drug difference” or “drug differences” or
“‘medication difference” or “difference in medication” or “medication history”
or “medicines reconciliation” or “medication reconciliation” or “drug history”]
and [“hospital admission” or “hospital re-admission” or “hospital transfer” or

“hospital discharge” or “admitted to hospital” or admission to hospital” or
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“‘medication error’]. The same keywords were used in all databases to

ensure consistency.

Study selection

Titles and abstracts were initially screened by two independent reviewers
(CH screened all the titles and abstracts and, YJ, DT, ST, AS, IW, KW did
the second screening on a proportion of the abstracts distributed equally)
using a checklist and potentially relevant articles selected for further review
and data extraction. Discrepancies between the reviewers were resolved
through full text review of the article, followed by discussion and further
correspondence until agreement was reached. For the potentially relevant
papers, the full text articles were reviewed independently by CH and YJ for

eligibility and data extraction.

The reviewers used a common set of criteria to review and screen the

articles, (see Figure 2). Papers were selected using the following criteria:

The titles and abstracts were initially reviewed to see if each article was
reporting a study related to medication reconciliation or discrepancies of
medication upon hospital admission, discharge or transferred. The
remainders were screened to see if it contained information on discrepancies
or mention a medication reconciliation service, followed by whether the
abstract indicated a paediatric population. After the initial review, 484
articles were identified as relevant, the full text articles were screened. 45
articles did not have full text in English and these were excluded. Out of the

439 articles remaining, 20 were identified for data extraction. An additional
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article was identified through the reference list of an extracted relevant article

and eventually 10 studies were included for review.

Excluded studies characteristics

Studies that were potentially relevant up to the point of consideration for data
extraction were excluded if the results contained mixed paediatric and adult
data that had not been stratified, stated ages of late adolescent patients seen
in non-paediatric settings, were not original research, and did not clearly

define discrepancies or intervention.

Data collection process (Data extraction)

An excel spreadsheet based on the Cochrane Handbook of systematic
review of intervention checklist was developed (Higgins and Green 2011).
Two reviewers (CH and YJ) used the spreadsheet to extract the data from
the included studies and these two spreadsheets were compared. Any
disagreements were resolved via discussion between the two reviewers and

a final data table was generated.

Five authors were contacted for further information. All responded, however
only 2 provided additional information on sample size and 3 provided
information that there were no fully published studies for the grey literature

identified.

For studies with multiple publications, only the most recent article with full
information was included. Thus for data in conference abstracts which were

subsequently published as a full article, provided that the reviewers agreed
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that the data were repeated, only information from the full article was

reviewed.

Data Items

Information was extracted from each included paper on: 1) characteristics of
the participants (including age, gender, setting, country; transition of care) 2)
characteristics of the methods (including criteria used to define the
discrepancy; study design; duration; recruitment and selection; inclusion and
exclusion criteria used; methods of allocation and comparison groups if an
intervention was reported) 3) use of any medication reconciliation
interventions and 4) type of outcome measure (including number of
discrepancies reported; types of discrepancies; comparators used to define
the discrepancy, for example, the type of pre-admission medication list
versus the type of admission medication order used; clinical assessment for

actual or potential harm; tools and scale used (if reported) to assess harm).

Summary measures (for intended outcomes)

The primary outcome measures were either the incidence or occurrence of
discrepancies in a sample of paediatric patients expressed as a number of
unintended discrepancies per patient, and the types of discrepancy. The
secondary measure was the capture and identification of specific
interventions used for conducting medication reconciliation in hospitalized

children.
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Analysis

The eligible studies did not consist of randomized controlled trials and were
of a heterogeneous nature with differences in definition of “best possible
medication history”, transition point of study and denominator used. Hence

the results could not undergo a meta-analysis.

1.5.2 Results

The search strategy produced 1501 results, after removal of duplicates; 45
articles were excluded as the full text was not in English. After full text
review, 439 articles were highlighted as potentially relevant and after a full
text review, this was narrowed down to 20. One additional article was found
on the reference list of a relevant article and hence 21 articles were
considered for data extraction. After data extraction 10 studies met the
inclusion criteria (See figure 2). Summaries of the 11 studies that met the
inclusion criteria but were later excluded are provided in table 2 with the
reasons for exclusion (Agrawal et al 2007; Agrawal & Wu 2009; Bedard et al
2009; Carter et al 2006; Coffey et al 2009a; Collins et al 2004; Kwan et al
2007; Miller et al 2008; Rothschild et al 2010; Weingart et al 2007; White et

al 2011; Wong et al 2008).
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Figure 2 — Search Procedure and detailed criteria used to select the
papers

Records identified through database searching (n =1739)

Duplicates (n = 238). Records after removal (n = 1501)

Is the title or abstract related to Medicines/Medication reconciliation or discrepancies of
medication upon hospital admission, discharge or transfer of care?

No Yes/Unsure
I
Does the Abstract/Title of the article report or
P N indicate that it might contain information on
0 discrepancies or mention a medication
reconciliation service?
Yes/Unsure
I
P Does the abstract indicate a paediatric
X No population?
VL |
Records excluded Yes/Unsure
(n=1017) |
Exclude not in English Find full text. Is the article full text in
< ish? =
(n = 45) < No English? (n = 484)
I
Records excluded full Yes/Unsure
text screen |
(n =419) P N Does the full text article contain
Reasons N 0 paediatric data? (n = 439)
e Non specific age |
group/non-paediatrics Yes/Unsure
(n = 145) |
e Asthe reason above _
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274) reference list of extracted relevant article
(n=21)
Excluded studies initially ¥
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extraction (n =11) <« Studies included for review (n = 10)
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Table 2 Details of studies excluded during the data extraction stage of the literature review

Author name

Summary of study (Purpose, design, findings)

Reason for Exclusion

Agrawal et al Primary objective was to evaluate a medication reconciliation computerized recording Study design was not paediatrics and it was

2007 (Pilot) ; system and its impact on reducing medication discrepancies upon implementation. events that were used as opposed to

Agrawal et al discrepancies

2009 (full)

Bedard et al Quiality of the admission medication orders of on the drug chart against the medication The quality of the source of medicine used

2011 history taken was measured. to establish the medication history was
measured as opposed to identifying
discrepancies upon hospital admission

Carter et al The purpose of the study was to assess the quality of medication history taking of a | Paediatric results could not be separated

2006 pharmacist compared with other professions. from the adults.

Coffey et al Describes 1.5 discrepancies found per patient on average in the paediatric setting. | Commentary; not original research paper

2009a (Canadian Study)

Collins et al A paper on the accuracy of medication histories (including allergy status) by the physician | This paper included patients 16 years of

2004 as well as the accuracy of General Practitioner records. age and over, however data for 16-18 year

old patients could not be extracted.

Kwan et al 2007

Randomized interventional study comparing standard care (nurses taking medication
history, surgeon generated postoperative medication order form) with an intervention
(structured pharmacist medication history interview with assessment and generation of a
postoperative medication order form) in a surgical preadmission clinic. The primary
endpoint was the number of patients with at least one postoperative medication
discrepancy related to home medication.

Patients were 18+ vyears old in the
intervention arm and in the standard care
the youngest patient was 16; data for 16-18
year old patients could not be extracted.

Miller et al 2008

Comparison of medication reconciliation by a pharmacist at a trauma unit with medication
reconciliation done by the clinician and nurse. The main finding was that clinician’s
medication reconciliation was commonly incomplete and inaccurate. However, full
reconciliation by the pharmacist was extremely costly in terms of time delay (mean 3 days)
and effort, and could not be accomplished promptly in the emergency department.

Study was excluded as the patients were
mainly adult patients with some patients
within the age range of 15 - 35 years. Data
for paediatric patients could not be
extracted.
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Author name

Summary of study (Purpose, design, findings)

Reason for Exclusion

Rothschild et al
2010

Four site study on the impact of having a Pharmacist working in the emergency
department on reducing adverse drug events.

The data for the age group of interested
could not be extracted.

Weingart et al
2007

The purpose of the study was to assess a medication reconciliation program that was
developed as a patient-clinician partnership intervention. Baseline levels of medication
errors and omissions and how many were updated using medication reconciliation. This
was conducted in an ambulatory oncology setting.

The data for the age group of interested
could not be extracted.

White et al 2011

Report of improvement methods and reliability principles to develop and implement a
process for medication reconciliation completion.

The study focus was on process methods,
quality improvement as opposed to
measuring the occurrence of discrepancies.

Wong JD et al
2008

Prospective study on consecutively admitted patients to a general internal medicine ward.
Unintentional discrepancies that occur on hospital discharge were recorded. The
discrepancies were assessed through comparison of a best possible medication discharge
list with the actual discharge prescriptions.

The data for the age group of interested
could not be extracted.
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Study characteristics

Ten paediatric studies were identified from the literature search, of which 7
were full publications (Coffey et al 2009b; Coffey et al 2009c; Dersch-Mills et
al; Gardner and Graner 2009; Marconi et al 2012; Stone et al 2010; Terry et
al 2010) and 3 were conference abstracts (Caligiuri et al 2009; Lasak-
Temme et al 2008; Ling et al 2009). Key characteristics of the studies are

described in the sections below, and detailed in table 3 and 4.
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Table 3 Characteristics of studies included in the literature view

Author name, | Number of | Inclusion/ Point of Number of Number of Type of Number of % of Any scales
year, and site(s) and | Exclusion transition patients pre- Medicines discrepancy medication discrepancies used for
City/Country Length of | criteria (Admission | assessed and (total) and discrepancies errors?
of Study. study transfer or number in the average
Discharge?) | study number of
medicines
per patient
Caligiuri et al One Site. Inclusion Transfer Pre- NR Unintentional Per patient Medication NR
2009 Length of Patients assessment: discrepancies transfer orders
Winnipeg, study: NR transferred from NR. (ICU versus
Canada ICU transfer orders at
100 Patients in baseline)
the study. Pre- 0.53 16.40%
60 pre-; implementation of
(Conference 20 early phase; MR process
Abstract 20 full
) implementation _Early post . 01 3.30%
implementation of
MR process
Full MR process 0.05 0.60%
implementation
Coffey et al Two sites. | Inclusion Admission NR NR Unintentional 1.5 per patient not stated NR
2009b (1 adult 1 Patients on four discrepancies
Toronto, paediatric). | or more
Canada 27 Months | prescription
(Hospital medications
for Sick high alert
Kids) medication

unclear history
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Author name, | Number of | Inclusion/ Point of Number of Number of Type of Number of % of Any scales
year, and site(s) and | Exclusion transition patients pre- Medicines discrepancy medication discrepancies used for
City/Country Length of | criteria (Admission | assessed and (total) and discrepancies errors?
of Study. study transfer or number in the average
Discharge?) | study number of
medicines
per patient
Coffey et al One Site. Inclusion Admission 356 patient's Number of At least one 206 patients 76% of patients | Yes (potential
2009c 10 weeks All admissions to pre-assessed. meds not discrepancy to cause
Toronto, a 60 ped_ gene_ral 272 included state_d. At least one 59 patients 22% of patients disco_mfor_t or
Canada paediatrics unit Median 4 (range 0-9) deterioration
Exclusion medicines : - using 3
; . unintentional -~
patients per patient, discrepancies physicians to
discharged range 0-15 Low NR 1% rate)
before 24 hours Viod NR 23% e Low
oderate ° e Moderate
Severe NR 6% e Severe
Dersch-Mills et | 1 site - 2 Inclusion Admission — | Pre- NR Discrepancy score | NR NR N/A
al 2011 months Patients under the first 24 assessment: stated as
Calgary, 18 years of age. | hours NR. 99 patients completeness
Canada. Exclusion in total. score of

Patients already
been admitted
for more than 48
hours at the time
at which they
were identified
as eligible, or if
they were
transferred from
another ward.

admission history
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Author name, | Number of | Inclusion/ Point of Number of Number of Type of Number of % of Any scales
year, and site(s) and | Exclusion transition patients pre- Medicines discrepancy medication discrepancies used for
City/Country Length of | criteria (Admission | assessed and (total) and discrepancies errors?
of Study. study transfer or number in the average
Discharge?) | study number of
medicines
per patient
Gardner et al One site - NR Admission Pre- NR MR related 567 100% Yes — Patient
2009 16 months and assessment: interventions impact.
Minnesota transfer NR. e Minimal
USA. 85% admission (27%),
and 100% Admission 522 92% e Moderate
transfers. (66%)
e Severe
Transfer 46 8% (7%)
Omissions 339 65%
Subtherapeutic 78 15%
dose
Supratherapeutic 68 13%
dose
Incorrect 27 5%
medication
No longer taking 10 2%
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Author name, | Number of | Inclusion/ Point of Number of Number of Type of Number of % of Any scales
year, and site(s) and | Exclusion transition patients pre- Medicines discrepancy medication discrepancies used for
City/Country Length of | criteria (Admission | assessed and (total) and discrepancies errors?
of Study. study transfer or number in the average
Discharge?) | study number of

medicines

per patient
Lasak Temme | One site. Inclusion: Admission Number NR Medication 719 Cannot NR
et al 2008 One paediatric included in the reconciliation calculate

month. patients (less study = 253 Discrepancy

California, than or equal to patients.
USA. 21 years of age)

admitted to the
UCSF Children's
hospital
between
September 1
2007 -
September 30
2007 for more
than 24 hours.
Exclusion:
patients without
both pharmacist
and physician
generated
medication lists.
Electronic
medical charts
were reviewed.
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Author name, | Number of | Inclusion/ Point of Number of Number of Type of Number of % of Any scales
year, and site(s) and | Exclusion transition patients pre- Medicines discrepancy medication discrepancies used for
City/Country Length of | criteria (Admission | assessed and (total) and discrepancies errors?
of Study. study transfer or number in the average
Discharge?) | study number of
medicines
per patient
Ling et al 2009 | One site 4 | Inclusion Discharge Pre-assessment | 111 At least one 12 patients; 17 43% patients; NR
Winnipeg, weeks Patients being - not stated. 28 Medicines in | discrepancy medicines 15% medicines
Canada. discharged Patients. total.
between a 4 Average of 4 | Number of 9 out of 17 53%
(Conference week period on per patient medication discrepancies in
abstract) the paediatric discrepancies total
medication ward classified as
in July 2008. "Unchanged pre-
(Retrospective admission
chart review) medications"
Marconi et al One site Inclusion Admission 1164 (396 NR Missed non urgent | 125 71% (of 396 NR
2012 Length of All patients charts reviewed medications (pre charts reviewed)
Los Angeles, study NR admission in April 2007, implementation in
USA. during the the 363 reviewed in April 2007)
pre- April 2009 and
implementation 405 reviewed in
month, October 2009) Missed "non 62 38.3% (of 363
implementation urgent charts reviewed)
month and 6 medications (April
month post- 2009)
implementation
month charts
reviewed. Missed non urgent | 43 31.8% (of 405

medications
(October 2009)

charts reviewed)
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Author name, | Number of | Inclusion/ Point of Number of Number of Type of Number of % of Any scales
year, and site(s) and | Exclusion transition patients pre- Medicines discrepancy medication discrepancies used for
City/Country Length of | criteria (Admission | assessed and (total) and discrepancies errors?
of Study. study transfer or number in the average
Discharge?) | study number of
medicines
per patient
Stone et al One site. 3 | Inclusion Admission 219 admissions | 217 in total. Admission order 39 21.4% of Yes (potential
2010 weeks. Paediatric 32 eligible 182 errors admitting order risk using a
Utah, USA. admissions with 28 evaluated. 23 | reconciled. medications consensus
medically In the study. Average 9.4 method)
complex medicines Omissions 17 43.6% of errors
conditions per patient e Not
Exclusion: Dosage 12 30.80% significant
Patients with no 15;
medicines on e Significant
admission 15;
Formulation 2 5% e Serious 1;
o Life
Frequency 8 20.50% ;hreatening
No route 0 0 * Fatal 0.
Patients 13 56.5% of
patients
Number of errors 21 out of 39 54%

which could have
been potential
ADEs
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Author name, | Number of | Inclusion/ Point of Number of Number of Type of Number of % of Any scales
year, and site(s) and | Exclusion transition patients pre- Medicines discrepancy medication discrepancies used for
City/Country Length of | criteria (Admission | assessed and (total) and discrepancies errors?
of Study. study transfer or number in the average
Discharge?) | study number of
medicines
per patient
Terry et al One site. 6 | Inclusion Admission 293 patients 110 (PAM VS AMO) 45 (out of 97 46% orders Yes panel
2010 months. Neurosurgical pre-assessed. medicines in | differences PAM orders) assessment of
Birmingham, ward 100 patients in total. Median effect on
UK. admissions. study 2,range 1 - patient
100 Consecutive 8. discomfort or
patients on the clinical
neurosurgical deterioration
ward. (PAM VS AMO) 38 (out of 97 39%
discrepancies PAM orders) e Classl=
Exclusions: unlikely
caregiver not 19, 50%
available for (PAMVS POD) | 15 orders (11 | 25% * Class2=
Interview; differences (59 unlabelled, 3 potential to
medication . ’ cause
. - PODs in total) wrong dose)
information not moderate
accessible; 11, 29%
medication e Class3=
reconciliation potential to
ggﬂglgg dbfeor CAREGIVER VS | 43 (outof 97 44% g‘;flue'i .
. PAM differences PAM orders) '
practical (97 PAM orders) 21%
reasons e.g.
Weekends.

NR = Not reported; ICU = Intensive Care Unit; MR = Medication reconciliation; ADE = Adverse Drug Events; PAM = Pre-Admission Medication list; AMO = Admission Medication
Order; POD = Patient Own Drugs; UCSF = University of California San Francisco

58




Chapter 1 Introduction

Table 4 Details of studies reporting a medication reconciliation intervention

Studies reporting a medication reconciliation intervention with details of comparative results (if available)

Caligiuri 2009
(Conference
Abstract)

Pharmacy computer system (Cerner) to generate a complete and accurate medication reconciliation form to serve as a transfer
order. Discrepancies reported on a per patient basis only.

e Baseline discrepancy = 0.53 unintentional discrepancies per patient

o Early implementation = 0.10 unintentional discrepancies per patient

¢ Fullimplementation = 0.05 unintentional discrepancies per patient

Coffey et al 2009

Best possible medication history form. The doctors were expected to use this form. Reconciliation was conducted by the nurse,
and only in cases where the medications for the patient was 4 or more did the reconciliation was carried out by a pharmacist (due to
resources). This intervention was monitored by physician compliance of the use of the form.

Coffey et al 2009

Not an intervention but a student pharmacist conducted a best possible medication history during the study to use to compare
against the initial admission orders to identify discrepancies.

Dersch-Mills et al
2011

Best possible medication history by: -
(1) Reviewing the physician’s admission history and the medication list in the patient’s chart
(2) Reviewing the preceding 6 months of prescription activity as recorded in a provincial prescription database
(3) Contact with the patient’s community pharmacist if the patient used the same pharmacy regularly
(4) Review of other resources on a patient specific basis e.g. medication admission records from previous admissions to hospital
or prescription vials)
(5) Interview of the caregiver about medications being taken at home

Gardner et al 2009

Intervention was carried out by a pharmacist, but the types of interventions were not fully described except for happening upon
admission, transfer. Also the pharmacists intervene by taking an independent medication history and verify or update the patient
provided medication list. A computerized module was developed.

Lasak-Temme et al
2008 (Conference
Abstract)

Pharmacist obtained medication history. Components include: - current/recently discontinued medications (including prescription
and non-prescription medications, dietary supplements and herbal products), mother's medication history for breast-fed children and
allergy history.
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Studies reporting a medication reconciliation intervention with details of comparative results (if available)

Ling et al 2009 The Best Possible Medication Discharge Plan was determined for each patient by reviewing the admission medication reconciliation
(Conference information, inpatient orders, pharmacy profile, administration records and discharge prescriptions.

Abstract)

Marconi et al 2012 Number of patients approached

422 pre-implementation, 386 during month one of pharmacist implementation, 417 admissions 6 months post implementation
Number of patients allocated in the pre-implementation group 396 reviewed

Number of patients allocated in the post-implementation group

363 reviewed during the month of the launch of the emergency department pharmacist; 405 reviewed - 6 months post
implementation

Reported effect and outcome with confidence intervals (or P values) Missed non urgent medications (which included home
medications) - went from: - 125 (71% of patients) pre-implementation down to 62 (38.3%) on the month of intervention (p value of
<0.0001), and down to 43 (31.8%) 6 months post intervention (p value of <0.0001 when compared to pre-intervention)

Stone et al 2010 Medication reconciliation for admission using 5 sources of information. This was not a comparative study but did look at the
discrepancies that were being picked up by conducting medication reconciliation.

Terry et al 2010 Medication reconciliation by a senior clinical pharmacist which included four stages:

(1) Determining the pre-admission medication list

(2) Examination of the patient's own drugs brought in on admission

(3) Identification of most recent medication regimens described as administered or supervised by caregiver(s) prior to admission
(4) Initial admission medication orders prescribed on admission to the neurosurgical ward
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Participants and setting

All studies with the exception of one were conducted exclusively in paediatric
care settings; one study reported medication reconciliation events in both
adult and paediatric settings. Two studies (Terry et al 2010; Ling et al
2009) reported the age range of the patients, but none specified the gender.
Six studies (Coffey et al 2009b; Coffey et al 2009c; Dersch-Mills et al 2011;
Stone et al 2010; Terry et al 2010; Lasak-Temme et al 2008) involved
medication reconciliation and discrepancy at admission to an inpatient ward.
The remaining four were at different settings or transitions of care including:
emergency care settings (Marconi and Claudius 2012), medication
reconciliation related interventions reported by pharmacists upon admission
and transfer (Gardner and Graner 2009), transfer of patients from intensive

care to a ward (Caligiuri et al 2009) and at discharge only (Ling et al 2009).

Five studies were set in Canada (Coffey et al 2009b; Coffey et al 2009c;
Dersch-Mills et al 2011; Caligiuri et al 2009; Ling et al 2009), four in the US
(Gardner and Graner 2009; Marconi and Claudius 2012; Stone et al 2010;

Lasak-Temme et al 2008), and there was one UK study (Terry et al 2010).

Methods used and Design of study

No randomized controlled trials were identified. Six studies were prospective

observational studies; four utilized retrospective chart review methods.

Outcomes of discrepancies reported

Discrepancies were studied across all interfaces either in isolation for

example looking at one interface such as admissions only, or in combination.
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Admission:  Twenty-two to seventy-two percent of patients having an
unintended discrepancy or medication error in 4 studies reporting
percentages (Coffey et al 2009c; Stone et al 2010; Terry et al 2010; Lasak-
Temme et al 2008); number of patients ranged from 23 to 272 in three
studies, and one did not define the patient number. For the remaining two
studies that did not report the discrepancy as a percentage this was reported

as:

- arate of 1.5 discrepancies per patient (Coffey et al 2009b)

- A completeness score of the admission history in comparison to a
best possible medication history which was found to be 33%
(interquartile range of 4 — 56%) in patients who were on at least one
medication (non-prescription or prescription) prior to admission.

(Dersch-Mills et al 2011)

Emergency setting: the number of missed non-urgent medication (which
included chronic medications taken by the patient prior to admission) at a
paediatric emergency unit were recorded rather than discrepancy. Before
the implementation of the emergency admission pharmacist, there were 125
missed medications across 71% of 396 charts reviewed, this was reduced to
62 missed across 38.3% of the 363 charts reviewed during the
implementation month and maintained at 43 missed non-urgent medications
affecting 31.8% of 405 charts reviewed 6 months post implementation.

(Marconi and Claudius 2012)
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Transfer: an unintentional discrepancy rate of 0.53 per patient (n = 60) in
transfer orders from a paediatric ICU prior to implementation of medication
reconciliation (Caligiuri et al 2009) and 576 interventions made at admission

and transfer to a paediatric ICU (Gardner and Graner 2009)

Discharge: For the one study identified by a conference abstract from
Canada, the error rate upon discharge was reported as 43% of patients (n =

28), and 15% of medicines (n = 111) (Ling et al 2009).

Clinical assessment outcomes reported

Four studies assessed the clinical implications of the discrepancies.

Coffey et al used a three point ordinal scale (Cornish et al 2005) to assess
each discrepancy for its potential to cause patient discomfort or clinical
deterioration with Class 1 being unlikely, Class 2 having a potential to cause
moderate, and Class 3 having a potential to cause severe discomfort or
clinical deterioration. It was found that 71% of the unintentional
discrepancies were class 1, 23% class 2 and 6% class 3. Terry et al used
the same method in a smaller patient group of neurology patients and
reported a higher proportion of class 2 and 3 discrepancies: 50% were class
1, 29% were class 2 and 21% were class 3 unintentional discrepancies.

(Terry et al 2010).

Stone et al classified the discrepancies upon hospital admission using an
expert consensus method to rank the adverse drug reaction risk for each
error as not significant (15/36), significant (15/36), serious (1/36), life

threatening (5/36) or fatal (none). This ranking method involves two
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reviewers and was originally developed and used for the assessment of
adverse drug events as opposed to medication errors alone (Bates et al

1995).

Gardner & Graner used pharmacists who made the intervention to clinically
assess the impact of the intervention and it was found that 27% of the
interventions would have minimal impact, 66% would have moderate impact

and 7% would have severe impact (Gardner & Graner 2009).

Interventions reported in the literature

All studies identified had a description of a medication reconciliation
intervention. Two of the included studies reported results based on changes
of outcome measures by measuring discrepancy or missed medications pre-

and post implementation of a specific intervention and are described below:

Caligiuri et al showed that a computer generated medication reconciliation
form used upon transfer from ICU to a receiving ward, reduced the
unintentional discrepancy rate from 0.53 per patient down to 0.10 during
early implementation and 0.05 per patient at 6 months post implementation.

(Caligiuri et al 2009)

Marconi & Claudis (2012) showed introduction of a pharmacist in a paediatric
emergency setting, resulted in the reduction of missed non-urgent
medications (which contained some of the patient's home medication) from
71% of patients pre-implementation to 38.3% (p <0.0001) and was

maintained at 31.8% 6 months post intervention.
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1.5.3 Discussion

Summary of main results

From a review of the literature, only 10 primary studies were found to report
discrepancies at transitions of care in paediatric settings and the majority of
the studies involved discrepancies at admission. Most of the studies were
conducted in Canada or the US, with only one UK study in this patient group.
This is unsurprising given the differences in national guidance on medication

reconciliation for each of the countries.

The selection of the cohorts between the studies and method of collecting
the information (retrospectively and prospectively) differed, as well as the
setting which varied from emergency, neurosurgical, to Intensive Care Unit
(ICU) and general paediatric inpatient settings. The studies identified
included grey literature from published conference proceedings from a group
in Canada looking at medication reconciliation in transfer of care settings

from ICU and discharge orders in small patient groups.

As a result, the potential outcome measure of the discrepancy rate is likely to
vary and undermines the generalisability of the discrepancies to a wider

population of hospitalized paediatric patients.

Overall completeness and applicability of evidence

Discrepancies across the studies varied in completeness and there was no
uniformity in the denominators used: studies reported unintentional
discrepancies as a frequency per patient or per medication orders, which
may suggest selective positive reporting of one figure over another.
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Only a few studies conducted at hospital admissions had clinically classified
the potential harm that the discrepancies may cause if unresolved, whilst
others only reported the frequency. These clinical assessments were made
based on clinical judgment of the clinicians and did not employ validated
tools. Three studies had used multiple judges for their studies to reach
consensus, (Coffey et al 2009c; Stone et al 2010; Terry et al 2010) one study
obtained scorings from individual pharmacists making the intervention
(Gardner and Graner 2009) which would put the validity of the scorings in
question depending on the intervening pharmacist's experience and
judgment, and reliability would be low as scorings between different

clinicians may vary.

Quality of the evidence and risk of bias

Using the GRADE approach (Higgins and Green 2011), where randomized
controlled trials would be seen as high quality, all studies that were identified
by this literature review were classed “low quality” as most fell under the
category of observational studies. The review also included primary
preliminary studies from indexed conference proceedings from the

International Pharmaceutical Abstracts which were not peer reviewed.

In order to identify potential missing studies from published journal articles,
conference reports were included in the review. All of the studies were non-
randomized and conducted on small samples or a select group of patients. It
was difficult to assess each study for bias. Collectively, it is probable that

selective reporting of results may have occurred.
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Limitations of the review

Three of the included studies in the review were identified from unpublished
conference abstracts and grey literature. There was an attempt to contact
authors of each abstract to see if any published full journal articles were
available, without any success. This raises questions about the validity of the
results and also potential bias, as the results from conference proceedings
would tend to be preliminary. However, the decision to include the grey
literature in the absence of a full journal article was important because
without the inclusion, the two studies looking at transfer and discharge

independently as an interface would not have been identified.

All of the studies were non-blinded, where service providers would be aware
of the presence of the data collector or actually informed of medication
reconciliation prior to collecting discrepancy information and it would be
unethical to not provide the service of medication reconciliation to the
patients. Hence physicians who made admission orders may have changed
behavior in prescribing when they were aware of the study or had been

approached regarding a discrepancy.

Implications for clinical care

Studies identified by the literature revealed a variation of methods that were
used to identify medication discrepancies across the interface of transitions
in care in hospital admission, transfer and discharge as well as the study
settings. Few studies assessed the potential clinical impact of the

discrepancies on the patient.
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The findings from the identified studies have not assessed occurrence of
discrepancies or the clinical impact of having a medication reconciliation
intervention in a wider paediatric population. Some of the studies had either
investigated the clinical assessment of the discrepancies identified or
compared the intervention before and after implementation; none did both
collectively. Therefore the impact and significance of any interventions to

reduce discrepancies on patient care and outcome remains unknown.

The current review has revealed that there is little information on medication
reconciliation in children. The medication reconciliation tools and
interventions used in adults may not be appropriate for use and application in

children.

The recommendation that medication reconciliation should be undertaken to
improve patient safety remains a challenge in paediatrics, with little evidence.
Further research is required to fully understand the extent, causes and
clinical significance of medication discrepancies identified at all transitions of

care for this patient group.

Review conclusions

Medication discrepancies upon hospital admission, transfer and discharge
occur in children as highlighted in small studies. The definitions of
medication discrepancy and the actual process how medication reconciliation
is carried out in children needs to be explored further, including: sources of
information that are used to define what the patient was taking prior to the

transition of care, and how this list is finalized. Further research is required
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to find out how medication reconciliation implementation can reduce
medication discrepancies that have potential to cause harm. There is also a
need to have medication reconciliation interventions that have been trialed

and tested on a representative group of paediatric patients.
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1.6 Main aims and thesis research questions

The literature review conducted in section 1.5 illustrated existing published
studies on the occurrence of medication discrepancy upon hospital
admission, transfer and discharge in children and the reportage of
medication reconciliation interventions. However the studies that have been
conducted have mainly been from Canada and the US, with the only UK
study being in a small subset of the paediatric population (neurosurgical
patients admitted to a paediatric hospital in Birmingham). In the UK,
medication reconciliation upon discharge and post discharge has not been

researched so far.

1.6.1 Research Question

The research questions for this thesis were: -
e “Do children admitted and discharged from hospital experience
discrepancies at the point of admission, discharge and post

discharge?”

e “Do they require medication reconciliation to prevent potentially

significant clinical outcomes?”

e “At which points of transition should an intervention be put into place

to prevent these discrepancies?”
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1.6.2 Overall aim

The overall aims of this thesis were to identify the epidemiology, causes and
clinical significance of discrepancies that occur at hospital admission in the
paediatric population across England (Chapter 2) and post hospital
discharge for children discharged from hospital to their GPs (Chapter 4).
Chapter 3 was an interim preliminary study to chapter 4 which aimed to
assess the accuracy of discharge letters by evaluating the procedure used to
reconcile medications at discharge, timeliness of receipt from the GP.
Chapter 3 also explored the GP surgery reconciliation procedures in children
based on the CQC report (CQC 2009). The intentions of identifying the
epidemiology and clinical significance of discrepancies in these particular
points were to build the evidence base on the effectiveness of conducting
medication reconciliation for children at these points of transfer of care and

evaluate what particular interventions were required at each point.

Further details of the aims and objectives of each chapter are discussed at

the beginning of each chapter.
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1.7 PhD candidate’s contribution and overall methodological design for
the thesis

1.7.1 PhD candidate’s background and contribution to the thesis

The PhD candidate Chi Huynh is a qualified pharmacist from a hospital
pharmacy background. Prior to the award of a PhD studentship, the
candidate had completed one year of pre-registration pharmacy training and
worked for one year as a rotational junior pharmacist at a teaching hospital in
London.

The candidate entered the project when funding from the Neonatal
Paediatric Pharmacist Group was approved to conduct a “transitions in care
literature review” and “multisite medication reconciliation at hospital
admission” study. The candidate designed literature review, and was
responsible for the management of the data collection and analysis of
results. The original plan intended was to design a “medication reconciliation
at admission” complex intervention for children based on the findings from
the results and design a Randomised Controlled Trial (RCT) to assess its
effectiveness. The results from the preliminary study and feasibility
assessment suggested that a RCT was not feasible and that there the GP
records did not reflect the patients. The thesis and research question was
changed to observe and explore interface of care issues that a child
experienced from home to hospital and hospital to home. The candidate
subsequently conceived the idea of designing a discharge and post

discharge study to observe the issues children discharge from hospital had
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with their medications post discharge. A grant application for was written

and submitted by the candidate and was successful.

1.7.2 Overall methodological design of the thesis studies

The studies of this thesis was chronologically arranged to represent a child’s
journey from hospital admission to discharge and beyond. Figure 1 shows
an outline of the various methods adopted and applied to observe the
medication discrepancies and potential outcomes in the absence of
medication reconciliation and factors affecting a child at various interfaces of

care.
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Figure 3 — A summary flow diagram of the overall chronological
methodological design of the thesis studies

Patient setting

Study method and approach employed

Home

(Preadmission)

Discrepancy
Risk of harm

A 4

Hospital
Admission

A 4

Discharge

Discrepancy
Risk of harm

e

A 4

Home

(21 days Post
discharge)

Discrepancy
Risk of harm

Prospective multisite study

Validated data collection form to record discrepancies
between pre-admission medication list GP and
admission medication order.

Analysis

Discrepancies classified and validated as intentional and
unintentional. Unintentional discrepancies clinically
assessed by a panel for potential harm (Cornish et al
2005 method).

Development of medication reconciliation pathway
and intervention data form

Focus group evaluation of pathway and intervention
with stakeholders (hospital pharmacists)

Feasibility of RCT — Survey of NPPG pharmacists

Chapter 2

Prospective discharge accuracy study

Main outcomes were the discrepancy between initial
discharge letter versus the pharmacist amendments and
time of receipt from GP.

Analysis
Discrepancies identified were assessed for severity of
harm using Dean and Barber 1999.

GP surgery interview
14 days post discharge to gain insight into review of
discharge letters and reconciliation procedures

Chapter 3

Post discharge follow up (also multisite)

21 follow up of parents/16-18 year old patients post
discharge via telephone/home visit. Notes recorded on
data collection form. Discrepancy was identified as
difference between discharge letter and reported post
discharge medication

Analyses

Discrepancies classified and validated as intentional and
unintentional. Unintentional discrepancies identified
were assessed for severity of harm using Dean and
Barber 1999.

Thematic analysis — of parent comments of problems
and how they were being resolved

Root cause analysis of moderately severe
discrepancies — Source of the problem and contributing
factors

Focus group — healthcare professionals experience and
perceptions of post discharge discrepancies

Chapter 4
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1.7.3 Assessment of the methodological approach employed for the
thesis studies

A variety of methods were employed to ensure that all information in the
complex process of measuring the impact and nature of medication

reconciliation related issues in children were robust.

The use of a “pharmacoepidemiology to study medication errors”
approach (Strom ed. 2005) was adopted to establish the incidence of
medication discrepancies at each interface of care: admission, discharge and
post hospital discharge. Each stage of these studies were designed to
capture the primary information prospectively, via a data collection form each

transition in care interface.

At admission, the data collection form used by Terry et al (2010) in the
single site study was adapted for use in the multisite admission study in
chapter 2. Adaptations were made by the PhD candidate after discussion
with the team and it was decided that the GP was going to be used to reflect
the paediatric patient’s pre-admission medication list, as opposed to basing
the list on the GP and secondary care prescriber for outpatient obtained
medications. To ensure that the data collected from each of the sites were
consistent, each site’s data collector across the four sites in London,
Birmingham, Leeds and London, were all trained to collect the information
systematically and the first few data collection forms were reviewed to
ensure consistency. A pharmacist recommended therapy section was also
added to the data collection form, to capture the finalised drug list after

clinical pharmacist consultation with the prescriber. Patients were not
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chosen by random, and every consecutive patient who met the inclusion
criteria and was admitted long enough for the data collection to take place
was included in the study to minimise selection bias. The sites involved in
the study were limited to four hospitals in England due to funds and

resources; however, each site had differing systems of practice in place.

At discharge, a prospective sampling of all discharges occurring within
a 5 week study period was conducted at a single London hospital site which
provided not only tertiary care, but also local secondary care to its local
boroughs. A data collection form was developed by the PhD candidate and
reviewed by supervisors to ensure relevant information was captured. This

was piloted, and the first few data forms reviewed.

At post hospital discharge, each site was provided with a protocol on
how to recruit and consent patient’s for the post discharge study. A patient
information leaflet was utilised and each member of staff delegated were
GCP trained and also received in-house training by the PhD candidate who
co-ordinated the study. To ensure consistency and appropriateness of use,
a data collection form was developed and reviewed by the chief investigator
of the study (clinical supervisor) and submitted for ethical review. The study
was designed to follow up parents/patients aged 16 -18 years 21 days post
discharge to provide time for parents/patients aged 16-18 years to arrange
for further supplies of medication with their GP in primary care as hospitals
would normally provided 7 — 14 day supply or an original pack of discharge
medication. Each discrepancy identified was classified and validated as

unintentional or intentional by the PhD candidate and a clinical pharmacist.
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The use of a single type of instruments and data collection forms to
establish the incidence of medication discrepancy for the admission and post
discharge study across the many sites ensured that information was
collected systematically. This ensured that the incidence calculated was
reliably captured across the sites. This incidence figure derived from the
data collection did not explain or provide observations on how this affected
patients in terms of potential for harm. Hence, at each interface of care and
for each of the unintended discrepancies identified, the potential impact of
harm each patient had was assessed using analytical clinical assessment

methodology.

At admission, the Cornish et al (2005), methodology adaptation by
Terry et al (2010) was used to, which was to invite 5 clinicians from the
hospital setting to discuss, come to a consensus and class the discrepancies
by order of severity from Class being unlikely to be harmful or class 3
potentially severely harmful. As this method was time consuming to set up
and due to time constraints, for the discharge and post discharge study, a
validated severity scoring method by Dean and Barber (1999) was adopted
where clinicians were sent the discrepancies and asked to severity score the
discrepancies individually and find a mean score. The post discharge study
extended the impact analysis by conducting Root Cause Analysis for
discrepancies that were assessed to be moderately harmful. Root Cause
Analysis was a useful tool to find out possible explanations and common
causes of discrepancies to identify issues with the system, however this was
limited by the information retrieved by the investigator and artificial cut off
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point due to limited project time scales, and in the case of the project this

was the PhD candidate.

Finally, appropriate techniques were purposefully chosen in a timely
fashion to explore current practice (e.g. GP surgery procedures), healthcare
professional’s concept and perception of medication reconciliation parent
and patients comments on problems as appropriate. These perceptions,
evaluations, beliefs and reportage of experiences were not captured by the
data collection at each interface of care and hence survey, semi-structured

interviews and focus groups were adopted to explore these issues.

In order to capture the practice of medication reconciliation in children
at hospitals across the UK outside the multisite admission study, the PhD
candidate sought permission to obtain a database from the Neonatal and
Paediatric Pharmacist Group (NPPG) to identify pharmacists to survey. The
survey was designed on an online interface using survey monkey and
participants were invited via email. The advantages of this were that there
was no time delay with posting a paper survey, but also had the
disadvantage that clinical staff may not have easy access or time available to
complete the survey. The limitations of selecting pharmacists from a
specialist group such as the NPPG were that not all pharmacists who work
on paediatric wards were members. Although this was a limitation, the
database of members had a coverage of specialist and non-specialist

hospitals and covered many hospitals across the UK.
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A semi-structured interview in chapter 3 was designed to gain insight
into the review process of discharge letters from GP. The interview schedule
was designed by the PhD candidate and reviewed by clinical pharmacists
and also a GP. The strengths of requesting to talk to the administrator or
manager of the surgery were that the staff were more likely to be available
for interview and hence increasing the response rate. This however, limited
the findings based on the procedures at the surgery and may not have
reflected the GP’s actual approach to queries relating to post discharge
discrepancies. The thematic analysis of comments that were made during
the post discharge follow up of parents in addition to the quantitative
information was conducted to explain parental experiences and observations
of post discharge problem solving, not just by the GP, but also by the

hospital healthcare professionals or community pharmacists.

Focus group methodology was used at the end of the admission study
for two purposes. For the admission study (section 2.4), a focus group was
employed to obtain in depth insight into pharmacists views on medication
reconciliation at admission, and also the acceptability of an intervention and
pathway that was piloted. This was selected rather than individual in-depth
interviews with staff to capture sharing of various viewpoints and opinions
from all participants. The participants who were selected were the staff
involved in the data collection, pilot of the intervention as well as the site
investigation lead pharmacists. The post hospital discharge focus group was
conducted to gain further understanding and insight into experiences that
various healthcare professionals who looked after the patient had with
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respect to problems that occur in practice. The participants were also asked
for their views on possible solutions to these post hospital discharge issues.
The focus group participants were invited on the basis that they had taken
part in the severity assessment earlier with the exception of one community

pharmacist.

In summary, many methods were used to explore many different
aspects of a child’s journey in and out of hospital as feasible. An
pharmacoepidemiology approach was used to find the epidemiology of the
discrepancies to highlight a clinical risk at various points of transition.
Analytical techniques which asked relevant healthcare professionals to
assess the potential clinical impact in the absence of an intervention was
used to provide a robust indication.  Surveys, interviews and focus groups
were employed as appropriate to capture observations of current practice
and also gather insight into healthcare professional views surrounding the

interface problems issues and evaluation of interventional designs.
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Chapter 2 - A multi-centre study of pharmacy led
medication reconciliation upon hospital admission in

children
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Aims and Objectives

The aims of this chapter were to find out what was the epidemiology of
medication discrepancies upon hospital admission for paediatric patients in
the UK and of the unintended discrepancies found, how many would be
clinically significant and likely to lead to patient deterioration or harm? The
secondary aim was to establish a paediatric specific interventional pathway
for conducting medication reconciliation in children and to evaluate this by
gathering feedback from staff.

In order to address the aims, a four stage study was proposed: -

Stage 1 — Observation and clinical assessment of discrepancies
identified by medication reconciliation upon hospital admission

A prospective observational study was conducted where medication
reconciliation was conducted across 4 hospital sites of paediatric patients
admitted into hospital and discrepancies between the pre-admission
medication and admission medication orders were recorded, of which the
unintended discrepancies were clinically assessed by a panel of healthcare
professionals (see section 2.2).

Stage 2 — Defining, development and piloting of a derived medication

reconciliation pathway and form

Utilising the findings from the previous phases of the study, a medication
reconciliation pathway and form was designed for pharmacists to use, and its

use was piloted across the study sites (see section 2.3)
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Stage 3 - Evaluation of the derived medication reconciliation pathway —
Eight pharmacists involved in the study and the site leads for the multisite
study were invited to a focus group (see section 2.4)

Stage 4 — Feasibility of RCT (see section 2.5)

A survey of paediatric hospital pharmacists across the UK was conducted to
ascertain the current policies, practices and levels of hospital admission MR
services for children admitted to NHS hospitals in the UK. If the survey
results suggested that there were no admission MR services for children in
England this would support the case for conducting an RCT comparing a MR
service against routine care. If the survey suggest that admission MR
services were in place at NHS hospitals in the UK, a randomised control trial

to evaluate the effectiveness would not be feasible.

2.2 Multi-site study — Identification of medication discrepancies upon
hospital admission for children and clinical significance

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 medication 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
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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’.

2.2.1 Methods

Study design

The study was a prospective multisite study where pharmacists at four
hospital sites conducted medication 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.
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Data collection at ward level

The study cohort included patients that were:

e admitted during the study period
e available for full medication reconciliation by the study team during
working hours

e prescribed at least one long term medication

Patients were excluded from the study if:

they were 19 years or older

e the parent-carer was not available for interview

e 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 A).

Once a patient was identified as fulfilling the criteria for inclusion, medication

reconciliation was then conducted or overseen by the study clinical
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pharmacists or research pharmacist and this was conducted based on the
West Midlands Medicines Reconciliation Guide and Report form, (see
Appendix B). Information concerning the patient’s ward, specialty, diagnosis,

age, weight was recorded.

The data collected included medication information collected from the

following sources: -

e A semi-structured interview with the parent or carer of the patient to
obtain a medication history and subsequently securing their

permission to contact their GP

e The determination of the GPRx — obtained by telephoning the

patient’s GP practice.

e Recording details of the Patients Own Drugs (PODs) that were

brought into hospital on admission

e Recording the initial AMOs from the hospital drug chart (prior to

clinical pharmacist input)

e 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

e The length of time it took to obtain the information required was

recorded.
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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 AMQO”) 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: -

e “GPRx vVAMO?” collective discrepancies

e “GPRx v AMO(i)” intentional discrepancies

e “GPRx v AMO(u)” unintentional discrepancies

Outcome measures

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
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validation. The incidence of patient “GPRx v AMO” unintentional

discrepancies was calculated using the formula below: -

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

x 100
Number of patients*

*Over 5 month study period
All the “GPRx v AMO(u)” unintentional discrepancies were then clinically
assessed.

Clinical significance assessment of unintended discrepancies between the
GP record and initial admission medication orders

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:
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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 of the number of patients who had moderate or severe “GPRx

v AMO” unintentional discrepancies was calculated as follows: -

Number of patients with moderate or severe “GPRx v AMO(u)* 100
X

Number of patients*

*Qver 5 month study period
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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.

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 patients who had potentially harmful unintentional

discrepancies.

2.2.2 Results

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 patients 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.
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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 (see figure 3

for detalils).
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Figure 4 — Classification procedure of “GPRx v AMO” discrepancies
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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
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AMO(u)” unintentional discrepancies affecting 109 patients were clinically

assessed.

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 109

= x 100= 45%
Total number of patients seen in 5 months 244

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.

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 (Cornish et al 2005)
and it was found that 189 drug discrepancies (100 patients) were
unintentional discrepancies that were classifiable into the ‘harm”

classifications.

Hence the revised incidence of the number of patients with at least one

unintentional discrepancy was: -

Number of patients with “GPRx v AMO(u)” discrepancies 100

= x 100=41%
Total number of patients seen in 5 months 244
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The number of “GPRx v AMO(u)” discrepancies and patients per each

clinical classification are described below: -

e Number of Class 1 “GPRx v AMO(u)” discrepancies = 57 (30%)

*40 patients (40%)

e Number of Class 2 “GPRx v AMO(u)” discrepancies = 89 (47%)

*62 patients (62%)

e 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: -

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

discrepancy (22%)

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

discrepancy (50%)
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e 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 (with at least one moderate or severe GPRx v AMO(u)
unintentional discrepancy)

x 100 = 32%
244 patients (seen during the study period)

The 95% confidence interval for the incidence was a value from 26.1 to

37.8%.

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 5 provides a breakdown of the medications ordered
per BNFC main chapter from the entire data set and subset of “GPRx v

AMO(u)” discrepancy.
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Table 5 Medication orders and “GPRx V AMO(u)”

discrepancies categorized per BNF chapter

unintentional

GPRx Y, AMO Unintentional
Discrepancies
Total Class1 |Class2 | Class3 | Total
number  of
medication
orders
(percentage)
BNF 1. Gastrointestinal | 189 10 14 7 31
Chapter | system (18.82)
2. Cardiovascular | 53 1 1 2 4
system (5.28)
3. Respiratory | 178 4 51 11 66
system (17.73)
4 Central Nervous | 210 14 5 11 30
System (20.92)
5. Infection 71 3 9 4 16
(7.07)
6. Endocrine | 50 1 2 5 8
system (4.98)
7. Obstetrics, - - - -
gynaecology, and
urinary-tract 1
disorder (0.10)
8. Malignant - - - -
disease and | 16
immunosuppression | (1.59)
9. Nutrition and | 122 21 5 2 28
blood (12.15)
10. Musculoskeletal | 26 2 1 0 3
and joint diseases (2.59)
11. Eye 4 - - - -
(0.40)
12. Ear, nose and | 1 - - - -
oropharynx (0.10)
13. Skin 36 1 0 0 1
(3.59)
14. Immunological - - - -
products and | 1
vaccines (0.10)
15. Anaesthesia 4 0 0 1 1
(0.40)
Unknown 42 0 1 0 1
(4.18)
Total 1004 57 89 43 189
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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

medication reconciliation. The results are shown on table 6.

Table 6 Stratified results for each of the four study sites

in the absence of

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
onLTM

3.92

4.48

2.9

4.72

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)

27

21

24

78
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2.2.3 Discussion

The results from the multisite study demonstrates that “GPRx v AMO(u)”
medication discrepancies occurred 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 was 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
medication 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 those
conducted by Cornish et al and Coffey et al in respect of the sources 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
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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 medication reconciliation to be
conducted after the AMO is written up and confirms that medication
reconciliation is required for hospitalised children in a general setting,

irrespective of clinical speciality.

2.2.4 Conclusions

The study demonstrated that discrepancies occurred in hospitalised children
in 4 English hospitals between their GPRx and AMO records. This was 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 medication reconciliation within this cohort. The
medication reconciliation process should identify the patient’s pre-admission
medication as a pre-requisite to identifying the most suitable drug regimens

following admission.
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At this stage of the multisite study, the findings from the study suggest that
paediatric patients admitted to hospital experience discrepancies identified
during the data collection by comparing the patient’s initial medication list
from the GP and the hospital medication orders AMOs. A clinical
assessment also suggests that there is harm associated with these
discrepancies in the absence of medication reconciliation. The next stage of
the study was to develop a medication reconciliation intervention and
pathway suited to clinical practice based on the results and findings from the
multisite study as the data collection form (see appendix A and B) was suited
for audit purposes and collecting information, but impractical to use to real

life practice.
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2.3 Defining, development and piloting of a derived medication
reconciliation pathway and form

2.3.1 Aims and objectives

The aims and objectives of this stage of the study were: -

e To utilise the data presented in chapter 2.2 to identify how medication

reconciliation in children should be conducted by: -

O

Analysing the sensitivity of each source of information that was
used to conduct medication reconciliation from the data

collection forms

Identify anomalous findings from the results and implications

for the model medication 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

e Utilising the findings from the previous phases of the study, design a

medication reconciliation pathway and form, for pharmacists to use,

and pilot its use across the study sites.
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2.3.2 Method

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 the multi-site study were 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 for each source of information which matched the
pharmacist recommended therapy was calculated using the following

formula: -

Number of medications that matched the pharmacist recommended
therapy

Number of “GPRx v AMO(u)” discrepancies in total x 100

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.
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The sensitivity was subsequently calculated as: -

Number of medications that matched the pharmacist recommended
therapy % 100

Number of occasions where the source was available

Extraction of anomalous data from the multisite study

The data collected from the multi-site admission study (chapter 2.2) were
explored for anomalous data that did not fit the expected trend. The

anomalous data that were explored and extracted included:

o “GPRx v AMO(u)” unintentional discrepancies where deviating from

the GP record was considered to have potential for a patient benefit.

e “GPRx v AMO(u)” unintentional discrepancies where the pharmacist
recommended therapy were 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).

e 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.
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Defining the discrepancy by comparing the pharmacist recommended
therapy against the initial drug chart (Pharmacist v AMO)

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 2.2 were used with an alternative outcome measure described

below:

The pharmacist recommended therapy was compared with 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

GPRXx.

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
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“‘Pharmacist v AMO(u)” unintentional discrepancies in patients was

calculated using the following formula: -

Number of patients with at least one “Pharmacist v AMO(u)”
unintentional discrepancy* x 100

Number of patients*

*QOver 5 month study period

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 were 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 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 seven days.

The classifications of the severity were: -

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

e Class 2: - Potential to cause moderate discomfort or clinical

deterioration
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e 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 (GPRXx) versus the AMO (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: -

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

Number of patients* %100

*QOver 5 month study period
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Design of the model paediatric specific medication reconciliation
pathway and data collection form

A model paediatric medication reconciliation pathway and data collection
form was developed after reviewing the results from the multisite study. 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.
Comments were received and relevant amendments and adjustments to the
pathway and intervention form were made. Please refer to Appendix C and
D for the model medication reconciliation pathway and data collection form.

Pilot data collection using the model medication reconciliation pathway
and data collection form

Each of the four study sites (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 20™ February — Friday 16" March 2012 and conduct a full
medication reconciliation on each patient. Pharmacists were selected as the
healthcare profession to conduct the pilot data collection based on NICE
guidance for medication reconciliation on admission, where it was
recommended that pharmacists were involved in medication reconciliation.
The pharmacist data collectors were asked to conduct the medication
reconciliation and create a final pharmacists’ concluded medication list of
pre-admission medications using one of the three defined pathways in the

following order of selection depending on source availability:
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e Pathway A (parent-carer first)

e Pathway B (POD first) — if parent-carer not available

e Pathway C (Medical notes first) — if neither parent-carer or PODs not

available

Data were 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 lists of pre-admission medications as
recorded on the intervention data collection form versus the AMO
(“Intervention 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 had
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.
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Inclusion and exclusion criteria

The same inclusion and exclusion criteria as the admission multisite study
(see section 2.2.1) was used.

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.

2.3.3 Results

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 medication 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 7.
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Table 7 Number and percentage of matches for each source of
information to when compared against the pharmacist’s recommended
therapy

Source of Information Number of matches to the | Percentage matching the
pharmacist recommended | pharmacists
therapy 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
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11/57(19%) cases, there were conflicting information and the pharmacist

made recommendation based on clinical judgement.

Extraction of anomalous data from the multisite study

“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*.
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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 AMQO” 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 GPRx v AMO(u) unintentional discrepancies where deviating
from the GP would have been beneficial rather than harmful is given in the

table 8.
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Table 8 Examples of GPRx v AMO(u) unintentional discrepancies where
deviating from the GP record would have been beneficial rather than
harmful

Example 1

Sodium valproate 200mg/s5ml — 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.

Example 2

Sodium valproate 200mg/sml — 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

Example 3

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.
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“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 provided on table 9. In
summary all 11 discrepancies were resolved by pharmacists during the
medication reconciliation process; 10 potential omissions were avoided and

1 dose regimen was highlighted and resolved.
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Table 9 Unintentional discrepancies where the pharmacist
recommendation did not match any source or the AMO

PATIENT | Description of “GPRx v AMO(u)” Discrepancy Type of

ID Age unintentional Discrepancy classification | Discrepancy
and 1-3)

weight

317, Omeprazole 10mg/5ml solution 2.5MG OD | 2 Moderate Omission

9 months, | - from GP. The caregiver and PODs were

3.5 kg. both unavailable and this was not charted

on the AMO, however pharmacist
recommended 5MG OD MUPS

342, 7 Midazolam buccal, caregiver has stated 3 Severe Omission
years, that they never had to give. GP confirms
10.7 kg 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

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

query.
405, 13 Adcal D3 take one OD by caregiver, GP 2 Moderate Omission
years, record was take two OD but was last issued
unknown | in August 2010, no PODs were brought in
weight and the Adcal D3 was not written as an
AMO.
432, 3 Cetirizine - no mention by caregiver and no | 1 Minor Omission
years, PODs, however GP states 5mg/5ml — 5ml

16.1 kg OD PRN - this has not been ordered as an
AMO. Pharmacist recommends that this is
reviewed as patient already on
chlorpheniramine

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

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

435, 12 Cetirizine 1mg/ml liquid - caregiver does not | 1 Minor Omission
years, 41 | mention this and nil PODs, however GP
kg states dose of 10mg OD, not charted as

AMO. Pharmacist recommends that it is
not required.

910, 13 Risperidone 1mg/ml - caregiver gives 3 Severe Omission
years, 1.5ML BD, GP records states 1.5ML BD,
105 kg POD states 1.5ML BD also, however AMO

not written up. Pharmacist recommends

1ML BD
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PATIENT | Description of “GPRx v AMO(u)” Discrepancy Type of

ID Age unintentional Discrepancy classification | Discrepancy
and 1-3)

weight

979,5 Salbutamol 100MCG inhaler - caregiver 10 | 2 Moderate Omission
years, puffs PRN, GP records show 1-2 puffs

11.4 kg PRN, no PODs and not written on AMO

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

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.

“Pharmacist v AMO(u)” unintentional discrepancies and their clinical
significance

It was found from the original data that 36% (361 out of 1004) of all
medication orders contained “Pharmacist v AMO” discrepancies. The overall
incidence of patients with at least one “Pharmacist v AMO” discrepancy over
the 5 month data collection period was 67% (164 + 244 x 100).
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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 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. Figure 4 summarises the
process of clinical assessment and scoring of the “Pharmacist v AMO(u)”

unintentional discrepancies.
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Figure 5 — Clinical assessment process of the 342 “Pharmacist v AMO”
unintentional discrepancies

“Pharmacist v AMO” unintentional discrepancies clinically assessed
=342

Scores completed by 5 expert judges on Excel 200

I I

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

7™ spreadsheet

5 Judges all

agreed on the

scores for 53 of the Scores presented to clinical site

unintentional leads/study pharmacists for

discrepancies discussion and final scores

36 = Class 1 determined.

15 =Class 2 |

2 =Class 3

\ 4 A 4

274 unintentional 15 were not
“Pharmacist v AMO” scored
discrepancies were

scored after discussion

90 =Class 1
174 = Class 2
10 =Class 3

\4
Final “Pharmacist v AMO” clinically assessed = 327 (155 patients)

e Class 1 =126 discrepancies (39%)
e Class 2 = 189 discrepancies (58%)

o Class 3 = 12 discrepancies (4%)
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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:

e 34 (21.9%) patients had Class 1 “Pharmacist v AMO(u)” unintentional

discrepancies as the most serious class of discrepancy

e 111 (71.6%) patients had Class 2 “Pharmacist v AMO(u)’

unintentional discrepancies as the most serious class of discrepancy

e 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 x 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.
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Design of the model paediatric specific medication 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 medication reconciliation pathway a model
medication 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 medication reconciliation form contents.

Pathway: -

- 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
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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 medication 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.

Pilot data collection using the model medication reconciliation pathway
and data collection form

General results and demographics

Across the four study sites medication reconciliation was conducted for 82
patients on long term medications using the pilot medication 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.
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Choice of intervention pathway

Pharmacists were guided in respect to the 3 model medication reconciliation

pathways available in this part of the study (see Appendix C).

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 10.
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Table 10 GP usage during medication reconciliation intervention across
the four study sites

Birmingham | London Leeds North
Staffordshire

Number of GPs | 8 13 8 12
contacted per
patient

Total number of | 20 20 22 20
patients

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

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

Number of 63 79 55 86
medications in
total

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

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.
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Sources of information used during the reconciliation process

For each medication that was recorded during the medication reconciliation
process, the data collector was asked to document how many sources of
information they had utilised before reaching their conclusion(s). 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). There were various reasons
why there were instances where only one source of information was used to
reconcile an individual medication. In some instances 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. In one instance, the GP was the only source to mention that the
patient was taking medication for Cystic Fibrosis. There were two patients
where the pharmacist did not use more than one source of information to
conduct the medication 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 (parent-carer expects
this to be stopped by the GP, which was accepted as accurate by the
pharmacist). In the second case a parent stated that their child was using
saline nasal drops purchased over the counter on a long term basis. The
number of sources to reconcile each by drug as classified by BNFC chapter
is provided in table 11.
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Table 11 Number of sources used for each drug finalised on the
medication history per BNFC chapter classification

Number of sources used before pharmacist
finalised medication history
1 2 3 4 5
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 0 0
6 Endocrine system 1 15 2 0 0
8 Malignant disease and
immunosuppression 0 1 0
9 Nutrition and blood 2 14 7 10
10 Musculoskeletal and joint
diseases 0 3 1 0 0
11 Eye 0 3 2 1 0
& | 13 Skin 1 3 7 1| o0
&
-5 14 Immur_wological products
w | and vaccines 1 0 1 0 0
% unknown 1 0 0 0 0
Total 18 164 71 25 2
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Combination and comparisons of medication discrepancies identified
“GPRx v AMO, “Pharmacist v AMO” and “Intervention v AMO”

Comparison of the two methods of defining discrepancies — “GPRx v AMO”
and “Pharmacist v AMO”

The different methodologies used to define medication discrepancies, “GPRXx
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
the potentially serious Class 3 type unintentional discrepancies when taking
the GP as the comparator was higher at 22.75% versus 3.67% when the

pharmacist was taken as comparator.
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Table 12 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%
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Comparison of the “GPRx v AMO”, “Pharmacist v AMO” and “Intervention v AMO”
data

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 to
reconcile the medication with the majority of patients using two or more and
may suggest differing complexities in obtaining sufficient information before
being satisfied that the medicines have been reconciled. In the previous 5
month data collection, all pharmacists had to obtain the medication history
from 2-3 sources of information, and any other sources of information the
pharmacist had use to reconcile the medication was not recorded. A higher
proportion of discrepancies were identified by the pharmacists using the
model intervention during the one month collection compared with the
Pharmacist v AMO discrepancy. When the proportion of patients with a
discrepancy was compared for the initial 5 month data collection and final

one month data collection, the proportion of patients were similar.
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Table 13 Collated results of “GPRx v AMO”, “Pharmacist v AMO”
discrepancy from the multisite study and pilot medication
reconciliation intervention data

Multisite data Multisite data Pilot model
collection collection medication
(Pharmacist reconciliation
(GPV AMO recommended intervention data
discrepancies) therapy versus collection
AMO)
Length of study (in | 5 months 1 month
Months)
Number of patients | 244 consecutive patients 82 patients

in the study convenience sample
Number of hospital | 4 4

sites

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

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

Number of 582/1004 = 361/1004 = 114 out of 283 =
discrepancies out 57.96% 35.96% 40.28%

of the total number
of drugs

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%

2.3.4 Discussion

The results from this section indicate that there was no single source of
information that provided a complete list of the patient’'s pre-admission
medication. Reliable identification of the complete pre-admission medications
The most

requires triangulating the information from multiple sources.

reliable source of information was the parent-carer (81%) followed by the GP
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(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 intended to be taken long

term, but on an as required basis or only during an emergency.

The intervention pilot showed that the number of sources pharmacists
would use to reconcile a patients drug chart medication based on the
medication history taken ranged from 1 to 5 sources, suggesting a possibility
of a range of complexity amongst patients with at least one long term
medication prior to discharge. This result suggests that if medication
reconciliation were to be implemented in real practice, an intervention which
gives guidance to the pharmacist conducting the medication reconciliation
needs to be flexible and permit the pharmacist to use their clinical judgement
in terms of how much depth to go into when conducting medication
reconciliation. For example the intervention or guidance on medication
reconciliation should help the pharmacist to discern between patients where
1) it would be suitable for the pharmacist to use one source of information to
reconcile the medication history and 2) guides the pharmacist of where to
look for additional information if the pharmacist is not satisfied that the
patient’'s medication has been reconciled after observing two sources of

information.
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2.3.5 Conclusions

The multisite study data have 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 were 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.
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2.4 Evaluation of the derived medication reconciliation pathway -
Focus Group

2.4.1 Background

So far in the study:

e Medication discrepancies occur for children on admission to hospital

in the absence of medication reconciliation.

e No single source of information can provide an accurate list of pre-

admission medicines.

e The pilot intervention highlighted that most pharmacists would use

two sources and consult the GP in half of the occasions.

A focus group was convened to consider these issues and the proposed

model medication reconciliation process.

2.4.2 Aims and objectives

The aim of the focus group was to evaluate the model medication
reconciliation pathway and data collection form (see appendices C and D) in
discussion with the pharmacists who were involved in the model medication
reconciliation pilot data collection (chapter 2.3.2.5) and the site lead principal
investigators at the four sites — Birmingham, London, North Staffordshire and

Leeds.

In terms of the identified medication reconciliation service the following

aspects were to be considered:
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- Documentation (how medication reconciliation in children was
documented prior to the implementation of the model medication

reconciliation pathway and data collection form and its suitability)

- Data collection — the sources used to conduct a medication

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 medication
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.

2.4.3 Method

Setting, participants and data management

The evaluation took place in the form of a focus group of consisting of 8
participants consisting of hospital pharmacists and the principal investigators
across the four study sites site. The hospital pharmacists were selected on
the basis that they had taken part either in the design or data collection stage

of the study.
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The focus group had a moderator who guided the participants to discuss the
following: -

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

- What was the participant's common practice of medication
reconciliation children prior to the introduction to the intervention that
was piloted?

- How much time would the medication reconciliation normally take and
how was this normally documented?

- The patrticipants were invited to discuss their views on the medication
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
medication reconciliation in terms of personnel for example the
pharmacist or technician.

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

Method of data management and analysis

The focus group session was audio recorded, lasted an hour and thirty
minutes. Recordings were transcribed verbatim with the details of the
participants made anonymous and was transferred to NVivo version 10 to
assist with the qualitative analysis. A framework analysis approach was

used to qualitatively analyse the data (Ritchie and Spencer 1994). The data
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were coded using an initial coding framework based on the question guide
for the focus group see table 14.

Table 14 Initial thematic coding framework

Main code Sub codes (or NVIVO nodes)

1. Paediatric medication 1.1 Best possible medication history
reconciliation definition )

1.2 Best list

1.3 Medication history

1.4 Current medication

2. Prioritising and selection of
patients for medication
reconciliation

3. Sources used for medication 3.1 Parent/caregiver/carer
reconciliation

3.2 GP

3.3 Hospital outpatient letter

3.4 Notes

3.5 PODs (Patient own drugs)

4. Procedure of medication 4.1 Sources used
reconciliation (prior to .
intervention trial) 4.2 Documentation

5. Medication reconciliation
pathway — similarities and
differences to existing
practices

6. Medication reconciliation 6.1 Suggested additions

data collection form
6.2 Suggested changes

6.3 Suggested removals

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

8. Who should carry out 9. Technician
medication reconciliation? )

10. Pharmacist

11. Other healthcare professionals

12. Doctor
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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 indexing the codes.
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: -

o the concept of how medication reconciliation in children is

documented

o which particular sources are used

o how reliable parent-carer interview is

o acceptability of the intervention

o Personnel who should use the intervention

2.4.4 Results and Discussion

Paediatric medication reconciliation definition

General definition

The participants started off with their views and various definitions of what
medication reconciliation was. It was defined as a process of obtaining the

best list of what the patient was taking up to the point of admission:
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“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)”. Other than creating a list, another process of
medication reconciliation was to check the rationale of prescribing the
medication against the patient’s condition “BH1: - have | got the right
diagnosis for the start off” and then “have | got the right drug for the
diagnosis” and then “what’s a reasonable dose for this child (176-
177)".
The focus group participants also discussed that the initial list of medications
prescribed by the hospital doctors on admission of the patient was possibly
based oo “LD1.....the last medication intervention or the last thing that the
child was actually taking (12-14)”. From the start, a common theme amongst
participants was uncertainty as to what constitutes the “best list” for the
patient and that even finding information on what they last took was not
straightforward.
The remainder of the transcript was coded into sub-themes in relation to: -
1) The challenges of recording an accurate patient medication history
2) The influence of multiple providers on a child’s medication history
3) The GP’s influence on the patient’s medication history
4) The pharmacist’'s process and documentation during medication
reconciliation in children; parent influence over the medication history
5) The variations in formulations
6) Having more than one source of information to reconcile the

medications.

137



Chapter 2 Medication reconciliation upon hospital admission in children

The challenges of recording an accurate patient medication history

When discussing what medication reconciliation was, the participants felt that
there was a difficultly in determining what medications a paediatric patient
was on prior to admission.
“LD1: - The more we look into it, the less | know what the actual
reconciliation is. Not 100% what the answer of the question is (14-
15).”
In some cases the medication history was not always clear upon examining
the sources of information including the patient’s last medical record and this
situation was described as being “grey” meaning ambiguous and not
completely clear-cut. In the situations where there were grey areas and
complexity with a patient’s medication history, somebody had take up the
responsibility to assess the patient and make a decision of what medication
prescribe based on their condition from first principles.
“LD1: - Was it a drug that should have had a specific information, I'm
just trying to think of, it’s 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 | 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)”

138



Chapter 2 Medication reconciliation upon hospital admission in children

The further challenge of taking a medication from a child with multiple care
providers

Participants commented that one of the reasons behind the challenges of
obtaining medication histories was because children with multiple long term
conditions requiring medication were being managed by more than one
health care professional.

‘BH1: - ..... 1in 8 are getting medicines from two different prescribers

and that’s a huge percentage already (38-41)”

In addition to this, participants also commented that it appeared that in cases
where a child was being managed by two prescribers, there were instances
where there was no communication between the two.
“LD1: - So is these two separate prescribers you were finding quite a
lot of the time, and neither knew what the other was doing? (28-29)”
Another observation made by participants was that GP records did not
record the patient’s regular medications that were prescribed and obtained
from the hospital.
“LE2: - The thing | found was that the GP records don’t obviously
have all the hospital prescribed medicines..... (23-26)”
The challenge of taking a medication history of a child with multiple care
providers were the fact that some health care professionals were making
interventions that did not involve prescribing but would alter the medication
history. A participant commented that sometimes parents would consult a

specialist nurse rather than the GP with a clinical problem and the nurses
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would intervene by putting the patient back on a medication that was for
acute use and initially prescribed by a hospital doctor. An example given by
the participant was that of a nurse advised the parent restart the child on a
non-steroidal analgesic given historically in hospital 6 months ago.
“‘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).

Primary care clinician influence on the patient’s medication history

The focus group participants discussed reasons why the paediatric patient’s
GP record may vary with the hospital’'s record. One participant described a
situation where a patient’s prescribed medication may change after hospital
discharge because of GPs adapting the medication to what is available on
their prescribing system, which then may cause problems if the patient is
admitted to hospital on another occasion.

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 it’s not on their computer, they don’t want to do it (228-231)
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Another comment made by focus group participants was an observation that
some GP records did not include the medications that were hospital
prescribed medications: -
LE2: “The thing | 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)”

The Pharmacist's process and documentation during medication
reconciliation in children

Participants commented that the processes that junior staff from the study
site hospitals were following the adult medication reconciliation guidance that
was implemented by their hospital site. These procedures were based on
the NICE guidance for adults admitted to hospital and suggested that the
pharmacists use two sources of information to reconcile the patient’s
medication, one of which being the GP record. Participants were unclear
whether the two sources of information suggested had to be in agreement in
order to reconcile the patient’s medication history and in that case whether a
third source of information should be consulted. The seniors among the
participants also commented that some of their junior staff would ensure that
they obtained a copy of the patient's GP record as a source of information.
The junior staffs were following what was recommended by the medication
reconciliation training received at their trust, despite being told by the parent
in some cases that the child was not on any medication prior to hospital

admission.

141



Chapter 2 Medication reconciliation upon hospital admission in children

“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 — 1t 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 “l need a GP printout, so | 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 it’s 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 hospital pharmacists
played in reconciliation. They acknowledged that the hospital doctor, who
wrote the initial drug chart upon admission, also did a form of medication
reconciliation; however this might not be as thorough as the process of
reconciliation undertaken by a pharmacist. The following extracts below

illustrate some of the views of the participants: -
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“‘BH1: | think there’s a potential for a difference between the
pharmacy view over these things to a medical view, so um, | 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 | got the right
diagnosis for the start off” and then “have | got the right drug for the
diagnosis” and then ok “what’s a reasonable dose for this child” and |
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 it's probably
somewhere between the medics and us, is the best place to be, and
the combination is fantastic because | think that does work, but |
wouldn’t say we’re particularly right and they are particular wrong, and
| think it is probably the amalgamation of the two which is probably

somewhere along the middle. NS1: - / think we take the dosage that’s
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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, | guess that’'s where the prescribers leave

off and we pick up don’t we, (188-199).

Parent influence over the medication history

The parent-carer was highlighted as an important source of information,

although not 100 per cent reliable. For example, they were important in

identifying which medicines were prescribed by the GP and which other care

providers were involved. The focus group highlighted certain points

regarding the reliability of the information provided by the parent: -

Parental knowledge of medications — some parents did not know
the concentrations of the medications

Understanding the dosage - 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)”
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Adapting the prescribed dose

Participants in the focus group posed the question of whether the best
list of what the patient was taking prior to hospital admission during a
medication reconciliation was: - “LD71. - 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?(10-72).”
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-carer
was also discussed with a participant highlighting that it depended on

the drug.

Variations in formulations across care settings

The participants discussed the issue of variations in formulations for children.

This included the use of “specials” formulations and different care providers

swapping formulations. Either presented a medication safety risk and

potential cause of errors as patients move from one care setting to another.

“LE2 but recently we have had quite a few acute admissions to
hospitals because of the poor quality of the specials, there are two in
hospital with anti-epileptics, where a special is compromised and the

GP has started it, (140-142)”
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“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 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 | know
that there’s so many varieties of omeprazole formulations. | 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)”
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One particular participant stated that in their practice in hospital they would
usually crush tablets rather than supply a special formulation due to issues
with 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 discussed that in some cases, special formulations were
started in the community by the GP or community pharmacist. Some
participants suggested that this decision may have been a result of
misinterpretation of the information provided by 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/bml liquid. I've taken it up with the

PCT (152-154).”

Requiring more than one source of medication to complete the reconciliation

The participants felt that more than one source was required for reconciling a
patient’'s admission medication record against the drug history. Suggested
reasons behind the requirement were the completeness of the sources of

information that were being retrieved as one particular source may not have
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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 dont 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, | 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.”

Prioritising and selection of patients for medication reconciliation

The participants discussed how they prioritised their time and identify
patients who required more time to conduct medication reconciliation for
example patients who had a long medication history. One participant BH2
conducted medication reconciliation “every day for every patient” and that it
was more subconscious as part of the participant’s practice. Another
participant LE1 expressed that medication 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
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the two comments and despite prompting from the moderator, this area was
not discussed by the focus group participants in any further.

The medication history sources available and its validity for use in
medication reconciliation

Participants from the focus group made the following comments regarding
the validity of sources of information used to obtain the medication history for
a child.

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 form it would be in, and
the question initially raised with regards to this “document” source was:-
“LD1: ...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 (10-72).”
Subsequent participants have added in conflicting comments about the
vaguely described “documented last medical record”. One participant gave
an opinion that in a lot of the circumstances the last recorded meeting and
the parent’s administration of the medications would “marry up (17-18)” and
however another participant made a comment that it was “not always clear

(19-21)".
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Parent as a standalone source and question of the validity of the information

During the discussion regarding the definition of medication reconciliation, all
participants considered speaking to the parent-carer as an important and
essential starting point. Parents were considered a good source of
information, and starting point 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 raised concerns about the information provided from the
parents as it was acknowledged that parents sometimes adapt the treatment
without being advised to by a healthcare professional and give the
medications to their child in a different way. For some medicines, adapting
the treatment seemed reasonable, however for certain drugs it was not
considered reasonable to vary the dose.
“‘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, (98-700).”
“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 (102-7104).”
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Another reason why participants questioned the validity 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 highlighted that there may be a minority of
cases where parents may try and manipulate healthcare professionals to
prescribe their child what they think their child should be on and taking the

opportunity to do so at a transition in care scenario.

Patient Own Drugs

The pharmacist focus group participants felt that patient own drugs that
patients would bring into the hospital at admission were useful however
sometimes the PODs did not provide the person taking the medication
history and reconciliation with sufficient information. PODs were considered
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.
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“NS1: | 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 | would start digging deeper into the notes and or

clinic letter and the GP would usually be my last resort (353-356)”

Procedure of medication reconciliation (prior to intervention)

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

Guidance followed by pharmacists conducting medication reconciliation in
children

One participant who came from an adult hospital pharmacy background
commented 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 | came to the children’s hospital, | automatically did
med recs, so when the study came about, the processes that | was
doing for the study, | was already doing, and | didn't find anything |
was doing different, and maybe | was doing things a bit extra, like
getting two sources of information, but | don’t think | was doing
anything better in the sense of my clinical practice, so | thought that I

do implement med recs in my everyday practice for every patient | see
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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 | 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 explained that junior pharmacists at their trust were
trained on the adults’ medication reconciliation accreditation which was
based on the NICE guidance. The participant found that when the junior
staff rotated to paediatric settings they ran into problems when they tried to
follow the adult medication reconciliation procedure.
“LE2 - 1t 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 | 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 it's so drummed into them that it is
two sources, and if the two sources don’t match they just panic (55-

61)”
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The sources of information that were used to conduct medication
reconciliation

During the discussion regarding the procedure for medication reconciliation
prior to the intervention, the participants felt that starting the process of
medication reconciliation with the parent would help identify the where to
look for the complete medication record (including the medication,

formulation, dose and current directions).

One participant, when asked whether the sources of information that he
would consult when taking a medication history for a child the same as the
sources of information he would consult for adults, for example contacting
the GP. The participant responded that it was not that straightforward in the
case of children. The participant found that sometimes children were on
medications that the GPs may not be prescribing. With the medications that
were prescribed and supplied for the child in primary care via the community,
at times the information on the medication and the way it was labelled did not
reflect the dose that the patient was taking at the time due to possible
undocumented dose changes. The participant said that in the end when a
decision needed to be made on what the child was meant to be on,
clarification, the participant was required to contact 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
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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).”

Time taken to conduct medication reconciliation in a child in practice

When participants 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 felt that there was a time range in terms of the time
required to complete the reconciliation, and the time taken to contact the GP

and obtain the information contributed to this range.

155



Chapter 2 Medication reconciliation upon hospital admission in children

“‘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)”

Documentation of the medication reconciliation in normal practice

When the participants discussed the ways in which they were normally
documenting medication reconciliation, many various ways were discussed

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 medication reconciliation
recommendations were documented in various places. One participant’s
pointed out that they would document recommendations as written
endorsements on the drug chart. The reasons behind such documentation
were due to the fact that the doctors would take notice if it was visible on the
prescribed medicines section of the drug chart rather than written on another

section of the patient’s notes.
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“BH2: - That would depend on them reading it, and | won't lie to you, 9
times out of 10, they won't read it and because when | 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 | came to the paediatric hospital it was all paper drug
charts, so | didn’t want to get out of that practice, so | 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 | 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 | know for a fact that they are
going to read that at some point. (501-508)”

Medication reconciliation pathway - similarities and differences to
existing practices

When the focus group participants were asked about the similarities and

differences of the medication reconciliation pathway to existing practice, one

respondent made the comment that they would not routinely call up the GP.
“NS1: | 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 | 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
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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 | would either go to the
community pharmacy or the GP, so the time depends on the patient

doesn't it? (353-361)”

Medication reconciliation data collection form

When participants were invited to comment on the data collection form

(appendix D), 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 commented that there was difficulty in knowing what to

put in the “last taken by patient” as this term was considered ambiguous

without further information.

Opinions on having paediatric specific medication reconciliation

The participants in general felt that there should be paediatric specific

medication reconciliation. One participant LD1 felt that the “adults need to

use the children’s one (957-958)” in terms of the medication reconciliation

procedures. The following elaboration by the participant was made in

support of the participant’s view: -
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“LD1: | 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, | , you know [ 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
| 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 medication 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: | think you do need different training depending on, | 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.”

Who should carry out medication reconciliation?

In the concluding part of the focus group, the participants were asked the
question of “who should carry out medication reconciliation?” Three possible

healthcare professions were discussed and compared. The idea of what the
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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.

During the discussion of the role and profession who should be
responsible for medication reconciliation, participants pointed out that the
process of “Obtaining the Drug History” and subsequently “reconciling the
drug chart medicines against the drug history” 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
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and in some ways | think that’'s how you've got your two signatures

boxes. (900-906)”

A participant gave a view point and suggestion that pharmacists were not
actually reconciling but actually checking the medication 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 a participant commented that if doctors were part of the focus group

participants, they would have argued that theirs were sufficient.

2.4.5 Conclusion

From the focus group, participants’ opinions on medication reconciliation in

children were: -

- Medication 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 medication 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.
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- Participants also stated 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 medication reconciliation was discussed. The
role of doctors, pharmacists, pharmacy technicians, and pre-
registration pharmacists were considered. The participants concluded
that medication 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.

2.5 The feasibility of a randomised control trial for an admissions
reconciliation intervention for children - a survey of paediatric
pharmacists on current practice of medication reconciliation

2.5.1 Background and purpose

From the previous chapters, it has been found that there were only limited
studies and evidence in the UK that looked at medication discrepancies that
occur across the transitions in care (chapter 1), with sections 2.1 — 2.4
illustrating that medication discrepancies do occur during data collection of
patient’'s medication history, discrepancies and clinical assessment potential
clinical harm of those found to be unintentional across four UK hospitals.

The focus group highlighted that medication reconciliation was being
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conducted in children in these hospitals and thus it would be difficult to
evaluate the effect of the complex medication reconciliation intervention
versus routine care. If such a trial were to occur, the results may not show

the true effect or benefit of the intervention.

The purpose of this section of the chapter was to survey paediatric
pharmacists across the UK to ascertain the current policies, practices and
levels of MR services for children admitted to NHS hospitals in the UK. If
other hospital paediatric wards already have practice and pharmacist
conducted medication reconciliation services in place, this would

demonstrate that a randomised controlled trial would not be feasible.

2.5.2 Methods

An online survey (Survey Monkey®) was used to ascertain if and how MR
was being practiced in UK hospitals. The survey was sent to members of the
Neonatal and Paediatric Pharmacists Group (NPPG), a group for paediatric

pharmacists/technicians with an interest in paediatric/neonatal pharmacy.

The survey consisted of a series of open and closed questions designed to

elicit information around three main themes (see table 1 for summary table):

1) presence of a MR policy, and its application to children
2) actual practice of MR in children

e Criteria for conducting MR

e Timeliness and time taken

e Sources of information used

e Professional responsible
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3) need for MR in children

Questions relating to the actual practice of MR were only available to those

respondents who indicated the presence of a MR policy at their organisation.

The list of paediatric pharmacists was obtained with permission from the
Neonatal and Paediatric Pharmacists Group NPPG administrative office, and
out of the 255 members, 187 hospital pharmacists were identified. One
hundred hospitals were represented, so one randomly selected pharmacist
from each hospital was contacted via email in April 2011. Reminder emails
were sent to all respondents 1 and 4 weeks after the initial email was sent. In
three cases, the initial survey respondent was unavailable as the mail was
returned, and in one case, another pharmacist from the same hospital was
identified instead. Hence, in total 98 hospitals were surveyed. Anonymous
responses were collected by the online programme and the results were
exported to an excel spreadsheet. Ethical approval was obtained from the

School of Pharmacy, University of London Ethics Committee.

2.5.3 Results

Responses were received from 64 of the 98 NPPG pharmacists contacted,

resulting in a 65% response rate.

Policy and application to children

The pharmacists were asked if there was a policy for MR on admission in
their organisation and 83% (53/64) responded that they had of which 42%

(22/53) had a policy that included children. When asked if MR was carried
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out for children, 67% (43/64) did, 9% (6/64) didn’t, 16% (10/64) had no policy
in place (and were unable to respond to this part of the survey) and 8%
(5/64) didn’t respond. Of the 6 that did not carry out MR in children — the
survey asked why MR was not carried out and five responses were given of
which four (80%) indicated that they carried out MR but only for selected

children.

MR was carried out on discharge by 33% (21/64) of respondents.

Practice of MR

Source of information

Respondents were asked to rank five sources of information they would use
to carry out MR and were able to include details of other sources.
Information from the carer was used most frequently 84% (36/43), followed
by patient’s own medication 56% (24/43), the patient 26% (11/43), previous
hospital records 21% (9/43) and lastly the General Practitioner (GP) 5%
(2/43). Other sources of information provided by respondents were, the
community pharmacist, previous discharge letter, electronic dispensing

records, respite care facilities, care homes and transfer letters.

Timeliness and time taken

39% (17/43) of respondents aimed to complete MR within 24 hours, 35%
(15/43) between 24 — 48 hours, and 14% (6/43) within 72 hours. There was

great variation in response with regards to the average time spent on MR in

165



Chapter 2 Medication reconciliation upon hospital admission in children

children per patient, ranging from 1 to 45 minutes; the mode response was

10-15 minutes on average.

Need for medication reconciliation

All respondents were asked if the NICE guidance should be expanded to
include children less than 16 years, 85% (54/64) agreed, 2% (1/64)
disagreed and 14% (9/64) didn’t respond. When they were asked why
certain trusts may not consider MR in children to be a priority: 9% (9/64)
chose that there was no evidence, 33% (21/64) selected that it was too time
consuming and 78% (50/64) selected that it was due to competing priorities
for limited resources. The respondents were invited to briefly describe a
recent situation which posed a potential threat of harm to hospital inpatients
as a result of the absence of MR in children. There were 40/64 responses, of
which 37 described specific potential situations. Two examples of cases
illustrating potential harm when medicines reconciliation was absent are

given below: -

Case 1 Miscommunication with documentation

‘A GP. letter gave a dose of .5mg TDS in a hand written letter. The child was
under a consultant at the district general hospital and Tertiary Centre. The
dose of this antiepileptic was in the process of being weaned and on
admission was down to once a day (OD). Child prescribed 5mg TDS as
copied from GP letter but should have been 500 micrograms OD. GP had
used a dot rather than written 0.5mg. Current dose had not been confirmed

with parents.’
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Case 2 Dosing volume versus units prescribing error

‘A nurse requested clobazam mixture for a child (1mg in 1ml strength) as
child prescribed 1.5 mis bd. Wanted the standard strength that we kept. |
checked patients notes and with relative and confirmed that a supply of 2mg
in Iml was usually obtained from community pharmacy. Potentially a 50%
reduction in dose could have occurred if the pharmacist had not intervened.
This also happens a lot with children prescribed phenobarbitone in mis rather

than mg.’

2.5.4 Discussion

The results indicated that medication reconciliation upon hospital admission
in children was being carried out by 67% of the pharmacists surveyed
despite only 34% of pharmacists working in hospitals with a policy which
included children. Most respondents wanted the NICE guidance amended to
include children. There were many examples of potential patient harm in the
absence of medication reconciliation service, the majority of which were

dosing errors, omission errors and involving antiepileptic drugs.

2.5.5 Limitations

Paediatric pharmacist members of NPPG were the only pharmacist group
that were targeted by the survey, which is just one healthcare profession who
are involved in the medication reconciliation process. Another limitation was

that the survey was not made available to non-members of the NPPG who
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were paediatric pharmacists or rotation staff who have worked in paediatrics

for a short period of time.

2.5.6 Conclusion

In conclusion, the survey shows that medication reconciliation in children is
being carried out inconsistently by pharmacists and a majority of those

surveyed would like the NICE guidance expanded to include children.
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2.6 Summary of project findings, implications for practice, limitations
and recommendations

2.6.1 Summarised project findings

The main multisite study has demonstrated that: -

- The paediatric population across 4 UK hospitals experience
discrepancies in their initial drug charts (AMOSs) 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 medication 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 the clinical 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
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also cases where 5 sources of information were needed before the
pharmacist completed the reconciliation. The range of sources
required to reconcile a paediatric patient’s medication history suggests
that the service needs this patient group varies and pharmacists need
to discern between cases where one or two sources of information will
be sufficient and would need guidance on what to do and where to
look for further information if they are still not satisfied that the
medication reconciliation is complete after using two sources of
information.
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.
The survey conducted on paediatric hospital pharmacists showed that across
the country, medication reconciliation was being conducted in children in
their settings and it would be difficult evaluate a medication reconciliation
intervention using a two armed open labelled routine care versus medication

reconciliation randomised controlled trial approach.

2.6.2 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
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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 condition and with polypharmacy 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.

2.6.3 Implications and importance for clinical practice and policy

This study supports the view that medication 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 medication reconciliation, paediatric patients are at clinical

risk of unintended medication changes. NICE should reconsider its existing
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guidance and now include children within the expectations of medication
reconciliation services.

This study provides additional evidence of the clinical importance of
performing medication 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 medication reconciliations under study conditions across 4
sites, the study team held 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.

2.6.4 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 medication reconciliation

intervention and model the cost effectiveness of this service.

- To conduct observational studies at other interfaces of care, for

example transfer, discharge and post hospital discharge.
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- To design a handbook on how to conduct medication reconciliation in
children admitted into hospital as an education tool and guidance 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 patients into admission ward

speciality to identify ‘outlier’ effects on medication omissions.
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Chapter 3 - Medication reconciliation at the point of

hospital discharge in children
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3.1 Aims and objectives

3.1.1 Aim

The aims of chapter 3 were to assess primarily how accurate were hospital
discharge letters when initially written up by the discharging doctor prior to
hospital pharmacist screening and amendments and the potential severity of
these errors if the pharmacist amendments were not made. Secondary aims
were to find out how timely GPs would receive the discharge letters and to
explore the procedure that GP surgeries have for reconciling the medication

based on changes made at hospital.

The care quality commission has reported on quality, timeliness of discharge
medication provision and also surveyed GPs on who conducts medication
reconciliation in their practice (CQC report 2009), however the findings were

not paediatric specific. Hence this chapter aims to address this knowledge

gap.

3.1.2 Objectives

A prospective two stage study was conducted to:

1) identify discharge letter errors by comparing records and also by
rating each error identified using a validated severity assessment tool
for medication errors and to assess the timeliness by contacting GP
surgeries 72 hours post hospital discharge to confirm receipt

collection

175



Chapter 3 Medication reconciliation at the point of hospital discharge
in children

2) GP surgeries of paediatric patients discharged were interviewed two
weeks post hospital discharge to see how the information in the
discharge letter would be used and also to gain insight into how the

patient would be reviewed post discharge.

3.2 Methods

3.2.1 Stage 1 Hospital Discharge prospective review of drug charts
Setting

All wards using electronically generated discharge medication letters at a
London Paediatric Hospital providing both tertiary care Nationally across

England and local secondary care for patients in South London.

Study design
Prospective review of the hospital discharge procedure from the final drug

chart to the final copy of the hospital discharge letter.

The review of 501 electronically generated discharge medication orders from
142 paediatric patients discharged at a London teaching hospital over a 5
week period between March — April 2011, were examined prospectively and

the following records were compared: -

1) the final in-patient drug chart at the point of discharge, the finalised

medication list at discharge

2) printed signed copy of the initial To Take Away (TTA) discharge

summary produced electronically by the physician
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3) the pharmacist's amendments on the initial TTA that were hand

written

4) the final electronic patient discharge summary record (the copy going
out to the GP surgery with the parent/patient being provided with a

copy to take home)

5) The patients final take home medication from the hospital

Discrepancies between the physician’s order 2) and pharmacist’s change(s)
3) were compared with two types of failures — “failure to make a required

change” and “change where none was required”.

Severity assessment of discrepancies

The discrepancies between the initial prescribed discharge medications and
the pharmacist's amendments were clinically assessed for severity using a
validated methodology by Dean and Barber (1999). Five healthcare
professionals consisting of 1) a consultant paediatrician (JJ), 2) a consultant
pharmacist in paediatrics (ST), 3) a lead pharmacist in medication safety
(YJ), 4) a senior lecturer in pharmacy practice (MG), and 5) a research
pharmacist (CH) were sent an excel spreadsheet of discrepancies and asked
to score each discrepancy according to severity using a visual analogue
scale. The visual analogue scale was a 10 point scale ranging from 0 which
represented no harm and 10 which represented death. The judges marked
on the scale how severe they thought each discrepancy would be. A mean

score average from the 5 judges was calculated for each discrepancy. The
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scores were then translated to severity using the following criteria: for mean
scores below 3, this would represent minor harm, for scores between 3 and 7
would represent moderate harm and any score above 7 would represent

severe harm (Dean 1993).

Timeliness of discharge letter reaching the GP

The GP surgeries of the 142 patients were contacted 72 hours post hospital
discharge and the reception staff were asked if the discharge letter had been

received.

3.2.2 Stage 2 GP receipt and reconciliation process

Following the first stage, GP surgeries of patients discharged from the
hospital during July — August 2011 were contacted 2 weeks after they were
discharged and administrative staff was interviewed by telephone on their
procedures for reviewing medication changes and updating their records
after discharge. An interview schedule was developed by a research
pharmacist (CH) and had been commented on by a consultant pharmacist
(ST), medication safety lead pharmacist (YJ) and also at local Primary Care

Trust (PCT) General Practitioner and was subsequently amended.

The researcher (CH/EM) rang each GP surgery and interviewed the
administrative staff with a series of questions relating to how the discharge
summaries were used in relation to medication changes using an interview
guide (see appendix A). Questions specific to the paediatric population such

as how the GP dealt with unlicensed medicines as an example were
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incorporated as previous studies (Wong et al 2006) have highlight problems
with obtaining unlicensed medications in children. The responses were

recorded onto a structured data collection sheet (see appendix B).

The semi-structured interview data was quantitatively and qualitatively
analysed.

The following variables within the interview schedule were analysed
quantitatively in terms of content: -

- Frequency of Discharge letter receipts (Yes or No)

- The number of TTAs received by post or email

- The date the discharge letter was recorded as received to calculate
the time it took post discharge.

The other data sets were analysed using framework analysis by Ritchie and
Spencer (Ritchie and Spencer, 1994) with the following stages: -

- Data entry and processing — double entry of interview transcription
forms to ensure reliability (118 GP interviews in total of which 93 have
been entered twice)

- Familiarisation of the interview data collected and identifying a
thematic framework — initial framework based on the question guide
(for initial framework see appendix H)

- Coding — All interviews were coded and indexed using NVIVO 10.
Two researchers CH and MW individually coded 10% of interviews
and compared differences, with the framework modified and finalised
(see appendix I)

- Charting - Findings were charted according to the themes
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- Mapping and interpretation

3.3 Results

3.3.1 Stage 1 hospital discharge

Over the 5 week prospective data collection period, 142 patients (64 female
and 78 males, age range 1 month — 18 years) were discharged on 501
medication orders. On comparing the initial discharge letter and pharmacist
amendments, 99/501 (20%) of medication orders were found to be
discrepancies and 47/142 (33%) of patients had at least one discrepancy
with a median of 1 discrepancy per patient (range 1 — 12 discrepancies per

patient, interquartile range 1 — 3).

The discrepancies were clinically assessed for the potential severity of harm
it would pose to the patient, if it had not been identified upon discharge. Of
the 99 discrepancies, 77 were found to be of minor severity (range of mean
score 0.18 — 2.98), and 22 discrepancies (15 patients) were found to be
moderately severe (range of mean score 3 — 6.38). An example of a minor
and moderately severe discrepancy is provided in tables 15 and 16

respectively.
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Table 15 Example of a minor severe discrepancy on a hospital
discharge letter

Patient | Age Weight | Description of discrepancy Mean

number score

22 14 28.8 Initial TTA does not state that Ranitidine 1.71
years 90mg BD should only be used "whilst on

Ibuprofen only"

Table 16 Example of a moderately severe discrepancy on a hospital
discharge letter

Patient | Age Weight | Description of discrepancy Mean
number score
138 3 years 13.2 | Fludrocortisone 50mcg tablets to be taken | 5.83
5 every morning missed off initial discharge
months letter by doctor, added on by pharmacist to
final letter

In summary, during the 5 week data collection between April — May 2011, 22
discrepancies with the potential to cause moderate harm was found in the
501 discharge medications ordered representing 4% of all medications
ordered having 1 unintentional moderately harmful discrepancy. In terms of
patients 15 out of the 142 patients seen during the study period had a
discrepancy that was moderately harmful meaning that over 5 weeks the %
of patients who would experience harm if the discharge letter was not

amended by a pharmacist was 11%.
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Timeliness of discharge letter reaching the GP

After contacting the GPs of the 142 discharged patients 72 hours post
discharge; 49% had received the discharge summary and 45% had not, the

remaining 6% were patients who were discharged without a GP.

3.3.2 Stage 2 GP receipt and reconciliation process

Between June and July, 118 GP surgeries were identified from the 154
patients discharged over the 5 week period. Each of the 118 GP surgeries
were contacted and interviewed using the same semi structured interview
schedule. Only 72 out of 118 (61%) of GP surgery receptionists or
administrators were available for interview.  The results are summarised

guantitatively and qualitatively in the next section.

Quantitative findings

From the 72 GP surgeries contacted, 66 (92%) reported that they received
the discharge of which 50 received a paper copy, 13 received an email, 3
received both email and a paper copy, and one reception staff was unsure.

Only 6 GP surgeries reported that the discharge letter was not received.

From the 66 GP surgeries that reported that the discharge letter was
received, two did not know the date of receipt. The time recorded for receipt
of discharge letter from the GP surgeries ranged from 4 days before
discharge to 27 days later with the median time being 5 days (interquartile
range 2.5 — 6.5 days). For the 3 GP surgeries that had received the hospital
discharge letter before the discharge date, these surgeries were further
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questioned and only one surgery provided that the date of admission as
opposed to discharge letter date was recorded on the system. Only 25 out of
66 (38%) GP surgeries had received their patient’s discharge letter within 72

hours.

Qualitative findings

From coding of the interview transcripts, the initial framework was expanded
to provide a final framework of codes across ten major themes, representing
each stage of the reconciliation process (see appendix H for the finalised
coding framework). From the coding framework and themes, a model was
constructed based on the themes and responses from the GP surgery staff
responses. A summary diagram of GP’s medication reconciliation process of
amending the patient’'s medication list according to the discharge letters, and
staff involvement at various stages of the process extracted from the
interview responses are summarised in the process model figure (see figure

5).

183



Chapter 3 Medication reconciliation at the point of hospital discharge

in children

Figure 6 - The main themes of the coding framework for the GP surgery
post hospital discharge interview

Stage of the process when the GP see’s the
discharge letter

\ 4

e “Goes straight to the GP”
e “24 —48 hours”
e “Scans’, “email”

e “Hard copy”

Timeframe of addressing discharge letter

A 4

Between 24 hours and 1 week

Medication changes, alert and flagging
system

Updates entered on system by?

A\ 4

GP or duty doctors review and flag
changes. Receptionist flags changes
for GP to review in one surgery

Adding and removing drugs — who does it on
the computer?

A 4

Clinical staff: - GP, Duty Doctor

Non clinical: - Practice manager,
receptionist, clerk, dispensers

Surgery procedure — dealing with unlicensed
drugs

Clinical staff: - GP, Duty Doctor

Non clinical staff: - Reception staff,
clerk, administrator, prescription co-
ordinator, dispenser

Action to deal with major changes

e Contact hospital

e Contact PCT to check funding

e Send patient to hospital for
further supply if not in formulary

GP procedure for dealing with queries on
TTAs

e Contact Hospital

e Contact the patient (GP or
Receptionist making the call)

e Contact the hospital consultant

e Referred to practice based
pharmacist

Documentation of changes to a patient’s
medication post discharge (record)

e Contact hospital

e Contact parent

e Dealt with by practice based
pharmacist

Post discharge review procedure complete

e Added to computer system
e Added to repeat
e Added to patient’s notes
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The interviews with the GP surgery staff provided insight into how long it took
before a discharge letter was addressed and seen by the doctor, the
variation in the medication reconciliation procedure after hospital discharge
at each GP, and also insight into how GPs dealt with queries and managed

the request for prescribing an unlicensed medication for a child.

Time frame for addressing the discharge letter

From the interview of the GP surgery staff two weeks post discharge, staff
provided varied responses to when a GP would review a patient’s hospital
discharge letter. The majority of GP staff responses were that the GP saw
the discharge letter after a procedure of scanning the paper discharge letter

onto the system.

“After the letter has been scanned on patient's record, doctor is

notified” Patient 281’s GP

“GP sees the letter as soon as it is scanned and in their mailbox.”

Patient 203’s GP

There were also GP surgeries where the discharge letters were passed
directly to the GP before they were scanned onto the patient's medication
record on the electronic system.

“The discharge letter goes to the doctor’s basket before scanning onto

the system” Patient 221’s GP
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Variation of the GP practice medication reconciliation procedures

The GP surgery staff interviews highlighted that at most surgeries
interviewed the GPs were involved in the reconciliation of the patient's
medication after hospital discharge. There were occasions where staff had
indicated that other support staff such as the duty doctor, receptionist,
dispenser and administrative staff also contributed to various stages of the

reconciliation process.

Support staff involvement in the reconciliation process

Adding or removing drugs

When posed with the question of who was responsible for adding and
removing drugs on the patient’s record at the GP surgery, most surgeries
that were interviewed indicated that it was the GP. However, a few surgeries
indicated that other support staff were also involved with some indicating that
it was under the instruction of the GP or that support staff were used when

the GP was busy.

“Receptionists if GP is busy” Patient 262’s GP.
“Reception staff — trained” Patient 184’s GP

“Prescription co-ordinator, double checked by GP” Patient 250’s GP
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Dealing with major changes

When there were major changes the patients medication on the discharge
letter the GP was the main person involved in initiating the query with
parents and hospitals contacted. @ Most GP surgeries who provided
responses contacted the hospital of discharge to make an enquiry, with

some responses specifying who they spoke to or requested to speak to.

“Contact the hospital - ask for the specific discharge doctor.” Patient

240’s GP

“Contacts the patient's consultant.” Patient 299’s GP

There were also GP surgeries that specified that they contacted the patient

first before the hospital: -

“Contact the patient first and then hospital if problem is unresolved”

Patient 270’s GP

Another approach which was given by GP reception staff interviewed were
that they checked to see if the patient was going to be reviewed by the

hospital consultant prior to taking any action.

“GP would contact patient for appointment unless consultant at
hospital is going to follow them up” Patient 220’s GP

Updating the system

Updates of the patient’s medication following discharge were being made by

practice managers, receptionists, clerks, the dispenser or prescription co-
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ordinator at some surgeries with one response clarifying that receptionists

were involved if the GPs were busy: -

“GP, or receptionists if GP is busy” Patient 262’s GP

“Dispensers update system” Patient 263’s GP

“GP sends all changes to be updated by practice manager” Patient

299’s GP

“Prescription clerk or GP” Patient 246’s GP

Surgery procedures in dealing with discharge letter queries and ordering
unlicensed medication

When there were queries with regards to the medications reported on the
discharge letter, most were dealt with by the GP. The GP either contacted

the parent or hospital regarding the query.

With the GP surgery staff who reported that the GP would contact the parent
first they did so either if the query was considered minor or if they wanted to

see the parent in person to clarify the queries.

“If severe contact the hospital, If minor contact patient” patient 243’s
GP
“Patient was contacted for follow up at the GP surgery and further
clarification” patient 180°’s GP

On occasions where the GP surgery contacted the hospital, they contacted

the hospital via the telephone number that was provided on the discharge
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letter. Some GP surgeries contacted the surgery if they felt that the query

and issue was described as severe by the receptionist.

“GP would call up the number on the discharge letter to enquire if

there were any problems” Patient 152’s GP

Some surgeries contacted the hospital after contacting the patient and

establishing the problem to be complex.

“Contacts patient then hospital if more complex.” Patient 233’s GP

There was one GP surgery that indicated that the task of contacting the

hospital regarding a query was delegated to reception staff.

“GP instructs reception staff to contact hospital” Patient 287’s GP

There were variations in the policies that each GP surgery had regarding
unlicensed medication. The responses from the GP surgery staff varied with
some indicating that their surgery would not prescribe unlicensed medication
and sent the patient back to the hospital to obtain repeat medications, some
surgeries asked their PCT prior to making a decision and some prescribed

the unlicensed medication as they would not deny patient their medications.

“Refer patient back to the hospital” Patient 257°’s GP.

“They would contact the local PCT - if this is non-formulary - they
would send the patient back to the hospital to obtain supply” Patient

219’s GP
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“Hand written prescription - doctor would not deny the patient

medication” Patient 222’s GP.

3.4 Discussion

The results from this first UK prospective study on discharge letter accuracy
in paediatric patients showed that a third of discharge letters written up by
the hospital physicians contained discrepancies, against the patient’s final
drug chart. These discrepancies were identified and rectified by hospital
pharmacists who were screening the discharge letters for accuracy and
reconciling the medication list as part of their routine clinical work. The only
similar study identified from grey literature, a retrospective review of
discharge letters at a paediatric hospital in Canada indicated that 12 out of
28 (42%) of patients had at least one discharge discrepancy between the
discharge medication ordered and a “best practice medication discharge
plan” which was determined in retrospect, which was higher than the
proportion found in this study, however a small sample was used (Ling et al
2009). A Canadian study at a general internal medicine ward for adult
observed actual unintentional discrepancies between the adult discharge
medication and best possible discharge medication list to in sixty-two out of
one-hundred and fifty two patients 41.3% which was also a higher proportion

compared with the current study (Wong et al 2008).

With regards to the possible clinical implications of medication discharge
letter discrepancies, the current study showed that 22% of discrepancies at

discharge had the potential to cause moderate harm if it was not resolved
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and in comparison to the Canadian adult study which was 29.5% of
discrepancies having the potential to cause possible or probable patient
discomfort or clinical deterioration (Wong et al 2008). The methodology
utilised by this study and the adult Canadian result differed, as a visual
analogue scale with five assessors was used for this study whereas a three

point scale rating by three assessors was used.

The GP surgery interviews indicated variation in terms of when the GP saw
and reviewed the discharge letter. With regards to reconciling the patient’s
medication record following a patient’'s hospital discharge, a few GP
surgeries indicated that reception and non-clinically trained staff were
delegated tasks and contributed to updating the patient’s records as part of
the reconciliation process. This finding of reception and other support staff
contributing to clinical tasks was similar to the findings by Swinglehurst and
colleagues who identified that receptionists and administrative staff were
making hidden contributions to quality and safety in prescribing
(Swinglehurst et al 2011). In addition to variation in reconciliation procedures
among GP surgeries, another issue that was indicated from the interview
were variations in the provision of unlicensed medicines. GP surgery
responses showed that there were GP surgeries that did not dispense
unlicensed medications and had to check with the local PCT. This highlights
a potential barrier and problem with obtaining further supplies of medication

from the GP which have been found in previous studies (Wong et al 2006).
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The clinical implications of this study have indicated that currently, the
prescribing of hospital prescriptions are not accurate and require an extra
step in reconciling the list via pharmacist input, with the pharmacist acting as
the barrier, preventing potentially 22% of potentially harmful discrepancies
from leaving the hospital. As with any form of defence, there may be
weaknesses in the defence mechanism. If the study took into account the
fact medication discrepancies also occur in children at hospital admission,
discrepancies at discharge increases the chances of potential harm from
occurring. This study highlights that there is a need for improving the
accuracy of discharge letter prescribing and further work may be required to
observe how discharge letters are written up prior to a patients discharge to
find reasons behind the discrepancies. There may also be a need to
evaluate the accuracy of discharge letters written out of hours where
pharmacist cover is reduced, to evaluate if the out of hours service is
adequate to ensure that the discharge letters have been checked to ensure

patient safety and reduce the risk of potential harm.

There were a number of limitations to the study. The study was conducted in
one paediatric hospital in the UK and only the discharge letters that were

reviewed within pharmacy operational hours were included in the study.
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3.5 Conclusion

This study highlights that one in three discharge letters contained at least
one medication discrepancy and required pharmacist interventions to rectify
prior to completion. The presence of such a high discrepancy risk did not
take into account those medication discrepancies which might not have been
spotted via the pharmacist check. Interviews with staff at GP surgeries
revealed that there were variations in GP surgery procedures with reconciling
medication post hospital discharge. The responses suggested that non-
clinical staff were involved in parts of the process in some surgeries. The
complexity and involvement of non-clinical staff involvement poses a risk as
not all patients were receiving a full review by the GP or clinician in the
surgery. There were concerns with transmission of discharge letters from
hospital to GP as less than half were received in a timely fashion. Further
studies following up the parents/patients discharged from hospital, and
observing GP prescribing decisions based on their interpretation of the

discharge letter are required.
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Chapter 4 — Medication Reconciliation Research in

Young patients followed up from hospital to home
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4.1 Background

Following on from chapter 3, it was found that discharge medication orders in
discharge letters were generally accurate once seen by a hospital pharmacist
who would screen the record for appropriateness, and that there were variations
in the way in which medications were reconciled by the GP. The studies
illustrated that the discharge letters were checked by a pharmacist prior to being
sent out to the GP, and that only half were received by the GP surgery within 72
hours specified by the CQC. The study did not observe directly the impact this
would have on the patient’s subsequent medication regimen following discharge

and whether any discrepancies or problems occurred.

4.2 Aims and objectives

The aims of this study were to observe the incidence of medication
discrepancies and problems occurring in children on their continued medicines
after hospital discharge, identify the root causes of the discrepancies with
potential adverse clinical outcomes, and to identify existing solutions to issues

identified from parents and healthcare professionals used in practice.
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A three stage study was conducted with the following objectives: -

Stage 1 Identifying post discharge discrepancies, problems and its
potential harm

e Determine the incidence of medication discrepancies and record
problems reported by parent of children discharged on long term
medications via post discharge follow ups

e Assess the potential harm that may occur as a result of unintentional
discrepancies occurring at discharge

e Record and analyse the comments raised by parents in the post
discharge follow up to identify common themes in relation to: -

o problems experienced during the post hospital discharge period
o Any interventions or actions taken by the parent or healthcare
professional to resolve the post discharge problem

Stage 2 Root cause analysis of potentially harmful unintentional post
discharge discrepancies

¢ |dentify the root causes of potentially harmful unintentional discrepancies

using the NPSA Root Cause Analysis toolkit
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Stage 3 Healthcare professionals’ perceptions and experiences of post
discharge discrepancies in children post hospital discharge

e Identify problems experienced by healthcare professionals who work
across the interface of care during post hospital discharge and their
strategies and thoughts on reducing the problems

e To suggest solutions to an example of an unintentional discrepancy with
the potential to cause moderate harm

e Summarise the findings into a modelled process map, highlighting where
discrepancies and problems occur during post discharge, with suggested

solutions and interventions indicated.

4.3 Method

4.3.1 Stage 1 Recruitment of parents/patients for follow-up

Rationale for the adoption of a mixed methodology/model approach to the
study

A mixed methodology approach, using a range of quantitative and qualitative
methods, was used to achieve the study objectives and to ensure that findings
were valid, relevant to the parents and healthcare professionals involved in the
management of a paediatric patient and broad in scope. Quantitative data such
as the number of medications, and total number of patients followed up were
used to calculate an incidence for paediatric patients with a medication
discrepancy at the point of obtaining further supplies of medication from their

GP. Qualitatively, a thematic analysis approach based on the methodology by
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Clarke and Braun (2006) was used to draw out themes in relation to follow up
comments of problems reported by parents and patients during the period
between hospital discharge and follow up. Any reported actions that were taken
by the parents and healthcare professionals to prevent discrepancies from
occurring were also included in the analysis. By adopting this mixed method
approach, the incidence of discrepancies as well as those potential problems
observed by the parents that have been prevented by action from the parent
and healthcare professionals were identified to ensure that the findings
observations were valid.
The second stage of the study with the root cause analysis was quantitative
using Root Cause Analysis tools (NPSA 2013) to aid the investigation. The final
stage of the study, the focus group was qualitative as the aim was to gather
multiple healthcare professional views on the problems and possible solutions in
depth. A qualitative approach was adopted for this stage of the study as the
results would have provided a lot more depth in terms of each professional’s
experiences with discrepancies and their approach to solving the problems.
In summary, by combining the mixed method approach to the study, the scope
of the study covered: -

- The incidence of the discrepancies that occur in the study patient

population between hospital discharge and first supply of further
medication by the GP.

- Insight into the root causes of post discharge discrepancies
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- The problems facing parents of children on long term medications after
hospital discharge from the parent and patient’s perspective (stage 1
comments), and also from the healthcare professional’'s perspective
(stage 3).

A summary of the methodological approach for the MERRY-PD study is

summarised in figure 6.
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Figure 7 Summary of the methodological approach and expected
outcomes for the MERRY-PD study

Methodological approach

Outcomes

Stage 1 Follow up study

Quantitative — Collecting data on follow
up patient’s demographics and
medication details to identify
discrepancies

Demographic details of the study participants

Incidence of discrepancies that appear as a
difference between the discharge letter
medications and the post discharge follow up
medication list

Qualitative — Collecting comments from
parents of follow up patients to analyse
the problems and solutions reported in
terms of common themes

Descriptive summaries of problems occurring
between hospital discharge and post
discharge that have not appeared as a
discrepancy and have been prevented

Parents perspective of post hospital
discharge issues: - Information regarding a
parents experience with post hospital
discharge problems and solutions

Stage 2 Root Cause Analysis

Quantitative — using the NPSA Root
Cause Analysis tools to identify causes to
discrepancies with a potentially moderately
harmful outcome

Provides further details of the possible
causes of discrepancies occurring post
discharge and areas that may need
addressing

Stage 3 - Focus group

Six participants: - consisting of GP,
community pharmacists, hospital
pharmacist, hospital doctor and nurse.

Healthcare professional perspective of:

Post hospital discharge problems and
possible solutions

NHS REC ethics favourable opinion and local R&D approval was granted
across all sites for all three stages of the MERRY-PD study.

200



Chapter 4 Medication Reconciliation Research in Young Patients followed up
from hospital to home

Setting

Paediatric hospital wards across all available specialities across five hospital

sites in England, four in London and one in Stockton-upon-Tees.

Study duration

Eight month recruitment period from March — October 2012

Stage 1 Recruitment of parents/patients for follow-up

Trained healthcare professionals (clinical pharmacists, paediatric research
nurses and paediatric clinicians) from the hospital sites recruited parent/carers
of children aged less than 18 years of age at ward level that were on at least

one long term medicine at the point of hospital discharge.

Inclusion criteria

Patients who were eligible for the study were any children who were on long
term medications at admission admitted to the paediatric wards at the study
hospitals for longer than 24 hours. Patients who were discharged back to the
care of the GP in the UK and whose parent had given written consent and

provided contact information prior to discharge were included.

Exclusion criteria

Non-English speaking parents, Non-English patients aged 16 and above, or
patients who were transferred to another hospital or discharged to care settings

outside the UK were excluded from the study due to resources.
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Recruitment strategy

Patients who were eligible for the study were identified by the clinicians (hospital
pharmacist and doctors) and given a parent information leaflet and age-specific
patient information leaflet (see appendix J for sample leaflets). The design of
the patient information leaflets had been reviewed by the MCRN young person’s
advisory group to ensure the contents of the leaflets were age appropriate (see
appendix K for the young person’s advisory group feedback on the initial leaflet
design). This was non-randomised and each consecutive parent and parent
identified as eligible during the study period was approached depending on the

availability of trained staff.

Written consent from the parent and assent from the child were obtained prior to
discharge for the patients who were less than 16 years of age (see appendices
L and M for sample consent and assent forms). For parents who were aged 16-
18 years, consent was taken from the patient if they had taken over the
management of their medications with the GP and community pharmacist.
Patients were given the option of a home visit (for patients based in London) or

telephone call follow-up.

Follow up procedure and data collection

After consent at ward level, the following information regarding the patient was

recorded: the patient’'s name, address (for home visits), name of parent, contact
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number for follow up purposes. The following relevant demographic and

admission information were recorded: -

e Patient’s age, gender
e Ward of discharge and speciality
e Date of admission and discharge

e Alist of the patient’s medication recorded on the discharge letter

Parent recruits were followed up by a research pharmacist (CH) 21 days after
discharge by telephone. The parent was asked if they had contacted their
general practitioner (GP) for further supplies of medication and if they had the
research pharmacist started the interview on the telephone or arranged a
convenient time for a home visit. If the parent had not been in contact with the
GP for further supplies, the research pharmacist rescheduled the follow up to
when the parent was expecting to have obtained further supplies at a later date.
During the home visit or telephone interview, parents were asked for a list of
their medications following the further supply obtained by the GP. The research
pharmacist recorded the list of medications the patient was taking on the data
collection form and noted any differences between what was written on the
discharge letter and what the parents reported. Any discrepancies between the
medications reported during the follow up interview and the discharge letter
medications were questioned and followed up with the GP or community

pharmacist as appropriate. Any other comments provided by the parents in
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relation to any other problems related to the discharge or supply of further

medication after hospital discharge were recorded.

Quantitative data analysis procedure

The demographic information collected from the parents analysed using

descriptive statistics with the aid of the statistical software SPSS version 20.

The discrepancies identified between the discharge letter and post discharge
medication list were classified by two pharmacists CH and ST into intentional
(where there was a reason behind the post discharge discrepancy for example
the GP or hospital consultant adjusted the dose), unintentional (where the GP
may not have intended to change the prescription), or unclassifiable from the

information collected.

The incidence of discrepancies and types of discrepancies from the paediatric
patients followed up over the 8 month period was calculated using the following

formula:

Incidence of paediatric patients followed up with at least one post hospital

discharge discrepancy (before classification) =

Total number of patients with at least one discrepancy
(any type) post hospital discharge

x 100
Total number of patients followed up

204



Chapter 4 Medication Reconciliation Research in Young Patients followed up
from hospital to home

The incidence of paediatric patients with at least one unintentional post hospital

discharge discrepancy =

Total number of patients with at least one identified
unintentional discrepancy post hospital discharge

x 100
Total number of patients followed up

The 95% confidence intervals were calculated for the incidence of

discrepancies.

The unintended discrepancies were clinically assessed by six clinicians
(research nurse, consultant paediatrician, hospital consultant pharmacist in
paediatrics, General Practitioner and two community pharmacists). Each of the
clinicians was given descriptive accounts of each discrepancy with the patient’s
age, weight and gender provided. For each discrepancy, each judge was asked
to assign a severity score on a validated visual analogue scale ranging from
zero representing no harm to the patient and 10 representing death (Dean and
Barber 1999). Six clinicians were used to assess the severity as opposed to the
5 suggested by Dean and Barber (1999) as the judges were invited both to
severity assess the discrepancies and attend the focus group. The judges
scored the severities individually and the mean score for each discrepancy was
calculated and were considered minor for scores of less than 3, moderate for

scores between 3 — 7 and severe for scores above 7 (Dean 1993).
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Qualitative data analysis procedure

The comments made by the parents/patients via telephone and home visits
were recorded directly onto a data collection form, transcribed onto an excel
spreadsheet and exported into NVivo© for coding and retrieval. The research
pharmacist (CH) a full time PhD student with no involvement in clinical
pharmacy services at the hospital sites, who was involved in the follow up of
parents and patients, conducted the analysis. An inductive qualitative thematic
analysis technique (Braun and Clarke 2006) was used to identify emergent
themes from the data in relation to problems experienced by the parents, and
solutions or actions that the parents, patients or healthcare professionals took to
address problems which may or may not be a formal intervention. The research
pharmacist undertook the following stages of the thematic analysis: 1)
Familiarisation — reading through the data collection forms; 2) Generating initial
codes; 3) Searching for themes across the codes; 4) reviewing the themes; 5)
defining and naming the themes; 6) producing the report (Braun and Clarke
2006).

4.3.2 Stage 2 Root cause analysis of potentially harmful unintentional post
discharge discrepancies

A Root Cause Analysis investigation was carried out for each patient who had at
least one unintended post hospital discrepancy identified as moderately harmful
identified in the previous stage of the study. This was conducted in retrospect

and utilised existing information collected during the follow up. The research
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pharmacist involved in the post discharge follow up conducted the RCA with the
aid of the National Patient Safety Agency (NPSA) toolkit (NPSA 2013).
Attempts to seek additional information from the hospital, GP and community
depending on the nature of the discrepancies were made where appropriate.
4.3.3 Stage 3 A focus group of healthcare professionals’ perceptions and

experiences of post discharge discrepancies in children post hospital
discharge

A focus group was conducted to find out healthcare professionals’ perceptions
and experience of post discharge discrepancies. Hospital healthcare
professionals working at the main study site in London, local community
pharmacists and GPs were invited to participate in the focus group and sent an
invitation via email. All who were invited agreed to participate in the focus
group. The focus group consisted of a hospital consultant pharmacist, hospital
consultant paediatrician, a research nurse, GP, and two community pharmacists
(one locum and one superintendent pharmacist). The focus group session was
audio recorded, lasted an hour and thirty minutes and was moderated by a
research pharmacist using a question guide. The participants were also given
an example of a post discharge discrepancy with the potential to result in
moderate harm and were asked to discuss the possible root causes and
suggest solutions. Recordings were transcribed verbatim with the details of the
participants made anonymous, and was transferred to NVivo version 10 to

assist with the coding and retrieval stages of data analysis. The data was

207



Chapter 4 Medication Reconciliation Research in Young Patients followed up
from hospital to home

coded using an initial coding framework based on the question guide for the
focus group. To ensure reliability of the coding, the first 10 minutes of the focus
group was coded independently by two researchers CH and MW (both PhD
students at the Department of Practice and Policy at the UCL School of
Pharmacy and have received training in qualitative data analysis). The two
researchers discussed the differences in coding, and modified the framework.
The finalised coded responses were charted by case for each respondent, for
example the GP responses to each them. The data were interpreted in relation

to the objectives and questions asked.

4.4 Results

4.4.1 Stage 1 Recruitment of parents/patients for follow-up

Quantitative findings from the 21 day post discharge follow up study

During the study period, 285 patients aged from 1 month up to 18 years (1524
medications ordered on the discharge letter) across the 5 hospital sites were
recruited, of which 182 (64%) (1087 medications) were followed up. The
demographics all patients who consented, followed up and details of the
patients who were not followed up with the reasons are provided in tables 17

and 18, respectively.
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Table 17 Demographics of patients followed up post hospital discharge

Demographic of all patients who were consented

Total number of patients consented for the 285

study

Gender Female: - 131 (46%)
Male: - 154 (54%)

Age range 1 week — 18 years

Specialities responsible for the care of the
patient at ward level prior to discharge

Adolescent team, Cardiology, Clinical
Haematology, Cystic Fibrosis,
Dermatology, Gastroenterology, General
Medicine, Neonates, Neurology,
Orthopaedics, Surgery, Renal,
Respiratory Medicine, Urology

Number of medications on TTA

1524

Number of medications per patient (mean
average)

5.35

Number of medications per patient (range,
median, interquartile range)

Range: 1 — 25 medications per patient
Median: - 5 medications per patient
Inter-quartile range: - 3 — 8 medications
per patient

Demographics of consented patients with a complete follow up

Total number of patients followed up

182

Gender

Female: - 86 (47%)
Male: - 96 (53%)

Age range

1 week — 18 years

Specialities responsible for the care of the
patient at ward level prior to discharge

All specialities except for Clinical
haematology

Number of medications on TTA

1087

Number of medications per patient (mean
average)

5.97

Number of medications per patient (range,
median, interquartile range)

Range: 1 — 25 medications per patient
Median: 5 medications per patient
Inter-quartile range: 3 — 7.5 medications
per patient
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Table 18 Reasons why parents consented were not followed up post
hospital discharge

Reasons why parents were not followed up Number of
parents
Lost to follow up (did not answer the telephone on 3 occasions 68
Child received a discharge letter without medication ordered 16
Child discharged without a discharge letter 9
Not discharged at the end of the study 3
Discharge plan was changed to local hospital transfer 3
Withdrew from the study 3
Not followed up due to social reasons 1

Sixty-seven patients out of 182 patients who were followed up had at least one

post discharge discrepancies.

Hence the incidence of paediatric patients experiencing at least one

discrepancy of any type over the 8 month study period was: -

67 (Patients with at least one discrepancy identified by
the post discharge follow up)

x 100 = 37%
182 (Total number of patients followed up)

Of the 67 patients, 48 patients had at least one intentional discrepancy, 22
patients had at least one unintentional discrepancy, and 9 patients had at least

one unclassifiable discrepancy.
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Hence the incidence of paediatric patients experiencing at least one

unintentional discrepancy over the 8 month study period was: -

22 (Patients with at least one unintentional discrepancy
identified by the post discharge follow up)

x 100 = 12%
182 (Total number of patients followed up)

A detailed breakdown of discrepancy results from the post discharge follow up

are given in table 19 and examples of each type of discrepancy in table 20.
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Table 19 Medication discrepancy details identified from the post hospital
discharge follow-up of parents of paediatric patients

Total number of medication discrepancies (all
types)

121

Percentage of medications ordered on the
discharge letter that are medication
discrepancies

(121+1087) x 100 = 11%

Total number of patients with discrepancies (all
types)

67

Percentage of patients with a discrepancy of
any type

67+182 x 100 = 36.8% (Confidence
Intervals: - 95% Cl = 29.8 — 43.8%)

Number of discrepancies (all types) per patient
(mean)

18

- Number of unintentional discrepancies

29 unintentional discrepancies

- Number of patients with unintentional
discrepancies

22 patients

- Number of unintentional discrepancies
per patient

1.3 unintentional discrepancies per patient

- Number of intentional discrepancies

77 intentional discrepancies

- Number of patients with intentional
discrepancies

48 patients

- Number of intentional discrepancies
per patient

1.6. intentional discrepancies per patient

- Number of unclassifiable discrepancies

15 unknown discrepancies (in relation to the
classification of whether it is intentional or
unintentional)

- Number of patients with unknown
discrepancies

9 patients

- Number of unclassifiable
discrepancies per patient

1.7 unknown discrepancies per patient (in
relation to the classification of whether it is
intentional or unintentional)

212




Chapter 4 Medication Reconciliation Research in Young Patients followed up
from hospital to home

Table 20 Examples of unintentional, intentional and unknown
discrepancies post hospital discharge

Discrepancy Example
classification
Intentional discrepancy At discharge the following was prescribed on the discharge

letter: Phenoxymethylpenicillin 125mg BD (125/5ml - 5ml
twice a day), indefinitely. Post discharge follow up 4 weeks
later: - Parent told research pharmacist during home visit that
the patient dislikes taking this. Hence the patient was
prescribed 2.5ml twice a day (250mg/5ml) by the GP, a lower
volume to try and get patient to take it.

Unintentional discrepancy | At discharge the following was written on the discharge letter:
Carvedilol 3.125mg tablets, directions: - 0.6mg orally twice a
day. Post discharge follow up 3 weeks later: GP supplied
5mg/5ml liquid, directions: - 0.6mg orally once a day.

Unclassifiable At discharge the following was written on the discharge letter:
discrepancy Carbamazepine tablet, 400mg orally at night to continue GP
as this works well with the patient. Post discharge follow up 5
weeks later — Mother reported that the GP prescribed 100mg
tablets, directions: - take two tablets twice a day, and
community pharmacist dispensed Tegretol 100mg tablets,
directions: - take two tablets twice a day.

The severity assessment of the unintentional discrepancies resulted in 14/22
patients (19 medications) with at least one potentially moderately severe
discrepancy and 10 patients (10 medications) with a potentially minor

discrepancy.
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Hence the total incidence of patients experiencing a potentially moderately
severe unintentional discrepancy was 7.7% (95% Confidence interval 1.1% -

16.0%): -

14 (patients with at least one unintended discrepancy
considered moderately harmful)

x 100 =7.7%
182 (Total number of patients followed up)

Qualitative findings from the comments made by parents and patients
during the 21 day post discharge follow up

Three main themes were identified from the comments made by the parents at
follow up: 1) Problems reported by parents/carers and patients, 2) descriptions
of mechanism of obtaining further supplies of medication and 3) Action or
interventions to prevent problems. Each of the themes was also classified into

subthemes in relation to the organisations, professions and people involved.

A summary of the themes, subthemes and descriptions of the problems or

mechanisms of obtaining further supplies and action is summarised on table 21.
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Table 21 Thematic summaries of post hospital problems, actions to address the problems and mechanism for
obtaining further supplies of medication

1) Problem

2) Mechanism of supply

3) Action

Hospital related

Information provision at discharge

Verbal non documented dose changes in
hospital

Supply of medication at discharge

Quality of advice and counselling given at
discharge

Communication between different hospitals
looking after the same patient

Hospital action

Hospital supplies the special medication
that the community pharmacy cannot
supply

Patient given sufficient supply of new
medication until next review

Nurses helped with arranging further
supplies of medication

Hospital pharmacist provides a supply
letter with details of how to source the
special for the community pharmacist

GP related

Prescribing a different medication formulation,
reason unknown

Prescribing a different medication or medication
formulation from hospital due to cost or
formulary reasons

Refusal of prescribing and restriction in supplies
from GP

Refusal to prescribe unlicensed or non-
formulary medicines

Refusal of prescribing because of lack of clinical
information for GP

Prescribing long term medicines as acute or on
an ad hoc basis rather than repeat

Time lag in updating records based on hospital
discharge and outpatient changes

Discrepancy in dose

e Electronic transmission of

prescription

e Email of online request of repeat

medication

GP action

Changes medication according to
discharge letter without parent/patient
consultation

GP consults the parents to go over new
medications and reviews the discharge
letter

Receives blood results from hospital
and intervenes accordingly

Changes the dosage form or strength to
help with adherence

Advises parent to order before hospital
supply runs out

GP surgery policy for any label changes
to be referred to GP for review and
consultation with parent
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1) Problem

2) Mechanism of supply

3) Action

Community pharmacy related

e Availability of specials or medications not
routinely used in community pharmacy

e Brand, strength or formulation variances from
hospital supply

¢ Shelf life and pack size

e Labelling products as directed

o Delays length of time to obtain medications

e Prescription collection service
e Community pharmacy home delivery

Parent related

e Parents capacity to interpret discharge letters
e Parent not going to the GP for review

e Parents competing roles and time

e Conventional paper order of repeat

Parent action

Parents acting as liaison between GP
and hospital

Decision maker on who to contact when
the patient is unwell

Keeping correspondences in a file
Planning ahead and ordering
medication in advance

Parents informing GP of changes
Parents dropping off discharge letters at
GP reception

Staying with the same GP and
community pharmacist

Changing community pharmacists
Borrows medication from friends when
short

Overrides the labelled instructions from
the community supplied medication as
the instructions are not up to date
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Theme 1 Post discharge problems reported from parents/carers or
patients

Post discharge problems identified were related to organisations such as i)
the hospital, ii) the GP and iii) the community pharmacy, or the individual

parent.

i) Hospital related post discharge problems
There were five themes of problems identified that were related to the

hospital setting:

A. Information provision at discharge

Patients who were discharged without any of their regular medications on
the discharge letter experienced problems with obtaining further supplies
from their GP. This was discovered at the point of request for further
supplies when it was found that the GP would not prescribe it without

evidence.

The GP would not prescribe Adcal to the patient because it was not
listed on the discharge letter. The parent had to bring a box of
medication dispensed by the hospital before the doctor agreed to

prescribe the medication (Patient L204).

Mother had a problem with obtaining an ACCU-CHEK® device for the

patient as it was not on the hospital discharge letter (Patient L050).
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The two examples illustrated that the presence of information on the
discharge letter was important evidence required for the continuation of the

medication post discharge via the GP.

B. The oral non-documented dose changes in hospital

Dose changes that were made by the hospital physicians via consultations
with parents, which may not have been documented or communicated to
the GP or community pharmacist, were found to result in inconsistent
labelling information. These became problems for the patients when they
were attending school or a hospice as these care settings were unwilling to

deviate from what was instructed.

Carer had been instructed orally by the consultant to wean the patient
off clonidine. The carer had nothing in writing to support this
suggested tapering of dose. The school will not deviate from the
labelled instructions on the patient's medication labelled by the
community pharmacy which corresponds to the GP’s record (patient
L153).

Patient was prescribed carbamazepine 100mg tablets with the GP
directing the patient to take 200mg twice a day, but the discharging
hospital directions were — take 400mg at night. Mother explained that
the consultant suggested tapering the patient’s dose or varying it to
see if it worked. Nothing in writing and GP not informed. The

consultation had taken place orally (patient L172).
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Mother gave feedback saying paracetamol “use as directed by the
bottle,” is not acceptable at the children’s hospice. Same issue with
ibuprofen. The hospice was happy if it was labelled with a dose and
directed as required (patient L021).
C. The supply of medication at discharge
The supply of medications from the hospital at discharge in some cases
was insufficient. It did not provide the parents and carers with sufficient
time to arrange for more from the GP.
Hydrocortisone colifoam 125mg. This was provided to the patient on
the ward during admission and not a POD (Patients Own Drug as
endorsed on the patient copy of the letter the parent of the patient told
the research pharmacist at follow up). When the patient was
discharged this medication ran out 5 days later (Patient L100).
Mother stated that the diclofenac 5 day supply was low. Mother had
to go to the GP for further supplies which was given as paracetamol

and codeine (Patient L165).

D. The quality of advice and counselling given at discharge

There were issues and concerns raised regarding the advice and
counselling provided by hospitals at discharge. The advice that were
missing were related to whether or not the patient required continuation of
the medication, information on interactions, and also advice on how
patients should have been weaned down on analgesic use. There were

also problems relating to a lack of hand over of care from hospital staff to
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the patient or carer, for example reminders or prompts of what time the

patient’s dose of medication was last given.

Mother said she was going to see GP see the GP at 1pm later on in
the day (during the follow up phone call). She said she did not know
what was going on and for how long her child was meant to be on

penicillin V for, what it was for, and what diagnosis (patient L074).

Mother was concerned about drug interactions between ibuprofen and
methotrexate and felt she could have had more advice on it from
pharmacy. Nurse did not point out the end dates of

analgesic......(patient L0O09).

E. Communication between different hospitals looking after the same
patient

In the cases where a patient was cared for and managed between two

different hospitals, problems relating to the conflicting advice and doses

were identified from the follow up. This suggested a lack of

communication between the two settings.

Patient was shared care between two hospitals. Confusing as one
hospital would try to stop and review whereas the other would end up

picking up the pieces (patient L047).

220



Chapter 4 Medication Reconciliation Research in Young Patients followed
up from hospital to home

ii) GP related post discharge problems

Problems that related to the GP in terms of prescribing or refusal of
prescribing were identified from the follow up comments. Also GPs were
found to be prescribing long term medications on an acute basis, updated
the patient’s dose following a lag period or restricted the supply quantity of
medication, all of which created problems for the patient.

A. Prescribing a different medication formulation without a known reason

It was identified that at follow up, some GPs decided to switch their

patient’'s medication over from one formulation to another.

Sodium Valproate and Levetiracetam were dispensed as tablets from
the GP, where the hospital had dispensed liquid. The parent did not
provide further details regarding the decision from the GP (patient

L049).

B. Prescribing a different medication or medication formulation from hospital

due to cost or formulary reasons

Information on the reasons why the GP would not prescribe the formulation
dispensed by the hospital were discussed in a few follow ups. The reasons
that were given by the GP were cost and also PCT suggestions of cheaper

alternatives.

Mother said Patient was discharged on warfarin liquid on discharge.
GP would only prescribe tablet. Mother wanted the patient to be kept

on warfarin liquid as she wanted consistency. Mother thought that the
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reason behind this decision was cost as she had spoken to the
chemist, and the chemist claimed that there were no problems with
obtaining the product. The patient (10 years of age) was finding it

difficult to swallow tablets (patient L116).

Patient would be kept on the same brand under normal
circumstances, however if the PCT suggests they use a cheaper

alternative, they will go for the cheaper one (patient L062).

C. Refusal of prescribing and restriction of supplies from the GP

GP prescribing of products that were either nutritional supplements or feeds
were reported as restrictive and in some cases the GPs were refusing to

supply the product upon request.

Parent reported that the GP was reluctant to prescribe ensure for the

patient. The patient has lost a lot of weight (patient L183).

Parent reported that neither the GP nor hospital would prescribe the

VSL probiotic (patient L208).

D. Refusal to prescribe unlicensed medication

Patients prescribed unlicensed medications at discharge were found to
experience problems with continuation of supply from the GP. Some GP
surgeries were refusing to prescribe unlicensed medication and reasons

given were that it was not in the formulary or the PCT would not permit the
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prescribing. The refusal of prescribing of unlicensed medicines were

problematic in cases where the patient did not live close to a hospital.

Glycopyrollate - GP refused to supply 2mg tablets. This was
prescribed on 21/8/2012 whilst the patient was an inpatient. Patient is

currently obtaining this from hospital (patient L079).

When the parent went to the GP for further supplies of diclofenac oral
liquid, they were told that it was not in the GP's formulary. Doctor said
that if it was licensed, they could prescribe it, but if not they could not

prescribe it as the PCT would not permit this (patient L165).

The discharge letter did not specify brands of medications that were
unlicensed but had the parents were given a note to present to the GP
and community pharmacist after discharge. @GP fax sent to
discharging hospital - (dated 26/6/2012) informing the hospital that the
they were unable to prescribe 1. Melatonin, 2. Clonidine, 3.
Paraldehyde 50/50 with olive oil enema or glycopyrollate as they were
all unlicensed. Mother explained that the GP did not want to
prescribe medicines that were unlicensed. Mother said the GP
eventually prescribed it, as she insisted that alternatives were
inconvenient for the parent. The alternatives were the hospital of
discharge further away from where the patient lives or a local hospital

20 minutes away (patient L154).
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E. Refusal of prescribing because of lack of clinical information from the GP

One of the reasons behind GP refusal of prescribing of a medication was a
result of a lack of clinical information that the GP had access to, for

example blood results that were being taken in a hospital setting.

Mother obtains azathioprine from hospital as GP reluctant to prescribe
as no blood test results (patient L219).
F. Prescribing long term medications as acute or on an ad hoc basis rather

than a repeat

There were situations where the long term medications were prescribed as
an acute medication and not put on the GP repeat. Parents who
experienced this expressed that they were aware that the medication was
intended long term but required them to request the medication every time

they required it.

Mother had to consult the doctor (GP) every time the patient required
a further supply of long term medications. Not on repeat (patient

L238).

Patient consulted the GP regarding 2 weekly blood tests, as patient's
condition arthritis has not become stabilised. Mother obtained a
repeat of the methotrexate. An appointment to see the GP was
required every time before GP would write the prescription. Further
supplies were made by after a consultation with the GP and not via a

repeat slip request. The patient also had monthly reviews with the
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consultant rheumatology doctor in hospital where the patient's

condition and treatment was monitored (patient L212).

G. Time lag in updating records based on hospital discharge and outpatient

changes

There were some patients who had medications dispensed by the
community pharmacist which had labelled instructions that were different to
the hospital recommended instructions. Parents believed that the reason
behind this discrepancy was as a result of a time lag in updating records at
the GP surgery. As a result some parents were overriding the instructions

on the label.

Mother states that omeprazole dose changed from 10mg/5ml - 5ml to
6ml OD. Domperidone from 1.5mg to 2mg QDS. Local hospital had
changed the dose based on changes to the patient’s weight in early
May 2012 during the hospital ward admission, however GP had only
just updated this a week prior to follow up (around 11th June 2012)

(patient L033).

Mother had been overriding instructions on the label. GP was not up
to date with changes done in hospital and may not have read the
letter. Patient was still on the first discharge letter dose (patient

L046).
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H. Discrepancies in doses between hospital and GP

There were cases from the follow up where parents had expressed that
there were discrepancies between the hospital and GP dose and at times
they were not sure why. One mother who was a clinician suggested that
the GP doesn’t calculate the dose, even when the mother took the lead

(patient L228).

e Community pharmacy related post discharge problems

Many of the post hospital discharge medication problems expressed by the
parents regarding the community pharmacy were issues related to the
availability of specials, variations in formulations and medication that were
not routinely used in community pharmacy. There were five key issues that
were highlighted from the comments made by parents with examples of

each given.

A. Availability of specials or medications not routinely used in community

pharmacy

The follow up comment revealed that one of the reasons why parents were
having to obtain further supplies from the hospital was not necessarily
because the GP refused to prescribe the medication. There were cases
where the community pharmacy could not find the supplier to source the

medication.

The community pharmacist could not find a supplier to source sodium

chloride oral solution (patient L010).
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Dalteparin. Parents tried many community pharmacies, many didn't
stock it. So patient had to go to hospital of discharge who kept it
(Central London). Their local hospital in Kent did not have it.
Research pharmacist enquired if the dalteparin had stopped - dad
said hospital said to continue for 6 weeks. Patient going to have
ultrasound to see if the clot has cleared then review its medication

then (patient L102).

B. Brand, strength or formulation variances from hospital supply

There were situations raised by parents that patients were provided with
different brands of special medication which also required different storage
conditions.  This ranged from vitamin D formulations, sugar free
paracetamol for the patient on a ketogenic diet to sodium valproate and

captopril.

Mother said chemist brand of captopril needed refrigeration, but the
hospital supply could be stored at room temperature. The chemist
ignored the mother's discharge letter which gave information on how
to get Kid Cap from the suppliers the hospital got it from as the
chemist got it from their local supplier and could not use the hospital

supplier (Patient L122).
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C. Shelf life and pack size

Concerns were raised by parents regarding the self life and pack size of the
medications they were obtaining from the community pharmacy. There
were some occasions where patients were provided with a product that had
a shorter shelf life or a different pack size which was not convenient as it

meant that the patient ran out of supplies more frequently

Lisinopril - short shelf life in GP primary care, long shelf life with

hospital (patient L124).

Omeprazole 5mg/sml - 20ml OD. 70ml bottle, hence one bottle lasts
72 hours. The issue was raised with the GP, but GP still prescribed

5mg/5ml (patient L170).

D. Labelling products as directed

There were certain situations reported by parent where it was found that
community pharmacists had been labelling the medications with the
directions “as directed” which would have been how the prescription was
written by the GP. During a home visit by the research pharmacist one
patient disclosed that the patient was taking eye drops initiated by a
hospital eye clinic and had to obtain further supplies from the GP. The eye
drops were labelled as directed and the mother was unsure of the dose.
Eventually the parent found the original letter from the eye clinic with
direction instructions written in short hand e.g. OD rather than written out as

once a day.
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E. Delays and length of time to obtain medications

There were many occasions where parents provided some indication of how

long it took for them to obtain the further supplies of medication and for a

certain medication to come in. Examples are summarised in table 22.

Table 22 Parent’s report of the time taken for the medication to be

ordered into the community pharmacy

Patient number

Description provided by parent/patient during the follow up

L246

Also the community pharmacist says they may not get the
colecalciferol in time (no indication of time was provided)

L252

Patient had no post discharge discrepancies. However Dornase Alfa
takes long to obtain from community pharmacy. This time has taken 1
and a half weeks

L0221

Problem - 24 hours to get omeprazole suspension. After discharge
(around May). Parent had to use MUPS instead

L030

Still awaiting the sodium chloride oral solution (mum ordered this since
the patient was discharged). Mother usually made allowances as the
length of time varied.

L062

Takes 3 days normally supplier problem (community pharmacist) -
took an extra 1-2 days. Community pharmacist ordered from another
supplier. Called community pharmacy 12:06. IPO specials - 2 month
shelf life. Community pharmacist explained that there was a problem
with the supplier.

L089

Sodium phosphate oral solution? (described as phosphate by parent) -
a delay occurred between GP and the chemist. 1 week delay.

L216:

Mother had no issues with the GP however community pharmacist
would not be able to order in for 6 days in terms of getting hold of
phenoxybenzamine as it was a special. Mother had to find another
community pharmacy that was able to order it in for the next day.

e Parent/Carer or patient related post discharge problems

During the course of the analysis, it was found that parents also had the

potential to contribute to problems that occurred post hospital discharge in

terms of the interpretation of medication information and also obtaining the

further supplies. The issues that were found were: -
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A. Parental capacity to interpret discharge letter

There were cases where parents reported how they interpreted the
information on the discharge letter to check if the information were correct,
which was concerning as parents were not clinically trained. There was
one particular case which was a cause for concern and suggested that
some parents may not have the capacity to interpret the discharge letter

correctly.

Mother reported that she had identified issues with the discharge
letter. The mother believed that the dose of ranitidine was transposed
from 105mg BD where it was meant to be 150mg. Checking with the
hospital, the patient was on a ketogenic diet and the ranitidine liquid
was not suitable for patients on a ketogenic diet. The hospital
pharmacist said, the dose was calculated and was weight based and
rounded up for a ranitidine 150mg tablet to be crushed and dissolved
in water and take a proportion which corresponds to 105mg (patient

L142).

B. Parent not going to the GP for review

Some parents did not go to the GP for review and were only going to the
GP for further supplies of medication and go with the dose prescribed and

recommended by the hospital.

..... The research pharmacist contacted the parents on a second

occasion and the father said that the changes were made in hospital
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and he was aware that the GP record was not up to date. The parent
also said that he would not go with the GP’s instructions but with the
hospital instructions and that he would only go to the GP for further

supplies (patient L135).

C. Parents competing roles and time

There were cases where a patient may have experienced a gap in supply
as a result of parents being busy with roles outside managing their

children’s medication.

Mother has not been to see the GP. Mother stated that for all the
regular medications the patient had before, the patient usually
received repeats from the GP on a 3 monthly basis. Mother said the
patient had run out of montelukast, the mother did not have the time to

order this for the patient as she was busy with work (Patient LO76).

Theme 2 Mechanism of obtaining further supplies of medication

There were five reported mechanisms at which further supplies for children

were being process and obtained:

1) Prescription collection service

2) Electronic transmission of prescription

3) Email or online request of repeat medication to GP surgery

4) Community pharmacy home delivery
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5) Conventional paper order of receipt

The five mechanisms reported indicated that there were systems in place
which were set up to bypass the need to consult a GP for further supplies of
medication. These patients were obtaining medication via emall
communication, paper request slips or collecting and receiving them from the
community pharmacist directly. The presence of these mechanisms of
obtaining further supplies of medication did not help with reducing problems
and may have potentially caused a delay of discovering a problem relating to

the GP prescribing.

A problem that was discovered when the patient went to pick up the
prescription. The GP record was not updated and the parent was not
particularly happy because she had handed in the discharge letter to

the GP reception staff by hand (patient LO71).

During the follow up, the parent told the research pharmacist that the
community pharmacist would normally deliver the medications to the
patient’s home. A telephone follow up was rescheduled and when the
research pharmacist was told that the community pharmacy had not
delivered the medication and the mother will go to visit the community

pharmacy to find out why (patient L247).

In summary, the follow up comments from parents have shown examples
where a system such as the prescription collection service may have delayed

the discovery of post discharge problem. This may possibly have been why
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some GPs were not prescribing long term medications on a repeat basis but
on an acute ad-hoc basis.

Theme 3 Action or intervention to address and resolve problems
related to further medication supply post hospital discharge

Actions that were taken to address and resolve problems that related to
further medication supply were discussed and highlighted by the follow up
data. In similarity to the problems, this theme was split into subthemes in
relation to i) parent, ii) GP and iii) hospital related interventions.
Interventions relating to community pharmacies were not discussed by the

parents who were followed up.

i) Parent action and intervention to address and resolve problems
post hospital discharge supply

From the follow up, seven ways in which the parent would try to resolve the

problem were identified.

A) Acting as a liaison between the GP and hospital

The follow up comments highlighted that in some cases parents were acting
as a liaison between GP and hospital as a result of a parent perceived lack

of communication between the two parties.

Mother spoke to GP over the phone to communicate doses - no
issues with the GP or the local pharmacy. Mother felt that it was not
an efficient system to rely on the parent relaying the medication

information and changes across from hospital to GP to community
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pharmacy. Mother thinks that there were many links in the system
where things may go wrong. It took two days for the GP to issue a
repeat. Mother only had only seven days to obtain further supplies.
Mother suggested it would be better if the hospital, GP and community
pharmacy would communicate better for example via email (patient

T267).

B) Decide on who is best to contact when the child is unwell

When a child’s medical condition changed while at home, the parents had
to make a decision on whom to make contact with to resolve the issue.
This was based on the parents views of which healthcare professional was

likely to be able to provide help based on their competence.

Patient well known by consultants, so sometimes when patient is
downhill parent would contact the consultant so that mum is lead
rather than the parent leading GP on what to do because sometimes it

may be a specialised case (patient L047).

This could possibly explain why there are times when the changes made to
a patient’s therapy after a consultation with a hospital consultant may lead

to discrepancies or changes in dose compared with the GP records.

C) Keeping correspondence in a file

There were a few examples from the data which showed that parents
were keeping a file of records of their child’s consultation with healthcare

professionals across the care interfaces.
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Mother kept a file of all the clinic letters that the child has, so that the
next healthcare professional was able to see what has happened to

the patient in between care providers (patient L038).

D) Planning ahead of ordering medication in advance

Some parents expressed during the post discharge follow up that they were
aware that ordering medication and sourcing them from a community
pharmacist may result in a time delay. These parents made allowances by
forward planning and ordering medication many days before the medication

were due to run out.

Father ordered the modified release pyridostigmine in advance as
doctors (GP) had to handwrite the prescription as it was not coming
up on their computer. It took a couple of days for community

pharmacy to order in. No delay or omitted dose (patient L156).

E) Keeping the GP informed of changes directly via consultation or by

dropping a letter off at reception

Parents were found to be acting as a liaison between the hospital and GP
surgery. The follow up comments made suggested that GPs were being
kept up to date by the patient’s hospital stay and parents would either drop
off the discharge letter at the surgery or inform them of any changes. A

summary of examples is given in table 23.
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Table 23 Description and examples of parents’ comments on informing
the GP of hospital changes

Patient number | Description provided by parent/patient during the follow up

L100 Parents informing GP of changes

| delivered my letter to the GP by hand on the 16th, together with my
copy of the Discharge Letter and obtained a new supply of Colifoam
immediately, together with 280 Prednisolone 5mg and 480 Asacol
400mg that would be needed in the near future. At this time, i.e. the
16th of October, the GP had received no copy of the Discharge Letter
and had to rely on my copy, and my presence, to verify our needs.

L246 Parents dropping off discharge letters at GP reception
Mum handed in TTA to GP receptionist and the GP would call the
parent to confirm what needs to be prescribed.

F) Staying with the same GP and community pharmacist

There were a few parents who said that they would stay with the same

community pharmacist and GP for continuity.

Mother mentions that her child has stayed with the same community
pharmacist as her previous home address and not the community

pharmacist next to the new GP (patient L252).

Mother also mentions that she had recently moved home and may
change GP but prefers the old GP and hopes she could stay with the

current one (patient L246).

G) Changing community pharmacists to trying and locate the one that will

stock and dispense a special medication.

In the last section, some parents stated that they would stay with the same

community pharmacy, however there was one parent who disclosed that
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they recently changed community pharmacy as the regular pharmacist had

left their previous pharmacy.

Parents have changed community pharmacy from a chain community
store to a local independent. Problems began to occur at the previous
community pharmacy when the regular pharmacist left their job.
Repeats were duplicated. Problems with the doses of medication as
in the past a captopril liquid was ordered in which resulted in a five-

fold under-dose (patient L129).

Some parents who did not take the above actions sometimes resorted to
actions which may not help resolve the problem such as overriding the labels
on dispensed products from the local community pharmacist with the GP
prescribed directions which are not up to date. There was one occasion
where a parent stated that they borrowed medication from friends as an

interim measure to see them through a delay in supply.

1 week prior to the patient's admission into hospital, the tacrolimus ran

out, and mum had to borrow from friends (patient LO05).

Mum had been overriding instructions on the labels. GP was not up to

date with changes to medications made in hospital (patient L046).
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ii)  GP action and intervention to address and resolve problems post
hospital discharge supply

A) Changes medication according to discharge letter without parent/patient

consultation

Some parents reported that they had not had problems with
discrepancies and that the GP had automatically updated the records

according to the discharge letter.

B) GP consults the parents to go over new medications and reviews the

discharge letter

There were occasions where the GP would consult the parents to review
the parent and go over to change. There was insufficient further detail to
suggest if these patients were more complete or if it is a result of a

normal procedure of review for the GP

C) Receives blood results from hospital and intervenes accordingly

There was one occasion where the parent said the GP was very efficient
with responding to blood results from the hospital. The parent revealed
that the GP surgery called the parent to tell them that the patient was low
on vitamin D and a prescription was waiting for the parent to pick up

(patient L251).

D) Changes the dosage form or strength to help with adherence

There were cases and situations where the GP made a valid intervention by

changing the dosage form that was initially prescribed by the hospital to help
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the patient take the medication. An example of this was a case where a
patient did not like the taste of the medication and the GP had to come up
with a solution of prescribing capsules and counselling the parents on putting

the medication into the food to disguise the taste.

Gabapentin was changed over after GP consultation. Patient had
issues with taking the gabapentin due to the taste. Gabapentin was
taken for dystonias - patient recently had deep brain stimulation.
Patient could not tolerate the taste of the liquid; hence the GP doctor
suggested using the capsules and putting it into food to disguise

(patient L141).

E) Advises parent to order before hospital supply runs out

Follow up comments revealed that some GP surgeries were advising
parents to order medications in advance before the hospital supplies ran
out. This may suggest that the GP was aware that it may take longer for
parents to obtain certain medications from the community or just to avoid
situations where parents request medications in emergency situations

where they have no medication remaining.

F) GP surgery policy for any label changes to be referred to GP for review

and consultation with parent

There was one example from the follow up data which highlighted that a
policy in place in one particular GP surgery which prevented reception and

any other non-clinical staff from changing the directions on the label of a
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medication prescribed for the patient. Hence, they did not just take the
parent’s word for it but put a procedure in place to ensure that any changes

were made during a GP consultation with the parents.

Mother has just been to see the GP in person, not the receptionist, as
the reception staff says that any changes on the 'label' needs to be

done by the doctor (patient L123).

iii) Hospital action and intervention to address and resolve problems
post hospital discharge supply

The follow up comments made by parents expressed other than the
problems experienced that were caused by the hospital, there were
situations where hospitals were taking action and making interventions to
resolve problems post discharge. Hospitals either made an intervention by
providing extra supplies of medication that community may not have been
able to supply for example acetylcysteine nebuliser, dalteparin injection and
sodium chloride oral solution. In terms of the supply of oral corticosteroids
for gastrointestinal or respiratory patients, some patients were given
sufficient supply until their hospital review which was more than 2 weeks post
hospital discharge. There were also cases where nurses or pharmacists
would provide help with arranging further supplies as per two examples

below: -

Mother was a bit confused about how to order (Carnitine oral liquid),

and rang the metabolic nurse specialist who guided mum through the
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process and went to the patient’s school to have a chat with staff to

explain the patient’s condition (newly diagnosed) (patient L104).

Father told the research pharmacist that the hospital pharmacist had
given the father a letter to take to the chemist to ensure the patient got
the same brand of vitamin D (patient L248).

4.4.2 Stage 2 Root cause analysis of potentially harmful unintentional
post discharge discrepancies

The possible root causes of moderate unintentional post hospital discharge
discrepancies affecting the 14 patients were investigated using the NPSA
tools and a summary of the possible root causes are summarised on table
24. A common theme emerging from observing the root causes in the 14
patients who had moderate discrepancies was communication between care

settings.

The causes of unintentional discrepancies identified by the Root Cause
Analysis were either a result of a breakdown in communication and handover
from the hospital, missing information from consultations and changes, a lack
of counselling or reinforcement of information from the hospital staff or the
information provided on the discharge letter. With regards to the information
on the discharge letter, a GP who was contacted during the Root Cause
Analysis explained that the reason why the patient’s domperidone was not
increased in dose was because on the discharge letter, although there was a
dose change in the medication details, in the drug status box, which the
doctor would usually refer to before deciding if a review is required, was filled
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out as “as previously” as opposed to change. Further details of the causes

are summarised on table 24.
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Table 24 Summary of possible root

causes of unintentional discrepancies

Patient number and discrepancy description

Root Causes

Patient L020

At discharge the following was written on the discharge letter: - Co-
Amoxiclav Duo 2.5ml PO BD. Complete 28 day course, continue until Dr's
appointment.

Post discharge follow up (3 weeks later): Augmentin Duo - should have
been sorted before discharge (not available in hospital). Mum believed that
there was some arrangement to get a supply of Augmentin duo by the
hospital contacting the GP to contact the community pharmacist so it would
be ready for the patient during discharge. However the GP did not receive
information to prescribe this from the hospital hence there was a 24 hour

gap.

Possible causes

Hospital Resources: - Augmentin Duo was not available in dispensary stock
throughout the hospital trust

Communication factors: - Did any of the staff prompt the parent to arrange
the Augmentin Duo supply with the GP.

Patient LO21

Description of discrepancy: - At discharge the following was written on the
discharge letter: - Omeprazole 10mg/5ml liquid, 15mg via PEG ON, to
continue with GP

Post discharge follow up 6 weeks later: - It took more than 24 hours to get
the omeprazole. The suspension was a purple colour from the pharmacy.
May not have been kept in the fridge at some point of transporting of the
medication. Parent had to use MUPs instead.

Stability of product/Storage: - Possible incorrect storage transport
conditions from supplier to community pharmacy to the parent’s home.
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Patient number and discrepancy description

Root Causes

Patient L025

At discharge the following was written on the discharge letter: -

1) Domperidone suspension 2.7mg NG QDS continue from GP.

2) Azithromycin suspension 70mg NG Three times a week on alternate
weeks, complete 28 day course - start when co-amoxiclav course is
finished. Post discharge follow up (4 weeks later): Mum reckons that
the dose from the hospital was low and reported it as 0.8ml which would
be 35mg. GP record stated: 35mg Monday, Thursday and Saturday.
(Last issue = 21/5/2012)

Post discharge follow up (4 weeks later):

1) Mum mentioned that GP dose of Domperidone was 1.9mg QDS and
said it was the wrong dose.

2) Mum reckons that the Azithromycin dose from the hospital was low and
reported it as 0.8ml which would be 35mg. GP record stated: 35mg
Monday, Thursday and Saturday. (Lastissue =21/5/2012)

GP factors: -

GP surgeries are quite busy. Would make changes if highlighted in the drug
status box of the discharge letter. (Information provided by GP during the
investigation). GP who writes up the prescription not necessarily the doctor
who made the decision of doses due to work shift patterns.

Possible hospital factors: -

The doctor responsible for writing the discharge letter may not have been the
doctor who came up with the decision to change the patient’s domperidone
dose.

Also the dose may have been changed by another care provider prior to
admission if the patient had been in and out of another hospital.

Patient L121

Description of discrepancy: - At discharge the following was written on the
discharge letter: Amiodarone 40mg BD indefinitely.

Post discharge follow up 3 weeks later - The dosage and form are not
right. Tablet form was prescribed initially but has been subsequently
changed.

Hospital

Not enough detail on discharge letter with regards to what formulation or
concentration of amiodarone liquid the patient was on.

Possible causes

GP prescribed a different concentration of amiodarone to the hospital as
there was no information of what concentration of amiodarone the patient
was using.
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Patient number and discrepancy description Root Causes

Patient LO46 Possible causes

At discharge the following was written on the discharge letter: - The dose changes were communicated between the GP and hospital via a
1) Spironolactone oral suspension 5mg PO BD continue with GP. discharge letter which may not have been received by the GP surgery.

2) Furosemide oral liqguid 5mg PO BD continue with GP
Post discharge follow up (3 weeks later):

1) Mum says that at every hospital admission, the PODs would be
relabelled by pharmacy, however, when back to the old GP, the
medication is labelled according to the previous dose. Basically,
tapering dose information has not been updated. Previous GP, doses
did not increase as per hospital changes. Mum has been overriding
instructions on the labels. GP not up to date with changes done in
hospital. GP may not have read the letter. Birth - 1st discharge letter
dose. New GP has gone with the doses mum provides as there are a
lot of different notes to trail through due to complex patient. Mum says
obtaining oral syringes under 1ml is difficult as it's not available in
community pharmacy, so mum has to go to a hospital for further
supplies.

GP record: -

1) Spironolactone 0.24mls (2.4mg) OD
2) Furosemide 0.24mls (2.4mg) OD
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Patient number and discrepancy description

Root Causes

Patient LO71

At discharge the following was written on the discharge letter:
Novorapid aspart 10ml vials, 0 — 1000 units SC continuous insulin pump
infusion. Continue from hospital. Post discharge follow up 3 weeks later —
The 6 insulin aspart 10ml vials were supplied as directed and issued as
acute.

Medication issued on the date of post discharge follow up: - Mum says
that the medication repeat list had not been updated from the last time prior
to her daughter's stay. Mum was unhappy as she handed the letter into the
GP surgery in person. Patient has gone back to get this changed. Mum has
been on the phone with the doctor to enquire and ask for her child's
prescription to be updated.

Possible route causes: -

No communication between hospital and community pharmacy other than the
discharge letter. The discharge letter may not have been received or may
have been received but not reviewed during the post discharge follow up (3
weeks post hospital discharge).

Patient L124

At discharge the following was written on the discharge letter: Carvedilol
1.6mg PO BD unspecified duration.

Post discharge follow up 8 weeks later: - Mum mentioned the doctor
called to clarify dose as the GP did not receive the discharge letter. Mum
mentioned that the patient was admitted on 17/8/2012 to hospital as a day
case. This is where the carvedilol was increased from 1.6mg BD to 6mg BD.
This TTA was not sent to the GP. GP took the parent's word for it. The most
recent discharge letter the GP received was from 13/7/2012 (this was the
copy that the research pharmacist used as a baseline for the follow up. The
research pharmacist was not aware of a TTA for 17/8/2012 — which was 4
weeks post discharge.)

Possible route causes: -

The hospital reviewing the patient’s dose as a day case did not inform the GP
of the changes via post or other forms of communication.
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Patient number and discrepancy description

Root Causes

Patient L111
At discharge the following was written on the discharge letter:

1) Carvedilol 3.125mg tablets 0.6mg PO BD.
2) Furosemide 50mg/5ml 5.5mg OD.

Post discharge follow up 3 weeks later:

1) GP supplied Carvedilol 5mg/5ml liquid - dose being 0.6mg OD.

2) GP supplied Furosemide 5mg/5ml 5.5mg PO TDS 6 weeks.
Mum mentioned that the post discharge further supply from the GP had a
change in the strength of the dose. Mum mentioned that a GP that was not
the usual GP that looked after the patient changed the strength of the
medications: - furosemide and spironolactone without the knowledge of the
parent. Mother contacted the surgery to have the medications rectified. GP
fax showed that Furosemide 5mg/5ml was prescribed with the dose being
5.5mg OD as directed by hospital.

Possible route causes
GP who wrote the prescription was not the patients regular doctor

The GP may not have been familiar with prescribing unlicensed
special medication.

The GP did not communicate the change in concentration of
furosemide to the patient.

Patient L115

At discharge the following was written on the discharge letter: Chlorthiazide
25mg PO BD, POD.
Post discharge follow up 3 weeks later - Mum mentioned that the GP

gueried the dose of chlorthiazide because the two different hospital TTAs
(patient was transferred from another hospital into hospital of consent before
going home) and conflicting doses. Mum was unsure of the dose exactly.
Mum mentioned that the GP administrator rang the parent to confirm the
dose, however mum said she was unsure. On the patient’s first hospital
admission - the hospital tried to put the dose of the diuretics up, but it caused
the potassium levels to go up.

Possible root causes

Lack of communication and agreement of prescribing between two hospital
clinicians.

GP lack of access to patient’s hospital full clinical record and blood results.
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Patient number and discrepancy description

Root Causes

Patient L135
At discharge the following was written on the discharge letter:

1. Omeprazole 10mg/5ml liquid. 40mg PEG OM, Continue with GP.
2. Trihexylphenidyl 5mg/5ml liquid. 6mg PO TDS 8am, 2pm, 8pm.
POD/TTA.

Post discharge follow up 3 weeks: -

1. GP record Omeprazole 20mg PEG OM .
2. GP record Trihexylphenidyl 3mg PO TDS
Dad mentioned that he was aware that the GP was not up to date and would

just follow the hospital recommended dose

Possible root causes

Parent — parent only contacted GP surgery for further supplies and was
aware that the dose was not up to date and would go with what the hospital
consultant recommended and override GPs dosage and instructions.

Communication factors: Parent was not communicating or attending
reviews at the GP surgery possibly due to medicines management team
investigating and reviewing the patient’s medication cost.

Patient L142

At discharge the following was written on the discharge letter:

1) Paracetamol 120mg in 5ml 240mg PO QDS PRN, 5 days and review —
Orbis brand. No orbis brand in stock — tablets provided instead.

2) Ranitidine tablets. 105mg PO BD. Continue from GP.

Post discharge follow up 3 weeks later

1) Mum mentioned issues with obtaining the paracetamol brand (as patient
was on the ketogenic diet). Patient is currently taking paracetamol
tablets. Contacted GP via telephone - issue with paracetamol orbis
brand - not on GP prescriber electronic system. Community pharmacy
received the outpatient letter, but has not received FP10 from the doctor
yet - not a problem to source. Paracetamol — the GP doctor did not
know how to write up on the script because the computer system states
SF already. The clinical pharmacist at hospital was consulted and it

Possible root causes
Parent factor: -

Parents did not feel that hospital was correct in prescribing ranitidine 105mg
and asked GP surgery to make changes

GP

GP did not check rationale for the ranitidine 105mg dose with hospital.
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Patient number and discrepancy description Root Causes

was suggested that the doctor types in (as manufactured by orbis).
(Orbis isn't really a brand that would come up on the system - however
this brand is the most suitable for the ketogenic diet.

2) Mum believed that the doses were transposed from 105mg BD where it
was meant to be 150mg. Pharmacist mentioned that 105mg was
intended based on patient's age/weight (27kg = instructions given were
to crush one tablet in 10ml and give 7ml (105mg) BD). Tablets
dispensed as opposed to liquid because patient was on a ketogenic
diet. GP record was 150mg BD. Hospital pharmacist who checked the
discharge letter mentioned that 105mg was intended based on patient's
age/weight (27kg = instructions given were to crush one tablet in 10ml
and give 7ml (105mg) BD). Mum was giving 150mg tablet crushed in
10ml - Give 7ml BD (mum unaware this had meant she was giving
105mg only). She mentioned that the GP told mum they could only give
150mg tablets (and did not realise that mum was only giving a
proportion of the crushed tablet dissolved in water).

Patient L142 continued.....
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Patient number and discrepancy description

Root Causes

Patient L248

At discharge the following was written on the discharge letter: -
Colecalciferol 3000 units in 1ml liquid was prescribed, dose given was 3000
units via NG OD (colecalciferol 1000 unit dispersible tablets -
VIGANOLETTEN). 14 days and continue with GP.

Post discharge follow up (8 weeks later) the following was supplied by
the community pharmacist: - colecalciferol (for the 60 dispersible tablets
dispensed on 11/10/2012). Unknown brand for the 40 dispensed tablets as
this was dispensed in a amber bottle. Tablets were brown in colour and did
not disperse in water. (15/10/2012). Father will be taking this up with the
community pharmacist.

Contact the community pharmacist. Contacted 13:00 via telephone
12/2/2013. Community pharmacist mentioned that the colecalciferol would be
ordered as a specials and they would specify it as dispersible. As it was a
while back, what might have happened is that there might have been an
omission of the word dispersible from the specification that was sent to the
specials provider. Community pharmacist would have to look into it. The
community pharmacist would not order it from the German supplier as
specified by the hospital of discharge.

Possible causes:
Community pharmacy

Transcribing error when ordering the cholecalciferol (forgetting to specify
dispersible) on the subsequent second order and supply of what was owing.
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Patient number and discrepancy description

Root Causes

Patient T280

At discharge the following was prescribed on the discharge letter: -
Trimethoprim 50mg/5ml SF suspension, 30mg (3ml), PO ON 7 days and GP
continue.

Post discharge follow up 3 weeks later: - Mum called back at 11:56am on
1/11/2012. Patient has completed antibiotics, is well and won't be requiring
further supplies of trimethoprim antibiotics.

Possible causes: -

Hospital doctor wrote the prescription in anticipation of possible positive blood
result for infection, where the prophylactic trimethoprim dose should not have
been on the discharge letter for the GP to continue prior to blood results.
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4.4.3 Stage 3 A focus group of healthcare professionals’ perceptions
and experiences of post discharge discrepancies in children post
hospital discharge

Six participants who were invited to participate in the focus group all agreed
to take part. All participants except one community locum pharmacist had
taken part in the severity assessment of unintentional discrepancies
identified during the post hospital discharge follow-up. The focus group was
multidisciplinary made up of healthcare professionals that worked across the
interface of care between hospital and the GP practice and consisted of a
GP who worked in South London, consultant paediatrician, consultant
hospital pharmacist and research nurse who worked at the same hospital in
south London, and two community pharmacists one superintendent and one
newly qualified locum pharmacist who also worked for local independent

community pharmacies in the South London region.

The transcribed recording was classified into responses based on the
questions from the focus group moderator's guide which formed the
framework for the analysis. The themes drawn from the analysis were: 1)
the healthcare professionals experience of post discharge discrepancies or
problems; 2) their process of resolving the discrepancies; 3) Documentation
of post discharge problems and interventions by healthcare professionals, 4)
their thoughts on who were the best placed profession to continue the
patient’s medicines after hospital discharge and 5) Any suggestions made
about how to reduce problems occurring post hospital discharge. In addition

to the themes based on the questions from the moderators guide, the focus
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group participants were asked to discuss an example of a potentially
moderate severity discrepancy (patient L135), and the details of the

discussion and potential solutions

The next section reports on the key points that were raised during the focus
group for each theme and also details regarding the discussion around the
potentially moderately severe discrepancy example.

1) The healthcare professionals experience of post discharge
discrepancies or problems

Each health care profession provided examples of their experience of post
discharge discrepancies, and the similarities found were that these
experiences discussed by each profession were all initiated at the point
where a parent of a paediatric patient had a problem and would consult a

healthcare professional for the solution.

The GP experienced a problem in practice where an older sibling of a
paediatric patient who was also a child, rang the surgery to explain that the
patient’'s medication had ran out. The older sibling made the phone call as
the parents could not speak English. The time was six O’Clock in the
evening when the call was received. The GP asked the older sibling to read
out the names of the medications and the two medicines were not the routine
medications that the GP was familiar with and the GP had no information
from previous correspondence. Eventually, after asking the patient’s sibling
to bring the medications along to the surgery and referring to the paediatric

compendium.
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“GP: - We had no discharge summary, the child was able to read the
names from the bottles of what they had, but of course | have no idea
of dosages..... two, although | had the names | had no idea of
dosages and | think one of them was medication | wasn’t especially

familiar with...”

The community pharmacist also experience a problem where the patient had
ran out of medication and went to the community pharmacy to request for
more. When the records were checked and it appeared that the patient was
not expected to have run out this early on and may have been a result of the
patient tapering a dose based on consultation with a clinician orally and the

changes not communicated to the GP.

“CP: - ... the parent might come to me and say, “I run out of”, but why?
You are only meant to be on so many, and then we have a
conversation with the GP, I've got nothing on my system, the letter |
got says this, and that actually does cause problems where it's a

verbal instruction”

The hospital nurses’ involvement with post discharge problems was when
the patients had queries and would call the nurses via telephone who would
then consult the consultant and registrar at the hospital who would advise the
parents to change their medication dose. These consultations were not
always fed back to the other healthcare professionals who cared for the

patients e.g. the GP and the community pharmacy.
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“‘RN: - ... many parents will call you if there’s a problem and the many
times the medication are changed by the nurses, well, after
consultation with the consultant or registrar and you should change

them over the phone.”

The hospital pharmacists were approached by parents who had problems
normally when the parents were at the hospital outpatients and would
present the pharmacist with a problem at the counter. The problems that
were reported by the parent at the counter were issues in relation to the
formulations of the medication that the patients would normally get if it
differed from what had been written up by the hospital doctor on the
handwritten outpatient prescriptions and the hospital pharmacist would

amend the prescription and dispense the appropriate formulation.

“HP: Because we know, we’ll chat to people at the hatch, and if tablets
have been written and they actually want a liquid and in fact the brand

was different, for whatever reason, we just change it....”

Another problem that was raised by the hospital pharmacist which was
indirectly related to post hospital discharge problems was the challenge of
obtaining accurate medication histories for patients at hospital admission.
When a medication history was taken at admission, pharmacists were
struggling to get records of certain medications that were reported by the

parent but were not on the GP’s record.
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‘HP: ... some of the drugs we were struggling to get records of, it’s
interesting to know where these are in the record, are the regular one
offs in some way, something like buccal midazolam, something that’s

you know these things, irregular, regular meds, where are they....?”

The hospital consultant identified problems that occurred post hospital
discharge normally when the patients went to the consultant for a hospital
outpatient appointment. Issues that occurred were that the parents hadn’t
continued on the plan indicated by the consultant, or the patient was taking a

different type of medication that they were meant to be on.

‘HD: -for example, you know, you’ll see a child in the hospital that’s
presented with epilepsy first time, and you start them on some sodium
valproate and usually we would given them a sort of erm, two weeks
of a low dose and double it up and off you go and get your repeat
prescriptions from the GP. And then you might not see them for
maybe another two months or something when they come back to
their follow up and say, you know “how much sodium valproate are
you taking?” and er not infrequently it’s not the amount you expect it to
be and it’s either that they haven’t doubled up or that they've got a
completely different formulation or that their GPs decided to put them
on tablets rather than liquid or all sorts of things that have, that take
you completely by surprise and it’s not, it’'s not what you expect when
they, when they come back through the door. | don’t know where the

changes occur and indeed whether they matter that much certainly in
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terms of formulation, got a debate about that in terms of epilepsy, but
erm certainly in terms of dose, sometimes they are on half the amount
you would expect them to be on because what you had sort of
indicated or hopefully indicated in your letter, hasn’t happened, why

that would be, we often don’t know.”

The example highlighted that there were problems in relation to continuing
with the same medication when a patient changed care settings. Possible
reasons provided by the GP at the focus group was to do with cost in terms
of medicines that were not routinely prescribed, the GPs would have to go

through the PCT for approval.

“‘GP: - We also have the medicines management committee with the
PCT that we also have to liaise with if drugs are not something we

would routinely prescribe then it’s got to have huge cost implications..”

“HP: Ok, it doesn’t matter how much information we put on there
almost about where our formulation comes from or anything, you,
you’d almost be forced by a PCT (GP: PCT initiative effectively yeah)
to make a change to it? GP:Yeah.”
The cause of these problems might not have solely been as a result of the
patient’'s medications being changed by the GP; another possible reason for
this would also depend on whether the patient had been admitted to a
hospital where another brand of product was used depending on the hospital

contracts.
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“‘HP:.... so it makes no difference, what they come in on, they will get
the brand we got. The brand will change with the contracts.”

2) The focus group healthcare professionals process of resolving the
post hospital discharge discrepancies

The healthcare professionals in the focus group also discussed their process
of resolving post hospital discharge discrepancies and problems.

The GP would normally consult the parent and make a judgement upon
whether to prescribe or to query further depending on if the GP was familiar
with the medication and if it was standard routine medication or something
that they were not familiar with. If the GP was not familiar with the
medication requested, the GP would make an enquiry. The GP felt that
there were some drugs where they were not comfortable with prescribing,
either because of lack of information or expertise.

..... if | was unhappy, if it was a standard dose of something that
appeared to have been changed to a dose that | considered to be a
standard dose, | would be happy to probably take verbal confirmation
from a parent in a child’s case....”

“...It depends, | would have to say it depends on the drug that has
been requested and the dose and how uncomfortable | felt with that,
what actions | took, and if | was unhappy | would probably try and get
hold of the relevant specialty.....”

In the scenarios where the GP finds that there is insufficient information, they

would try to consult the community pharmacist to see if they could provide
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them with further information that may help them. For example the patient
may have given the community pharmacist a letter.
“um, if it was a non standard dose of something or it was a drug |
wasn'’t familiar with, | would probably go further to clarify it, whether
that was the local pharmacist because he knew the family well they do
then to know these chronic families well and he might have a magic
piece of paper that | haven't yet seen, or going back to the hospital

depends on the patient and the setting I think.”

The community pharmacists’ role and contributions to solving the problem
with the parents involved asking the parent if they had a copy of the
discharge letter to see if there was any information the parent had that they
and the GP did not have access to. They would ask for documentation if the
parent’s request for the patient differed to what they had on their systems.
The community pharmacist’s role was limited by the amount of information
and access to clinical information of which the hospital staff and GP may
have access to.
“I've been training the parents and depending on the age of the child,
also presumably you know conversations you have as well, and erm,
in terms of this medicine does this in very simplistic terms and it’s very
important that you know you have it regularly. And at our end we try
to train our patients to you know, give it a week, bring the paperwork

to us, you know, tell us what’s happening, keep us appraised of what
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the treatment plan is, erm and if it doesn’t look like what it says on
there to have a conversation...”
In hospital pharmacy, when a hospital outpatient prescription was received in
the pharmacy outpatients and some information regarding the formulation
was missing, for example modified release, the hospital pharmacist would
endorse the changes by writing. The pharmacist in hospital did not obtain a
replacement prescription, however the community pharmacist stated that in
primary care, they would request the doctor wrote a new prescription.
“HP: - Our policy is first line circadin for kids, now that's an MR
product. | know half the prescriptions that we get is say melatonin 4
milligrams. Now, we hadn’t re-endorsed MR, we knew it had to be
MR, it's what they had before, so the prescription just says melatonin
4mg, we dispensed the circadin, which is the MR product, ... But the
person who dispensed it hadn’t changed the prescription to the MR
product”
“GP....And I'd have to send another prescription.... .HP: And you
would have to write another prescription, actually formulising what it
actually was? | mean the formulation bits, | think we often change at
the hatch, i.e. if it's non-specified....”
“HD: So we might not know, I might be sitting in my room thinking, I've
dispensed ..... as far as | know, and they are actually going home with
something different, and I'll write to the GP, with what | think”
From the discussion regarding hospital pharmacy outpatient interventions

made on hospital outpatient prescriptions, the community pharmacist
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informed the focus group participants that in community pharmacy, the

community pharmacist were only able to intervene by adding directions to a

label using their own judgment, however they would require a new

prescription if the patient required a different formulation of the medication.
“CP: Yes. The only leeway we have now is in directions, where if the
directions aren’t quite clear enough, we can add our own, whereas
previously, if it said as directed we would have to put as directed, but
we can use our judgement in those cases but the product has to be as
it is written, we can’t suddenly, we can’t do generic substitution, we
can’t do other things that... (51:33)”

3) Documentation of post discharge problems and interventions by the
focus group healthcare professionals

The systems that each healthcare professional used to document the post
discharge problems and any interventions they made varied depending on
their setting and the key issue was that their systems differed, did not assist
with aiding communication across the interfaces of care and were not
interconnected.

The GP system was described in terms of how acute medication and
repeat medications were recorded. One key point from the discussion
regarding the GP system was that the medications appearing on the repeat
list were the ones that were prescribed and required on a regular basis.
Acute medications would not show up on the system and would appear on
the child’s back-record. At times, when the GP was unsure about whether it

was for repeat prescribing or if they felt that they did not have sufficient
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information about the medication they would put the medication onto the
acute system which meant that if a hospital pharmacist was taking a drug
history, the medication under question would not appear on repeat.
“GP: That will be in the past drugs, if it’s not prescribed on a regular
basis that would be in the past drugs, not the current drugs, because
what you don’t want is to have anything in the system that might be
prescribed inadvertently by somebody, | mean | work in a big teaching
practice now but it’s not just that it is a safety device | think, the only
things that are considered to be regular prescriptions are immediately
obvious.”
“GP: - There’s all sorts of reasons why it might be in the acute system
but it won’t be put into the repeat system formally until those issues
have been resolved.”
The community pharmacist expressed that their systems were not
adequately built for the purpose of recording interventions and changes and
the systems were primarily a dispensing recording with options of viewing a
patients previously prescribed medication. The system did have an
intervention screen; however it was not easy to retrieve the records.
“CP: - From a community pharmacy point of view our systems are
woefully inadequate at allowing us to document and make clinical
notes. We need a clinical system that allows us to dispense to
actually work much more effectively so we tend to have work-arounds,

SO we can make notes in the patient’s system,
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“CP: - but it’s not under, it’s not re-coded its nothing like that, it will be
a note, so we can document and make notes, there are interventions
screens as well, so for pharmacy interventions that you know, | spoke
to so and so for 10 minutes and there was a problem with the dose
and in that respect we can document certain things but in a way

where we can then refer back to it, it’'s not easy to retrieve,....”

Many interventions that were made by hospital healthcare professionals via
oral consultations with patients may not have been recorded electronically, or
documented. The hospital consultant however, revealed a system had been
put in place recently where any consultations with parents and patients were
recorded on their electronic prescribing system (EPR).
“HD: - So if | get called by one of my epilepsy patients, I've got quite a
lot of epilepsy patients, and | decide to change the drugs over the
phone, | will always do a letter back to the GP, and it goes on the
EPR system, but I'm not sure what happens across the board for
everything that happens.”
4) The focus group healthcare professional’s thoughts on who were the

best placed profession to continue the patient’s medicines after
hospital discharge

When the focus group participants were asked to discuss their thoughts on
who were the best placed profession to continue the patient’s medication
after hospital discharge, two suggestions were made. The first suggestion
was that the GP was thought to be the best place professional to be the

gatekeeper of medicines and the second suggestion was that the prescribing
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and supply of all unlicensed medicines were to be supplied by the hospital
outpatient.

“GP: - In theory the GP should be the gatekeeper of all drugs”

‘HP: - Well | mean, | have to admit, there’s a thing here which is

suggesting that all specials come back here into the hospital”

Towards the end of the focus group, the participants felt that the GP was
more suited to being the gatekeeper and the best placed profession to
continue the patient’s medicines after hospital discharge. The reason for the
decision may be due to the fact that, although GPs may not have the high
level of expertise as the hospital consultants with regards to the specialist
medication, however they were clinicians who would be able to make clinical
decisions and that the GP surgery would normally be the common recipient
of all information for patients who were complex and being seen by several

GP specialities.

“HD: Back to your original question, who is the person? The more we
discuss it clearly, it’s got to be the GP. The issue is how does the GP
get the information and how is the communication between the

various parties correct? (1:38:43)”

“CP: Particularly with the complex patient who may be going to see

several specialties within several different hospitals.”
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“HD: Yeah, and indeed several different hospitals, you are right. Itis
certainly for paediatrics, some of our special complex patients may

need to be seen at another hospital (1:38:58).”

“GP: There is nobody else really who can have that gate keeping role
in medicine as it stands at the moment in this country, | think, that
would be my view, not because I'm a GP but it’s because logistically, |
mean if we could have sort of you know pharmacists attached to
practices, you could give the responsibility then, and | would gladly do

it (1:39:17).”

“CP: Points | made about, there are two separate jobs there, one is
the reconciliation and the other is prescribing decision. There in an
ideal world perhaps. But certainly, as a common recipient of
information about patients, there is only one place. (1:39:37).”
The participants decided through discussion that it seemed like the GP was
the most suited profession to continue the patient’s medication. There was
still another question of how the information should be communicated to
them. The community pharmacist also found that there were actually two
roles within the continuing of a patient’s medication, the prescribing clinical
decision and the medication reconciliation process.

5) Any suggestions made by the focus group participants on how to
reduce problems occurring post hospital discharge

The final question (prior to discussing the example discrepancy) posed to the

focus group participants were any suggestions on how to reduce the
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problems occurring post hospital discharge and there were several

suggestions made throughout the focus group based on the problems

discussed.

The GP suggested that when the hospital professionals were questioning

patients to establish a medication history to ask for their repeat prescription

slips.

“GP: But even the vision repeats, you know if it’'s on their standard
repeat prescribing list whether they are a child or an adult, the right
hand sheet will have their repeat prescriptions, as the practice
understands them on that sheet. So it’s another source of information
for you and if we could all try and train the patients to use this, um |
mean my first question in A&E with a complicated patient is have you
got your repeat slip, as I'm a GP and | know it exists in your bag and
often they will get their wallet out and take it out and give it to me.
Which means that at least | got some idea where I'm coming from
(40:38).”

“GP: Certainly if need brand name prescribes, you need to do to
explain why, if you've got any hope of actually getting it the other end

after your first description. (1:31:52)”

Suggestions for reducing discrepancies and problems in relation to

community pharmacy were that it would be advisable for complex patients to

stay with one community pharmacist for continuity and consistency.

“GP: | do encourage my complex patients who haven’t got...., “do you

have a regular pharmacist?” very often, particularly picking up their
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own prescriptions and say why don’t you talk to x if they say “Yes |
have” because they would be happy to sort this out for you. (1:39:50)”
“CP: Same pharmacy that you are comfortable with, because quite
often we’re shooting blind. We don’t have the clinical records and in a
court of law, you’d be judged against your peers who are working in a
similar environment. So | wouldn’t be judged against a hospital
pharmacist. I'd be judged against my other peers in the community
and so that phrase of “if in doubt check it out” is always the best mode
of memoranda, but having that complete management plan in terms

of, these are all the medicines that we, that they should be on....”

Suggestions of how to improve the information provided by the discharge
letter was also made by the GP in terms of what information should be on it
and suggestions on details: -
“GP: Perhaps the highlighting of, particularly if you've got a complex
prescription, highlighting of either key drugs or just drugs that have
actually changed their doses, would mean that people’s eyes would
be and maybe some IT way of incorporating that (28:30).
Community pharmacist have also expressed that having the discharge letters
sent to them would help with reducing problems as often they had to
dispense prescriptions with little information. In current practice they would
ask to see the patient’s discharge letter if they were querying hospital dose
changes.
“That process we found, seems to work, because erm now the

patient’s know or the parent’s know that you know I'm going to be
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asking for a copy if it doesn’t match what is on my computer because |
know that if it doesn’t match the GPs computer, its going to delay
everything, so it’'s a key message, it has to happen every time that you
know the pharmacist is there as well because they are going to be
giving out the drugs, erm and in our case, we are also requesting it as
well, erm because that allows us the opportunity to have the
conversation. (25:08)"

Focus group participant discussion of the possible causes and
solutions to an example of a moderately severe discrepancy

The focus group were given the following example of a moderately severe
discrepancy and were asked to comment and discuss the possible root

causes and potential solution.
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Example post discharge discrepancy

Patient L135
Male Neurology patient aged 5
At discharge the following was written on the discharge letter: -
3. Omeprazole 10mg/5ml liquid. 40mg PEG OM, Continue with GP.
4. Trihexylphenidyl 5mg/5ml liquid. 6mg PO TDS 8am, 2pm, 8pm.
PODI/TTA.
Post discharge follow up 3 weeks later: -
3. GP record Omeprazole 20mg PEG OM .
4. GP record Trihexylphenidyl 3mg PO TDS
Dad stated that he was aware that the GP was not up to date and would just

follow the hospital recommended dose.

The focus group participants discussed and suggested the following possible
causes of the discrepancy: -
The GP felt that the dose for the patient’'s omeprazole was very high for the
patient and that this was high dose even for adults. In practice, without some
information regarding the background and rationale behind prescribing the
GP would not be happy to prescribe. The GP also suspected that the
surgery may not have received the discharge letter.
“GP: Well the causes is going to be that the doctor hasn’t got a copy
of the up to date medication, | suspect, and 40mg of omeprazole even

in an adult is a big dose.
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HD: it’s an unusually high dose”

........ GP: | think if I thought the reason was good enough. So that
would depend on the text and the letter that came with that request, |
might take responsibility for prescribing 40mg of omeprazole in a
small child. I’'m not saying, | would always do so. (1:07:36).”

From the community pharmacist's perspective, an example that the

pharmacist had experienced personally was that there were times where a

patients dose had changed in hospital as the one in the example and that

they would present the document to back the change in community

pharmacy.
“CP: - The other side to that, actually is the experience that | had
where erm a child was on errrr omeprazole 10mg for a while, er, and
we had the letter saying its gone up to 20, but it had been put as
repeat at 10 and so when the requests goes in, although, | mean we
tend to erm make a copy and submit that with the request, er so that
they, you know the letter is there in case you know for whatever
reason it’s not available erm you know it’s quicker and so our main
practice, the receptionist would say, “yes the doctor would need to see
this”

The participants discussed that there were multiple possible reasons for the

discrepancy such as, the GP not comfortable with the prescribing or not

receiving the paperwork. The possible causes discussed by the participants

differed from the Root Cause Analysis investigation that was carried out for
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the patient which found that the parent was the cause, as the parent did not
consult the GP for review and went to the GP to request further supplies of
medication. However this discussion adds to the possible healthcare
professional reasoning on not changing the dose according to the hospital

discharge letter dose.

4.5 Discussion

The results suggest that discrepancies and problems occur between the
interfaces of care when a child is discharged from hospital back to their GP.
The incidence of the patients who had at least one discrepancy of any type
was 36.8% (95% Confidence Interval 29.8% - 43.8%), and the incidence of
potentially moderately severe unintentional discrepancies of patients was
calculated to be 7.6% (95% Confidence interval 1.1% - 16.0%). These values
however take into account only the parents and patients who were
approached by the research team, gave written consent, and were not lost to
follow up. There were no published studies reporting an incidence of
discrepancies in medicines after a paediatric patient was discharge, the
proportion of discrepancies in this study is similar to the proportion of
medication discrepancies that occur in paediatric patients at admission. A
similar post discharge follow up study of older adults aged 65 years and
conducted 24-72 hours post discharge reported a lower discrepancy rate of

14.1% (Coleman et al 2005).

The qualitative analysis of the follow up comments made by parents and

patients revealed that patients experienced problems relating to the hospital,
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GP, community or the parent, but also comments on interventions that were
made to address these problems were also provided by the hospital, GP and
parent. However from the follow-up, parents only reported services that
community pharmacists provided such as the prescription collection service

or home delivery.

The root cause analysis undertaken by the research pharmacist
independently revealed that all the moderate discrepancies in doses were
caused by a breakdown or delay in communication between care providers.
One of the discrepancies from the root cause analysis was discussed by the
focus group as an example found that there might possibly be other reasons

and causes to discrepancies and provided another perspective.

The focus group of healthcare professionals who worked across the
interface of care between hospital and community pharmacy also highlighted
that there were issues with communication and this issues were discussed
and explored in further depth. The multidisciplinary composure of the focus
group helped with revealing the communication problems for example the
community pharmacy found that patients were running out of medications a
bit earlier than usual and the research nurse picking up that it may be a
result of the nurses and doctors in the hospitals asking the parents to taper

doses during telephone consultations.

In summary, the study shows that some paediatric patients in England who
are discharged and on long term medications currently experience post

hospital discharge discrepancies, a proportion which are moderately severe
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if not dealt with. Post discharge problems in addition to it also occur, however
from the follow up comments; these problems are resolved by the parent, GP

and hospital.

Further work and research is required in this patient group to establish an
intervention to prevent post discharge discrepancies from occurring. The
focus group findings have shown that the interventions that will help reduce
or prevent post hospital discharge medication discrepancies may need to
involve all healthcare professionals that the parents have contact with. The
intervention should facilitate the communication of sufficient information to
GPs of any changes, reviews, dose adjustments that occur at any point of a

patient’s care.

In addition to a post discharge intervention aimed at preventing post hospital
discharge issues, the study findings suggest that community pharmacies
may need to implement a service to review paediatric patients who have
recently been discharged from hospital as no parents commented or
disclosed any clinical interventions that community pharmacists made.
Nearly all of the follow ups were conducted by reviewing the patient by
talking with their parents who were managing their child’s medication, this
would mean that many children would not be able to use the Medicines Use
Review service in community pharmacy. The Medicines Use Review (MUR)
service has to be a service conducted on a patient and not via their carer,

hence future work is required to explore if a possible modified version of the
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MUR which will allow the review to be conducted on a patient via their

parents acting on their behalf is feasible.

Limitations

The post hospital follow up study only included parents and patients who
were able to speak English due to resource limitations, and the focus group
results highlighted that the parent had problems with children whose parents

could not speak English.

4.6 Conclusions

This first UK based follow up study of parents of paediatric patients post
hospital discharge revealed that this patient group are at risk of moderate
harm when discrepancies occur between hospital discharge medication lists
and GP further medication supplies. Problems that may not have manifested
itself as a discrepancy also occur across the interfaces of care with parents,
GPs and hospitals revealed as the people who intervene to address the
problem, without any consistency. Community pharmacy interventions were
not discussed or revealed by comments from parents other than the
prescription collection service. The focus group of healthcare professionals
suggests that the problem behind post hospital discharge discrepancies is
issues with communication of information between the interfaces of care and
the staff and any future intervention to reduce this will require a
multidisciplinary approach involving GPs, hospital healthcare professionals

and community pharmacists.
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In 2007, one of the World Health Organisation’s patient safety solutions was
to assure that patients’ medications were accurate at transitions in care
(WHO 2007). The report suggested that health-care organizations put in
place standardized systems to collect and document information about all
current medications for each patient and provide the resulting medication list
to the receiving caregiver(s) at each care transition point (WHO et al 2007).
In the UK, the National Patient Safety Agency and National Institute for
Health Care Excellence produced guidance on medicines reconciliation for
hospitalised patients at hospital admission; however children under the age
of 16 years of age were excluded from the guidance.

In the past, medication errors and the harm of patients had already
been a concern worldwide, since the US National Academy of Medicine “To
err is Human” report of 1999. As a response to the report, healthcare
organisations in the developed countries set up organisations to put reporting
systems in place to identify and learn from errors (Kohn et al 2000). Since
the report, another initiative by the US Institute of Healthcare Improvement
set up a 100,000 lives campaign in 2006 followed by its successor the 5
million lives campaign. The former campaign suggested medication
reconciliation as a strategy to reduce “preventable adverse events” (IHI
2008).

Since the report, there have been research studies of the incidence of
medication administration errors in hospitalised children (Wong et al 2004;
Ghaleb et al 2006) and also a studies which evaluated the impact of
electronic prescribing on hospitalised children in the UK (Jani et al
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2008;2010). As the NICE guidance on medication reconciliation did not
cover children, a neurosurgical ward in Birmingham children’s hospital
investigated the incidence of medication discrepancies that occurred and
found that half the discrepancies identified in children who had a history of
chronic medications prior to admission were at risk of a adverse clinical
outcome in the absence of medication reconciliation.

As there was a gap in the evidence of whether children were at risk of
medication discrepancies and required medication reconciliation at hospital
admission in England, a review of the literature funded by the UK Neonatal
Paediatric Pharmacist’s Group (Chapter 1.5 of this thesis), by Huynh et al
(2013a) was conducted to find relevant published studies. At the time of the
review, there were only ten studies, of which one study was UK based by
Terry et al (2010), which confirmed the need to establish the epidemiology of
medication discrepancies in children across the interfaces of care and if
medication reconciliation was required.

The aims of the studies were to identify the epidemiology, causes and
clinical significance of discrepancies that occurred in hospital admission
(building on the study by Terry et al (2010) in Birmingham), discharge and
post hospital discharge from hospital to their GP for children specifically.
Three studies were carried out, each of which adopted a mixed
methodological approach where qualitative and quantitative methods were

used to find specific answers as appropriate.
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The studies in this thesis made the following findings which made an original
contribution of knowledge into the epidemiology of medication discrepancies

and need for medication reconciliation: -

- Paediatric patients were at risk of harm during the transitions in care,

from hospital to home.

- The observational studies found that patients experienced
discrepancies at hospital admission, discharge and even post hospital

discharge.

- Potentially harmful discrepancies observed at admission and
discharge demonstrated the need for an intervention such as

medicines reconciliation.

- In paediatrics, when given the choice, GPs were only contacted to
confirm the patient’'s medication history. In practice, pharmacists
need to consult more than two sources of information to establish the

patient’s medication history and reconcile the medications

- The findings from the post hospital discharge follow up study revealed
that discrepancies and problems occurred between hospital discharge
and GP possibly due to problems with communicating the information
regarding changes to a patients medication made by one of a team of

healthcare professionals who have an input into the patients care.
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- Medication reconciliation in children involves many healthcare
professionals and a team approach may be required to reduce

discrepancies that occur along the interface of care.

At hospital admissions, children admitted to hospitals across four
geographically different areas in England all experienced unintended
medication discrepancies. The incidence for children on chronic medications
who had at least one unintended discrepancy was 45% of which 32% had
the potential to cause a moderate or severe clinical outcome across England.
This incidence was higher when compared with the incidence of patients with
at least one unintended medication discrepancy at one hospital site in
Canada being 22% (Coffey et al 2009). The study had reported that a
medication reconciliation intervention was being implemented, which may
have had an effect on observing the actual incidence of discrepancies. An
adult study that observed unintended medication discrepancies by Cornish et
al (2005), reported an incidence of 53.6% based on the data of a Canadian
teaching hospital which was higher than what was observed in the multisite

admission study in England.

The admission study (Chapter 2), indicated that not one source of
information provided a complete medication history list for a paediatric
patient when the pharmacists used the West Midlands Medication
Reconciliation form (Appendix B). The parent/carer interview was the most
complete source of information but not one hundred percent complete in
comparison to the pharmacist’'s recommended therapy, followed by the GP

and the least were the patient’s own drugs brought in. A Canadian study that
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measured the completeness of information source used to prepare a best
possible medication history for children also found that the parent/carer
interview was the most complete; however they found that community
pharmacists provided the second most complete source of information
(Dersch-Mills et al 2011. The Canadian study did not involve contacting the
family physician in primary care, however it utilised information from the
patient’s preceding six months of activity recorded in a provincial prescription
database (Dersch-Mills et al 2011). The Canadian study found that the
prescription database was the least complete source of information as it was
limited by system downtimes and pharmacies that do not upload all
prescription data and in addition to this, the source did not reflect dosage
adjustments discussed orally by the physician and patient (Dersch-Mills et al
2011). The admission study in the thesis, did not use GP summary care
records which were not available to hospital pharmacists across all four of
the study sites at the time. However, from the Canadian study, it has been
found that prescription databases may not be able to record or reflect the

patient’s current medication list.

The discharge study conducted as part of this thesis was the first known UK
study to assess the prescribing accuracy of hospital discharge letters which
found one in three discharge letters out of the 142 letters reviewed
prospectively had a discrepancy. The discharge study by Ling et al (2009),
found retrospectively that out of 28 discharges reviewed, 12 (43%) had a

discrepancy between the best possible medication discharge plan which was
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defined retrospectively, against the medication that the patient was

discharged on.

The post discharge follow up of children at the point of obtaining further
supplies of their medications revealed that approximately 1 in 5 had an
unintended discrepancy of which 1 in 13 had potential to cause moderate
harm. There were no discrepancies that were considered as severe harm.
The method used to observe post discharge discrepancy was different to that
of studies of adults aged 65 years or over which followed up patients 24 — 72
hours after hospital discharge (Coleman et al 2005). Problems that were
reported via the oral accounts by the parents via telephone or home visits
were recorded and later categorised. The data collection method for the
adult study utilised a pre-determined medication discrepancy tool, which
classified the post discharge discrepancies into types. The findings of the
post discharge follow up study in the thesis with regards to the problems
were qualitative and classified into themes, whereas the findings from the
adult study from Coleman et al (2005) were guantitative and determined as

50.8% patient related factors and 49.2% system associated.

The post discharge follow up of children identified problems that
occurred when information was transferred from the hospital discharge letter
to the GP practice. No other study known has explored the reasons behind
why discrepancies were occurring. The CQC reported in the survey that
GPs found that around half of discharge letters were received in time to be
useful and also found that the same proportion were not accurate (CQC

2009). The focus group of healthcare professionals from different
281



Chapter 5 Discussion

professions provided an opportunity for them to meet together and discuss
the specific issues behind post hospital discharge discrepancies. The focus
group revealed that GPs required not only the medication list from a
discharge letter, but also specific instructions and explanations of
circumstances where patients were to stay on a particular brand of product.
It was also observed that consultations between hospital healthcare
professionals and patients that did not involve the GP or community
pharmacists caused problems. This was the first known inter professional
focus group which brought together multiple healthcare professionals
together to discuss medication reconciliation in the context of post hospital

discharge in children.

5.1 Suggestions for improving and standards for medication
reconciliation upon hospital admission, and implementing
interventions for post discharge in children

Based on the findings from the studies, the following recommendations for
implementing medicines reconciliation interventions across the interface of

care in children are: -

- Paediatric patients who are on long term medications should receive
medication reconciliation when they transfer between care settings

e.g. from GP to hospital(s), hospital to hospital, hospital to GP

- Health care professionals involved with taking a medication history
from a child at admission should consult more than one source of

information and should start with their parents
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- Any interventions or changes made by any healthcare professional
need to be recorded and communicated to other healthcare
professionals responsible for the paediatric patient, the GP and

community pharmacist

This thesis supports the view that medication reconciliation is a requirement
to ensure that patients are not put at risk of potential clinical harm associated
with non-reconciliation at hospital admission and discharge. Hospital
pharmacists are considered the most appropriate profession to conduct
medication reconciliation (Reeder and Mutnick 2008; Strunk et al 2008), and
as the survey of paediatric pharmacists shows, medication reconciliation is
already taking place in paediatric hospital settings (Huynh et al 2013b). The
focus group of pharmacists, who took part in the admissions reconciliation
study, have expressed that junior pharmacy staff were unfamiliar with
medication reconciliation in children and may need further training. Nurses
have been described by studies as a professional group that have been and
can be involved in medication reconciliation, either in collaboration with a
pharmacist, taking control of the process of obtaining the medication history
but checking with the pharmacist if they were uncertain if the discrepancy
was intended or not intended. This has been studied in the US (Feldman et
al 2012). Nurse staffing levels in England may not be able to support
medication reconciliation since a study recently has reported that due to low
staffing levels, nurses have had to leave some care work undone (Balls et al
2013). Hence, to implement and assign the role of medication reconciliation
to nurses currently in hospital will is unlikely to be feasible. Pharmacy
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technicians, have also been considered as a profession to involve in
conducting medication reconciliation at hospital admission, with the view that
they can decrease medication discrepancies in the Netherlands where
pharmacist numbers nationally have been low, (van den Bernt 2009). The
study focus group participants in this thesis suggested that the technicians in
the England should only be involved in obtaining the medication history, with
the clinical aspect of resolving the discrepancies left to the pharmacist

(Chapter 2 section 2.4.4).

5.2 Strengths and limitations of the thesis

The thesis aimed to determine the epidemiology and quantifying the
incidence of medication discrepancies that occurred at the interfaces of care.
The designs of the studies conducted in this thesis relied on primary data
collection and included reviewing admission medication orders, discharge
medication orders and post discharge medication lists.
Pharmacoepidemiology studies of medication errors that involve primary
data collection have been considered very time consuming and labour
intensive (Strom ed. 2005). This thesis was designed, conducted and
managed by the PhD candidate with the support of academic and clinical
supervisors, and grants have been used to allocate resources. This has
taken three years. An alternative approach for studying medication
discrepancies in children upon hospital admission would have been to
conduct small scale medication reconciliation data collection across many

UK hospitals at hospital admission and discharge with standardised data
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collection forms, however, this would also require staff to oversee the
process and train the staff.

The thesis study designs used a mixed methodological approach of
quantitative and qualitative methods. Without the collection and
interpretation of the qualitative information from the studies in the thesis, for
example the descriptive accounts of problems encountered by parents post
hospital discharge, which would not be identified as a discrepancy, these
issues would remain unknown.

The study has the following limitations. The thesis consisted of an
observational study which aimed to establish the epidemiology of medication
discrepancies at the point of hospital admission, discharge and post
discharge in children. It was not designed to stratify and compare the
incidences of medication discrepancies per patient speciality or specific
medication class. As this study was not concentrated on observing a specific
specialty or medication class, this meant that it covered a majority of the
patients who were on long term medication.

The study designs in this thesis was observational and non-interventional,
hence the thesis was only able to establish the epidemiology of medication
discrepancies.

During the course of the data collection for the multisite admission study,
although the prescribing doctors were unaware of the study, the parents and
carers were aware that the study pharmacists were collecting data which

may have an effect on the outcome of the parent interview.
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The post discharge study required parental consent for follow up
purposes and both parents and the patients were given patient information
leaflets. Having to read through the information leaflets and obtain written
consent may have had an effect or barrier in recruitment, however the study
team did not have permission from the Research and Ethics committee to
record details of reasons for refusal to take part in the follow-up.

One final limitation is that the study was conducted in one country only
and not internationally. This approach was adopted as healthcare systems
vary from country to country. The principals and methodology of finding the
incidence of discrepancies at each interface of care, admission, discharge
and post discharge adopted by this thesis may be adapted to measure
similar outcomes in other countries to assess if medication reconciliation is

required in children.

5.3 Recommendations for clinical service development

This thesis has highlighted many issues and potential gaps in service
provisions which may need to be addressed to ensure that preventable harm
due to transitions in care is minimised and patient care is improved in
children.

From the admission study, it has been highlighted that GPs did not
have a full list of medications that a child was taking. There were two
possible reasons behind this, one being the supply of a medication not
available in the GP surgery system/formulary or the GP not being up to date
with changes made to the discharge letter. One recommendation to improve

this is to ensure that the GPs are informed of a patient’'s admission and
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discharge from the hospital and ensure that any changes are accounted for.
For hospitals that may not have a designated section in the drug chart to
record medication reconciliation, the evidence built from developing a pilot
intervention an pathway suggests that junior pharmacy staff in paediatrics
may benefit from being trained to use a pathway and the importance of
documenting the origins of the sources of information.

In order to improve medication reconciliation service provision for
children, it is recommended that the NICE guidance on medication
reconciliation at admission expands to include children. The approach of
how to conduct medication reconciliation in children differs to adults as to
date the GP’s record is not always reflective of the patient’s entire medication
record that is updated. The definition in the guidance may also need to be
expanded or an alternative definition required for paediatrics to include
“formulation”, expanding on the general term “full and current list of
medicines” cited from the National Prescribing Centre guidance on
medication reconciliation implementation (National Prescribing Centre 2013).

At discharge, although discharge letters are accurate in reflecting the
patient’'s medication at discharge, the information may not be clear to the GP
in terms of where in the process this has changed. GP surgeries who were
interview have also revealed variances in their review procedure with non-
clinical staff involved in some stages of the update of the patient’s records.

Community pharmacy has the potential to help reduce discrepancies
and may have experience in doing so for adults via the reformed Medicines

Use Review (MUR) which include recent hospital discharge patients as a
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target group. However, there is a problem with access to a MUR for children
due to the direction stating that a MUR must be conducted via consultation
with the patient. This means that the review is limited to a child who has the
capacity to consent and have a discussion about their medications with a
pharmacist (Pharmaceutical Services Negotiation Committee 2013). Hence,
children who do not have the capacity to consent, and some who may have
the capacity to consent may not be confident to “fully engage in discussion
with a pharmacist.” This thesis suggest that either further work into a
separate post discharge reconciliation review intervention should be
designed for community pharmacists or an alternate suggestion would be for
an exception to be made in the current regulatory framework to permit an
MUR to be conducted for a child by consulting the parent or carer.

Post hospital discharge follow up comments and the focus group of
healthcare professionals (in Chapter 4 of this thesis) highlighted that the
community pharmacist suggested that the patient should stay with the same
community pharmacy to ensure consistency in care. Findings from a recent
review of pharmaceutical services by Wilson and Barber (2013), also found
that patients in Scotland used the term “named pharmacist” to describe the
relationship between patient and the pharmacist. Patients who were involved
in the review also described that they want continuity and consistency of
professional input and care from an individual pharmacist. This review
involved patient groups but did not indicate if the views of parents of
paediatric patients were included in this consultation. (Wilson and Barber

2013).
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To address the issue of medication discrepancies and problems that
occur as a result of parent communication with hospital consultants and
other healthcare professionals (e.g. over the telephone), what may help is to
implement a patient held diary of medication related consultations. The
medication passport developed by County Durham and Darlington, and
Imperial College Healthcare NHS Trust principally with older patients in mind
may be a template that could be considered for adaptation for use in
paediatrics (Royal Pharmaceutical Society 2012). This suggestion of a
patient held diary may help with children who may be cared for by more than
one hospital and/or consultant who may not be aware of each other or be
able to communicate between hospitals. Situations where parents have
experienced conflicting information from two different doctors based at two
different hospital sites as described in chapter 4 of the thesis (page 220) may
be avoided if such a patient held diary is implemented. Before such a
service can be provided, it would be important to establish if a diary would be
feasible for all parents depending on their understanding of medication,
doses and dosage forms. It was highlighted from pharmacists and GPs from
the focus groups in chapter 2 and 4 of this thesis that there were patients
who only knew the mode of administration for the medications in millilitre
volume and also children who came from families where the parents/carers
could not speak English. The accessibility of any future service provision
that involves the parents will require assessment of suitability and

effectiveness.
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From the point of post discharge to GP surgery review, it has been
suggested from the post discharge focus group (chapter 4 of thesis) that it
would help if hospital discharge letters highlight any changes that occur at
hospital discharge. @ The Royal Pharmaceutical Society guidance in
transitions in care (2012) highlighted that the details of medication changes
and medication recommendations for example brand names were included in
the recommended core content of discharge letters (Royal Pharmaceutical
Society 2012). Further research into GP review and interpretation of
discharge information may be required.

A final point and recommendation for clinical service development for
medication reconciliation is for GPs to be sent details of any consultation
between a patient and over the hospital doctor over the phone that results in
a change of direction. The studies in this thesis have examples of where a
patient’s medication directions had changed and not been updated on the
GP system. This information should be communicated based on the Royal
Pharmaceutical Society guidance of core content of discharge letters, with
adaptations to indicate the change in a setting outside an inpatient hospital
setting and outside primary care.

In summary of the recommendations for clinical service development
based on the thesis findings, the key issues were: -

- Ensuring paediatric patients admitted to hospital receive appropriate
medication reconciliation
- An intervention is required from community pharmacy to review

paediatric patients as they would in adults who receive medication
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reconciliation through the existing MUR which is not accessible to
children. For this to be effective, the MUR service may need to be
amended to permit pharmacists to conduct the review of a child via
the discussion with parent or carer, which is currently not permitted.

It is recommended and suggested the feasibility of parents carrying a
patient held record for their child similar to a medication passport
should be explored in the future.

A further study may be required to assess why GPs have continued to
have issues with interpreting the information on the discharge letters
in observing the GP review procedure.

It is suggested that any consultation that occurs with a hospital
consultant whether outpatient or telephone consultation which results
in a direction change should be communicated to the GP in a timely

fashion and within a suitable time frame.

5.4 Suggested future areas for further study

From the current thesis, it is now known that hospitalised children in England

are at risk of harm in the absence of reconciling medications across the

interface of care. Further research is required in this field to address the

following unanswered questions that arise from the results: -

Research into how an initial drug chart is written up by the hospital

doctor and reasons behind their decision

Observations in out of hours admission and discharge procedures
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- Research into designing a form which can be used to record
consultations which lead to a change in the medication a patient is
taking with adequate but not excessive information in discharge

letters.

- Exploring opportunities for community pharmacists to do medication
reviews of recently discharged paediatric patients which will involve
interviewing parents and carers for children who don’t have the

capacity to consent and manage their long term medications

5.5 Conclusion

The three studies have shown that children in England may be at risk from a
preventable adverse event as a result of medication discrepancies occurring
when a patient is admitted to hospital, at the point of discharge and after they
have been discharged. Healthcare professionals and parents all contribute
to help solve the discrepancies and problems that occur across the interface

of care; however communication problems are at the heart.

This thesis is a contribution to new knowledge and the following conclusions

summarise the key findings: -

e Children in England are at risk of harm caused by medication
discrepancies observed occurring at the following transition points:

hospital admission, discharge and post hospital discharge.
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e At each transition point, a clinical assessment has been used to find
the potential clinical consequences of these discrepancies.

Potentially harmful consequences have been estimated.

e Medication reconciliation is required at each of these transition points

for children

e Further work is proposed to design interventions to reduce this patient

safety risk

In conclusion, this thesis demonstrates that medicines reconciliation is
required in children as well as adults, as one of the interventions that may
contribute to reducing harm. This finding will not totally eradicate problems
affecting children’s health and outcomes or remove all patient safety issues,
however it may help reduce harm. Although this study focuses on
medication discrepancies and reconciliation it is an important contribution
towards the safety of patients for the future of healthcare in England. As the
most recent report “Improving the Safety of Patients in England” from
Professor Don Berwick suggests that “While “zero harm” is a bold and worthy
aspiration, the scientifically correct goal is “continued reduction” (Department

of Health 2013).
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Appendices

Appendix A — Pre-assessment study form used in admissions study
(Chapter 2)

CONFIDENTIAL - MEDICATION-RECONCILIATION MULTISITE STUDY

PATIENT'S STUDY ID

BCH / EVELINA / LEEDS / STAFFS

PRE-STUDY ASSESSMENT SHEET

DATE & START TIME

PATIENT'S FULL NAME

HOSPITAL NUMBER

WARD / UNIT

DATE OF ADMISSION

Predicted DISCHARGE
DATE

SPECIALTY

NPPG-MR STUDY INSTRUMENT #v2

DOB

WEIGHT (kg)

PRESENTING COMPLAINT,
CHRONIC ILLNESSES
SOURCE OF ADMISSION
(If not primary-care do
NOT complete MR)

Does patient have chronic YES / NO

condition usually requiring
LTMs?

Does caregiver confirm YES/ NO

taking LTMs?
For full MR YES / NO

COMPLETED BY?

TOTAL TIME TO COMPLETE
THIS PAGE (Mins)

COMMENTS

Source: - Form developed and adapted from Terry et al 2010.
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Appendix B - Data collection form used for Admissions study
(Chapter 2)

COMNFIDEMNTIAL - MEDICATION-RECOMCILIATION MULTISITE STUDY

STUDY ID

BCH ¢ EVELINA / LEEDS { STAFFS

PATIENT DETAILS

Attach PRE-STUDY ASSESSMEMNT SHEET HERE

NPPG-MR STUDY INSTRUMENT th2
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MEDICATIOMN-RECONCILIATION MULTISITE 5STUDY 1Dy

CAREGIVER INTERVIEW (Tech or Pharm)

DATE

DAY B START TIME

INTERVIEWEE

INTERVIEWER

NO. OF ATTEMPTS TO
CONDUCT INTERVIEW

DRUG ALLERGIES?

PODS? YES / NO

Identify what the patient is actually being given, Include OTC medicines

GP DETAILS
{INC. TELEPHOMNE)

CP DETAILS

TOTAL TIME TO COMPLETE
THIS PAGE [Mins)

IMFORM CAREGIVER WE Tick when done)
WILL CONTACT GP

DRUG DOSE, FORM ROUTE SOURCE

BNF CHAFTER

Caregiver

Caregiver

Caregiver

Caregiver

Caregiver

Caregiver

Comments
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MEDICATIOMN-RECONCILIATION MULTISITE 5STUDY 1Dy

PRE-ADMISSION (PRESCRIBED) MEDICATION (PAMSs) - cp onLy

DATE

DAY B START TIME

OBTAIMED BY

SOURCE (GP or Receptionist)

CONTACT TELEFHONE

NO. OF ATTEMPTS TO
CONTACT

Formal request required? YES ,"I MO

TOTAL TIME TO COMPLETE
THIS PAGE [Mins)

DRUG DOSE, FORM ROUTE S0URCE BNF CHAFTER

GP

GP

GFP

GF

GP

GP

GFP

GP

Comments
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MEDICATION-RECONCILIATION MULTISITE STUDY 1D

PRE-ADMISSION (PRESCRIBED) MEDICATION (PAMS) - &P onLy

DATE

DAY & START TIME

OBTAINED BY

SOURCE |GP or Receptionist)

CONTACT TELEPHOME

NO. OF ATTEMPTS TO
CONTACT

Formal request required? YES ,"I MO

TOTAL TIME TO COMPLETE
THIS PASE {Mins)

DRUG DO3E, FORM ROUTE S0OURCE BNF CHAPTER

GFP

GP

GF

GF

GP

GP

GF

GP

Comments
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MEDICATIOMN-RECONCILIATION MULTISITE STUDY

1D

ADMISSION MEDICATION ORDERS - DrRUG CHART [LTMs only)

DATE

DAY E START TIME

OBTAINED BY

SOURCE

Drug chart [/ eRxs / Medical notes

NO. OF ATTEMPTS TO
OBTAIN

REFER DNSPARITIES TO?

TOTAL TIME TO COMPLETE
THIS PAGE [Mins)

DRUG

DOSE, FORM ROUTE

If disparity is
change
intenticnal?

BNF CHAFTER

Yes f No

Yes f No

Yes fNo

Yes / No

Yes / Na

Yes f Na

Yes f No

Yes f No

Comments
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MEDICATION-RECONCILIATION MULTISITE STUDY 1D

PATIENT'S OWN DRUGS - PODs

DATE

DAY & START TIME

OBTAIMED BY

NO. OF ATTEMPTS TO
QBTAIN

TOTAL TIME TO COMPLETE
THI5 PAGE (Mins)

DRUG DO3E, FORM ROUTE S0OURCE BNF CHAPTER

POD

POD

POD

FOD

POD

POD

POD

POD

Comments
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MEDICATION-RECONCILIATION MULTISITE STUDY 1Dy

PHARMACIST RECOMMENDED THERAPY

DATE

DAY & START TIME

DETERMINED BY

TOTAL TIME TO COMPLETE
THIS PAGE {Mins)

DRUG DOSE, FORM ROUTE BMNF CHAPTER

INTERWENTIONS AND OUTCOMES
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Comments
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Instructions:

Assign the next unique number for each new patient

Complete details in all boxes.

Remember to record how long each page of information takes to complete.

Sensitivity and specificity details will be determined once the validated CPM is identified

The caregivers do not have to sign for consent — take verbal consent and record that you have
obtainad it.

Sensitivity = nT+ves [ (nT+ves + nF-ves)
Specificity = nT-ves / (nT-ves + nF+ves)

Disparity levels will be determined by an expert clinical panel at the end of data collection
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Appendix C — Pharmacist led medication reconciliation in children -
pathway intervention (Admission)

Last updated — Friday 10" February 2012

Choose appropriate graded pathway according to availability. The pharmacist
undertaking the medication 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 medication reconciliation depending upon
circumstances.

Medication 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 medication reconciliation pathway diagram (on next page)
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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, || Askif the patient has Ask if the patient’s
creams, emergency use, injections). any qllerglesto immunisations are up
Also if patient is taking purchased || medication or food to date

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

o * <

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.

l

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: -
1) 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.
2) GP letter
3) GP repeat prescription list
4) Recent discharge letter from other hospital
5) Hospital outpatient prescription copies

¥

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.

v

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

v

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: -

1) The GP surgery the patient is registered with

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

3) 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
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Always remember to check the patient’s ID — Name/DOB/NHS numbker on EVERY source
of information and to question if it matches the patient’s condition

Path B: - POD data collection start point

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

v

Go to patient notes, and find out if the patient has the following in the notes: -
7) GP letter

8) GP repeat prescription list

9) Recent discharge letter from other hospital

10) Hospital outpatient prescription copies

11) 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

v

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?

No Contact the following healthcare professionals/care providers as
Ees appropriate: -

4) The GP surgery the patient is registered with

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

6) Regular community pharmacist

v

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

L]
Once you meet the parent's during your next/subsequent visit._...._._.__ .. . ‘

v | v l

Askd_ 'rft_thef patiﬁntdis ttak@na |arw Confirm if the patient Ask if the
et from e docr (2T | | resamystersies | | patiencs
Also if patient is taking medicines Immunisations
purchased, and alternative are up to date
medicines).

Record the names, dose, route and

frequency if the parent/caregiver can

recall.

!

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

v

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

Path C: - Notes from previous care provider start point

v

Go to patient notes, and find out if the patient has the following in the notes: -
1) GP letter

2) GP repeat prescription list

3) Recent discharge letter from other hospital

4) Hospital outpatient prescription copies

5) 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

'Y

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: -
1. The GP surgery the patient is registered with
2. The hospital outpatient clinic/hospital outpatient pharmacy
Ees (depending on availability)
3. Regular community pharmacist (if available — e g. from the
GP
Y v

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

Once vou meet the parent's during vour next/subsequentwvisit. ... .. |

; — 1

Ask_ if _the patient is tak_ing any Confirm if the patient Confirm if the
medication from the doctor (inhalers, has any allergies to patient’s
creams, emergency use, injections). medication or food N o
Also if patient is taking medicines Immunisations
purchased, and alternative are up to date
medicines).

Record the names, dose, route and

frequency if the parent/caregiver can

recall.

¥

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

A 4
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.
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Appendix D — Pharmacist led medication reconciliation in children intervention — Data collection form

| Front of data collection sheet

| | Patient ID number:

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

Hospital Number -
Patient Surname -
Patient First name -
Date of Birth -
Gender (Male/Female): -

Ward & speciality : -

Allergy status (Do not leave blank): -

Consultant -

Vaccination status up to date (circle one)? Yes/No
State pending vaccines and date due: -

Weight (kg): Height (cm):

Body Surface Area (mz):

Date of admission: -

Admitted from: ... s

Pathway used Please circle : (A/B/C)

Date Medication History taken: -

Form ... [=]

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

A. Medication name B. Dose C. D. E. Sources used | F. Last taken by G. Pharmacist H. Notes (Please state in detail which
and dosage form Route | Frequency | and order patient (DD/MM/YY) | Recommend information was obtained from each
(Stop/Continue/ source)
Hold/changel/other)
Medication history taken by: - ..o (full name) | Verification and recommendation taken by: ..o (full name)
Signature Pharmacist/Pharmacy technician/Pre-reg| Signature Pharmacist
Contact/Bleep number. Contact/Bleep number
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Back of data collection sheet | | Patient ID number:

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.

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

Guidance on how to fill the boxes

A.

om

moo ®

Medication name and dosage form — Please state the generic and brand name of the medication and also the strength and formulation. For
Liguids please state the units per volume e.g. 100mg/5ml. For tablets please state the strength e.g. 500 units or 50mg etc.

. 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. S5ml

(20mg).

. Please state the Route: e.g. oral, buccal, im injection, via gastronomy tube PEG etc
. Please state the Frequency — e g once daily, once a week, PRN (in terms of inhaler please state how many puffs when PRN)

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.

State when the last dose was taken by the patient

. 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)

. 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.
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Appendix E - 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 medication 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

| 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, | would like to ask you all to discuss

1) What would you define as admission medication 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?
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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 medication
reconciliation intervention pathway and form that was piloted across the four

sites.

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

Now | 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
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Key Question 3 (15 minutes)

I would now like to discuss what are your views and opinion on having a

paediatric specific tool in medication 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 medication 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 1 would like to ask you to raise any other issues in general
regarding the paediatric medication reconciliation, which we may not have

discussed? We have 10 minutes left.

Once again | would like to thank you for attending the focus group. This has
been very helpful and | hope that each one of you have also learnt

something or will be able to take home.

10:30am — 1pm
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Appendix F — 14 day post hospital discharge interview of GP surgery
staff schedule: - Questions for GP Practice manager /administrator

“Good afternoon, I’'m calling from the Evelina Children’s hospital pharmacy,
at the moment we are carrying out a service evaluation on our discharge
process in terms of the communication of medication information on our

discharge letters.

1. We would like to ask if you have received ................... (patient

name)’s discharge summary, prescription record?

2. Was the date it was received recorded, what date was it recorded as?

When did you receive it?

3. What format did you receive it in? Email only; Paper Copy; email and

paper copy

4. What normally happens when you receive the letter? [Do you date

stamp or note it in the GP record?]

5. When does the GP normally see the letter?

6. Does the GP aim to review this letter within a certain timeframe of

receipt?
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7.

If you have seen that the medications have changed after
hospitalization, how will the GP find out about this? Is there a flag or

alert on the computer system to indicate this?

When the GP makes changes to the medicines based on the
discharge letter, do they update the computer system or does

somebody do it on their behalf?

If the discharge patient has new medications — who adds them onto
the computer system? And if the medications are to be discontinued,
who removes them? (We understand that it would be under the GP’s
directions in terms of initiating or discontinuing the medications but we
understand that the practice manager may deal with the administrative

side and this is why we are asking)

10. As some of the medications we discharge the patient on are

sometimes made as a special/unlicensed and may not be on your
computer system — how would you document this on your computer
system? Do you free type it or enter it on another part of the

computer system?

11. When there are a lot of changes in a patient’s therapy post hospital

discharge, would you do anything different?
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12.1f you had any queries with medicines on discharge letters, does the

surgery have a procedure with dealing with this?

13.Following from the previous question — would you/have you ever
needed to contact the patient/carer or hospital get contacted for

clarification?

14.0nce this issue is resolved, is this change fully documented in the

clinical notes for the patient?

15.1n terms of your process of reviewing changes in medication after
discharge — does the GP consider the review complete when they go
over the discharge letter from the hospital or would the GP only
consider that it is complete when they go over the discharge letter and

see the patient in an appointment post discharge?

16. Thank you for your time.
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Appendix G - Data capture form for GP surgery reception staff

interview
ID Number: -
Question | Question Response
1 TTA received Yes/No
2 Date recorded? State Date DD/MM/YYYY
3 Paper/Email? Paper [
Email [
4 Date stamp or note in record? Date Stamp [J
Note in Record [
5 Stage GP see’s letter Free text
6 Timeframe of addressing TTA? Free text
7 Medication changes and alert, flag Free text
system?
8 Updates entered on system by? (Name the staff e.g. GP,
Receptionist, Practice manager)
9 Adding and removing drugs — who Free text
does it on the computer?
10 How do they deal with unlicensed Free text
drugs?
11 Action taken to deal with major
change?
12 GP procedure for dealing with Free text
queries on TTAs?
13 Who is contacted (Following Patient/Parent [
guestion 10)?
Hospital []
Other [
14 Full documentation of change? Yes []
No [
15 Review procedure TTA review [

complete................

TTA and Patient review [
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Appendix H - Initial thematic framework for the telephone follow up and
interview of GP surgery staff 14 days post hospital discharge (non
exhaustive and based on initial familiarization with data)

Main code

Sub codes (or nVIVO nodes)

5 Stage of which the GP see’s
discharge letter

5.1 Straight away

5.2 Seen via email

5.3 When paper discharge letter is
scanned

6 Timeframe of addressing TTA?

6.1 Straight away
6.2 Within a week

7 Medication changes and alert, flag
system?

7.1 No system

8 Updates entered on system by?

8.1 GP directly
8.2 Practice manager
8.3 Administrator

9 Adding and removing drugs — who
does it on the computer?

9.1 GP
9.2. Practice manager

10 Surgery procedure - dealing with
unlicensed drugs

10.1 Handwritten prescription

10.2 Referral to medicines management
10.3 Surgery does not deal with
unlicensed

11 Action taken to deal with major
change

11.1 GP
11.2 Administrator under instruction of
GP

12 GP procedure for dealing with queries
on TTAs

12.1 Contacts parent
12.2 Contacts hospital

14 Documentation of changes to a
patient’s medication post discharge
(record)

15 Post discharge review procedure
complete

15.1 After review with patient in person
15.2 Atter discharge letter is reviewed
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Appendix | — Finalized thematic framework for the telephone follow up
and interview of GP surgery staff 14 days post hospital discharge (non
exhaustive and based on initial familiarization with data)

Main code Sub codes (or nVIVO nodes)
5 Stage at which the GP see’s 5.1 Seen by the GP first upon receipt
discharge letter 5.2 Seen via email from hospital

5.2b Received by email from hospital.
Printed out, scanned and passed onto
relevant GP

5.2¢ Received by email printed then
print out seen by GP

5.3 When paper discharge letter is
scanned

5.4 Same day of receipt

5.5 Unsure (practice manager or
administrator)

5.6 When the IT technician sends it to
the GP electronically

5.7 When it is put in the GPs in-tray

5.8 Varies — when the patient brings the
discharge summary in or when the letter
is received through the post

6 Timeframe of addressing TTA? 6.1 Day of receipt or same day

6.2 Within a week

6.3 Unknown

6.4 When it appears in GPs inbox

6.5 Prioritised depending on if there is a
change or no change

6.6 Within 48 hours of receipt

6.7 A few days

7 Medication changes and alert, flag 7.1 No system

system? 7.2 Unsure

7.3 Indication of change

7.4 Indication of no action required

7.5 Indication of no change

7.6 Added medication

7.7 GP flags changes. Reception to
amend on system

7.8 Number of medication added
recorded

7.9 Changes flagged by receptionist and
scanned

7.10 No action required or recorded
7.11 Basic changes for reception to add
after GP seen discharge letter

7.12 GP flags changes

7.13 Receptionist makes a note on the
patient’s record for the GP

7.14 Prescription co-ordinator flags up
changes
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Main code

Sub codes (or nVIVO nodes)

7.15 Duty doctor makes immediate or
urgent changes

7.16 GP flags for practice manager
7.17 Duty doctor flags major changes to
GP

8 Updates entered on system by?

8.1 GP directly

8.2 Practice manager

8.3 Administrator

8.4 Administrator and or GP

8.5 Receptionist

8.6 Clerks

8.7 Prescription clerk or GP

8.8 GP or prescription co-ordinator
8.9 Prescription clerk or duty doctor
8.10 GP or receptionist

8.11 Dispensers

8.12 Duty doctor

8.13 GP or duty doctor

9 Adding and removing drugs — who
does it on the computer?

9.1GP

9.2 Practice manager
9.3 Administrator or GP
9.4 GP presumed

9.5 Administrator

9.6 Reception staff

9.7 Prescription team
9.8 Clerk

9.9 GP or Clerk

9.10 Prescription co-ordinator — double
checked by GP

9.11 Clerk or duty doctor
9.12 Dispensers

9.13 Duty doctor

9.14 GP or duty doctor

10 Surgery procedure - dealing with
unlicensed drugs

10.1 Handwritten prescription

10.2 Surgery does not deal with
unlicensed

10.3 FP10 — would be on the system
10.4 Dealt with by GP surgery based
pharmacist

10.5 Dealt with by prescription team
10.6 GP adds to system

10.7 Contact PCT

10.8 Sends patient back to hospital for
further supply

10.9 Contact hospital

10.10 Respondent (manager or
receptionist) didn’t know

328




Main code

Sub codes (or nVIVO nodes)

11 Action taken to deal with major
change

11.1GP

11.2 Administrator under instruction of
GP

11.3 Handwritten

11.4 Patient referred to GP practice
based pharmacist

11.5 Dealt with by prescription team
11.6 Receptionist refers change to GP
11.7 Receptionist will be asked by GP to
contact parent

11.8 GP requests to see patient

11.9 GP contacts consultant

11.10 Dealt with upon request of
medication

11.11 Contact hospital

11.12 Reception or administrator
contacts patient then informs GP
11.13 Patients contacted

11.14 Receptionist asked by GP to
contact hospital

11.15 Consultant contacted

12 GP procedure for dealing with queries
on TTAs

12.1 Contacts parent

12.2 Contacts hospital

12.3 Varies

12.4 Refers to practice based
pharmacist

14 Documentation of changes to a
patient’s medication post discharge
(record)

14.1 Drugs added to repeat

14.2 Recorded on computer system
14.3 Patient’s notes

14.4 Patient notes and computer system

15 Post discharge review procedure
complete

15.1 After review with patient in person
15.2 After discharge letter is reviewed
15.3 Patient was not reviewed nor
contacted when TTA reviewed

15.4 Both TTA and patient used to
review

15.5 Not known
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Appendix J — Sample of Parent/Patient information leaflets

Information about the research — For parents/carer

Medicines Reconciliation Research in Young patients Post Discharge (MERRY-PD)

An invitation

We would like to invite you and your child to take part in our research study. Before you decide we would like you to understand why the research is
being done and what it would involve for you. One of our team will go through the information sheet with you and answer any guestions you have.

We'd suggest this should take about 5 minutes.

Talk to others about the study if you wish. Ask us if there is anything that is not clear.

Part 1 - this tells you the purpose of this study and what will
happen to you if you take part

What is the purpose of our study?

Medication related problems can occur when patients are admitted into
and discharged from hospital. There is no specific information or
studies on how this affects children. Our study aims to fill this
knowledge gap by conducting follow up interviews with the
parents/carers of children who are on long term medication, to find out
how they are getting on with the medicines. We want to identify the
causes of any problems related to medication that may occur when
children on long term medicines leave hospital back for home.

What does the term “medicines reconciliation” in the title mean?

Medicines reconciliation is “the process of creating the most accurate
list possible of all medications a patient is taking including drug name,
dosage, frequency, and route and comparing that list against the
doctors’” admission, transfer, and/or discharge medication orders, with
the goal of providing comrect medications to the patient at all transition
points "

Why have you and your child been invited?

Your child and you have been invited to participate in this research
project because vour child has been discharged on medicines which
will be continued by your GP_

Do you and your child have to take part?

It is up to you to decide if your child and you would like to be part of
this follow up study. We will describe the study and go through this
information sheet.  If you agree to take part, we will then ask you to
sign a consent form. We will also be seeking agreement (assent) from
your child. You are free to decide to withdraw from the study at any
time and we will not ask for a reason why. This would not affect the
standard of care you receive.

What will happen to me and my child if | take part?

If you decide to take part, we will arrange to visit you, or if you live
further than 1 hour from the hospital, telephone you, 3 weeks after your
child has gone home from hospital, to find out how you are getting on
with your child's medication.

We will ask you some questions about your child’s current long term
medication to find out:

- what the current list of your child’s long term medications is
- if your child’s current medication list differs from how it was
upon discharge.

We will also be contacting your child’'s GP and community pharmacist,
about your child’s medication.
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Information about the research — For parents/carer (Part 2)

How much time would this involve?

The whole process of discussing your child’'s medicines by telephone
or on a home visit would take approximately 20 minutes.

We would like the follow up visit or telephone call to be after you have
requested further supplies for your child’'s medication from your GP. If
you have not yet requested further supplies for your child’s medication
from your GP by the date arranged, we will re-arrange the follow up for
a time after you have visited your GP for further medication supplies.
This means that we may need to visit or telephone you on two
occasions during the study.

What will my child or | need to do?

You will need to spend some time talking about your child's medicines
to the research pharmacist either over the telephone or in person.
Your child will not need to do anything different.

The flow chart at the end of this information sheet provides a summary
of what taking part in the study will involve.

What are the risks and the possible benefits of taking part?

Taking part in the study will give you the opportunity to discuss your
child’s medicines with a qualified pharmacist.

The information that we get from the study will help improve our
understanding of any issues that may occur with obtaining further
medication supply following your child’s hospital discharge.

We also plan to use the results to help improve the transfer and
interpretation of medication related information between the hospital,
GP and community pharmacy.

What happens if there is a problem?

If there is a problem or if you have a complaint about the way you have
been dealt with during the study, this will be addressed - see part 2.

Will my participation in the study and my child’s involvement be
kept confidential?

Yes. We will follow ethical and legal practice and all information about
you will be handled in confidence. Please see part 2 for further details.

If the information in Part 1 has interested you and your child, and
both are considering participating in the study, please read the
additional information in Part 2 before making any decision

Part 2 — This part will provide more details about the
conduct of the study
What will happen if | don’t want to carry on with the study?

You can choose to withdraw at any point of the study. This will not
affect your child's current treatment.

What if there is a problem?

Should a problem arise, the research pharmacist will refer and
signpost to the most appropriate authority depending on the nature of
the problem.

Will our participation (parent/carer’s and child’s) in the study be
kept confidential?

Yes, your participation is kept confidential.

The research pharmacist has a contract with the hospital trust and will
follow and adhere to the confidentiality procedures of the hospital and
will have a duty of confidentiality to you as the research participant.
We will do our best to meet this duty.

Involvement of the General Practitioner/Family doctor

We will send the GP a letter of notification of the study. During the
follow up, If we find any differences between the list you provide in
comparison to the medicines prescribed after discharge, we will
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Information about the research — For parents/carer (Part 2)

contact the GP to discuss this further. Only information relating to your
child’s medication will be exchanged for this for clarification.

What will happen to the results of the research study?

Results of the research study will be written up as a report for the
funding body of the study. Please note that your child and you will not
be identified in any report or publication of results. If you are interested
and would like to see the results, a copy of the final report will be made
available on request.

Who is funding the research study?

The cost of running this study has been made possible from funding
provided by the Pharmacy Practice Research Trust an independent
research charity, with a broad objective to promote and develop the
field of pharmacy practice research. Registered Charity: 1076457

Who has reviewed the study?

All research in the NHS is looked at by an independent group of
people, called a Research Ethics Committee, to protect your child and
your interests. This study has been reviewed and given favourable
opinion by Riverside Research Ethics Committee.

If your child and you are happy to participate in the study we will
enclose the following: -

- Patient information sheets for parents — Part 1 and Part 2 (\Version
10.2 Last updated 26/11/2011)

- Patient information sheets for your child (this will be age
appropriate), if your child is under five, please read the leaflet and
explain this to your child

- Consent form for you to sign

- Assent form for your child to sign or for you to sign on their behalf

Complaints

Please contact the research team should you want to make a
complaint regarding the study.

Mr Stephen Tomlin, Chief investigator (Evelina Pharmacy)

Phone: -

Dr Yogini Jani, Principal investigator (UCLH Pharmacy)

Email:

Phone: -

Mr Chi Huynh, Research Pharmacist

Phone:

If you remain unhappy and wish to make a formal complaint, please

contact the Patient Advise and Liaison Service using the information
given below: -

Site: -

Email: -

Phone: -

For further information: - Please contact your ward pharmacist, or

Mr Chi Huynh, Research Pharmacist.
Telephone NN
Emeil
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Information about the research — For parents/carer (Part 2)

Flow chart of the study
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Information about the research — For young persons aged 16 — 18 years

Medicines Reconciliation Research in Young patients Post Discharge (MERRY-PD)

An invitation

We would like to invite you to take part in our research study. Before you decide we would like you to understand why the research is being done and
what it would involve for you. One of our team will go through the information sheet with you and answer any questions you have. We'd suggest this

should take about 5 minutes.

Talk to others about the study if you wish. Ask us if there is anything that is not clear.

Part 1 this tells you the purpose of this study and what will
happen to you if you take part.

What is the purpose of our study?

Medication related problems occur when patients are admitted into and
discharged from hospital. There is no specific information or studies on
how this affects children. Our study aims to fill this gap of knowledge
by conducting follow up interviews of the parents/carers of children who
are on long term medication, to find out how they are getting on with
the medicines. We want to identify the causes of problems related to
medication that may occur when children on long term medicines leave
hospital back for home.

What does the term “Medicines reconciliation” in the title mean?

Medicines reconciliation is “the process of creating the most accurate
list possible of all medications a patient is taking including drug name,
dosage, frequency, and route and comparing that list against the
doctors’ admission, transfer, and/or discharge medication orders, with
the goal of providing correct medications to the patient at all transition
points.”

Why have you been invited?

You have been invited to participate in this research project because
you have been discharged on medicines which will be continued by
your GP.

Do you have to take part?

It is up to you to decide if you would like to be part of this follow up
study. We will describe the study and go through this information
sheet. If you agree to take part, we will then ask you to sign a consent
form. You are free to decide to withdraw from the study at any time,
and we will not ask for a reason why. This would not affect the
standard of care you receive.

What will happen to me if | take part?
If you decide to take part, we will arrange to visit you, or if you live

further than 1 hour from the hospital, telephone you three weeks after
you leave hospital to find out how you are getting on with your
medication. We will ask you some questions about your current long
term medications to find out:

- Alist of your current long term medications
- If your current medication list differs from how it was upon
discharge.

We will also be contacting your GP and Community pharmacist, about
your medication.
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Information about the research — For young persons aged 16 — 18 years
How much time would this involve?

The whole process of discussing your medicines by telephone or on a
home visit would take approximately 20 minutes.

We would like the follow up visit or telephone call to be after you have
requested further supplies of your medication from your GP. If you
have not yet requested further supplies from your GP by the date
arranged, we will re-arrange the follow up for a time after you have
visited your GP for further medication supplies. This means that we
may need to visit or telephone you on two occasions during the study.

What will | need to do?

You will need to spend some time talking about your medicines to the
research pharmacist over the telephone or in person.

The flow chart at the end of this information sheet provides a summary
of what taking part in the study will involve.

What are the risks and the possible benefits of taking part?

Taking part in the study will give you the opportunity to discuss your
child’s medicines with a qualified pharmacist.

The information that we get from the study will help improve our
understanding of any issues that may occur with obtaining further
medication supply following your hospital discharge.

We also plan to use the results to help improve the transfer and
interpretation of medication related information between the hospital,
GP and community pharmacy.

What happens if there is a problem?

If there is a problem or if you have a complaint about the way you have
been dealt with during the study, this will be addressed — see part 2.

Will my participation and involvement in the study be kept
confidential?

Yes. We will follow ethical and legal practice and all information about
you will be handled in confidence. Please see part 2 for further details.

If the information in Part 1 has interested you and you are
considering participating in the study, please read the additional
information in Part 2 before making any decision.

Part 2 — This part will provide more details about the conduct of
the study
What will happen if | don’t want to carry on with the study?

You can choose to withdraw at any point of the study. This will not
affect your current treatment.

What if there is a problem?

Should a problem arise, the research team will refer and signpost to
the most appropriate authority depending on the nature of the problem.

Will my participation the study be kept confidential?
Yes, your participation is kept confidential.

The research pharmacist has a contract with the hospital trust and will
follow and adhere to the confidentiality procedures of the hospital and
will have a duty of confidentiality to you as the research participant.
We will do our best to meet this duty.

Involvement of the General Practitioner/Family doctor

We will be sending your GP a letter of notification. During the follow
up, if we find a difference between what the doctors have prescribed to
you in comparison to the medicines prescribed after discharge, we will
contact your GP to discuss this further. Only information relating to
your medication will be exchanged for this for clarification.
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Information about the research — For young persons aged 16 — 18 years

What will happen to the results of the research study?

Results of the research study will be written up as a report for the
funding body of the study. Please note that you will not be identified in
any report or publication of results. If you are interested and would like
to find out the results of the study, a copy of the final report will be
made available on request.

Who is funding the research study?

The cost of running this study has been made possible from funding
provided by the Pharmacy Practice Research Trust an independent
research charity, with a broad objective to promote and develop the
field of pharmacy practice research. Registered Charity: 1076457

Who has reviewed the study?

All research in the NHS is looked at by an independent group of
people, called a Research Ethics Committee, to protect your child and
your interests. This study has been reviewed and given favourable
opinion by Riverside Research Ethics Committee.

If you are happy to participate in the study we will enclose the
following: -

- Patient information sheets for young persons aged 16-18 years
— Part 1 and Part 2 (VVersion 10.2 Last updated 26/11/2011)

Consent form for you to sign

Version 10.4 Last updated 30/11/2011

Complaints

Please contact the research team should you want to make a
complaint regarding the study.

Chief investigator (Evelina Pharmacy): -
Mr Stephen Tomlin,

Email:

Phone:

Principal investigator (UCLH pharmacy): -
Dr Yogini Jani

EpElR 0 0 |
Phone: -

Research Pharmacist: -
Mr Chi Huynh,

Email:
Phone:
If you remain unhappy and wish to make a formal complaint, please

contact the Patient Advise and Liaison Service using the information
given below: -

PALS at
Site: -

Email: -
Phone: -

For further information: - Please contact Mr Chi Huynh, Research

Pharmacist. Telephone | Enai-
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Information about the research — For young persons aged 16 — 18 years

Flow chart of the study

- ______________________________________________________________]
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Information about the research — For young persons aged 11 — 15 years

Medicines Reconciliation Research in Young patients Post Discharge (MERRY-PD)

We would like to invite your parent and you to take part

We are looking to identify the causes of problems with medicines that happen when children and young people leave hospital and would like to invite
your parent/carer to take part in this study. As part of the study, we will be in contact with your parents three weeks after you leave hospital to follow

up and find out how you are getting on with your medicines.

Part 1 this tells you the purpose of this study and what will
happen to you if you take part.

Why are we doing this research?

When patients go from home to hospital and from hospital back home,
problems can occur with the transfer of information about a patient’s
medicines. In research, we already have information about how it
affects patients when they leave hospital in adults, but not in children.

Explanation — what is Medicines Reconciliation?

Medicines reconciliation is “the process of creating the most accurate
list possible of all medications a patient is taking including the name of
the medicine, the strength and instructions of how to take it and
comparing this against the doctors’ list when a patient changes care
settings — for example from hospital to home.”

Why have my parent/carer and | been invited?

You and your parent/carer have been invited to take part because you
have left hospital with medicines that will be continued by your family
doctor/GP. We will be asking your parent/carer if they would like to
take part in the study and will also need your agreement.

Do | have to take part?

It is up to you if you would like to agree to take part in this follow up
study. We will describe the study and go through this information
sheet. If you agree to take part, we will then ask you to sign an assent
(which is an agreement) form. You are free to stop taking part at any

Version 10.4 Last updated 30/11/2011

point of the study. If you decide to stop, this will not affect the care you
receive.

What will happen to me if | take part?

When you decide to take part, we will arrange to visit you, or if you live
further than 1 hour from the hospital, telephone you, 3weeks after you
leaving hospital, We will ask your parents some questions about your

medicines you take long term to find out: -

- Alist of your medicines you take long term
- If your current medication list differs from how it was when you
left hospital.

We will also be contacting your doctor and community pharmacist
about your medication.

Please see the flow chart at the end of this information sheet to see
what this involves.

How much time will this take?

The discussion with your parent’s about your medications would take
about 20 minutes.

We will be visiting you or phoning your parent once if you have asked
for more medicines from your doctor at home. If not we may visit you
again at a later time when you do. We will visit you or phone your
parent two times maximum.
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Information about the research — For young persons aged 11 — 15 years

What are the risks and the possible benefits of taking part?

We can't see any risks involve with taking part in the interview and
follow up.

We cannot promise the study will help you, but the information that we
get might help us find ways to preventing medicine type problems that
happen when children and young people leave hospital on medicines.

Thank you for reading so far — if you are still interested please
read part 2

Part 2 — This part of the information sheet will provide more
information you need to know if you want to take part
What will happen if | don’t want to carry on with the study?

You can choose to withdraw at any point of the study. This will not
affect your current treatment.

What if there is a problem?

Should a problem arise, the research pharmacist will refer and
signpost to the most appropriate authority depending on the nature of
the problem. Please talk to your parent/guardian about the problems.

Will my participation the study be kept confidential?
Yes, your participation is kept confidential.

The research pharmacist has a contract with the hospital trust and will
follow and adhere to the confidentiality procedures of the hospital and
will have a duty of confidentiality to you as the research participant.
We will do our best to meet this duty.

Involvement of the General Practitioner/Family doctor

We will be sending your GP a letter of notification of the study. During
the follow up, should we find a difference between what the doctors
have prescribed to you in comparison to the medicines prescribed after
discharge, we will contact your GP. Only information relating to your
medication will be exchanged for this for clarification.

What will happen to the results of the research study?
Results of the research study will be written up as a report for the

funding body of the study. Please note that you will not be identified in
any report or publication of results. If you are interested and would like
to find out the results of the study, a copy of the final report will be
made available on request.

Who is organising and funding the study
The Pharmacy Practice Research Trust, an independent research

charity, who supports pharmacy type research will be paying for this
study.

Who has reviewed the study?

Before any research goes ahead it has to be checked by a Research
Ethics Committee. They make sure that the research is fair. Your
project has been checked by the London Riverside Research Ethics
Committee.

Thank you for reading this leaflet. Please ask any guestions if you
need to.

For further information: -
Please contact Mr Chi Huynh, Research Pharmacist.

Telephone Email. I
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Information about the research — For young persons aged 11 — 15 years

Flow chart of the study
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Information about the research — For young persons aged 6 to 10 years

MERRY-PD study - Three week follow up phone call or home visit after you have left hospital

What is research? Why is this study being done?

Research is a way we try to find out the answers to questions.
We want to see if children experience problems with getting
medicines when they leave hospital for home. We know that
your parent/carer will be helping you get the medicines so we
would like to speak to them. We will ask for your parents’
permission and also ask you if you would agree to taking part.

Why have | been asked to take part?

Your parent/carer and you have been asked to take part as
you are going home with medicines that need a continued
supply from your home doctor.

Did anyone else check the study is OK to do?

Before any research is allowed to happen, it has to be
checked by a group of people called a Research Ethics
Committee. They make sure that the research is fair. Your
project has been checked by the London Riverside Research
Ethics Committee.

Version 10.4 Last updated 30/11/2011

Do | have to take part?

It is up to you. You can choose not to take part or change
your mind at any time; this will not affect the care you receive.

What will happen to me if | take part in the research?
Please see the flow chart below

Will joining the study in help me?

We can’t promise that the study will help you but the
information we get might help reduce problems with
medicines from happening when a child leaves hospital.

Will my medical details be kept private if | take part? Will
anyone else know I'm doing this?

Nobody will know that you are taking part in this study apart
from when it is needed.

What happens if something goes wrong?

The researcher will ensure that your parent and yourself are
guided to the right people who can help if possible.
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Information about the research — For young persons aged 6 to 10 years

Flow chart of the study

A

Version 10.4 Last updated 30/11/2011 Page 1

342




Information about the research — For young persons under 5 years

We would like to invite you to take part in the MERRY - PD study

If you would like to take part we will need your name, address and telephone number

We will not share this information to anyone except for your doctors, and the research

team

This leaflet is intended for the parent/carer to read to the child under 5 years of

age

Version 10.4 Last updated 30/11/2011 Page 2
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Appendix K — MCRN Young person’s advisory group feedback

MERRY Study Feedback

Under 7 year olds

Positive

Pictures are good

Contact details are clear - underlining and colour good for highlighting information
Colour is good

Information within boxes is easy to understand

Negative

Pictures are too detailed (e.g. the prescription pad)

Confusing title - consider placing the title in the footer in smaller font

Spelling mistake in first box (their instead of there)

The font should be made bigger

The last sentence needs clarification

The YP didn’t like sentences being broken up by pictures - they found it confusing

There were words they didn’'t understand (e.g. medicine, surgery, chemist, G.P.)

344



8-11 year olds

Positive
Itis in a good order from the start to finish
Itis bold and clear

The layout means that it is not confusing - it is good that there are no solid blocks of
text

They liked having lots of headings

They feel it is age appropriate

Itis easy to read

It is very informative

Negative

They would take out the first two lines as they feel it is repetitive

They also highlighted the fact that the title was confusing - perhaps place in the
footing in small print

There are words they don’t understand (e.g. reconciliation and discharge)

They didn’t like that the sentences were broken up as they found it too confusing -
perhaps have the pictures at the end.

Use pictures that are clear - they didn’t like the picture of the hospital as it seemed
‘scary’

They thought the font size should be larger
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12+ year olds

Positive

It is simple and easy to read

It is suitable for the age group

The subheadings persuade you to read the information sheet

They like the way it is presented

The contact details are clear - you would easily be able to identify who to contact
The illustrations will be helpful to those who can’t read well

Negative

The illustrations should be more detailed - perhaps use real photos, this would
make it more age appropriate

Some abbreviations are unclear - they don’t always know what things stand for (e.g.
G.P)

‘Appendix G Stage 1’ should be removed as it would only confuse the patient
A flow chart might make it easy to read

Re-written introduction: Our study involves a phone call or visit 3 weeks after you
have been discharged from hospital, to find out about any follow up medication you
are on and any problems you are having obtaining it.

The title has lots of ‘fancy words’ which a young person wouldn’t understand

There could be more general information about the study
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Appendix L — Consent forms (for parent/carer/patient)
(Form to be on site specific headed paper)

Centre Number:
Study Number:
Patient Identification Number for this study:
CONSENT FORM
Title of Project:
Medicines reconciliation research in young patients post discharge

(MERRY - PD)

Name of Researcher:

1. I confirm that | have read and understand the information sheet dated
20/11/2011 (version 10.1) for the above study. | have had the opportunity to
consider the information, ask questions and have had these answered
satisfactorily.

2. I understand that my participation is voluntary and that | am free to
withdraw at any time without giving any reason, without my medical care or
legal rights being affected.

3. I understand that relevant sections of my medical notes and data collected
during the study, may be looked at by individuals from the research team at
the hospital, from regulatory authorities or from the NHS Trust, where it is
relevant to my taking part in this research. | give permission for these
individuals to have access to my records.

4. | agree to my GP being informed of my participation in the study.

5. | agree to take part in the above study.

Name of Patient/Parent/Carer
(please cross off as appropriate)

Date

Signature

Name of person taking consent

Date

Signature

Patient’s/Parent’s/Carer’s copy Researcher’s copy for record
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Appendix M — Sample Assent form
ASSENT FORM FOR PARTICIPATION IN THE: -

Medicines Reconciliation Research in Young Patients —
Post Discharge (MERRY-PD) study

To be completed by the child (or if unable, parent on their behalf) /young person to
circle all they agree with:

Has somebody else explained this project to you? Yes/No

Do you understand what this project is about? Yes/No

Have you asked all the questions you want? Yes/No

Have you had your questions answered in a way you understand? Yes/No

Do you understand it's OK to stop taking part at any time? Yes/No

Are you happy to take part? Yes/No

If any answers are “no” or you don’t want to take part, don’t sign your name!

If you do want to take part, you can write your name below

Your Name

Signature

Date

Name of pharmacist who
explained the study

Signature

Date

Thank you for your help.
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Appendix N — Sample data collection form for Post discharge follow up

Data collection form

Discharge date:

Patient identifier number

(researcher to complete)

Form ......of............

TTA — Prescription (Discharge)

Pharmacy amended: - Yes/No

Version sent to GP: - Doctor initial order’Pharmacist’s amended copy

Date and Time of discharge

Date and time of 21 Day interview/visit: -

Has the patient visited GP for further medication? YesiNo
{If no — reschedule interview/visit

Diate and time of rescheduled interview/visit (if patient

hasn't visited GP): -

Drug Name Form Dose Route | Directions | Duration Source of Manufacturer | Date of 21 Day Details of GP and or
{Brand/ {units) intended supply (If issue Post changes and Pharmacist
Generic) Discharge | given at unlicensed) discharge Parent's Comments
a discharge - comments
§ Difference | {intentionall {intentional/
(Yes/No) unintentional) unintentional)
A | Omeprazole | Mups 10mg Oral Dizsolve 4months | London | e DD/MM/ | Yes Changed to Intentional
(Dispersible one in 5ml | and YYYY (as liquid 10magfsml | change.
tablets) of water review hospital labelled) —5ml OD. (See comment
and give 5 Mum unsure baox)
mls (zee comment
box)
Atenolol tablets 10mg oral Mo ! !
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Data collection form

Discharge date:

Patient identifier number

(researcher to complete)

Comments of changes/discrepancies (code provided in first column for discrepancies) in detail

Form .......of .............

Code

Parent's comments and explanation

GP comments and explanation

Community Pharmacist comments and explanation

A
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Appendix O - MERRY-PD - Standard Operational Procedure for
contacting GP

Stage 1: - Standard Operating procedure for researcher contacting the
GP to request information on patients medication post discharge: -

1) Obtain the patients GP hame and number — from either: -
a. EPR
b. Patient records
c. Discharge summary

d. The patient

2) Explain that you are carrying out research project on medication issues
paediatric patients experience post discharge and would like to find out

information about the patients prescribed medication presently

3) Note down the patients medication list over the phone (using the data
collection form) or if the GP refuses to provide information over the phone —
send a fax request and record the medications onto the data collection form

4) Compare the GP list to the discharge summary and identify the
discrepancies

5) Contact the GP to identify which discrepancies were intentional or

unintentional
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Stage 1 Sample Fax request wording — GP or community Pharmacy
Name of Hospital sending fax: -

Fax number of Hospital: -

FAOtO:-€.9. cooiiiiiiiiiieieieeee, Surgery/Medical centre

Date of Fax: -

Dear Sir/Madam,

RE: - Patient Name: - ....cooiiiiiiininnireeeann [0 ] = Current

prescribed medications
Following our earlier conversation, | would like to request a list of the current medications

that the patient above (whom we have discharged recently) is currently taking.

The reason for this request is that we are carrying out a follow up study of patients discharge
from hospital looking into the quality and standards of our hospital’s discharge prescriptions

in communicating medication information.

Please fax by return at your earliest convenience to the fax number provided*.

Many Thanks for your help with this

Yours sincerely

Mr Chi Huynh

Honorary research pharmacist at ...........cccccccveveenne Hospital
PhD Student

Centre for Paediatric Pharmacy Research

The School of Pharmacy, University of London

BMA/Tavistock House (Entrance A)

1st Floor

Tavistock Square

London

WC1H 9IP

Tel: I
Mobile: I
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Appendix P — Focus group invitation
Stage 3 — Focus Group: - Focus group invitation

Dear Healthcare professional,
RE: - Medicines Reconciliation Research in Young Post Discharge (MERRY-

PD)

Our study group who are working with ............ hospital are currently looking at
ways to improve our current practice, and will be evaluating the way in which our
hospital communicates the discharge medicines information to the GP practices

within the PCT and who are from other regions but discharge from our hospital.

From a previous study, we have identified various problems that paediatric patients
who have recently been discharged from hospital have experienced in terms of their
medication supplies. We would like your views on the case scenarios, and would
like to invite you to a focus group meeting so that we can discuss and find possible

solutions to resolve medication problems post discharge.

If you would like to take part in the focus group please contact the research
pharmacist either by phone............... oremail..................... We will also contact

you in due course to confirm your participation and arrange a date for the focus

group.
Yours faithfully

Mr Chi Huynh

Honorary research pharmacistat ................................ Hospital
PhD Student

Centre for Paediatric Pharmacy Research

The School of Pharmacy, University of London

BMA/Tavistock House (Entrance A)

1st Floor

Tavistock Square

London

WC1H 9JP

Tel: I Mobile: I
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Appendix Q — Focus group Participant information leaflet

Focus group on Medicines reconciliation post hospital discharge

Purpose of study

It is known that discrepancies occur post hospital discharge, however the extent of
the problem for the paediatric patient population is unknown. As GP, community
pharmacist and hospital pharmacists are the healthcare professionals that have
direct contact with patients on a regular basis, it is important that we find out from
them the issues that they find with dealing with medicines management in children
post discharge.

Aims and objectives for this focus group are to: -

e Give the healthcare professionals an opportunity to discuss and share their
previous experiences with post hospital discharge medication discrepancies
in children

e To gain insight into how healthcare professionals deal with medication
discrepancies that occur when a medication discrepancy occurs with a
paediatric patient post discharge

e To use anonymised moderate and severe discrepancies cases and root
causes identified by the previous stages of the research study to create
conversation and discussion on how they would intervene and who ought to
be the healthcare professional who is best equipped to deal and resolve the

discrepancy.

Who wants the information?

The MERRY-PD research team, looking into medicines reconciliation in children
post discharge would like to find information and possible solutions to solving
problems that children face for their further medication supplies. We would hope

that with your participation and contributions during the group discussions, you can
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help us find possible answers to problems that children face as they go from
hospital to home

Your help is needed

Without this focus group we would not be able to find out how your contributions,
which are not normally apparent, are vital in preventing patient adverse outcomes in
this patient group and this is why we would like your support.

Duration of the meeting

The focus group will take no longer than 2 hours, and you will be among a group of
6-8 other healthcare professions: - hospital pharmacists, GPs, and community

pharmacists. A moderator will be present to facilitate the discussion.

How will the information be used?

The information from the focus group will be recorded and analysed. The findings
will be used to help with service development of a potential intervention for reducing
medication related problems in children with regards to their further medication
supplies. Participants who attend this focus group will not be identified in any

reports and their details will remain anonymous.

For further information and questions please contact Mr Chi Huynh, research

pharmacist via email: - |G o mobile I
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Appendix R — Moderator’s guide to the focus group

Aims and objectives of this focus group: -

Give the healthcare professionals an opportunity to discuss and share their
previous experiences with post hospital discharge medication discrepancies
in children

To gain insight into how healthcare professionals deal with medication
discrepancies that occur when a medication discrepancy occurs with a
paediatric patient post discharge

To use anonymised moderate and severe discrepancies cases and root
causes identified by the previous stages of the research study to create
conversation and discussion on how they would intervene and who ought to
be the healthcare professional who is best equipped to deal and resolve the
discrepancy.

Welcome statement

Thank you for participating in the focus group

Everything that you discuss in this meeting will be confidential

There are no right or wrong answers

We would like to hear views from everyone

Please feel free to share your opinions opening

For accuracy reasons only, the recording of this group meeting will be
recorded.

| will guide the discussion with questions but will hope that there will be a discussion
flow from the group.

Today we are going to be talking about medication problems that children may face
when they are discharged from hospital back to the GP and obtain further
medication supplies from the community pharmacy.

1. Let’s just go around and have everyone introduce themselves, and what role

to they play in the care of the patient upon hospital discharge and beyond.

I would now like to ask if you have had experience of situations where a
child recently discharged from hospital and on long term medication has had
a problem with their medication and would like to discuss amongst each
other the following issues: -
a. At what stage was the medication problem spotted and who
highlighted the problem?

b. What action was taken to resolve the issue?
c. Once the problem was sorted out how was the patient or patient’s
parent? Were they aware from the start that there was a problem or

unaware?
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d. Did you investigate the cause of the problem and contact the person
who may have contributed to the problem?

e. Does your workplace have a system of documenting these
problems?

It would be good to brainstorm the discussion and jot down the scenarios.

3. Now that we have discussed a) Situations where paediatric patients
experience problems with their medications post hospital discharge —

lets discuss the types of problems that may occur that you have discussed
earlier — for example a patient walks into the community pharmacy with a
repeat prescription — not knowing the new antiepileptic drug prescribed is not
on there until she comes back to collect the medicines.

| know this may sound repetitive, but in this part of our focus group, let’'s as a
group discuss where you think the source of the problem has occurred and
how you would deal with this case given the circumstances and what you all
think would be a solution from preventing this from happening again?

4. Now that we’ve discussed our experiences of situations where children who
have recently been discharged from hospital have experienced problems
with their medication, lets discuss:

a. If you felt that you are happy with dealing with these problems with
medication on a case by case basis

i. If you are happy | would like you all to discuss why you are
happy with dealing with it case by case by reasoning?

ii. If you were not happy with dealing with the problems case by
case, who you want to some guidance to refer to?

b. As we have GP, hospital pharmacists and community pharmacists —
we would like you to discuss, who would be the ideal healthcare
professional who is suited and best placed in the post discharge
process to deal with reconciling differences or resolving problems
that occur when a patient is discharged back into community and
why you think that way?

It would be good to brainstorm the reasons why a each HCP — GP,

Hospital Pharmacist, and community pharmacist may be a good
person to resolve the issues discussed
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5. As a last question — | would like to ask if you can recall any incidences in
your practice where a patient has had an adverse event or been clinically
affected by medication problems that have occurred due to
miscommunication between the hospital discharge medications and the GP
medications. Please described what occurred and how was it discovered
and what were the consequences and how was it dealt with.

Summarise what was discussed.

Closing

Thank you for participating in the focus group. This will help us understand a side of
your profession and your contributions to preventing potential medication related
adverse effects from happening.
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