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Abstract

Background: Current legislations such as paediatric investigation plan (PIP) require
pharmaceutical companies seeking marketing authorisation for a new medicine to provide
evidence of studies in paediatrics to justify the use of such medicine in this population. In spite
of these legislations, there are still challenges with conduct of clinical trials in paediatrics; thus,
there is lack of commercially available dosage forms appropriate for use in this population.
Consequently, a good proportion of medicines used in treating paediatric patients are used in
the unlicensed (UL) or off-label (OL) manner. Use of UL or OL medicines has been associated
with higher safety incidents such as, adverse drug reactions (ADRs) than licensed medicines.
ADRs are only a subset of medicine related problems (MRPs) associated with the use of
medicines. Currently, no studies have explored all aspects of problems associated with the use

of OL and UL medicines in paediatrics.

Aim: To investigate the prevalence of the use of OL and UL medicines and problems
associated with their use in paediatrics patients admitted to intensive care units of a Children’s

Hospital.

Method: A systematic literature review was carried out to identify problems that are associated
with the use of OL and UL medicines. A retrospective review of case notes (n=194) of patients
who were admitted to Paediatric Intensive Care Unit (PICU) was carried out at medical records
units of the hospital. This was followed by a prospective review of case notes (n=147) of
patients admitted to PICU. The last study involved a prospective review of case notes (n=87)
admitted to Neonatal Intensive Care Unit (NICU); NICU had migrated to electronic prescribing

at the time the study was carried out.

Licensing status of medicines was determined using Summary of Product Characteristics of
medicines. Definition and categories of MRPs were based on the Pharmaceutical Care Network
Europe classification system version 6.2. Naranjo causality scale was used to identify the
medicines that was associated with MRPs. Severity and preventability of identified MRPs were
assessed using the National Patient Safety Agency categorisation for level of harm and
Schumock and Thornton scale respectively. Data was analysed using computer programmes

including Excel, Statistical Package for the Social Sciences and STATA.



Results: In the retrospective study, 53% of the total number of patients developed at least one
MRP and 8% (n=165/2000) of the total number of medicines were associated with MRPs.
From the total number of MRPs, 43% were associated with licensed medicines, while 57%
were associated with OL and/or UL medicines. Identified MRPs were mostly ADRs and

treatment effectiveness problems (84% vs.16%).

In the prospective PICU study, 66% of the total number of patients developed at least one MRP
and 11% (n=178/1578) of prescribed medicines were associated with MRPs. From the total
number of MRPs, 40.4% were associated with licensed medicines, while 59.6% were
associated with OL and/or UL medicines. Among the identified MRPs, 83% were ADRs and
17% were treatment effectiveness problems. In the NICU study, 90% of the patients developed
MRPs and 9% (n= 186/1978) of the total number of medicines were associated with MRPs.
From the total number of MRPs, 55% were associated with licensed medicines, while 45%
were associated with OL and/or UL medicines. All the identified MRPs were ADRs.

Conclusion: This research is the first to investigate MRPs associated with the use of OL and
UL medicines in paediatric in-patients. MRPs associated with the use of OL and UL medicines
were higher than with the use of licensed medicines. Inclusion of paediatrics in clinical trials
of new medicines is fundamental to reducing the use of OL and UL medicines and the problems

associated with their use.
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Thesis summary

Chapter 1 of this thesis provided a background on patient safety, medicines optimisation, and
research and development in paediatric population. It also introduced MRPs and the different

systems that have been used in classifying MRPs.

In Chapter 2, results from a systematic literature review regarding the use of OL and/or UL
medicines in paediatric patients are presented. Research justification, aim, and objectives are

also discussed.

Chapter 3 describes research philosophies; the link between these philosophies and the
different research methodologies are described. The tools employed in this research are also

presented as well as the different study phases.

In chapter 4, findings of a retrospective review conducted in medical records department are
presented. MRPs were higher with OL and/or UL medicines than licensed medicines (57% vs

43%) and were ADRs and treatment effective problems.

In Chapter 5, findings of a prospective review of case notes of patients admitted to PICU are

described. Findings were consistent with those of the retrospective study.

Chapter 6 of this thesis describes the prospective study conducted in NICU where electronic
prescribing had been implemented. Findings were consistent with those of Chapters 4 and 5 in
terms of prevalence of use of OL and UL medicines and MRPs occurrence. However, MRPs

identified were only ADRs; there were no treatment effectiveness problems.

In Chapter 7, overall discussion of this thesis, research contribution to knowledge,

implication for practice, and recommendations are presented.
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Chapter 1:  Introduction

Medicines have always contributed to improving quality of life and an increase in life
expectancy in humans. The fundamental aims of using medicines are to prevent illnesses,
manage chronic conditions and/or cure diseases (Royal Pharmaceutical Society, 2013).
Although medicines have contributed to an increase in life span, especially in developed
countries, use of medicines has been associated with a number of problems and safety
incidents. For example, a report commissioned by the Department of Health to explore the
costs of unsafe care in the NHS from documented reports of adverse events and harm, found
that 5 to 8% of unplanned hospital admissions are due to medicines-related incidents (Frontier
Economics, 2014). Medication-related safety incidents in paediatrics have been reported as
the most common medical errors; these included dispensing errors, prescribing errors and
administration errors (Rees et al., 2017). Reporting, analysis, reduction and prevention of these
safety incidents are crucial elements of patients’ safety (Aspden, Corrigan, Wolcott et al.,

2004). The following section will explore patient safety in the context of medicines use.

1.1 Patient safety and key organisational reports

Patient safety is defined as the prevention of errors and adverse effects to patients associated
with healthcare (Aspden, Corrigan, Wolcott et al., 2004; World Health Organisation, WHO
2017). According to the WHO, medical errors and health-care related adverse events occur in
8% to 12% of hospitalisations (WHO, 2017). Patient safety awareness has increased following
the Institute of Medicine (IOM) launch of the report “To Err Is Human” in 1999. In the United
Kingdom (UK), a Department of Health report titled: “An organisation with a Memory”
estimated that about 850 000 adverse events occurs a year, and highlighted the importance of
incidents reporting to improve the healthcare quality (Department of Health, 2000). Patient

safety is therefore a healthcare discipline that emphasises minimisation of harm in healthcare



through the prevention, reduction, reporting, and analysis of medical error that often leads to
adverse effects (Emmanuel et al., 2008). To integrate patient safety into health care, national
and international agencies have been established. In England for example, following the
publication of “An organisation with a memory” report, “Building A Safer NHS For Patients”
was published which set out the Government’s plans to promote patient safety. One of the plans
included establishment of a system (the National Reporting and Learning System, NRLS) to
report and learn from adverse events resulting from medical and other errors occurring in the
delivery of care and treatment to NHS patients. It also included introduction of the National
Patient Safety Agency (NPSA), whose main function was to unite the functions, skills and
experience needed to implement and operate the system (Department of Health, 2001). The
NPSA defines a patient safety incident as ‘any unintended or unexpected incident which could
have or did lead to harm for one or more patients’ (NPSA, 2007). When the harm results from
use of medicines, this is referred to as medication incidents. The NPSA classify harm resulting
from medications as non-preventable, preventable and near-miss depending on whether an
error occurred or not. Where harm occurs and no error took place in the medication process,
this is judged non-preventable; harm that occurs due to an error is judged preventable.
Medication incidents that do not cause harm but have the potential to cause harm are called
‘near misses’. In a review of 526, 186 medication incidents reported to the National Reporting
and Learning System (NRLS) in England in Wales between 2005 and 2010, 16% reported
actual harm to patients, of which 0.9% resulted in death or severe harm. Serious incidents
(death or severe harm) are often caused by errors in medicine administration and prescribing
(NPSA, 2007). In the NRLS report, the most common incidents were those related to medicine
administration 50%, prescribing 18%, omitted and delayed medicine 16%, and wrong dose
15%. (Cousins, Gerrette & Warner, 2012). In a more recent report of medication incidents

between October 2014 and March 2015, 71.2% of the total number of incidents were reported



as causing no harm, 23.9% were low harm, 4.3% were moderate harm, less than 1% of all

incidents reported severe harm or death (NHS, 2015).

In the NRLS, age is not a mandatory field. Consequently, a significant proportion of the data
(39 percent) do not contain information on the patient’s age. Although the NRLS reports do
not contain information on the patient’s age as data presented are combined, incidents reported
between October 2007 and September 2008 showed that 2.1% (n= 19,307/910,089) occurred
in children treated in acute settings (NPSA, 2009). The NRLS reports do not provide
information on the category of incidents involving children whether they were serious
incidents, critical incidents or near miss; however, the majority of incidents involving children
are reported to have resulted in no harm or low harm (NPSA, 2009). The safety of patients in
relation to medicines has led to the concept of medicine optimisation (Royal Pharmaceutical
Society, 2013). Medicines optimisation and patient safety, therefore, aim to achieve the same

goals in healthcare settings. Medicines optimisation will be discussed in the following section.

1.2 Medicines’ optimisation principles

Medicines optimisation refers to the practice of making sure patients get the best out of their
medicines (NHS England, 2016). To implement medicines optimisation initiatives in
healthcare settings, the National Institute for Health and Care Excellence (NICE) recommends
a multidisciplinary team (comprising physicians, pharmacists, nurses) who must work together
to individualise care, monitor outcomes, review medicines frequently and support patients. The

key priorities for implementing medicines optimisation include (NICE, 2015):

I.  having systems for identifying, reporting and learning from medicines-related patient
safety incidents. Organisations are required to use multiple methods to identify
medicines-related patient safety incidents, including health record review, patient

surveys and direct observation of medicines administration.



ii.  having medicines-related communication systems when patients move from one care
setting to another. The guideline recommends health and social care practitioners
should share relevant information about patients and their medicines when they move
from one care setting to another.

iii.  ensuring medicines reconciliation is carried out by a trained and competent health
professional (a pharmacist, pharmacy technician, nurse or doctor) with the necessary

knowledge, skills, and expertise.

Other guidelines that have been suggested for effective implementation of medicines
optimisation are medication review, self-management plans, patient decision aids, and clinical

decision support software (NHS England, 2016).

The components of optimal practice in medicines optimisation have been described by the

Royal Pharmaceutical Society. These are summarised in the figure below:
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Figure 1:1: Summary of the four principles of medicines optimisation (Source: Royal
Pharmaceutical Society, 2013)



Each of the guiding principles seeks to achieve specific outcomes (Royal Pharmaceutical
Society, 2013). The outcome of implementing principle 1 (aim to understand the patient’s

experience) includes:

e Patients are more engaged, understand more about their medicines and are able to make
choices, including choices about prevention and healthy living.

e Patients’ beliefs and preferences about medicines are understood to enable a shared
decision about treatment.

e Patients are able to take/use their medicines as agreed.

e Patients feel confident enough to share openly their experiences of taking or not taking
medicines, their views about what medicines mean to them, and how medicines impact

on their daily life.

The expected outcome of implementing principle 2 (evidence based choice of medicines)

includes:

e Optimal patient outcomes are obtained from choosing a medicine using best evidence
(for example, following NICE guidance, local formularies etc) and these outcomes are
measured.

e Treatments of limited clinical value are not used and medicines no longer required are
stopped.

e Decisions about access to medicines are transparent and in accordance with the NHS

Constitution.

The outcome of implementing principle 3 (ensuring medicines use is as safe as possible)

includes:

e reduction of incidents of avoidable harm from medicines

e making sure patients have more confidence in taking their medicines



ensuring patients feel able to ask healthcare professionals when they have a query or a
difficulty with their medicines
ensuring patients remain well and there is a reduction in admissions and readmissions

to hospitals related to medicines usage.

Implementing principle 4 in the healthcare setting will achieve the following outcomes:

Patients feel able to discuss and review their medicines with anyone involved in their
care.

Patients receive consistent messages about medicines because the healthcare team liaise
effectively.

It becomes routine practice to signpost patients to further help with their medicines and
to local patient support groups.

Inter-professional and inter-agency communication about patients’ medicines is
improved.

Medicines wastage is reduced.

The NHS achieves greater value for money invested in medicines.

The impact of medicines optimisation is routinely measured

Although the four guiding principles are interrelated, this thesis is more closely related to the

third guiding principle. This implies that safety and efficacy of medicines must be considered

when prescribed as off-label (OL) and/or unlicensed (UL).

Harm from medicines occur both in adult and paediatric patient populations, the goal of

medicines optimisation is therefore to improve patient outcomes and minimise harm from

medicines in all patient groups. However, medicine-related incidents are more prevalent in

paediatric patients than in adults (Wong, Wong & Cranswick, 2009). Children are thus more

vulnerable to healthcare harm than adults for a number of reasons, including weight-based



dosing; use of medicines in an OL and UL manner, and dependency on caregivers to advocate
for them (Rees et al., 2017; WHO, 2007). The following sections provide an overview of

classification of paediatric population and medicines use in this population.

1.3 Classification of paediatric population

Children and young adults constitute one of the vulnerable groups in any population
(Shivayogi, 2013). Monitoring the use of medicine in this population is of paramount
importance as they represent a spectrum of different physiologies and must not be treated as
miniature adults (WHO, 2007). The paediatric population range from the very small preterm
newborn infant to the adolescent. The paediatric age range is defined in terms of completed

days, months, or years as follows (European Medicines Agency, 2001; WHO, 2007).
. preterm newborn infants

. term newborn infants (0 to 27 days)

infants and toddlers (28 days to 23 months)

children (2 to 11 years)
. adolescents (12 to 16-18 years (dependent on region)

A number of pharmacokinetic changes occur as children develop into adulthood. Some of these
changes include a decrease in the proportion of body water, immaturity of gastro-intestinal and
hepatic medicine-metabolising enzymes and transporters, and immature renal functions
(WHO, 2007). Neonates, for example, eliminate medicines slowly due to underdeveloped

enzymes and renal functions. The following section describes the pharmacokinetics in children.



1.4 Pharmacokinetics in paediatrics

The pharmacokinetics of many medicines varies with age (Kearns, 1998). Some medicines that
are completely safe for adults may produce toxic effects in children and adverse events to
medicines that have been tolerated by adults have been observed in children when the
medicines have not been adequately studied before their use in the paediatric population. For
instance, because of the rapid changes in size, body composition, and organ function that occur
during the first year of life, clinicians as well as pharmacokineticists and toxicologists are
presented with challenges in prescribing safe and effective doses of therapeutic agents (Milsap
and Jusko, 1994). Anatomical, physiological and biochemical changes that occur from birth
affect pharmacokinetics and pharmacodynamics of medicines. (Fernandez et al., 2011).
Pharmacokinetic parameters are age-related and that affects medicine’s dose and frequency
needed to maintain optimal therapeutic concentration (Fernandez et al.,, 2011). These

parameters include absorption, distribution, metabolism and elimination.

1.4.1 Absorption

Changes in the gastrointestinal tract that occur during growth and development of children
affect the absorption rate and bioavailability of medicines after oral administration (Strolin &
Baltes., 2003). In percutaneous administration of medicines, absorption is determined by the
thickness of the epidermal stratum corneum and the state of skin hydration, this in turn affects
the dose required to reach therapeutic concentration (Koren, 1997). In intramuscular
administration of medicines, the absorption rate is affected by the perfusion in the injection
area and the penetration of the medicine through the endothelium capillary, this affects the
choice of the correct dose (Strolin et al., 2005). When patients are unable to tolerate the oral
and intravenous routes of administration, the rectal route serves as a useful alternative. This

route is less modified by changes during growth and development, for example, the local pH



of the rectum is close to neutral in adults, but alkaline in most children. When the rectal route
is used is used, the dose, frequency and duration of medicine must be optimised to reach the
required plasma level. Although intrapulmonary administration is increasingly used in
children, developmental changes in the lungs affect the absorption of medicines (Fernandez et

al., 2011).

1.4.2 Distribution

Many distribution processes of medicines are different in children when compared to adults.
For example, the plasma protein binding is continuously fluctuating throughout the first years
of life, which affects the distribution of medicines (Strolin et al., 2005). Also, the blood-brain
barrier (BBB) is not fully mature and medicines with low penetration capacity might enter the
central nervous system with higher concentrations which might cause toxicity (Cohen-
Wolkowiez et al., 2009). The total body water is high in young infants (80-90% of the body
weight. This decreases to 55-60% by adulthood. Consequently, there is higher volume of
distribution of water-soluble medicines is paediatric patients than in adult patients (McLeod et

al., 1992).

1.4.3 Metabolism

Metabolism of medicines depends on many factors including, blood flow, hepatic enzyme
activities, transport systems and plasma protein binding (Anderson & Lynn., 2009). Blood flow
and drug-metabolising enzymes are reduced in children when compared to adults and some
medicines produce metabolites in children that are not normally present in adults such as

caffeine production in neonates receiving theophylline (Benedetti & Whomsley., 2007).

1.4.4 Excretion

Changes that occur during growth and maturation of the renal function have implications for

medicines that are primarily excreted by the kidney. Factors that affect medicines excretion via



the renal system include glomerular filtration (GFR), tubular secretion and reabsorption. They
are dependent on renal blood and plasma flow and increase with age as a result of increase in
cardiac output and a reduction in peripheral vascular resistance (Alcorn et al., 2002). Excretion
of many medicines in urine in unchanged form is restricted by the immaturity of glomerular
filtration and renal tubular secretion observed in neonates, the unchanged form of the medicine
therefore remains longer in the blood and may reach toxic levels (Fernandez et al., 2011).

The changing pharmacokinetic profiles in children affect medicines efficacy, toxicity and
dosing regimens and therefore optimisation of medicines for this population is crucial. Dosing
of medicines in paediatric patients is based on the modification of adult doses and formulations
(Batchelor & Marriott, 2015; Standing & Tuleu, 2005; Richey et al., 2013) which might not
give good estimates of suitable dosages in some cases (Kimland & Odlind, 2012). To ensure
optimal use of medicines and availability of age-appropriate medicines in this population, a
number of legislations have been introduced. The following section summarises key

legislations in paediatric medicines use.

1.5 Legislation of medicinal products for paediatric use

Following the thalidomide disaster (that is, phocomelia or malformation of the limbs in infants
whose mothers were treatment with thalidomide for nausea during pregnancy) (Kelsey, 1967;
Kelsey, 1988; Lenz, 1988; Smithells & Newman, 1992; Vargesson, 2013), pharmaceutical
companies are required to provide information on the safety, efficacy and quality of medicines
to national medicines regulatory agencies. When the medicine is approved, a marketing
authorisation or license is issued with a Summary of Product Characteristics (SPC) (Silva,
Ansotegui & Morais-Almeida, 2014). The medicine marketing authorisation or license usually
states which indication the medicine can be used for, what doses can be used, how the medicine
should be given (e.g. by mouth, by injection), and which group of patients it can be used for

(Royal College of Paediatrics and Child Health (RCPCH), Neonatal and Paediatric Pharmacists
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Group (NPPG) & WellChild, 2013). The aim of licensing is to control the manufacture,
promotion and supply of medicines. To this aim, different regulatory agencies have been set
up to ensure safety, efficacy and quality of medicines. These agencies include the Medicines
and Healthcare Products Regulatory Agency (MHRA) in the United Kingdom (UK), European
Medicines Agency (EMA), responsible for licensing of medicines in the European Commission

(EC); and the Food and Drug Administration (FDA) in United States of America (USA).

A mutual recognition agreement between the European Union (EU) and the United States (US)
to recognise inspections of manufacturing sites for human medicines came into force in
November 2017 and allows for recognition of each other’s inspection outcomes. This
agreement helps to strengthen use of each other’s medicine inspection expertise and resources,
avoids duplication of inspection, and directs resources towards inspection of manufacturing
facilities of medicines that have a global public health risks. The FDA now confirms the
capability of eight EU Member States including United Kingdom, which is a giant step to

benefit from the available resources to safeguard quality and safety of medicines.

1.6 History of medicines legislations

In the UK, the first primary licensing legislation came into existence through the Medicines
Act of 1968 (UK Act of Parliament, 1968). The act prohibited all companies to manufacture,
promote, sell, or supply any kind of medicine without a prior license from the UK licensing
authority (comprising UK Ministers of Health) which is advised by MHRA. The Act was
gradually introduced into European Union (EU) legislation, and it is now known as Marketing
Authorisation (MA). In order for any product to obtain a MA in the UK, the company is
required to offer sufficient evidence to the MHRA to show that the medicine meet all
satisfactory standards of efficacy, safety, and quality, when used for its specified indications.

The MHRA requires companies seeking a MA to provide information on the medicine for the

11



prescribers (SPC) as well as for the patients via patients information leaflets (PIL). The
information provided become part of the MA and states the indication(s), the dosage, and other
important information, including the formulation of the product, the constituents, side effects,

and interactions with other substances, warnings, and contraindications (Collier, 1999).

The EMEA was established in 1995 with the mandate to implement a new European medicine
registration system. The aim of this new system was to give patients quick access to innovatory
new medicines, to facilitate the free movement of medicines within the European Union, and

to provide rigorous scientific evaluation of new products (Herxheimer, 1996).

The system used two licensing procedures, namely the centralised procedure through the
EMEA (applies to companies that seek license for biotechnology products), and a decentralised
procedure which applies to conventional products (Herxheimer, 1996; Impicciatore &
Choonara, 1999). Products approved under these procedures are issued the European Public
Assessment Reports (EPARs), which provide reasons for approval, summary of product
characteristics, and information to be included in patient information leaflet (PIL). A review to
evaluate the activity of EMEA regarding paediatric medicines four years after its establishment
showed that of 45 substances licensed as of January 1995, 29 (64%) were of possible use in
children but only 10 were licensed for paediatric use (Impicciatore & Choonara, 1999). This
means that the majority of medicines are licensed for adults but sometimes are used in paediatic

patients in an unlicensed/off-label manner.

Similarly, in 1997, the European Commission (EC) organised a round table discussion
involving experts to discuss paediatric medicines. In 1998, the Commission supported the need
for international discussion on the performance of clinical trials in children in the context of
the International Conference on Harmonisation (ICH). ICH is an organisation for the
harmonisation of pharmaceutical regulatory requirements between the EU, Japan and the USA.
The goal of ICH is to encourage and facilitate timely paediatric medicinal product
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development, provide an outline of critical issues in paediatric drug development, and promote
safe, efficient and ethical studies of medicinal products (European Medicines Agency, 2007).
As a result, the guidelines provided by the ICH became the standard guidelines of Europe on
clinical investigation of medicinal products in the paediatric population and has been in force
since July 2002 (European Medicines Agency, 2007). The adoption of ICH guidelines by the
EU was shortly followed by the introduction of Good Clinical Practice (GCP) for Clinical
Trials in 2001, which came into force in 2004. The GCP directive, in particular lay down
criteria for the conduct of clinical trials in children and protection of children in these clinical

trials (European Medicines Agency, 2007).

In 2006, a European parliament and the council of the EU regulation required companies
intending to apply for a marketing authorisation to draw up a paediatric investigation plan (PIP)
(European Parliament & EU Council, 2006). PIP is a development plan aimed at ensuring that
the necessary data are obtained through studies in children, to support the authorisation of a
medicine for children. All applications for marketing authorisation for new medicines have to
include the results of studies as described in an agreed PIP, unless the medicine is exempt
because of a deferral or waiver (European Medicines Agency, 2007). The PIP includes the

following (European Parliament & EU Council, 2006; European Medicines Agency, 2007):

a description of the measures to be carried out in children with the medicine;

. description of the measures to adapt the medicine's formulation to make its use more

acceptable in children, such as use of a liquid formulation rather than large tablets;

. coverage for all age groups of children, from birth to adolescence;

definition of the timing of measures in children compared to adults.

Figure 1.2 below shows the timeline of legislations of medicinal products:
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In spite of these legislations, there are still challenges with conduct of clinical trials in children.
The following section describes the challenges associated with carrying out trials in the paediatric

population.

1.7 Research and development of medicines for paediatrics

The limited number of clinical trials involving children has presented practical obstacles and
difficulties for healthcare providers (Fontan, 2004). In their review, Rieder and Hawcutt, 2016
outlined a number of factors that make conduct of early clinical studies difficult in children. These

include ethics, acceptability, rarity, standardisation, end points and safety, dosing and feasibility.

1.7.1 Ethics and informed consent

There has been an ongoing discussion on the inclusion of children in clinical trials following the
establishment of the value of ethics and informed consent in research (Rieder & Hawcutt, 2016).
For a research study to be ethical, consent of participants must be sought and obtained prior to
commencement of such research, and respect for research participants must be maintained
throughout the research. Respect for persons includes respect for autonomous decision-making
which requires attention to all the elements of informed consent, namely adequate information,
voluntariness and capacity to understand the information (Canadian Paediatric Society, 2008).
While adults have capacity to understand information, and provide informed consent based on
their understanding of information provided, the same is not the case with children who are unable
to provide full consent themselves. Responsibility for consent to participate in medicine research
by children therefore rests on parents or guardians who may be unwilling to consent to enrolment
of their children for fear of risk that may be associated with unproven treatment. While there are

currently ethical situation that permit or encourage involvement of children in drug research,
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especially if such treatment will be beneficial to children with the disorder, current discourse
requires that such involvement must pose minimal risk to children. Even in this scenario, children
are not ethically eligible to be enrolled in phase 1 trials (testing of new medicines in healthy
volunteers to determine the highest dose that can be given safely without serious side effects).
However, children are ethically eligible for Phase Il (first stages of drug testing for efficacy and
safety in patients) and Phase III (comparison of the effectiveness of the drug with a ‘gold standard’)
studies. There is also an increasing call that ethical approval should require not only consent from
parents but also assent from the children, particularly for adolescents. Thus securing consent for

drug research in adolescents remains a problem (Rieder & Hawcutt, 2016).

Recently, the EU General Data Protection Regulation (GDPR) has published a guideline that will
ensure the protection of personal data, including paediatric data. This guideline, which came into
effect May 2018, highlighted the age at which data subjects can lawfully give consent and
introduced changes for the language used in consent requests for children. The age at which a
person is no longer considered a child is 16 according to the EU GDPR, however member states
are allowed to adjust that limit to anywhere between 13 and 16. Thus the age of consent in
particular member states must be taken into account by data controllers and should be obtained
from a person holding a “parental responsibility”. As well as consent, data controllers must make
sure that privacy notices are written in clear and plain language that a child will understand when
services are offered directly to a child. The reason for these rules is to protect safety of children
because they may be less aware of the risks, consequences and safeguards of handing of their
personal details.

This new regulations have potential benefits and drawbacks. The main drawback of the new

regulations is that it might affect the number of paediatric patients that can participate in clinical
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trials and research of new medicinal products, because of the complexity of obtaining consent.
Also, limited number of trial participants might lead to failure because of the drop-off of
participants and the difficulty in obtaining post marketing data. This will in turn lead to decrease
the number of paediatric clinical trials and new medicines. On the other hand, the benefits might
be that pharmaceutical companies are unable to share or obtain information from third parties;
therefore, the recruitment procedure of participants will be with less bias. In addition, children who
are able to provide an assent form will be able to understand the form because of the intended
simplicity of the form’s language.

1.7.2  Acceptability

Acceptability concerns the extent to which families and physicians are willing to enroll children
in drug research. Not only are parents reluctant to enroll their children in clinical trial; findings of
a study have also shown that paediatricians with limited training in ethics are very reluctant to
enroll children in clinical trials (Sammons et al., 2007). Thus, the degree of comfort of study
personnel in working with paediatricians and families is a key factor in the success or failure of

drug studies in children (Rieder & Hawcutt, 2016).

1.7.3 Rarity

Rarity concerns absence of some paediatric disorders in some institutions, but relatively common
in other institutions. As a result, clinical trials of new drugs in a single centre are difficult as sample
size is usually small. To ensure multi-centre trials, national and regional networks have been
formed, especially in the fields of paediatric haematology and oncology to assess drug therapy and
develop evidence-based treatment protocols that have resulted in survival of pre-term babies and

high rate of cure of many childhood cancers (Rieder & Hawcutt, 2016).
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1.7.4 Standardisation, end points and safety

A key decision in clinical trials is selection of suitable end points. This is particularly an issue that
complicates clinical trials in children as many of the end points used in adults have not been
validated in children. There is also the problem of design of clinical trials in children. Clinical
trials conducted in children are reported to be associated with high risk of bias, especially with
allocation and concealment (Hartling et al., 2012). In relation to safety concerns, the medicine
approval process is designed to detect serious and common risks associated with medicinal
therapy. Initial clinical trials are conducted to detect these risks; however, serious adverse effects

do occur at early phase trials. This makes conducting clinical trials in children difficult.

1.7.5 Dosing and feasibility

One of the problems with involving children in clinical trials is dose selection of the trial product.
This is because children’s doses are usually extrapolated from adult doses. A review of failed
paediatric medicines’ development trials reported that, in up to a quarter of trials that fail to
establish efficacy or safety, the selection of the correct dose was a factor in the failure (Momper,

Mulugeta & Burckart, 2015).

As a result of the difficulties in conducting clinical trials in children, and lack of commercially
available dosage forms appropriate, experts involved in treatment of this population have been left
with no other choice than use of medicines in the OL or UL manner (Kimland et al., 2012;
Magalhées et al., 2015; RCPCH, 2013; Turner, Nunn, Fielding & Choonara, 1999). The following

sections describe OL and UL medicines’ use in peadiatrics.
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1.8 Off-label and unlicensed medicine use in paediatic patients

The definition of off-label (OL) and unlicensed (UL) use of medicines varies between authors, and
are sometimes used interchangeably. Turner, Longworth, Nunn, & Choonaran (1998) have
described different categories of OL and UL use of medicines. According to these authors,

unlicensed use of medicines includes the following:

e modifications to licensed medicines (such as, dispensing a medicine in a different form,
for example, crushing tablets to prepare a suspension)

e Extemporaneous medicines that are licensed but the particular formulation is manufactured
under a special license (such as, when an adult preparation is not suitable for use in children
and a smaller dose must be formulated)

e new medicines available under a special manufacturing license (such as, caffeine injections
for apnea of prematurity)

e use of raw chemicals materials as medicines and medicines used before a license has been

granted.

imported medicines which are licensed in other countries but do not have a license in the

UK.

Off-label use of medicines includes use in situations not covered by the product license such as:
e administration of a greater dose or more often

administration for indications not described in the license

administration to children outside the age range for which the product is licensed

the use of alternative routes of administration

e use when the product is contraindicated
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In an effort to define OL and UL use of medicines in children, Neubert et al. (2008) in a Delphi
survey defined “off-label use” as ‘all uses of a marketed medicine not detailed in the SPC including
therapeutic indication, use in age-subsets, appropriate strength (dosage), pharmaceutical form and
route of administration’. “Unlicensed use” was defined as ‘all uses of a medicine which has never
received a European Marketing Authorisation as medicinal for human use in either adults or
children’.
The Neonatal and Paediatric Pharmacists Group (NPPG), Royal College of Paediatrics and Child
Health (RCPCH) & WellChild, have used a number of terms to describe unlicensed medicines.
According to these bodies, off-label use of medicines is using a medicine in a different way to its
license. While UL use of medicines includes:
e ‘specials’- medicines made under a special license by a manufacturer
e imports- products with a license, usually in another country, which are imported into the
UK
e extemporaneous products (‘extemps’)- formulations for an individual patient and an
individual purpose made by a pharmacist combining ingredients
e manipulated products—medicines in which the formulation has been altered (e.g. by

crushing tablets or opening capsules)

When there are no suitable medicines for paediatric practice, Medicines Act and Regulations

(RCPCH, 2013) provide exemptions which enable prescribers to:
. prescribe UL medicines;

. use clinical trials medicines which are not yet authorised to be marketed.
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. use or advise on the use of licensed medicines for indications, or in doses, or by routes of

administration, outside the recommendations of the license;
. override the warnings and the precautions given in the license.
The figure below provides a summary of UL or OL use of medicines in paediatric patients:

[s the drug licensed for
paediatric use?

Yes <_L’ No

Liquid DF | p» No liquid DF q———p i Liquid DF
available available available
“Off-label” use
Commercial preparation Manipulation of solid DF
or i/v or raw material
Licensed use to obtain a liquid DF
‘Special’ < » Extemporaneous
preparation
Unlicensed use

Figure 1:3: Unlicensed and off-label medicine paediatric use, DF- dosage form; iv-
intravenous

The term ‘special’ refers to an extemporaneous non-sterile liquid preparation produced under good
manufacturing practice (GMP) conditions by a specials manufacturer, which includes suitably

licensed hospitals units. Companies are allowed to supply unlicensed medicinal products
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formulated in accordance with the requirement of a doctor (‘named patient supply’) if they hold a
manufacturer’s (specials) license issued by the Medicine and Healthcare Products Regulatory
Agency (MHRA). Extemporaneous preparations, on the other hand are non-sterile liquid oral
preparations are prepared mainly from manipulated solid dosage forms; either by the carers or
hospital or community pharmacies. They are also prepared by dilution of an existing liquid dosage
form (e.g. injection) or cytotoxic reconstitutions (Standing & Tuleu, 2005). For the purpose of this

thesis, Turner et al (1998) definition of OL and UL use of medicines was adopted.

The use of OL and UL medicines is common in paediatric healthcare settings. However, a
systematic review assessing OL/UL prescription in paediatrics found higher rates in neonatal
versus pediatric wards, and in hospital versus community and primary care settings (Pandolfini &
Bonati, 2005). In hospital settings, 90% of patients who were admitted to neonatal intensive care
unit (NICU) and 67% of patients who were admitted to paediatric intensive care unit (PICU) were
prescribed OL and/or UL medicine (Conroy, Mcintyre & Choonara, 1999; Conroy et al., 2000).
While UL and OL use of medicines is prevalent in paediatric population (Batchelor & Marriott,
2015; Kimland et al., 2012; Magalhdes et al., 2015; RCPCH, 2013; Richey et al., 2013; Turner,
Nunn, Fielding & Choonara, 1999), it has been associated with higher incidence of medicine-
related problems (Rees et al., 2017; Turner et al., 1999; WHO, 2007). The following section

describes medicine related problems.

1.9 Medicines related problems (MRPs)

Problems associated with the use of medicines occur at various stages of the medication use
process (prescribing, dispensing, administration and monitoring) (Al Hamid et al, 2016).
Medicine-related problems (MRPs) are therefore an important patient safety issue. MRPs have
been associated with hospital admissions, emergency department admissions and primary care
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visits with increased risk of morbidity and mortality (Johnson & Bootman, 1995). MRP represents
a wide array of concepts, consisting of adverse drug reactions (ADRs), adverse drug events
(ADEs), and medication errors (MEs).

19.1 ADRs

The WHO defines an ADR as “a response to a drug which is noxious and unintended and which
occurs at doses normally used in man for prophylaxis, diagnosis, or therapy of disease or for the
modification of physiologic function” (WHO, 1975). ADRs are classified into different subtypes,
namely: type A reactions: are dose-dependent, predictable and are augmentations of known
pharmacologic effects of the drug. Type B reactions are independent of administered dose; are
uncommon and unpredictable, and often occur in a small population of patients. Host/patient
factors therefore play role in their occurrence. Type C reactions: are chronic reaction, are
uncommon and relate to the cumulative dose of medicine over time. Type D reactions are delayed
reactions that appear sometime after the medicines have been administered; they are uncommon
and dose-related. Type E reactions are withdrawal effects following discontinuation or end of use
of medicines. Type F reactions are unexpected treatment failure due to interactions with other
medicines, food or diseases and are dose-related (Edwards & Aronson, 2000). Most ADRs in
hospital settings or causing admissions are type A reactions and are avoidable and predictable

(Pirmohamed 1998).

The paediatric population is especially prone to ADRs due to changes in the pharmacodynamics
and pharmacokinetics as they develop into adulthood. The high prevalence of off-label and
unlicensed prescribing, due to the limited availability of paediatric medicinal products also

increases the risk of ADRs (Neubert 2004; Turner 1999). Up to 4.4 to 16.8% of hospitalised
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children develop at least one ADR, especially paediatric patients admitted to intensive care units
(Du et al., 2013).

1.9.2 ADEs

ADRs are sometimes mistaken for adverse drug events. According to the WHO, an ADE is “any
untoward medical occurrence that may present during treatment with a pharmaceutical product but
which does not necessarily have a causal relationship with this treatment” (WHO 2005). ADE is
defined as “an injury or harm resulting from medical intervention related to a drug” (Bates et al.,
1995). ADR differs from ADE in that it is directly attributable to pharmacology and would occur
whether prescribing and dosing are appropriate or not. ADE on the other hand may result from
inappropriate use of medicine or medication error, but not necessarily due to the pharmacology of
the medicine; ADR is therefore a type of ADE (Schatz & Weber, 2015). The relationship between

ADR, ADE and ME is shown in Figure 1.4 below:

Adverse Drug Events
(all gray areas)

Medication Errors

Adverse Drug Reactions
(dark gray area only)

Figure 1:4: Relationship between adverse drug reaction; ADE, adverse drug event and
medication error
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193 MEs

There is no consensus on the definition of medication errors (MEs) between different authors in
the literature. The European Medicines Agency however defines MEs as “unintentional errors in
the prescribing, dispensing, administration or monitoring of a medicine while under the control of
a healthcare professional, patient or consumer” (European Medicines Agency, 2012). The United
States National Coordinating Council for Medication Error Reporting and Prevention defines a
medication error as “any preventable event that may cause or lead to inappropriate medication use
or patient harm while the medication is in the control of the healthcare professional, patient, or
consumer. Such events may be related to professional practice, health care products, procedures,
and systems, including prescribing, order communication, product labelling, packaging, and
nomenclature, compounding, dispensing, distribution, administration, education, monitoring, and
use” (US National Coordinating Council for Medication Error Reporting and Prevention, 2015).

MEs are reported to cause as many as 7000 deaths per year in the US. In the UK, prescribing errors
have been reported in 1.5% of prescriptions (Dean et al, 2002), and administration errors occurred
in 3-8% of non-intravenous medicines’ doses (Dean, 1999). Majority of ME studies are reportedly
conducted among adults patient population (Ghaleb et al., 2006); however a comparative study
which assessed the rate of MEs between adult and paediatric patients found that MEs are three
times higher in paediatric inpatients than adult inpatients (Kaushal et al., 2001). The actual rate of
MEs in paediatric patient population is still unknown due to the fact that ME reporting is voluntary
and inconsistent. However, dosing errors have been found to be the most common type of
paediatric MEs accounting for approximately one-fifth of all errors because of the high level of

off-label and unlicensed prescribing in paediatric practice (Sutcliffe et al., 2014).
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1.9.4 Medicines related problems classification systems

MRPs are sometimes referred to as drug-related problems (DRPs), and are used interchangeably.
For the purpose of this thesis, the term MRP was used. This is because in the UK the term
'medicine’ is preferred to the term 'drug’ (Fernandez -Llimos et al., 2005). Moreover, the term 'drug’
may refer to recreational drugs. MRPs have been defined and/or classified variously by different
authors. Strand et al. (1990) first defined MRP as “an event or circumstance involving drug therapy
that actually or potentially interferes with the desired health outcomes”. The Strand classification
of MRPs was developed as means refocusing the role of the pharmacist on patient need and
outcome rather than medicines. The authors classified MRPs into eight different types, which
included untreated indication, improper drug selection, sub-therapeutic dosage, over-dosage,
adverse drug reaction (ADR), drug interactions, failure to receive medication, medication used
without indication. The definition developed by Strand et al. (1990) has been a reference point for
other authors, including: American Society of Hospital Pharmacists (ASHP), Cipolle et al,
Granada Consensus 1l, Mackie, Westerlund, Hanlon, and Pharmaceutical Care Network Europe

(PCNE).

1.9.4.1 American Society of Hospital Pharmacists’ classification of medicines related
problems

The ASHP classification of DRP was first proposed in 1993 and later standardised in 1996 and
referred to as “medication-therapy problems”. ASHP defined MRP as “an event or circumstance
involving medication therapy that actually or potentially interferes with an optimum outcome for
a specific patient” (ASHP, 1996). The ASHP classification was developed as part of the
standards of pharmaceutical care to enable pharmacists determine the presence of medication-

therapy problems and include the following categories:
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medications with no medical indication

medical conditions for which there is no medication prescribed

medications prescribed inappropriately for a particular medical condition

inappropriate medication dose, dosage form, schedule, route of administration, or method
of administration Therapeutic duplication

prescribing of medications to which the patient is allergic

actual and potential adverse drug events

actual and potential clinically significant drug-drug, drug—disease, drug-nutrient, and
drug—laboratory test interactions

interference with medical therapy by social or recreational drug use

failure to receive the full benefit of prescribed medication therapy

problems arising from the financial impact of medication therapy on the patient

lack of understanding of the medication therapy by the patient

failure of the patient to adhere to the medication regimen

1.9.4.2 Cipolle et al. classification

Cipolle and colleagues used the term drug therapy problem and defined it as “any undesirable

event experienced by the patient that involves or is suspected to involve drug therapy and that

actually or potentially interferes with a desired patient outcome”. This classification was

developed to enhance pharmaceutical care in order to improve patients’ outcomes. The

classification is used by US community pharmacists to assess pharmaceutical care services. In

this classification system, drug therapy problems include: the need for additional therapy,

unnecessary therapy, wrong drug, dosage is too low, dose too high, ADRs and adherence problems

(Cipolle et al., 1998).
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1.9.4.3 Granada consensus |1

The Granada consensus was first produced in 1998 by Spanish experts. According to these experts,
a drug therapy related problem is “a health problem, related to pharmacotherapy that interferes or
may interfere with the expected patient health outcomes™ and they grouped drug therapy related

problems into:

e indication (the patient does not use the medicines that he needs or the patient uses
medicines that he does not need).

o effectiveness (the patient uses an erroneously chosen medicine or the patient uses a dose,
interval or duration inferior to the one needed).

o safety (the patient uses a dose, interval or duration superior to the one needed or the patient
uses a medicine that causes an adverse drug reaction).

In 2002, a second version of Granada consensus provided further clarification to the definition
and classification, in which potential problem was excluded. DRP was therefore defined as “health
problems that are considered as negative clinical outcomes, resulting from pharmacotherapy that
for different reasons, either do not achieve therapeutic objectives, or produce undesirable effect”.
This updated version focused on negative clinical outcomes rather than on health problems of the
patient (Granada Consensus, 2002). The last version was produced in 2007 which defined DRP as
“situations in which the process of use of medicines cause or may cause the appearance of a
negative outcome associated with medication” (Granada Consensus, 2007). In this version, DRPs

are classified as:

e Wrongly administered drug

e Personal characteristics
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e Unsuitable storage

e Contraindication

e Inappropriate dose, dosage schedule and/or duration
e Duplicity

e Dispensing errors

e Prescription errors

e Non-compliance

e Interactions

e Other health problems that affect the treatment
e Probability of adverse effects

e Health problem insufficiently treated

e Others

1.9.4.4 Mackie classification

Mackie’s classification was adapted from Cipolle et al. (1998) classification following review of
50 patients for presence of drug therapy problem as part of doctoral research. According to Mackie
“a clinical drug-related problem is considered to exist when a patient experiences or is likely to
experience either a disease or symptom having an actual or suspected relationship with drug
therapy”. This classification system includes the following categories (Mackie, 2002):

e unnecessary therapy

e no indication apparent

e untreated indication

o safety

e adverse reaction
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e clinically significant drug interaction
e contraindication

o effectiveness

e ineffective therapy

e inappropriate choice of therapy

e inappropriate formulation/delivery

e inappropriate dose/dosing schedule

e admitted non-adherence

1.9.45 Westerlund classification

This classification system was developed by the author as part of PhD research, and was initially
used in 1996 before its incorporation into the Swedish community pharmacy software in 2001.
The definition proposed was “A drug-related problem is a circumstance related to the patient’s use
of a drug that actually or potentially prevents the patient from gaining the intended benefit of the
drug”. This classification system was adapted partly from Strand et al. (1990) classification system
of drug related problems and the author’s professional experience. It has been used in community
pharmacies in Sweden to estimate the frequency of different types of drug-related problems, to
determine relationships between the types and number of the identified problems and gender, age
and number of prescribed medicines, and to document interventions made by pharmacists. The

system includes the following categories (Westerlund, 2002):

e Uncertainty about aim of the drug
e Drug duplication

e Drug-drug interaction
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e Contraindication

e Therapy failure

o Adverse effect

e Underuse of drug

e Overuse of the drug

e Other dosage problem

e Difficulty swallowing tablet/capsule
e Difficulty opening drug container

e Other problem

1.9.4.6 Hanlon classification

The problem of inappropriate prescribing, especially among the elderly who are often prescribed
many medicines due to different comorbid conditions led to the development of Medication
Appropriateness Index (MALI), a quality measure for assessing appropriateness of prescribing. The
aim of MAI was to improve prescribing quality based on clinical pharmacists’ intervention. It
consists of 10 questions with three rating choices: “A” being appropriate, “B” being marginally
appropriate and “C” being inappropriate. The MAI contains instructions for use, and specific
definitions of each criterion, instructions on how to answer each question. The MAI questions are

shown in Table 1.1 (Hanlon & Schmader, 2013).
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Table 1:1: Medication appropriateness index

Is there an indication for the drug?
Is the medication effective for the condition?
Is the dosage correct?
Are the directions correct?
Are the directions practical?
Are there clinically significant drug-drug interactions?
Are there clinically significant drug-disease/condition interactions?
Is there unnecessary duplication with other drug(s)?
Is the duration of therapy acceptable?
0 Is this drug the least expensive alternative compared to others of equal utility?

P O 00N Ol WN -

Although the MAI is a tool for identifying inappropriate prescribing which results in MRPs, a
classification of MRPs have been drawn from the 10 questions, which include (Adusumilli &

Adepu, 2014):

e Indication

e Effectiveness

e Dosage

e Correct direction

e Practical directions

e Drug-drug interaction

e Drug-disease interaction
e Duplication

e Duration

e Expense
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1.9.4.7 Pharmaceutical Care Network Europe classification

The first version of the Pharmaceutical Care Network Europe (PCNE) classification system was
developed in 1999 to provide a standardised classification system that is globally comparable. The
PCNE classification system used the term drug related problems (DRPSs), however; in this thesis
the term medicines related problems (MRPs) was used. It categorised MRP into problems, causes,
and interventions and is hierarchically structured. For the purpose of this thesis, the PCNE
definition and classification system for MRPs version 6.2 (appendix 1), was adopted which defines
MRP as: “an event or circumstance involving drug therapy that actually or potentially interferes
with desired health outcomes” (PCNE, 2010). The PCNE classifies MRP into 4 primary domains
for problems, 8 primary domains for causes and 5 primary domains for interventions. The primary

domains for problems include:

e treatment effectiveness: which means there is a (potential) problem with the (lack of) effect
of the pharmacotherapy and includes i) no effect of drug treatment/ therapy failure, ii)
effect of drug treatment not optimal, iii) wrong effect of drug treatment, and iv) untreated
indication

e adverse reactions: means patient suffers, or will possibly suffer from an adverse drug event.
This includes i) adverse drug event (non-allergic), ii) adverse drug event (allergic), and iii)
toxic adverse drug-event

e treatment costs: means the drug treatment is more expensive than necessary and includes
i) drug treatment more costly than necessary, ii) unnecessary drug-treatment

e others include i) patient dissatisfied with therapy despite optimal clinical and economic

treatment outcomes, and ii) unclear problem/complaint.
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According to PCNE classification systems, MRPs result from errors, such as prescribing errors,
medicine-use or administration errors. Therefore, MRPs is a broad term that include all types of
medication errors that can lead to treatment effectiveness’ problems as well as toxic, allergic and
non-allergic adverse drug reactions (PCNE, 2010; van den Bemt, Egberts, de Jong-van den Berg,

Brouwers, 2000).

Although there are many classification systems of MRPs in the literature, they have similarities
between each other in their definitions and categories, with the PCNE classification of MRPs being
the only system that has separated the causes from the problems. This has an advantage over the

other classification systems because it facilitates the analysis of the root causes of MRPs.

MRPs in paediatrics have been investigated in a very limited number of studies (Rashed et al.,
2012; Ibrahim et al., 2013; Easton et al., 2003; Easton et al., 2004). A comparative study to
determine the frequency of MRPs in paediatric patients in the UK and Kingdom of Saudi Arabia
reported an overall incidence of 45.2% (Rashed et al, 2012). The study found that the incidents of
MRPs were higher in PICU than in general paediatric medical ward (Rashed et al., 2012). A related
study found that 4.3% of paediatric admissions and 3.3% of Accidents & Emergency (A&E) visits

were related to MRPs (Easton et al., 2004).

With respect to research on the use of OL and UL medicines in paediatric patients, the focus has
been on ADRs only. In one study, the authors reported that ADRs were more frequent in paediatric
in-patients with the use of OL and UL medicines, than with the use of licensed medicines
representing 6% and 3.9% respectively (Turner et al., 1999). A related study concluded that OL
and UL use of medicines are most likely to be implicated in ADRs than authorised medicines
(Bellis et al., 2013). Incidences of ADRs associated with the use of OL and UL medicines in

paediatric patients have been reported by other authors (dos Santos, 2012; Theisen, 2013). These
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studies have only focused on ADRs, which is only one aspect of MRPs; therefore, there is a need
for a holistic evaluation of MRPs associated with the use of OL and UL medicines in paediatric

in-patient.
1.10 Chapter summary

This chapter provided an overview of medicines’ use in paediatrics population and the challenges

encountered in treatment of paediatric illnesses.

e Patient safety is concerned with reducing adverse events associated with medicines use

e The paediatric population is particularly prone to medicine-related adverse events as a
result of changes in pharmacokinetic profile as they into adulthood as well as high use of
medicines in off-label or unlicensed manner due to underrepresentation of this group in
clinical trials

e Dosing in the paediatric population are often extrapolated from adults data with further
exposes children to medication incidents

e To promote inclusion of the children in clinical trials, a number of legislation have been
published, the latest among them being the paediatric investigation plan

e In spite of these legislations, there is still lack of age-appropriate medicines. Consequently,
off-label and unlicensed medicines use is still prevalent among the paediatric population,
especially neonates.

e This research sought to investigate the problems that are associated with the use of off-

label and unlicensed medicines in paediatric patients.

In the next chapter, the extent of OL and UL medicines use in the paediatric population and

the safety concerns are explored.
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Chapter 2:  Systematic literature review of the prevalence of off-label and unlicensed
medicines use and associated problems in paediatric in-patients

2.1 Introduction

In Chapter 1, an overview of medicines’ use in paediatrics was provided. It was found that, as a
result of difficulties encountered in conducting clinical trials in paediatric population, many of the
medicines prescribed in this population are used in the off-label (OL) and/or unlicensed (UL)
manner (Chapter 1, section 1.8). Previous reviews have assessed the extent of OL and UL
medicines’ use in paediatric patients (Kimland & Odlind, 2012; Magalh&es et al., 2015; Pandolfini
& Bonati, 2005; Silva, Ansotegui & Morais-Almeida, 2014). A systematic review assessing OL
prescription in children found it to be common in all settings, but higher rates were seen for
neonatal versus paediatric wards and for hospital versus community settings. OL medicines use is
also reported to be higher in hospital settings when compared to primary care settings (Pandolfini
& Bonati, 2005). In their review, Kimland & Odlind, (2012) reported that the proportion of OL
use varied between 10 and 65% in hospital settings, and between 11 and 31% in primary care.
Another systematic review of 34 studies on the use of OL and UL medicines in hospitalised
paediatric patients reported that OL medicines’ use ranged between 12.2%- 70.6 %; and UL
medicines’ use ranged between 0.2%- 47.9 % with newborns being the most exposed to these

medicines (42.0 to 100 %) (Magalhaes et al., 2015).

Use of medicines is associated with problems such as ADRs, ADEs and MEs. The rate of ADRs
and MEs in paediatric patient population has previously been investigated. A systematic review
and meta-analysis of the incidence of ADRs among in- and out-patients reported an overall

incidence of 9.53% and 1.46% among in- and out-patients respectively (Impicciatore et al., 2001).
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ADRs associated with the use OL and UL use of medicines was found to be higher when compared

with licensed medicines (Turner et al, 1999).

With regard to MEs, different subsets of MEs including prescribing, administration and dispensing
errors have been studied. Miller et al. (2007) reported that 5-27% of all medication orders for
paediatric patients includes an error within the spectrum of the entire delivery process. Particularly,
dosing errors have been reported as the most common types of medication errors among paediatric
patients (Ghaleb et al., 2006). In a systematic review to determine extent and nature of the MEs in
the UK, Sutcliffe et al. (2014) reported the high prevalence of OL prescribing in primary care
resulted in dosing errors in this setting. In paediatric and neonatal acute care settings, the authors
also reported that dosing errors were the most common type of ME, accounting for approximately
one-fifth of all errors (Sutcliffe et al., 2014). At the time of literature review of this thesis, no
published study on MEs associated with the use of OL and UL medicines in paediatric patients in

hospital settings was identified.

Building on the reviews described in the preceding paragraphs, the literature review of this thesis
sought to provide an update on studies that investigated the prevalence of OL and/or UL medicines
in paediatric patients as well as identify studies that investigated problems that are associated with

their use. The objectives of this review were therefore:

i.  To determine the prevalence of use of OL and UL medicines in paediatric population.
ii.  To determine problems associated with the use of OL and UL medicines in paediatric

population.
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2.2 Method

A literature search for articles published between January 1997 and February 2016 was
undertaken. The search was carried out in 9 databases namely Scopus, PubMed, British Nursing
Index, Pharm-line, Web of Science, British Library Catalogue, CINHAL, Cochrane Library and
Google Scholar. A combination of search terms was used including: (“medicine related problems”
OR “medicine-related problems” OR “medication errors” OR “medication problems” OR “drug
problems” OR “drug-induced death” OR “Adverse drug reactions” OR “adverse reactions” OR
“adverse events” OR “adverse drug events” OR “medicine mishap” OR “medication mistake” OR
“inappropriate medicines” OR “ADRs” OR “ADEs” OR “drug-death”); (“off-label medicines”
OR “off-label prescribing” OR “off-label drugs” OR “off-label medication” OR “unlicensed
medicines” OR “unlicensed drugs” OR “unlicensed medications” OR “unlicensed prescribing”);
and (paediatrics OR paediatric OR pediatrics OR pediatric OR paed OR ped OR children OR child
OR infants OR infant OR newborn OR newborns OR neonate OR neonates). The search terms
were derived from previous literature reviews and studies in paediatric population. All synonyms

were agreed on by the researcher and supervision team.

2.2.1 Inclusion and exclusion criteria

The following were the inclusion criteria:

e Primary studies investigating prevalence, incidence and problems associated with use of
OL and UL medicines in paediatrics (0-18years)
e Studies carried out in in-patient care settings

e Studies published in English

The exclusion criteria were:

38



e Studies of OL and UL use of medicines in adults.
e Studies in out-patient and community care settings.
e Studies where the full text article was not available in English.

e Editorials, correspondences and opinions.

Data was extracted and screened for inclusion by the researcher; however the included studies
were further reviewed by the supervisory team to ensure validity. The quality of the studies was
assessed using Critical Appraisal Skills Programme (CASP) checklist. References of the included

studies were also searched for other articles. The review was updated in October 2017.
2.3 Results

In the literature search between January 1997 and February 2016, 1,362 articles were obtained.
Duplicates and articles with irrelevant titles were removed, and inclusion and exclusion criteria
were applied. Thirty-four papers were included in the initial review. Four more papers were
included following an updated literature search covering the period up to October 2017. A
summary following the Preferred Reporting Items for Systematic Review and Meta-Analyses

(PRISMA) (Moher et al., 2009) is provided in Figure 2.1.
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Total number of titles/abstract Number of articles retrieved from
retrieved: 1356 articles secondary sources: 6 articles

Total number of articles from the search: 1362

Number of duplicates removed:
404

After removal of duplicates: 958

articles :
Number of articles excluded

because of irrelevant titles: 718
articles

Screened for abstracts: 240 articles

Number of articles excluded
after screening abstract: 195
articles

Assessed for inclusion: 45

Number of articles not included
in the review: 11 articles
(included adults’ patients)

For inclusion: 34 articles

Number of articles added after
review update: 4

Final articles included in the review:
38 articles

Figure 2:1: Flow diagram of literature search outcome
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2.3.1 Settings of included studies

2.3.1.1 Studies conducted in neonatal units

Of the 38 studies included in this review, ten were conducted in neonatal units including intensive
care units (Carvalho et al., 2012; Conroy et al., 1999; Cuzzolin & Agostino, 2016; Kieran et al.,

2014; Laforgia et al., 2014; O’Donnell et al., 2002; Oguz et al., 2012) ) (Table 2.1):
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Table 2:1: Studies conducted in neonatal units

Author, Year/ Country Design Duratio  No. of prescriptions  No. of Main findings
n reviewed patients
Cuzzolin & Agostino, Prospective 1 day 720 prescriptions 220 191 (26.5 %) were license, 529 (73.5 %) were OL or
2016, Italy cross-sectional  survey corresponding to 79 neonates UL. 193/220 newborns (87.7 %) received at least one
survey drugs OL/UL prescription. Most common categories of OL
use were age (34.4 %) and dosing frequency (20.6 %).
Schweigertova et al., Cross-sectional 6 months 962 prescriptions 202 43% were OL and 4.8% as UL. At least one OL or UL
2016, Slovak Republic study corresponding to 97 hospitalised drug was given to 88.6% of patients.
different medications  newborns
Laforgia et al., Prospective 1 month 483 prescriptions for 126 88.6% were licensed and 11.4% were UL. Among
2014 observational 87 different drugs neonates licensed medicines, 37.4% were used as OL (range
Italy study 27.3- 53.4%). Each patient was exposed to three
different medicines
Kieran et al Prospective 2 months 900 prescriptions of 69 110 29 (42%) were licensed, 13 (19%) were UL, and 27
2014 study different drugs neonates (39%) were OL. 45 infants (44%) received both an OL
Ireland and UL medicines.
Oguz et al Prospective 24 hours 1315 prescriptions of 464 62.3% were OL and UL
2012, Turkey observational 93 different drugs neonates
cohort study
Carvalho et al., 2012, Observational 6 weeks  318prescriptions 61 neonates UL medicines made up 7.5% of prescriptions; OL
Brazil cohort study medicines made up 27.7%. Only 13 patients with
appropriate use of medications (21%).
Lassetal., 2011 Prospective 6 months 1981 prescriptions of 490 1729 (87%) of 1981 prescriptions were OL or UL
Estonia cohort study 115 products neonates medicines. All preterm, and 97% of treated term
neonates received at least one OL or UL medicine.
Dell’Aera et al., 2007 Cross- sectional 2months 176 prescriptions for 34 new- Medicines were licensed in 88%, and UL in 12% of
Italy pilot and 61 different drugs borns cases.
prospective In licensed medicines, 37.5% were used following the
study terms of marketing authorization
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High percentage of OL and UL medicines’ use in
neonatology
O’Donnell et al., 2002 Prospective 10 weeks 1442 prescriptions 97 infants 42% of the total prescriptions were licensed, 11%
Australia cohort study with 101 were UL, and 47% were OL
admissions  80% of infants received UL or OL medicine, and rose
to 93% of extremely low birth weight infants.
Conroy et al., 1999 Prospective 13weeks 455 prescriptions 70 neonates  90% (63) received at least one OL or UL medicine.
UK chart review 54.7% (249) were OL, 9.9% (45) were UL, and 35.4%
(161) were licensed.

43



Four studies were undertaken in NICU and other wards (Table 2.2) (Lindell-Osuagwu et al.,
2009; Lindell-Osuagwu et al., 2014; Mukattash et al., 2016; Porta et al., 2010;). A summary is

provided in Table 2.2.

44



Table 2:2: Studies conducted in neonatal intensive care units and other neonatal wards

Author, Design Duration No. of No. of Main findings
Year/Country prescriptions patients
reviewed
Lindell-Osuagwu Prospective 2 weeks 1054 prescriptions 123 patients Patients with prescription for OL/UL medicine were
etal., 2014 study for 119 patients 0-18 years significantly higher in 2011 compared to 2001 (p< 0.001).
Finland Prescriptions for UL medicines was significantly higher in
children < 2years than in older children in both years (21%
vs. 5% in 2011 and 24% vs. 3% in 2001, P < 0.001).
Lee et al Prospective 2 months 1295 prescriptions 194 patients 353 (27.3%) were UL, 442 (34.1%) were OL. 44% of
2013 observational for 168 patients aged 1 month patients received at least one medicine for UL use, and
Malaysia explanatory to 18tears 82.1% of patients received at least one medicine for OL use
study
Porta et al., 2010 Prospective 2 weeks 1244  antibiotic 616 children OL antibiotic use is very common among European
Three European study prescriptions aged 0 to 17 paediatric patients
countries-  Greece, years
Italy, UK,
Lindell-Osuagwu Prospective 2 weeks 629 prescriptions 141 patients 321 (51%) were for licensed medicines, 226 (36%) were
et al 2009 study for 108 patients aged 0- 18 OL and 82 (13%) were UL medicines. 24% of 108 children
Finland years received licensed medicines; 66% received OL; 33%

received UL medicines.
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2.3.1.2 Studies carried out in paediatric intensive care units & other paediatric wards

Four studies in were carried out in Paediatric Intensive Care Unit (PICU) and other wards (Berdkan
et al., 2016; Garcia-Lopez et al., 2017; Jobanputra, Save & Bavdekar, 2015; Lee et al., 2013). The

four studies are included in Table 2.3.
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Table 2:3: Studies carried out in paediatric intensive care units & other paediatric wards

Study Design Duratio  No. of No. of patients Main findings

Year/Countr n prescriptions

y reviewed

Garcia- Prospective 6 weeks 696 prescriptions 42 patients aged 8.6% of total prescription were UL and 53.9% were OL use.

Lopez et al., observation involving 102 0- 18years old Main reasons for OL use were indication, age and dose.

2017 Spain  al medicines

Berdkan et Retrospecti 10 2054  prescribed 500 patients 11.1% and 15.8% of medicines prescribed were UL according

al., 2016, veanalysis months  medicines Aged 0- 16years the French Medical Regularity Authority and the Food and Drug

Lebanon old Administration (FDA) respectively. 30.2% were OL and 33.5%
were OL according to the French Medical Regularity Authority
and FDA respectively.

Jobanputra, Prospective 12 1789 prescriptions 482 aged 28 days 738(41.25%) were OL and 376(21.01%) were UL. OL medicines

Save & observation months to 12years use was highest in infants (56.52%) with indication outside the

Bavdekar, al license (32.37%) being the commonest category of OL

2015, India medicines’ use across all age groups.

Lee et al Prospective 2 months 1295 prescriptions 194 patients aged 353 (27.3%) were UL and 442 (34.1%) were OL. 44% of patients

2013 observation for 168 patients 1 month to 18tears received at least one medicine for UL use, and 82.1% of patients

Malaysia al received at least one medicine for OL use

explanatory
study
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2.3.1.3 Studies carried out in emergency units

Three studies were carried out in paediatric emergency units (Czarniak et al., 2015; Taylor et al.,

2015; Morales-Carpi et al., 2010); these are summarised in Table 2.4.

Table 2:4: Studies carried out in emergency units

Study Design Duration  No. of No. of patients Main

Year/Cou prescription finding

ntry s reviewed S

Czarniak Retrospective 12 months 2,654 699 patients aged 0- 1905 (71.8) were licensed,

et al., chart review prescriptions  18years 681 (25.7%) were OL and 68

2015, for 330 drugs were UL. Infants and

Australia children had the most OL
prescription (31.7% and
35.9% respectively) and
highest UL  prescribing
(7.2%) occurred in infants (p
< 0.0001).

Taylor et Retrospective 12 months 6786 3343 aged 0-17years 2072 (30.5%) were OL/UL.

al., 2015, observational medicines 1213 (36.3%)of the patients

Australia administered were prescribed OL/UL.

Morales-  Prospective 14 months 667 462 children Of the 152 formulations

Carpietal observational prescriptions  Aged 0- 14 years old. prescribed, 107 were used in

2010 and descriptive for 336 OL manner.

Spain study children
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2.3.1.4 Studies carried out in general and surgical paediatric wards

Majority (17) of the studies were conducted in general paediatric wards, surgical, and nephrology
wards (Ballard et al., 2013; Bellis et al., 2013; Berg & Tak, 2011; Conroy et al., 2000; Craig,
Henderson & Magee, 2001;; Di Paolo et al., 2006; Dos Santos & Heineck, 2012; Gavrilov et al.,
2000; Gomes et al., 2015; Hsien et al., 2008; Joret-Descout et al., 2015; Neubert et al., 2004,
Palcevski et al., 2012; Saiyed, Lalwani & Rana, 2015; Shah et al., 2010; Turner et al, 1999;

Yasinta et al., 2015). A summary is provided in Table 2.5.
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Table 2:5: Studies carried out in general and surgical paediatric wards

Study Design Duratio  No. of No. of Main findings
Year/Countr n prescriptions  patients
y reviewed
Gomes et al., Prospective cross- 6 months 1,158 320 aged 28 57.2% were in-label, 36.4% were OL, and 6.3% were UL. Prevalence of
2015, Brazil  sectional corresponding  months to UL and OL medicines’ use was 20.9% and 77.8% respectively.
to 65 drugs 14 years
Joret- Retrospective 1 day 315 120 aged 1-  190/60.3 % were licensed, 115/36.5 % were OL and 10/3.2 % were UL.
Descout et cross-sectional prescription 16 years 54 % of patients received an OL/UL medicine.
al., 2015, medicines
France
Saiyed, Prospective non-  6months 1,645 320aged 0  70% of 1645 medications were OL. ADRs occurred in 47 (10.85%) out of
Lalwani & interventional medications to 12 years 320 patients. No. of OL medicines significantly increased the hazard of an
Rana, 2015, administered ADR hazard ratio (P = 0.002). Most common ADRs were macupapular
India rash, chills, ataxia and pyrexia.
Yasinta et Retrospective 1 year 1424 385 aged 16.64% of 1424 prescriptions were OL, and 31.43% of 35 medicines were
al., 2015, review corresponding  1months- prescribed in OL manner. 40.78% of 385 patients received OL nephrology
China to 35 drugs 18 years old medicines.
Ballard et Retrospective 7 weeks 887 medicines 300 patients  32% of medicines were OL
al., 2013 review aged 0- 12  57.3% of patients received an off-label medicine of the 106 different
Australia years old medicines,
Bellisetal.,  Nested case- 12month 10,699 1388 6980 (68.8%) of the total medicines were licensed, 2407 (23.7%) were OL,
2013, UK control study S different drugs patients and 758 (7.5%) were UL. 435 (6.2%) of all medicines were implicated in at
within a aged least one definite or probable ADR. 298 (12.4%) of OL medicines and 113
prospective between 0 (14.9%) of UL medicines were associated with ADRs.
cohort study to 16 years
and 11
months.
Dos Santos  Cross-sectional 3 months 342 342 patients  12% of prescriptions were UL, and 39% were OL
& Heineck descriptive prescriptions aged 0to 14 95.3% of patients received OL or UL medicine
2012 prospective study of 2026 items  years
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Brazil
Palcevski et
al., 2012
Croatia

Berg & Tak
2011
Netherland

Shah et al.,
2010
Northern
Ireland &
Singapore

Hsien et al.,
2008
Germany

Di Paolo et
al., 2006
Switzerland
Neubert et
al., 2004,
Germany

Prospective cross-
sectional study

Retrospective
Analysis of
electronic
prescriptions
ordering system
Prospective cross-
sectional study

Prospective
observational
study

Prospective study

Prospective
pharmacoepidemi
ological

1 day
each
month
for 12
months
2 weeks

4 weeks

6 months

6 months
pilot
study
8months

1643prescripti
ons

Of 198
different drugs

268 drug
prescriptions

2073
medicines NI
674 medicines
Singapore

1,812
prescriptions
representing
211

different drugs
483
prescriptions

740 drug
prescriptions

691 patients
aged 1 day
to 20 years
old

39patients
aged 0.25-
17 years old

389
children in
NI,

252
children in
Singapore
(authors did
not specify
age of
children)
417 patients
aged 0- 18
years

60 patients
aged 0 to 18
years

178 patients
aged 0- 18
years old

46% of the different drugs were OL or UL. 48% of patients received at
least one OL or UL medicine. 25% of all the prescriptions were either OL
or UL.

87% of patients received OL or UL medicine
59% of children received at least two UL medicines

More medicines were prescribed in an OL and UL manner in N1 (10.4%
and 32.6% respectively) compared to Singapore (1.3% and 20.6%
respectively).

31% of all were OL. 61% of 417 patients received at least one OL
prescription. The percentage of OL prescriptions among the five most
frequently prescribed medicines groups were: cardiovascular medicines,
60%; anti-infectives, 42%; respiratory medicines, 30%; medicines for GIT,
25%; analgesics and antipyretics, 3%.

51% (247) prescriptions were licensed, 24% (114), were UL and 25% (122)
were OL. All patients received at least one UL or OL medicine.

198 (27.7%) medicines were used in either OL or UL manner. 46 ADRs
were observed in 31 patients (17.4%); ADRs were associated with 5.6% of
the 517 licensed medicines prescriptions, and with 6.1% of the 198 OL or
UL medicine prescriptions.
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Cohort-based

survey
Craig, Prospective study
Henderson

& Magee,

2001,

Northern

Ireland

Gavrilovet  Retrospective
al., 2000 analysis of

Israel medical records

Conroy et Prospective study
al., 2000, 5

European

countries

Turner et Prospective

al., 1999, UK surveillance study

2 months 237
prescriptions

2 months 222 medicine
prescriptions

4weeks 2262 drug
prescriptions

13 weeks 4,455 drug
courses

74 patients
aged from
one week
old to 13
years

132 patients
aged
1month to
18 years
624patients
aged 4days
to 16 years

936patients
aged from
lday to 18
years

77.2% medicines were licensed; 22.8% prescriptions were non-licensed
(3.4% were UL and 19.4% were OL).

8% of the 222 medicines were UL and 26% were OL. 42% of children
received either OL or UL medicine.

1036 (46%) of all prescribed medicines were either UL or OL. 67% (421)
of patients received an UL or OL medicine.

48% (507) out of 1046 admitted patients received one or more OL or UL
medicine. ADRs occurred in 11% (116) of the 1046 admissions. ADRs
were associated with 112 (3.9%) of the 2881 licensed medicines, and 6%
(95) of the 1574 OL/UL medicines.
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2.3.2 Definition of off-label and unlicensed use

Among the studies included in this review, there were variations in the definition of OL and

UL medicines’ use. Majority of the studies (26) defined OL and UL use based on the country’s

national formulary and the information provided in the SPCs; 10 studies adopted the Turner

et al. (1998) definition of OL and UL medicines’ use, while two studies adopted the Neubert

et al (2008) definition. Table 2.6 includes studies and definition the authors adopted.

Table 2:6: Definitions of off-label and unlicensed medicines in the included studies

Definition of OL/UL

Number of
studies

Authors/Year

National formulary
and/or SPC

26

(Bellis et al., 2013; Carvalho et al., 2012; Cuzzolin &
Agostino, 2016; Dell’Aera et al., 2007; Di Paolo et al., 2006;
Dos Santos & Heineck, 2012; Gomes et al., 2015; Hsien et al.,
2008; Jobanputra, Save & Bavdekar, 2015; Kieran et al., 2014;
Laforgia et al., 2014; Lee et al., 2013; Morales-Carpi et al.,
2010; Mukattash et al., 2016; Neubert et al., 2004; Oguz et al.,
2012; Palcevski et al., 2012; Porta et al., 2010; Saiyed,
Lalwani & Rana, 2015; Schweigertova et al., 2016; Shah et al.,
2010; Ballard et al., 2013; Berg & Tak, 2011; Czarniak et al.,
2015; Taylor et al., 2015; Yasinta et al., 2015)

Turner’s definition

10

(Berdkan et al., 2016; Craig, Henderson & Magee, 2001;
Conroy et al., 2000; Conroy et al., 1999; Gavrilov et al.,
2000; Joret-Descout et al., 2015; Lindell-Osuagwu et al.,
2014; Lindell-Osuagwu et al., 2009; O’Donnell et al., 2002;
Turner et al., 1999)

Neubert’s definition

(Garcia-Lopez et al., 2017; Lass et al., 2011)
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2.3.3 Studies that investigated prevalence of off-label and unlicensed medicines use

Thirty-four studies investigated the prevalence of OL and UL medicines use in paediatrics
(Table 2.1). Some of the studies reported prevalence of OL and UL medicine use separately
while others reported it together. Among the studies conducted in NICU, Lass et al., 2011
reported the highest combined OL/UL prevalence of 87%, Cuzzolin & Agostino, 2016 and
Oguz et al., 2012 reported combined OL/UL prevalence of 73.5% and 62.3% respectively.
Among the nine studies conducted in NICU, Conroy et al., 1999 reported highest OL
prevalence of 54.7% and lowest UL prevalence of 9.9%. Up to 100% of patients in this setting
received at least one OL or UL medicine (Conroy et al., 1999; Kieran et al., 2014; Lass et al.,
2011; O’Donnell et al., 2002). In the paediatric general ward, high prevalence OL and UL
medicines use is also reported. In a prospective study of 342 patients, Dos Santos & Heineck
(2012) reported that 95.3% of patients received UL or OL medicines. Prevalence of OL and
UL medicine use in this setting is reported to be between 25% - 77% (Di Paolo et al., 2006;
Gomes et al., 2015) and 3.2% - 24% (Joret-Descout et al., 2015; Di Paolo et al., 2006). OL and
UL medicines use is therefore a common practice among all paediatric settings with higher

incidence reported in intensive care units.
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2.3.4 Studies that investigated safety issues associated with the use of off-label and
unlicensed medicines

Four studies (Bellis et al., 2013; Neubert et al., 2004; Turner et al., 1999; Saiyed, Lalwani &
Rana, 2015) investigated adverse drug reactions (ADRs) associated with the use of OL and UL

medicines’ use in paediatrics. The four studies were all of prospective design.

In a prospective study of 1,046 admissions in which 48% of the patients received one or more
OL or UL medicines, ADR occurred in 11% of the admissions. Approximately 4% of the ADRs
were associated with licensed medicines and 6% was associated with OL/UL medicines
(Turner et al., 1999). In a related study of 320 patients, 70% of prescribed medicines were OL.
ADRs occurred in 10.8% of the patients, with the most common ADRs being macupapular
rash, chills, ataxia and pyrexia (Saiyed, Lalwani & Rana, 2015). Bellis et al. (2013) reported
12.4% ADR with OL and 14.9% ADR with UL medicines compared with 6.2% with licensed
medicine. The study reported a prevalence of 23.7% for OL and 7.5% for UL medicines. A

summary of studies that investigated ADRs is provided in Table 2.7.
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Table 2:7: Studies that investigated adverse drug reactions associated with use of off-label and unlicensed

Study/Year Design Definition Duration  Setting  No. of No. of Main findings
Country prescriptions patients
reviewed
Saiyed, Prospective OL use of 6months paediatri 1,645 medications 320 aged 0 to 70% of medicines were OL. 51 ADRs occurred in
Lalwani & non- medicines  was c ward administered 12 years 10.85% out of 320 patients. OL caused 367%
Rana, 2015, interventional  based on authors’ ADRs; licensed medicines resulted in 33% of
India categorisation. ADRs. ADR increased with increase in number of
OL medicines (P = 0.002).
Bellisetal., Nested case- OL and UL use of 12months Medical 10,699 different 1388 patients 68.8% of medicines were licensed; 23.7% were
2013, UK control study medicines  was ward medicines aged between OL, and 7.5% were UL. 6.2% of licensed
within a based on 0 to 16 years medicines caused at least one definite or probable
prospective information and 11 ADR; 12.4% of OL medicines and 14.9% of UL
cohort study obtained from the months. medicines caused at least one definite or probable
SPCs. ADR respectively.
Neubert et Prospective OL and UL 8months Paediatri 740 drug 178 patients 27.7% medicines were used in OL and/or UL
al., pharmacoepide classified based c prescriptions aged 0O- 18 manner. 46 ADRs were observed in 31 patients
2004, miological on information isolation years old (17.4%); ADRs were associated with 5.6% of the
Germany  Cohort-based  obtained from ward licensed prescriptions, and with 6.1% of the OL or
survey Fachinfo compact UL prescriptions.
disc 2001.
Turner et Prospective Turner et al. 1998 13 weeks  surgical, 4,455 drug 936patients 48% (507) out of 1046 admitted patients received
al., 1999, surveillance definition medical, courses aged  from one or more OL or UL medicine. ADRs occurred
UK study neonatal lday to 18 in 11% (116) of the 1046 admissions. ADRs were
surgical, years associated with 3.9% of licensed medicines, and
cardiac 6% of OL/UL medicines.
intensive
care and
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general
paediatri
c
intensive
care units
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2.4 Discussion

This review adds to existing body of literature in confirming a high prevalence of OL and UL
medicines use among paediatric patients in different paediatric settings. In 2007, the European
Medicines Agency introduced a legislation, the Paediatric investigation Plan (PIP) that encourages
inclusion of children in clinical trials (European Medicines Agency, 2007). This was to ensure
sufficient paediatric formulations in the market, and to minimise OL and UL prescribing in
paediatrics. Lindell-Osuagwu et al. (2009) reported that the proportion of prescriptions for OL use
in different paediatric settings was 58% prior to the PIP legislation. A repeat study 10 years after
the first found that the proportion of prescriptions for OL use was 79% (Lindell-Osuagwu et al.,
2014). Although Lindell-Osuagwu et al reports show increase in OL prescribing following PIP
legislation, Van Riet-Nales et al (2011) reported an improvement in development of newer types
of paediatric dosage forms, such as mini-tablets or oro-dispersible films. The authors however

concluded that there is still need for further research in paediatric medicines.

Paediatric medicines research is influenced by recent legislation to develop age-appropriate
formulations; however, there are many challenging factors that affect designing suitable
formulations for the paediatric population (Buckley et al., 2017). These factors include the
heterogeneity of paediatric population especially in swallowing abilities, taste preferences, and
dosage requirements (Buckley et al., 2017). To develop age-appropriate medicines therefore,
collaboration between experts (formulators, clinicians, toxicologists and medicines’ disposition
scientists) for production of suitable amount of excipients, dosing regimen, duration of treatment,
route of administration, as well as the indication is needed (Schmitt, 2015). Another factor that
affects design of age-appropriate medicines is excipients selection. This is because there is a lack

of specific standards regarding the safety of the excipients commonly used in the different groups
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of paediatric populations as some excipients are implicated in safety incidents when used in
paediatric population while they used safely in adults (Fabiano et al., 2011). The consequence of
these challenges is that, there is lack of paediatric age-appropriate formulations and OL and UL
medicines’ use remains a problem in paediatric practice. Thus, most of medicines used for
paediatric patients are used in an OL and/or UL manner with regard to age, indication, dosage and
frequency (Ballard et al., 2013; Bellis et al., 2013; Conroy et al., 1999; Conroy et al., 2000; Di

Paolo et al., 2006; Hsien et al., 2008; O’Donnell et al., 2002; Porta et al., 2010).

A higher prevalence of OL and UL medicines’ use is reported in the neonatal intensive care unit
than in other paediatric settings (Cuzzolin & Agostino, 2016; Lass et al., 2011; Lindell-Osuagwu
et al. 2014; Oguz et al., 2012). The paediatric population with highest exposure to OL and UL
medicines is neonates, particularly preterm neonates with all preterm neonates reported to receive
at least one OL or UL medicine (Lass et al., 2011). That is because preterm neonates usually have
very low body weight which affects absorption, distribution, metabolism and extraction of
medicines. Underdeveloped organs, decrease in body water and co-morbidities during the

developmental stages lead to further changes of the pharmacokinetics in this group of patients.

There were variation in definitions and classifications of OL and UL between the authors.
Although Neubert et al. (2008) published a consensus definition of OL and UL use of medicines,
most of the studies defined OL and UL use based on national formulary and/or SPCs while others
adopted the Turner et al. (1998) definition. Thus, there is currently no consensus on the definition
of OL and UL medicines use in paediatric. This can makes the judgement on OL and UL use
limited to authors’ classifications and categories, which made the comparison of published studies

difficult. This review highlights the need for a consensus definition of OL and UL medicine use in
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paediatrics and a uniform method of reporting OL and UL prevalence and safety to enable

comparison.

OL and UL medicines prevalence is reported differently between authors. Whilst some authors
report combined OL/UL prevalence (Lass et al., 2011; Cuzzolin & Agostino, 2016; Oguz et al.,
2012), others report OL and UL separately (Conroy et al., 1999; Lee et al., 2013; O’Donnell et al.,
2002; Turner et al., 1999). Thus, it is again difficult to compare the results between different

studies.

The different studies employed different designs (prospective and retrospective). The study’s
design usually has a major effect in achieving the desired outcomes. Both prospective and
retrospective designs involved review of drug charts and/or medical notes and databases.

Variation in methods investigating the same subject can lead to variation in the results obtained.

Although there is high prevalence of use of OL and UL medicines in children in different in-patient
care settings, problems associated with their use are low (Taylor et al., 2015). Medicines related
problems (MRPs) comprised of Adverse drug reactions (ADRs), adverse drug events (ADEs), and
medication errors (MEs), however the four studies included in this review assessed one aspect of
the MRPs associated with the use OL and UL medicines (ADRs). The prevalence of ADRs
associated with the use of OL and UL medicines are higher when compared with licensed
medicines (Neubert et al., 2004; Turner et al., 1999). The risk of ADRs to OL and UL medicines
increases with increased number of OL and UL used (Saiyed, Lalwani & Rana, 2015). ADR was
classified as definite, probable or possible (Turner et al., 1999). OL and UL medicines are reported
to be associated with higher prevalence of definite or probable ADRs (Bellis et al., 2013). Despite
the fact that OL and UL medicines’ use is common in paediatrics, it poses safety implications
because of the major differences between children and adults in their pharmacokinetics and
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pharmacodynamics. Thus, safety studies to explore all aspects of OL associated problems are
important for this population. There is also the need for a holistic view at the problems that are
associated with the use of OL and UL medicines in this patient population by assessing other

aspects of MRPs.

A major limitation of this review is that it only focused on studies of OL and UL use in in-patient
paediatrics settings, thus the findings may not present the overall picture of the prevalence and
problems associated with OL and UL use of medicines in the paediatric patients in other settings.
Another limitation of this review is that a meta-analysis of included studies could not be performed.
This was due to the variation in OL and/or UL definitions, author’s methodologies, participants

age-groups, and settings.

Findings of this systematic review confirms results of previous reviews, and revealed high
prevalence of use OL and UL medicines in paediatric in-patients. While there is high prevalence
of use of OL and UL, problems associated with their use were low, and comprised mainly of
ADRs, such as, macupapular rash, chills, ataxia and pyrexia. Further studies are required to
evaluate the safety and effectiveness of OL and UL medicines use in this setting by investigating

all other aspects of MRPs.

2.5 Chapter summary

This chapter describes the systematic literature review that was undertaken to determine the
prevalence of OL and UL medicines, and problems associated with the use of OL and UL

medicines in paediatric patients.

e Findings of the review show high prevalence of OL and UL medicines use among

paediatric patients, especially those admitted to intensive care units.
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2.6

There was no consensus on the definition of OL and UL use of medicines among the
authors of the included studies

There were no studies that investigated MRPs associated with use of OL and UL medicines
in paediatric patients, however ADRs have been reported to be higher with the use of OL
and UL medicines when compared with licensed medicines.

This review therefore highlights the need for further research to investigate all aspects of

MRPs associated with the use of OL and UL medicines in paediatric patients.

Research rationale, aim and objectives

From the literature review, no study was found that investigated all aspects of MRPs associated

with the use of OL and UL medicines in paediatric patients. Thus conducting a research to explore

all aspects of MRPs associated with the use of OL and UL medicines in order to produce

recommendations for improving paediatrics’ practice is justified.

26.1

Research Questions

What is the prevalence of MRPs associated with the use of OL and UL medicines in
paediatric in-patients?

What are the types of MRPs associated with the use of OL and UL medicines in paediatric
in-patients?

What is the severity of the identified MRPs?
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2.6.2 Research Aim

To investigate MRPs associated with the use of OL and UL medicines in paediatrics in-patients

admitted to intensive care units (ICUs) of a paediatric hospital, London, United Kingdom.

2.6.3 Research objectives

e Todetermine the prevalence of OL and UL medicines use, particularly problems associated
with the use of OL and/or UL medicines in patients admitted to ICU of the paediatric
hospital.

e To identify the type of MRPs experienced by patients admitted to ICU of the hospital.

e To categorise these MRPs according to their severity.

e To produce a list of recommendations to prevent MRPs associated with OL and UL

medicines’ use in paediatrics.
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Chapter 3:  Methodology

3.1 Introduction

Research is the systematic and rigorous process of enquiry, which aims to describe phenomena
and to develop and test explanatory concepts and theories (Hunter & Long, 1993). Research is a
comprehensive area that is informed by several elements. Some of these include theory,
epistemology, and ontology. In the following sections, these different elements that inform choice

of research methods and designs will be discussed.

3.1.1 Relationship between theory and research

Theory can be defined as a generalisation about a phenomenon, an explanation of how or why
something occurs. It can also be defined as a widely accepted principle or explanation of nature
(Creswell, 2003). Theory as well as background literature provide the basis and justification for
conducting research. Based on the influence of theory, research can be divided into two main
categories which are deductive and inductive research. Theories generate hypotheses that can be
proven or disproved by research. In conducting research, the researcher can draw on theoretical
ideas or what is known about a particular area in order to deduce a hypothesis; this is termed
deduction (Bryman, 2015). After a hypothesis is deduced, data are collected in relation to concepts
that have been made up from the hypothesis. Findings from data collected are then used to confirm
or reject the hypothesis. Figure 3.1 shows the process of deduction and relationship between theory

and research.
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1. Theory

.

2. Hypothesis

-

3. Data collection

4. Findings

Figure 3:1: The process of deduction (Sources: Bryman, 2015, Social research strategies

On the other hand, induction involves observation of phenomenon of interest. This is followed by
collection of data and generalisations based on findings from data. Once a set of initial data has
been collected, further data are then collected to establish conditions in which a theory will or will

not hold (Bryman, 2015).

3.1.2. Epistemology

Epistemology is one of the branches of philosophy that is concerned with study of knowledge. It

is concerned with what should be regarded as an acceptable source of knowledge. There are two
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epistemological positions that have been adopted in the study of knowledge, these include
positivism and interpretivism (Bowling, 2009; Bryman, 2015).

Positivism assumes that true knowledge is obtainable through experiment and observation on the
basis of experience of senses (Guba & Lincoln, 1994). The positivist approach to enquiry has
directed research in the natural sciences (e.g. bio-medicine) (Bowling, 2009). Positivism is related
to an empiricist and deterministic philosophy that assesses cause and effect relationships, and seeks
to measure in quantitative terms, observe and make objective predictions of relationships in the
variables (Cook, 2015). Positivism is the world of science and testing hypotheses. In the positivist
world, researchers are objective and strive to minimise sources of bias wherever they can. In other
words, researchers exist apart from their data (Guba & Lincoln, 1994). Positivism aims to discover
laws using quantitative methods to prove facts.

Quantitative research is therefore an empirical and systematic research into the phenomena that
are observable. It involves either measuring certain characteristics in the population, counting
these characteristics and/ or transferring these characteristics to numbers (Shagoury, & Power,
2012). Quantitative research methods include experiments which include randomised control trial
(RTC), before-after, after-only, and time series; survey (cross-sectional and longitudinal surveys);
computational and mathematical modelling and ex-post facto research (Bowling, 2009; Shagoury,
& Power, 2012). Quantitative studies start with a predicament statement as well as include the
hypothesis development, a literature evaluation and a quantitative statistics investigation
(Creswell, 2003). Consequently, the approach will be objective; generate hypotheses and test them

without any bias.

Interpretivism is an epistemological position often assumed by social scientists. It assumes that

the study of social reality should not be subjected to the similar methods of research employed in
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the natural sciences (Bryman, 2015). Interpretivists therefore hold the view that researchers need
to be conscious of the fact that our language, ideas and concepts lead to our thoughts regarding the
social world (Nelson, Groom & Potrac., 2014). For interpretivists, the research is interactive and
jointly participative by the researcher and participants, thus the researchers’ opinions are the key

element in concluding findings (Bryman, 2015). Methods commonly employed are qualitative.

Qualitative research therefore investigates how people see or interpret events or how they make
sense of their experience and the world around them. It describes and explains rather than count
data (Goertz, & Mahoney, 2012). Methods of qualitative research include
observation/ethnography, interviews, focus group, grounded theory study, and content analyses
(Bowling, 2009). All qualitative strategies focus on three steps including namely: describing,

explaining and interpreting composed data (Creswell, 2003).

3.1.3. Ontology

Ontology is the study of beings and it attempts to identify things that are in existence around us.
Essentially, it is the study of beings and their relative similarities and differences. Ontology
attempts to respond to questions that start with ‘what.” The subject is concerned with whether
things exist or do not exist. The main positions in ontology include objectivism and constructivism
(Charlwood et al., 2014). Objectivism assumes that social phenomena and their meanings have an
existence that is independent or separate from human actors (Goldkuhl, 2012). The objectivists
rely on quantitative methods. Constructivism focuses on how humans form meaning relative to
interaction of their ideas and experiences. Constructivism advocates learning to be an active
process in which learners make discovery of facts, concepts and principles for themselves. Thus,

intuitive thinking is a main feature in constructivism (Fosnot, 2005). Constructivists argue that
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human beings construct their own social realities in relation to one another. The goal of
constructivist research is to gain understanding, as opposed to prediction. Qualitative research

leans towards constructivism (Bowling, 2009; Bryman, 2015). The table below (Table 3.1) shows

differences between quantitative and qualitative research:

Table 3:1: Comparisons between quantitative and qualitative studies

Qualitative study

Quantitative study

Based on subjective data obtained through
the scientific literature, focus groups and in-
depth interviews.

Inductive: Generates hypothesis/ theories.

Subjective: Provides the viewpoint of the
researcher.

Text based.

Comprehensive information from smaller
sample size.

Open ended questions and unstructured/
semi-structured response.

No statistical data analysis.

Based on objective (numeric) data obtained
through the scientific literature, structured
observations and interviews.

Deductive: Tests hypothesis/ theories and
concepts.

Obijective: Provides observed effect regardless
of the research viewpoint.

Number based.

Partial information with larger sample size.
Closed ended questions and structured
response.

Statistical data analysis.

While research methods have been broadly classified into two (quantitative and qualitative),

there is increasing emphasis on the use of mixed methods in pharmacy practice research.

According to Leech & Onwuegbuzie (2008), mixed methods research is the research that

involves collecting, analysing, and interpreting both quantitative and qualitative data in a single

study or in a series of studies that investigate the same phenomenon. According to Agency for

Healthcare Research and Quality (AHRQ), using mixed methods strengthens and enhances

validity of a study and offset weaknesses and limitations of certain research methods (AHRQ,

2013). Mixed method approach also enables the researcher to collect comprehensive data from

different perspectives, which helps to reduce the researcher’s personal bias.



This research followed a positivist approach because it sought to measure certain characteristics
(medicines related problems (MRPs) associated with the use of off-label (OL) and unlicensed (UL)
medicines) in a certain population (paediatric in-patients) by counting these characteristics. Thus,
quantitative method was employed in this research.

Quantitative methods provide the researcher the ability to capture and measure data. The
relationship between dependent and independent variable is studied in a comprehensive manner.
Hence, it is to the advantage of the researcher that the study is objective in terms of its findings
and outcomes. The method is also used in the testing of hypotheses of experiments owing to its
utility of statistical tools to establish relationship between data set. The key disadvantage of
quantitative method is that the context of experiment or study is not taken into account when using
statistical analysis. Quantitative method does not evaluate elements in natural settings or
comprehends meaning of different aspects as it is in qualitative methods. Another disadvantage is
that there may be an element of unintentional bias as statistical results may lead to correlation.
However, correlation may not imply causality as can be deduced from outcomes (Goertz, &
Mahoney, 2012).

Quantitative research can employ experimental or observational designs. Experimental studies
involve manipulation and randomisation of subjects while observational studies do not involve
intervention or experiments and are conducted under a physical appearance of the researcher and
document the phenomena of the interest without bias (Creswell, 2003; Smith, 2002). Observational
studies can be cross-sectional (data is collected from population of interest at one point in time),
or longitudinal (data is collected two or more times from the same population over a specified

period) (Bowling, 2009). Observational studies can be conducted prospectively (where data
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collection takes place over the forward passage of time) or retrospectively (data is collected from
a phenomenon that occurred in the past).
Prospective and retrospective cohort studies have different strengths and weaknesses. The
major strength of a prospective cohort study is the accuracy of data collection with regard to
exposures, confounders, and endpoints, but this is realised at the cost of an inevitable loss of
efficiency, for this design is both expensive and time-consuming because of a usually long
follow-up period. Vice versa, the retrospective design is a very time-efficient and elegant way
of answering new questions with existing data, but one has no choice other than to work with
what has been measured in the past, often for another purpose (e.g. patient care) than the one
under investigation.
Retrospective cohort studies have the following distinct advantages when compared with
prospective cohort studies (Sedgwick, 2014):

e can be conducted on a larger scale

e achieve greater variability

e require less time to complete

o fewer ethical objections

e Detter for analysing multiple outcomes.

e generally less expensive because outcome and exposure have already occurred, and the

resources are directed at mainly collection of data

On the other hand, retrospective studies have disadvantages when compared to prospective studies.
These disadvantages include that some key statistics cannot be measured, and significant biases

may affect the selection of controls (selection bias and miss-classification or information bias).
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With retrospective studies, the temporal relationship is frequently difficult to assess. Also, those
who conduct retrospective studies cannot control exposure or outcome assessment but instead need
to rely on others for accurate recordkeeping. That is particularly problematic because it can be very
difficult to make accurate comparisons between the exposed and the non-exposed subjects.
Retrospective studies may also need very large sample sizes for rare outcomes (Creswell, 2003).
In retrospective studies bias is introduced in the sample selection; whereas in prospective studies
it is introduced in outcome judgment (Gerhard, 2008). Table 3.2 summarises key elements of

prospective and retrospective studies (Koop & Strang, 2001; Mann, 2003; Weinger, Slagle, Jain,

& Ordonez, 2003):

Table 3:2: Comparison of the key elements of retrospective and prospective studies

Key element Prospective Retrospective

Exposure Assessed at the time the study Assessed in the past.
commences

Direction Forward Backward

Sample selection

Ethical requirements
Data collection

Data analysis
Duration
Cost

Outcome

Intervention

Samples are selected from the
available participants

More ethical requirements
Data is collected by the
researcher

Analysis of the outcome and
underlying factors
Longer study duration
More expensive

The outcome s
throughout the study
Intervention is possible

pursued

Samples are selected from the
available data

Less ethical requirements
Data is already available for
the researcher

Analysis of the outcome and
underlying factors.

Shorter study duration

Less expensive

The outcome has already
occurred

Intervention is not possible

While it is easier and less expensive to conduct a retrospective study, in this research both
retrospective and prospective methods were employed to generate robust data and compare results
from the different designs. Also because this is the first study to investigate MRPs associated with

the use of OL and UL medicines, both methods were adopted to strengthen the findings.
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3.2 Assessing quality in research

3.2.1 Validity

Validity refers to the extent to which the findings of a study are a true reflection of phenomena

under study (Bryman, 2015). Validity refers to the degree in which test or measure device is truly

measuring what we intended it to measure. It demonstrates the integrity of findings that concluded

from the research. Types of Validity are (Bryman, 2015):

Internal validity: is concerned with the causal relationship between two or more variables
in the study.

External validity or generalisability: is concerned with whether the findings can be
generalised beyond the specific research context. The most important factors that
determine the generalisability of study findings are the sampling strategies, procedures and
sizes, and response rates (e.g. surveys), and representativeness and completeness of data
(e.g. databases). If probability sampling strategy is employed; and there is
comprehensiveness of databases and sampling frames, good response rates (surveys) and
steps are taken to ensure data collected are valid, findings should be generalisable to the
population from which the sample was drawn.

Construct validity: is the term given to a test that measures a construct accurately and there

are different types of construct validity, mainly concurrent, content and predictive validity.

In this research, a content validity was performed for the data collection form, identification of

MRPs, causes of MRPs, intervention and outcome of MRPs, severity and preventability of MRPs.
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3.2.2 Reliability

Reliability refers to the extent to which procedures, measures and data are reproducible. Methods
of testing reliability include test-retest, alternate form and internal consistency (Bowling, 2009).

In this research, method adopted to check reliability was test-retest of the data collection form.

3.3 Sampling in research

In research, sampling technique used depends on the type of research employed. In quantitative
research, probability sampling techniques such as simple random sample, systematic sample,
stratified sampling, cluster sampling are employed. Non-probability sampling techniques, such as,
convenience sampling, purposive sampling and snowballing technique are employed in qualitative
studies (Smith, 2002). For the purpose of this study, random sampling was used as it demonstrates

no bias, and all participants have the same chance of selection, and equal probability to be included.

3.4 Study framework

Research framework is defined according to Liehr and Smith (1999) as a structure that provides
guidance for the researcher as study questions are fine-tuned, methods for measuring variables are
selected and analyses are planned. Once data are collected and analysed, the framework is used as
a mirror to check whether the findings agree with the framework or whether there are some
discrepancies; where discrepancies exist, a question is asked as to whether or not the framework
can be used to explain them (Smith, 2002).

As indicated in Chapter 2, section 2.6, the aim of this research was to investigate MRPs in
paediatric patients admitted to paediatric intensive care units (PICU) and neonatal intensive care

unit (NICU) of a paediatric hospital.
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The research was undertaken in two different phases: retrospective and prospective. The
retrospective phase involved review of medical case notes of patients admitted into PICU between
April and September 2014. This was carried out between March and August 2015.

The prospective phase was divided into two studies and was conducted in the two units (PICU &
NICU). The first study was undertaken in PICU for a period of six months from October 2015 to
March 2016, and the second study was undertaken in NICU over a six months period from January
2016 to June 2016. The studies covered different periods to ensure data collected included
information from different seasons’ epidemiological illnesses. The figure below shows the timing

and phases of the studies:
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[ Systematic literature review of the use of off-label and unlicensed medicines in paediatric in-patients ]

Aim: to investigate the prevalence of
MRPs associated with the use of OL &
UL medicines in paediatric in-patients

Protocol development, NHS
Ethics and R&D approvals

Figure 3:2: Medicines related problems study framework



3.5 Study Setting

The use of OL and UL medicines is common in paediatric healthcare settings. However, a
systematic review assessing OL/UL prescription in paediatrics found higher rates in hospital
versus community and primary care settings (Pandolfini & Bonati, 2005). In hospital settings,
OL/UL prescription was found to be higher in paediatric and neonatal intensive care units than in
general paediatric wards. Ninety percent of patients admitted to NICU are reportedly prescribed
OL and/or UL medicines, while 67% of patients admitted to PICU are prescribed OL and/or UL
medicine (Conroy, Mclintyre & Choonara, 1999; Conroy et al., 2000). Therefore, the choice of the
study setting (ICUs in secondary care setting) was based on the findings in literature, and was not
based on the advantages and disadvantages of conducting research on primary and secondary care

settings.

3.6 Research Tools

In this research, the Pharmaceutical Care Network Europe (PCNE V6.2) classification was used.

The following section provides a brief description of PCNE.

3.6.1 Pharmaceutical Care Network Europe

The PCNE was established in 1994 by European researchers on pharmaceutical care. The first
classification scheme for medicines related problems was produced in 1999 (Pharmaceutical Care
Network Europe, 1999). The main aim of the classification system was to ensure an international
standard system, which enable health care professionals to compare results from research, studies
between different settings and different countries. This classification system has been updated
several times, and different versions has been developed such as Version 5 and Version 6.01.

According to the published studies, the PCNE classification version 5.00 has been used in the
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hospital setting and in nursing homes (Lampert et al., 2008, Brulhart and Wermeille 2011) and the
version 5.01 in community pharmacies during dispensing (Eichenberger et al., 2010), in
medication review clinics (Chan et al., 2012) and among diabetics (van Roozendaal and Krass

2009).

The latest version was produced in 2010 defining MRPs as “an event or circumstance involving
drug therapy that actually or potentially interferes with desired health outcomes” PCNE, 2010).
This latest classification scheme differs from the previous versions as it has separated the
medicines’ problems from causes. It also has an open hierarchical structure for each category,
which consists of type of problems, causes of the problems, interventions taken to solve the
problems, and the outcome. The hierarchical structure also uses a coding system to facilitate data

recording.

While PCNE has been adopted by several researchers to evaluate MRPs, it is not without
limitations. For example, Chan et al. (2012) in their study reported that several MRPs could not be
classified into any existing PCNE categories. The authors also reported that the tool did not have
a good indicator for poor medication adherence (that is, drug not taken/administered),
consequently, they introduced a new category. Also Lampert, Kraehenbuehl & Hug (2008) in a
study conducted in a hospital setting concluded that the PCNE system lacked some MRP’
categories such as incompatibilities, application errors or faulty transcriptions. In a related study
to classify MRPs in community pharmacies, the authors introduced extra problems’ categories in

the PCNE classification tool in order to capture all the identified MRPs (Eichenberger et al., 2010).

Although the authors of studies described in the preceding paragraph identified problems that
could not be classified into any PCNE category, the tool has been used in studying MRPs in
paediatric in-patients because of its versatility (Rashed et al, 2012; Ibrahim et al., 2013). The
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PCNE was therefore adopted as the tool of choice for this research project. In addition, the coding

system and hierarchical structure facilitates the data collection.

The PCNE classification system was used concurrently with the Naranjo Scaling system of
probability where there was more than one cause and where there was a strong existence of

probability.

3.6.2 Causality assessment

Causality assessment is the evaluation of the likelihood that a particular treatment is the cause of
an observed adverse event, and it assesses the relationship between a medicine treatment and the
occurrence of an adverse event (Macedo, 2005). When an adverse event occurs in a patient, it may
be difficult to determine whether the event was caused by a certain medicine in the presence of a
complex therapy. Naranjo and colleagues have developed a probability scale, the Naranjo Adverse
Drug Reaction Probability Scale (Naranjo Scale) (Appendix 2), to assess the probability that a
drug administered in therapeutic doses caused an adverse event thereby classifying the event as an
adverse drug reaction (ADR). This scale helps to reach a valid and reliable judgement of causes of
adverse events via some questions and points, which are based on scoring system, and classified

the causes of ADRs as definite, probable, possible and doubtful (Naranjo, 1981).

Due to the fact that MRPs have no probability scale of causality, the Naranjo scale was used to
identify the medicines that were associated with the identified MRPs. This scale was preferred
because in practice, different forms of the same medicine might be used at the same time, or more
than one medicine might be implicated in an adverse event or MRP. However there are many other
causality systems in the literature, the most widely used scales are Naranjo Algorithm and World

Health Organisation Collaborating Centre for International Drug Monitoring, the Uppsala
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Monitoring Centre system (WHO-UMC) (WHO, 1975). This system classified causes of ADRs
as certain, likely, possible, unlikely, conditional and un-assessable. In this research project,
Naranjo scale was preferred over the WHO system because the scale is easy to understand and the
questions are straightforward thus, allowing meaningful conclusions to be drawn. After identifying
the problems and their causes, the severity of these problems are of high importance to the health
care professionals. As well as causality assessment, there is no severity scaling system for MRPs
and so using adverse reactions and adverse events severity scoring system was the only choice.
Thus, National Patients Safety Agency Level of harm was used to categorise the clinical

significance of the identified medicines related problems.

3.6.3 National Patient Safety Agency Level of Harm

The NPSA level of harm was developed to assess patient safety incidents. The level of harm is

categorised into five as follow (NPSA, 2011):

e No harm:
1. Impact prevented — any patient safety incident that had the potential to cause harm
but was prevented, resulting in no harm to people receiving NHS-funded care.
2. Impact not prevented — any patient safety incident that ran to completion but no
harm occurred to people receiving NHS-funded care.
e Low harm: Any patient safety incident that required extra observation or minor treatment
and caused minimal harm, to one or more persons receiving NHS-funded care.
e Moderate harm: Any patient safety incident that resulted in a moderate increase in
treatment and which caused significant but not permanent harm, to one or more persons

receiving NHS-funded care.
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e Severe harm: Any patient safety incident that appears to have resulted in permanent harm
to one or more persons receiving NHS-funded care.
e Death: Any patient safety incident that directly resulted in the death of one or more persons

receiving NHS-funded care.

Although the NPSA system clearly defines all the different levels of harm, some confusion might
still occur with regard to potential problems that did not reach the patient because some
professionals might still evaluate the harm had it occurred. The assessment whether it is based on
the actual or potential harm is challenging. Thus, clear communication and good explanation of
how to use the system is crucial. The severity scoring in this research was done by a panel of

experts consisting of consultant clinical pharmacist, a consultant paediatrician and a nurse.

3.6.4 Preventability

Preventability of the identified MRPs was assessed by the researcher and the clinical consultant
pharmacist using Schumock and Thornton preventability scale (Schumock and Thornton, 1992).
The Schumock and Thornton preventability scale is a validated scale and has been previously in
paediatric MRPs studies (Rashed et al., 2012; Easton et al., 2004; Easton et al., 2003). Table 3.3

below describes the Schumock and Thornton preventability scale.
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Table 3:3: Schumock and Thornton preventability scale

Definitely Preventable

1. Was there a history of allergy or previous reactions to the drug?
2. Was the drug involved inappropriate for the patient’s clinical condition?

3. Was the dose, route or frequency of administration inappropriate for the patient’s
age, weight or disease state?

4. Was a toxic serum drug concentration (or laboratory monitoring test)
documented?
5. Was there a known treatment for the adverse drug reaction?

Probably Preventable

6. Was required Therapeutic drug monitoring or other necessary laboratory tests not
performed?

7. Was a drug interaction involved in the ADR?

8. Was poor compliance involved in the ADR?
9. Were preventative measures not prescribed or administered to the patient?
Not preventable If all above criteria not fulfilled

Details of the use of the three tools used in this research are presented in chapters 4, 5 and 6.

3.7 Ethical considerations

Ethical approval for this research was sought and obtained from the University of Hertfordshire

(Protocol Number: LMS/PG/00290) (appendix 3). Application was also made to the NHS REC

Committee (NRES Committee North West - Greater Manchester South) (appendix 4) and an

approval was obtained (15/NW/0263) (appendix 5). Application for access (appendix 6) was made

to the Research and Development department of the hospital, a letter of access was obtained,

(RJ115/N167). All patients’ relevant information was protected through different numbers of

measures: Confidentiality agreement was signed by the researcher, patients’ information were

anonymised, and electronic devices, where the data were stored, was a password protected. Data

collected did not include any identifiers or patients’ identifiable information and all the collected

parameters were anonymised. All the collected data will be destroyed after three years following
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project completion. This research project was sponsored by the University of Hertfordshire

(Appendix 7&8).

Explicit patients’ consent was not required as that will limit the number of records to be reviewed
as this study is a non-interventional study. The researcher was given an honorary contract and
considered as a member of staff accountable to the consultant pharmacist, who was the local
collaborator and principal investigator of the project. This honorary contract gives permission for
viewing patients’ case-notes. In addition, this study, aimed to establish the prevalence of
medicines related problems associated with unlicensed and off-label medicines’ use in paediatrics,
and if patient consent is required, this will affect the true number as not all patients may agree to
a record review. In the event that the researcher identified an MRP that was clinically significant,
the researcher would contact the pharmacist in charge of the unit, who would be responsible to
deal and liaise with the clinical team to resolve the problem. The researcher also undertook an
extensive training in line with the local policy to take a professional position in event that identified
MRP might result in a serious harm to the patient. With regard to near misses and potential MRPs,
the researcher was obligated to report to the head of the unit who was responsible for entering the

data in the local incidents reporting system (DATIX).

3.7.1 Implications of General Data Protection Regulations on research

The new General Data Protection Regulations (GDPR) introduces protection of data subjects
especially, the paediatric population. All subject data should be collected for specified and
legitimate purposes and should be processed only for the stated purposes and not any incompatible
purposes. Data size also should be minimised and limited to what is necessary. Consent should be

obtained and freely given in an unambiguous, specific and clear affirmative action and needs to be
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documented from a person who holds a parental responsibility of a child age under 13 years old,
and an assent form must be signed by children over 13 years old. This might limit the sample size
of paediatric patients in research on new medicinal products because of complexity of obtaining
consent. However this ensure maximum protection for paediatric patients who participate in
research studies and harmonisation of subject data which in turn will improve research quality and
data will be treated fairly with minimum bias. Also, third parties will not be involved and there

will be a high level of transparency of information of included participants.
3.8 Chapter summary

This chapter described the core elements that guide this research. The specific methods and the
tools employed in this research are described. The steps taken to ensure this research complied
with ethical requirements are also described. In the next chapter, description of the first study is

provided.
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Chapter 4:  Retrospective study of off-label & unlicensed medicines’ related problems in
paediatric intensive care unit

4.1 Introduction
In Chapter 1, section 1.10.3, it was found that a limited numbers of studies have investigated
medicine related problems (MRPs) in the paediatric population. MRP was associated with 4.3%
of paediatric hospital admissions in a study that sought to determine the frequency of paediatric
hospital admissions due to MRPs (Easton, 2004). In a related study, 3.3% of emergency
department admissions were associated with MRPs (Easton, 2003). Another study, which
investigated MRPs in paediatric patients, found that the overall MRPs incidence in the United
Kingdom was 39.4% among paediatric patients admitted to Paediatric Intensive Care Unit (PICU),
Neonatal Intensive Care Unit (NICU) and general medical ward. The highest incidence of MRPs
from the overall study cohort was reported from PICU (59.7%) (Rashed et al., 2012b). MRP is a
broad term that includes adverse drug reactions (ADRs) and medication errors that can lead to
treatment effectiveness’ problems (PCNE, 2010). While some studies have looked at ADRs
associated with use of OL and UL medicines in paediatric in-patients (Turner et al., 1999; Rashed
etal., 2012a), no study was found that investigated MRPs associated with the use of off-label (OL)
and unlicensed (UL) medicines in paediatric patients. The Pharmaceutical Care Network Europe
(PCNE) classification system classifies MRPs into four domains, including treatment effectiveness
(healthcare professional domain), adverse drug reactions (drug domain), treatment costs
(economic domain), and others (patients and/or unclear problem domain) (PCNE, 2010). For the
purpose of this project, MRPs due to OL and UL medicines use in paediatric inpatients was studied

from healthcare professionals’ perspective.
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42 Aim
The aim of this retrospective study was to investigate MRPs associated with the use of OL and UL
medicines in paediatric patients who were admitted to PICU of a paediatric hospital between April

and September 2014.

4.3 Objectives
e To determine the prevalence of OL and UL medicines use in PICU of the hospital.
e To determine the prevalence of MRPs in the unit.
e To determine the prevalence of MRPs associated with the use of OL and UL medicines in
this unit of the hospital.

e To assess the severity of the identified MRPs.

4.4 Methods

4.4.1 Study setting

The setting of this study is a 140-bed paediatric teaching hospital. The hospital has two intensive

care centres, paediatric and neonatal intensive care units.

4.4.2 Study population and sampling procedure

In this retrospective study, data was collected from the medical records department of the
hospital. Case notes of patients aged 0-18 years old, who were admitted to PICU between April
and September 2014 were reviewed. Case notes for review were identified by members of the
audit department of the hospital; the researcher then applied a computer random sampling to

obtain the required sample size.
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4.4.3 Inclusion and exclusion criteria

Case notes of patients who were under 18 years old and were admitted to PICU and on medicines
were included. Case notes of deceased patients were excluded as there was no access to their case
notes. Also case notes of patients who were on nutritional products but not medicines were

excluded.

4.4.4 Sample size

A study conducted by Conroy et al. reported that 67% of patients who were admitted to PICU
received either off-label and/or unlicensed medicines (Conroy et al., 2000). The literature review
of this thesis found no studies that investigated MRPs associated with the use of OL and UL
medicines in paediatric population. Consequently, the sample size calculation was powered around
the number of patients who were admitted to PICU, and prescribed OL and/or ULmedicines. The
sample size for this retrospective study was calculated as follows (Ausvet, 2014):

N = Zy»? *p*(1-p) / MOE? , where:

Zq» is the critical value of the normal distribution based on the width of 95% confidence interval

=1.96

MOE is the margin of error = 0.07 (or 7%)

P is the sample proportion = 0.67 (67% of patients in PICU received either OL/UL medicines.

Assuming that similar prevalence reported by Conroy et al. might be found in the study setting,
the sample size for this retrospective study was calculated to be 176 patients’ case notes. The
sample size was then inflated by 10% to make up for case notes that might have missing

information, thus the sample size for this retrospective study was 194 case notes.
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4.45 Power calculation for sample size
A power calculation was performed for the sample size in order to ensure the quality of the
research. The results were retrieved via statistical method by STATA, and it demonstrated a high

level of accuracy (99.2%).

4.4.6 Ethical considerations

Ethical approval for this study was obtained from University of Hertfordshire, NHS Research
Ethics Committee (REC) and Research and Development (R&D) department as described in
Chapter 3 section 3.6. To ensure confidentiality of patient information, the research signed a
confidentiality agreement. Data collected did not include any patients’ identifiable information; all
parameters collected were presented anonymously. Data collected were stored in password-
protected devices. Explicit patients’ consent was not required in this study because this was a non-

interventional study.
The following section describes a feasibility study conducted to validate data collection.
4.4.7 Development of a data collection form to identify medicines related problems in
paediatric in-patients
A data collection form that incorporated all types of MRPs associated with the use of OL and UL
medicines in paediatric in-patients was designed. This feasibility study was conducted at the beginning
of the retrospective study (Phase 1) in order to assess the practicality of the data collection form and

to ensure the accuracy of information collected. The feasibility study was carried out by the

researcher. Findings of the study facilitated the development of the tool to be used for data collection.
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4.4.7.1 Process of assessing the practical use of the data collection form

The parameters included in the form were: patients’ demographics including age, weight, height,
gender and ethnicity. It also included: medicine name, date prescribed, route of administration,
dose, frequency, duration, indication, and whether the medicine is licensed, unlicensed or off-label.
MRPs were categorised according to the PCNE classification system version 6.2 (PCNE, 2010).
Licensing status of medicines was assessed using Summary of Product Characteristics (SPC) of

medicines obtained from the Electronic Medicines Compendium.

4.4.7.2 Outcome of the feasibility study

The form was initially used to collect data from medical records, drug charts and laboratory data
of five patients. Some changes were made to the form (example, ethnicity was removed as it was
not reported in most of the case notes). The second version of the form was used to collect data
from 15 medical case-notes. Further changes were made to the layout of the form; the final version
of the form was produced (appendix 9). The form was validated by a consultant clinical pharmacist
with expertise in patient and medication safety, who was also the principal investigator in this

study.

4.4.8 Data collection
Data collection included the retrieval of information from medical records, drug charts and
laboratory data. Patients’ medical notes were obtained from the Medical Records Department of
the hospital. Data retrieved included: patient age, weight, height, gender, length of stay and
medications. Intensive chart review method was adopted as it has been used in a previous study in
paediatric population (Ghaleb et al., 2010). Medicines dosage forms, route of administration,

indication, dose, frequency and duration were retrieved. Medicines were classified as licensed, off-
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label and unlicensed according SPC as well as the Turner et al. (1998) classification of OL and UL
use of medicines. Age was categorised into five different groups according to International
Conference of Harmonization Guideline E11 as follows: preterm newborn infants, term newborn
infants (0 — 27 days), infants and toddlers (28 days — 23 month), children (2 —11 years) and
adolescents (12 to 17 years) (ICH, 2001). Diagnosis and co-morbidities were categorised

according to the International Classification of Diseases version 10 (WHO-ICD, 2014).

Definition and classification of MRPs was based on the PCNE classification version 6.2, which
defines MRP as an event or circumstance involving drug therapy that actually or potentially
interferes with desired health outcomes (PCNE, 2010). When an MRP was identified, Naranjo
scale was used to identify the medicines that were associated with the identified MRPs. The details
including the type of MRP, causes, interventions and outcome of the interventions were recorded.

An example of how MRPs were identified is provided in the Table 4.1.
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Table 4:1: Identification of medicines related problems

Identification of medicines related problems

Patient details Medical diagnosis & co-morbidities

Study ID 188 Elective admission for atrial sept-ostomy, respiratory
Age 1week distress, high pulmonary pressure.

Weight 2.8kg Allergy was unknown at the beginning then the patient
Height Not recorded developed a skin reaction.

Gender F

Length  of 3days

stay

Medications

Name of medicine Dose Frequency  Route of administration

Flucloxacillin 150mg Bd Iv

Morphine 3mg/50ml  10/mcg/kg/hr Cont Iv

Dopaminel00microgri 10micro/Kg/min  Cont Iv

Gentamicin 26mg Od Iv

Benzylpenicillin 165mg Tds Iv

Fentanyl 3mcg Stat Iv

Ketamine 3mg Stat Iv

Paracetamol 50mg Qds Ng tube

Cefotaxime 150mg Stat Iv

Clinical narrative

The patient developed severe skin reaction after administration of flucloxacillin. The medicine was
stopped and the patient was prescribed chlorphenarmine injections. Penicillin allergy was
indicated in the patient’s case following the reaction to flucloxacillin.

Data were stored electronically after review of the drug charts and medical notes in the audit office
in the hospital. The data were coded anonymously to ensure patients confidentiality. To ensure
validity of the identified MRPs, a consultant clinical pharmacist was asked to review the problems,

causes, interventions and outcome during meetings with the researcher.

To assess the severity of the identified MRPs, the National Patient Safety Agency categorisation
for the level of harm was used. Table 4.2 shows the National Patient Safety Agency categorisation

for the level of harm.
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Table 4:2: National Patient Safety Agency categorisation for level of harm

Level of Harm  Definition

No Harm A situation where no harm occurred: either a prevented patient safety
incident or no harm patient safety incident.
Low Any unexpected or unintended incident which required extra

observation or minor treatment and caused minimal harm, to one or
more persons.

Moderate Any unexpected or unintended incident which resulted in further
treatment, possible surgical intervention, cancelling of treatment, or
transfer to another area and which caused short term harm, to one or
more persons.

Severe Any unexpected or unintended incident which caused permanent or long
term harm, to one or more persons.
Death Any unexpected or unintended incident which caused the death of one

Or more persons.

A panel of three experts consisting of a consultant paediatrician, a consultant clinical pharmacist
and a medicines’ safety and retrieval practitioner nurse assessed 10% percent of the identified
MRPs. In this study, only 10% of identified MRPs were assessed for severity because of time
constraints on the part of the experts invited. Secondly, no specific cut off for the number of
cases for severity scoring was identified in literature. The consultant clinical pharmacist, who
was also the principal investigator of this study, identified and recruited the other two experts
using convenient sampling technique. Although the three experts had different backgrounds, it
was important to explore opinions of experts from different professions to minimise bias. The
experts rated the level of harm of each problem individually. Kappa test was used in order to
assess the experts’ agreement on severity. The test is measured on a scale ranging up to a
maximum agreement of one. Table 4.3 provides an interpretation of Kappa test ranges

(https://wwwusers.york.ac.uk/~mb55/msc/clinimet/week4/kappash?2.pdf ).
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Table 4:3: Kappa test for level of agreement

Value of Kappa Strength of agreement
<0.20 Poor

0.21-0.40 Fair

0.41-0.60 Moderate

0.61-0.80 Good

0.81-1.00 Very Good

Preventability of identified MRPs was assessed by the researcher and the clinical consultant

pharmacist using Schumock and Thornton preventability scale.

4.4.9 Data analysis

Data collected were analysed using computer programmes including Excel, Statistical Package for
the Social Sciences (SPSS) and STATA. Descriptive statistics including frequencies, medians,
standard deviation, and interquartile range were performed. Data were presented as numbers and
percentages. Chi-squared test was used to detect significant differences for categorical variables
while Kruskal-Wallis rank and Wilcoxon Rank-Sum (Mann-Whitney U) were used to determine
significant differences between numerical variables. For all tests, p< 0.05 was selected as the level

of statistical significance.

Data analysis regarding MRPs was divided into nine parts:

e Number of patients who developed MRPs due to different licensing status of medicines,

the total number of medicines prescribed during the study period, and comparison of

licensed, UL and OL medicines use and their associated problems using the Chi-square

test.

92



4.5

45.1

Prevalence of licensed, UL and OL medicines use in the different age groups and the
associated problems.

Occurrence of MRPs between genders using Chi-square test.

MRPs categories in patients and the medicines associated with them.

The association between MRPs and the length of stay (LOS) in the hospital using Kruskal-

Wallis.

The relationship between the number of medicines and the number of MRPs using Pearson

test.
MRPs causes, interventions and outcome using the PCNE classification system V 6.2.
Severity of the identified MRPs using Kappa test.

Preventability of MRPs using Schumock and Thornton Preventability Scale.

Results

Patients’ demographics

A total number of 194 case-notes of paediatric patients who were admitted to PICU between April

and September 2014 were reviewed over a 3-month period. In the study cohort, majority were

infants (35%) and children (30%). Table 4.4 summarises different age groups in the study cohort.
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Table 4:4: Different age groups of the study population

Age group Age range Number of patients (n), Percentage (%o)
Preterm new born neonates  Less than 38 weeks 15 (8)

Term new born neonates 0- 27 days 35 (18)

Infants 28 days- 2 years 69 (35)

Children 2 years- 12 years 58 (30)

Adolescents 12 — 18 years 17 (9)

*Analysis involved descriptive statistics (frequencies and percentages)

The most common diagnoses were congenital malformations abnormalities (n=113 patients),
diseases of the respiratory system (n=22), and certain infectious and parasitic diseases (n=19).
From the 113 patients who were diagnosed with congenital malformations abnormalities, 90% (n=
102/113) were born as premature neonates. The average length of stay was 3days (range 2-20
days; M = 3, SD % 2.9). Table 4.5 summarises the study participants’ diagnosis and number of

patients who developed MRPs with each diagnosis.

Table 4:5: Patients’ diagnosis and number of medicines related problems

Diagnosis Number of Number of patients
patients with MRPs

Congenital malformations abnormalities 113 71

Certain infectious and parasitic diseases 22 10

Diseases of the respiratory system 19 6

Disease of blood and blood-forming organs 16 7

Certain conditions within perinatal period 15 4

Disease of the digestive system 9 4

Neoplasms 3 2

*Analysis involved descriptive statistics (frequencies and percentages)
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4.5.2 Medicines related problems in patients in relation to the different licensing status of
medicines

From the total number of patients, 53% (n= 102/194) developed at least one MRP during
admission. Thirty percent (n= 57/193) of patients who received licensed medicines developed
MRPs. Forty-five percent (n= 77/172) of patients who received UL medicines developed MRPs
and 10% (n= 15/145) of patients who received OL medicines developed MRPs. The proportion of

patients who experienced MRPs due to licensed, UL and OL medicines are summarised in Figure

4.1.

MRPs occurrence in patients with different licensing status of medicines
, 150 136 130 .
) 5
g 100 57 77
)
22 - ]
q6 0 |
g Licensed medicines Off-label medicines Unlicensed medicines
£ Licensing status of medicines
4

® Number of patients with MRPs ® Number of patients without MRPs

Figure 4:1: Medicines related problems in patients in relation to different medicines’
licensing status

4.5.3 Medicines related problems occurrence in relation to different licensing status of
medicines

A total of 2,000 medicines were prescribed to the 194 patients, out of which 54.3% (n=1085/2000)

were licensed and 45.7% (n=915/2000) were OL and UL; 17.7% were OL (n= 354/2000), and
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28% were UL (561/2000). Eight percent of the total number of medicines were associated with

MRPs (n= 165/2000).

Fourteen percent of UL medicines was associated with MRPs; 4% of OL medicines was associated
with MRPs while 7% of licensed medicines was associated with MRPs. MRPs were therefore more
common with the use of UL medicines, p<0.001. However, there was no significant difference
between MRPs occurrence with licensed and OL medicines, p=0.11. The proportion of licensed,
UL and OL medicines prescribed and the proportion implicated in MRPs are summarised in Figure

4.2.

MRPs occurrence in relation to different licensing status of medicines

100%
95%
90%
85%
80%
75%

= With MRPs
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MRPs

Licensed Off-label  Unlicensed
Medicines Medicines Medicines

Licensing ststus of medicines

Figure 4:2: Medicines related problems occurrence in relation to different medicines
licensing status

4.5.4 Medicines related problems in different age groups

With respect to the occurrence of MRPs with use of licensed, OL and UL medicines in the different

age groups, the results showed that use of OL medicines was significantly associated with
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occurrence of MRPs in younger paediatric patients; 21% in preterm, 10% in term babies, but lower

than 3% in older paediatric patients; p<0.001. Summary of results is shown in Table 4.6.

Table 4:6: Occurrence of medicines related problems in relation to the use of licensed, off-

label and unlicensed medicines in the different age groups

Medicine MRP Age categories P-
licensing occurrence value
status
Preterm new born  Term Infant Children Adolescent
N (%) new N (%) N (%) N (%)
born
N (%)
Licenced No MRP 50 (100) 154 (92) 392 (93) 318 (95) 100 (92) 0.16
MRP 0 (0) 14 (8) 31 (7) 17 (5) 9(8)
Off-licence No MRP 15 (79) 81(90) 137 (99) 78 (100) 28 (97) <0.001
MRP 4 (21) 9 (10) 1(1) 0 (0) 1(3)
Unlicensed No MRP 8 (73) 99 (86) 200 (88) 136 (83) 39 (89) 0.51
MRP 3 (27) 16 (14) 28(12) 27 (17) 5(11)

Analysis involved descriptive statistics (frequencies and percentages)

45,5 Medicines related problems occurrence between genders in relation to different
licensing status of medicines

Eight percent of all medicines that were prescribed to male patients were associated with MRPs

(n=89/999medicines). Also 8% of the total medicines that were given to females’ patients were

associated with MRPs (n= 76/836medicines).

There was no significant difference in occurrence of MRPs with licensed, UL and OL medicines

between the genders (Table 4.7). However, male patients tended to have more MRPs with use of

UL medicines than female patients did, 52% versus 37%.
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Table 4:7: Medicines related problems occurrence between genders in relation to different

licensing status medicines

Medication MRP Male Female P-value
N (%) N (%)

Licenced No MRP 74 (73) 62 (67) 0.37
MRP 27 (27) 30 (33)

Off-label No MRP 68 (88) 62 (91) 0.57
MRP 9(12) 6 (9)

Unlicensed No MRP 42 (48) 53 (63) 0.04
MRP 46 (52) 31 (37)

Analysis involved chi-square test

4.5.6 Medicines related problems categories and associated medicines

Where MRPs occurred, ADRs constituted 84% of the total number of MRPs (n=138/165); and

treatment effectiveness problems accounted for 16% (27/165) of the identified MRPs. The sub-

domain of the problems is summarised in Table 4.8.

Table 4:8: Medicine related problems categories

Primary domain Code Sub-domain Number

P1.1 No effect of drug treatment 2
Treatment effectiveness problems P1.2 Effect of drug treatment not optimal 24

P1.3 Wrong effect of drug treatment 1

P2.1 Non-allergic adverse drug event 60
Adverse drug reactions p2.2 Allergic adverse event 23

P2.3 Toxic adverse event 1

Analysis involved descriptive statistics (frequencies and percentages)

Of the 194 patients in this study, 53% (n= 102) experienced at least one MRP. The proportion of

patients who experienced different types of MRPs is shown in the figure below:
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MRPs occurrence in study population

= Patients without MRPs
= Patients with ADRs only
= Patients with TE only

TE: treatment effectiveness; ADR: adverse drug reaction; MRPs: medicine-related problems

Figure 4:3: Different medicines related problems categories in patients

The most common prescribed medicines in the study population were morphine, paracetamol,
clonidine, furosemide, spironolactone and potassium chloride. Using the Naranjo scale, morphine
and furosemide were implicated in MRPs, 50% (n= 83/165) and 26% (n= 43/165) respectively. In
appendix 10, a list of all the medicines with their licensing status is provided. Table 4.9 summarises
the medicines that were frequently associated with probles; Table 4.10 includes the medicines that

were associated with problems in different age groups.
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Table 4:9: The most frequently prescribed medicines

Medicine Licensing Number of Number of  Number of times Number of
status times patients associated with patients with
prescribed MRPs MRPs

Morphine UL 193 151 79 77
Morphine L 11 11 4 4
Paracetamol L 120 119 1 1

Clonidine UL 146 135 0 0
Furosemide L 110 102 43 43
Potassium chloride L 74 71 1 1

Analysis involved descriptive statistics (frequencies and percentages)

Table 4:10: Medicines associated with problems in different age groups

Age-group Medicines associated with MRPs Number of MRPs Category of MRP
Name Licensing status

Pre-term Paracetamol oL 4 TE
Morphine UL 3 ADR

Term Morphine UL 16 ADR
Paracetamol oL 9 TE
Furosemide L 8 ADR
Flucloxacillin L 3 ADR
Gentamicin L 2 TE

Infants Morphine UL 31 ADR
Furosemide L 24 ADR
Sytron L 1 ADR
Fentanyl oL 1 ADR
Co-amoxiclav L 1 TE

Children Morphine UL 28 ADR
Furosemide L 7 ADR
Gentamicin L 3 TE
Azithromycin L 1 TE
Salbutomol L 1 ADR

Adolescents Morphine UL 5 ADR
Furosemide L 4 ADR
Dihydrocodiene L 1 ADR
Tranexamic Acid oL 1 ADR
Oxycodiene L 1 ADR

*ADR= Adverse Drug Reaction, L= Licensed, OL= Off-label, TE= Treatment Effectiveness problems,
UL= Unlicensed.
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4.5.7 Medicines related problems and the length of stay

The association between the occurrence of MRPs and length of hospital stay (LOS) was examined.
The average LOS was 3days (range 2-20 days; M = 3, SD + 2.9). There was a significant
association between MRPs and LOS. The longest LOS was found in those with 2+ MRPs, where
the median LOS was 4 days. Fewer MRPs occur with LOS shorter than two days. The results are
summarised in Table 4.11.

Table 4:11: Relationship between medicines related problems and the length of stay

Category Number patients LOS P-value
Median (IQR)

No MRPs 92 2(2,4)

1 MRP 52 3(2, 4) <0.001

2+ MRPs 50 4 (4, 6)

Analysis involved Kruskal-Wallis test. IQR- Inter quatile range

45.8 Medicines related problems and number of medicines

The average number of medicines per patient was 10.3 (SD= 4.7). There was positive correlation
between the number of medicines and the number of MRPs. The number of MRPs increased with
increase in the number of medicines (correlation coefficient 0.47, p<0.001). This is shown in Table
4.12 below.

Table 4:12: Relationship between medicines related problems and number of medicines

Number of MRPs Number of patients Number of medicines per
patient Mean (SD)

0 92 8.4 (4.9)

1 52 10.8 (2.8)

2 40 12.4 (3.7)

3 7 15.3 (4.4)

4 3 20.0 (2.6)

5 0 -

Analysis involved Pearson test.
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4.5.9 Medicines related problems’ causes, interventions and outcome

One hundred and sixty-five medicines were associated with 165 MRPs, which were mainly
treatment effectiveness problems and adverse drug reactions. Overall, 231 causes were identified
for the 165 identified MRPs using the PCNE V6.2 classification system. The most frequent causes
were medicine selection; dose selection; treatment duration; logistics of prescribing errors, and
others. Table 4.13 describes the causes and categories.

Table 4:13: Causes of medicines related problems

Primary domain code Sub-domain Number
of causes

Drug selection Cl1 Inappropriate drug (Contra-indication) 19

Cl.6 Too many drugs prescribed for indication 21

C3.1 medicine dose too low 40
Dose selection C3.2 medicine dose too high 60

C35 No therapeutic monitoring 2

C3.7 Deterioration of disease requiring dose adjustment 2
Treatment duration C4.2 treatment duration too long 53
Logistics C6.2 prescribing errors 22
Others C8.2 No obvious cause 10

Analysis involved descriptive statistics (frequencies and percentages)

The identified MRPs required 215 interventions; some of the MRPs required more than one
intervention. As this was a retrospective study, interventions were counted from drug charts and
patients’ case-notes at the medicines level. All interventions resulted in positive outcome and
MRPs were resolved. Table 4.14 below summarises type and number of interventions.

Table 4:14: Medicine related problems’ interventions

Primary domain ~ Code Sub-domain Number of
interventions

At medicine level 113.2 Dosage changed 102

At medicine level 113.3 Formulation changed 19

At medicine level 113.5 Drug stopped 49

At medicine level 113.6 New medicine started 45

Analysis involved descriptive statistics (frequencies and percentages)
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4.5.10 Medicines related problems severity

Using the NPSA level of harm, 5% of identified MRPs were rated by experts as causing no harm
(n=9/165); 71% resulted in low harm (n=117/165), and 24% caused moderate harm (n= 39/165).

An example of an MRP case study that was sent to the experts is shown in the Table 4.15.
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Table 4:15: An example case study for medicines related problems severity




Each member of the panel rated all the 17 MRPs individually (Appendix 11). A summary of the

number of responses in each category for each panel member is shown in Table 4.16.

Table 4:16: Experts’ panel severity scoring of medicine related problems

Expert No harm Low Moderate
N (%) N (%) N (%)

Consultant pharmacist 1 (6%) 12 (71%) 4 (24%)

Consultant 1 (6%) 12 (71%) 4 (24%)

paediatrician

Nurse 1 (6%) 12 (71%) 4 (24%)

Analysis involved descriptive statistics (frequencies and percentages)

The MRPs were categorised in terms of the agreement between the three experts. A summary of

the number and percentage of MRPs in each category is shown in the Table 4.17.

Table 4:17: Level of agreement between assessors

Level of agreement Number (%)
All members in agreement 15 (88)

Two in agreement, one disagreement 2 (12)

All three members in disagreement 0 (0)

The kappa statistic was calculated to be 0.82, with a 95% confidence interval from 0.59 to 1.00.

This value implies very good agreement between the three experts.

4.5.11 Medicines related problems preventability

Using the Schumock and Thornton preventability scale, approximately 30.3% (50/165) of MRPs

were deemed preventable.

In Table 4.18, a case vignette that illustrates the most common prescribed medicines and associated

problems, problem categories, severity and preventability is presented.
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Table 4:18: Examples case studies of the most common prescribed medicines and associated problems

Case Medicine
associated
with MRP

licensin MRP
g status Category

MRP Severity

MRP
Preventability

A patient aged 5days (4kg) was admitted for Cardiac surgery, Co-arctati Morphine
of the

Aorta, Ventilecular Septal Defect. The patient developed allergy after
administration of morphine, and settled after being given Chlorphenarn

injections.

A patient aged 2weeks (3kg) electively admitted for coarctation of the ao Morphine
surgery The patients was on the correct dose of morphine but developed

signs of seizures,

respiratory depression and agitation. The patient recovered after being
administered Naloxone intravenously.

A patient aged 6weeks (4.5kg) was admitted for cardiac surgery, Furosemide
tricuspid valve atresia. The patient was on the correct dose of

intravenous furosemide and the potassium level dropped to 3mmol/L,

and required intravenous Potassium Chloride which successfully

increased level back to 3.6mmol/L.

A patient aged 6days (2kg), who was born at 36weeks gestational age, Gentamicin
was electively admitted for cardiac management; Coarctation of Aorta

and Left atrial isomerism. The patient was prescribed 16mg of

gentamicin 8mg/kg. A lower dose of Gentamicin was given (10mg),

instead of 16mg due to wrong calculation.

A patient aged 1day (3.1kg), was admitted due to suspected sepsis. The  Flucloxacili
patient developed severe skin reaction after administration of n
Flucloxacillin.

Treatment
effectivenes

Low harm
from the three
experts

Moderate harm
from the three
experts

Low harm
from the three
experts

Pharmacist:
low harm
Nurse: low
harm
Paediatrician:
no harm
Pharmacist:
moderate harm
Nurse:
moderate harm
Paediatrician:
moderate harm

Non-preventable

Non-preventable

Non-preventable

Preventable

Non-preventable
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A patient aged 5days (3.5kg) was electively admitted for cardiac
surgery. The patient received a high dose of paracetamol (75mg)
instead of the correct dose (26.5mg) due to wrong calculations.

A patient aged 6weeks (4.5kg) was admitted for cardiac surgery,
tricuspid valve atresia. The patient was on the correct dose of
intravenous furosemide. The potassium level dropped and required
intravenous potassium chloride tds. The dose of potassium chloride
was insufficient due to the frequency, and then changed to a
continuous infusion which successfully increased level back to
3.6mmol/L.

Paracetamol

Potassium
chloride

oL

L

Treatment
effectivenes
s problem

Treatment
effectivenes
s problem

Pharmacist: preventable
moderate harm

Nurse:

moderate harm

Paediatrician:

low harm

Low harm preventable
from the three
experts
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4.6 Discussion

The main objectives of this study were to determine the prevalence of OL and UL medicines’ use
in patients who were admitted to PICU and MRPs that were associated with their use. Findings of
this study showed that the most common diagnosis in the study population were congenital
malformations abnormalities, diseases of the respiratory system, certain infectious and parasitic

diseases. The average length of stay in this population was 3 days.

Of the 2,000 medicines that were prescribed to the study population, 54.3% were licensed (n=
1085), 17.7% (n= 354) were OL and 28% (n= 561) were UL. A previous study had reported
prevalence of 19% and 39% for UL and OL medicines respectively among neonates (Kieran et al.,
2014). A related study reported a prevalence of 11.1% for UL medicines and 30.2% for OL
medicines in paediatric patients aged 0- 16 (Berdkan et al., 2016). Although the prevalence of UL
and OL obtained in this study is not closely comparable with those reported by Kieran et al., 2014
and Berdkan et al., 2016, it however confirms the use of OL and UL medicines is common in

paediatric practice.

In this study, 53% of the total number of patients developed at least one MRP. Findings of this
study is similar to that of Rashed et al. (2012) that reported MRPs incidence of 59.7% in PICU in
a prospective study to determine the epidemiology of MRPs. The similarity in findings may be
due to the fact this study, like Rashed et al. was conducted in a similar setting, although the Rashed
et al.’s study was conducted prospectively.

Eight percent of the total number of medicines were associated with MRPs (n=165/2000); 14%

of UL were associated with MRPs (n=79/561) and 4% of OL medicines were associated with
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MRPs (n= 15/354), while 7% of licensed medicines were associated with MRPs (n=71/1085).
From the total number of MRPs (165), 43% were associated with licensed medicines, while 57%
were associated with OL and UL medicines (9% and 48% respectively). While no study was
identified in the literature to compare these findings, studies of ADRs, a subset of MRPs have
been carried out. These studies reported higher incidence of ADRs with the use of OL and/or UL
medicines when compared to licensed medicines (Neubert et al., 2004; Saiyed, Lalwani & Rana,
2015). Turner et al. (1999) reported ADRs were associated with 3.9% of 2881 licensed medicine
prescription and 6% of 1574 UL medicine prescriptions in their study. Using the PCNE
classification system, the main types of problems found in this study were ADRs and treatment
effectiveness problems. The identified MRPs were predominantly ADRs (84%) and included
non-allergic, allergic and toxic adverse drug reactions. They were type A reactions (dose-
dependent, predictable or augmentations of known pharmacologic effects of the medicine). This
highlights the importance of accurate dose calculation and adjustment as well as clinical
monitoring in the paediatric population especially due to changes in pharmacokinetics of
medicines during development. Most of the ADRs were associated with the use of morphine and
furosemide, and were extension of these medicines’ pharmacological effect which would
normally occur regardless of the licensing status. On the other hand, treatment effectiveness
problems (16%) were mostly classified as effect of medicine treatment not optimal, wrong effect
of medicine treatment caused by the dose selection; medicine dose too low; medicine dose too
high; treatment duration too long and prescribing errors. This is because of the challenges
encountered with OL and UL prescribing in the treatment of paediatric population where there is
lack of age-appropriate formulations, insufficient information for paediatric prescribing, and

downscaling from adult doses which possess a risk of mistakes in dose calculations. Also,
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prescribing for this group of patients is determined by other factors such as age, weight and body
surface area (Wong et al., 2004). Although ADRs would occur regardless of the licensing status,
treatment effectiveness problems are affected by the licensing status of the medicines. This is
because prior to obtaining marketing authorisation, pharmaceutical companies are required to
show evidence of efficacy and safety through clinical trials to regulatory agencies. Participants in
these trials are often adults, thus prescribing information on dosing; adverse effects etc. are for
adults, sometimes with a warning that safety in paediatric patients has not been established.
When such medicines are used in UL and/or OL manner, there is the risk of error in dose

calculation and manipulation to a dosage form that is suitable for the paediatric patients.

Among the study population, there was no statistically significant difference in occurrence of
MRPs between different age groups. Non-significant difference in overall MRPs between the age
groups has been previously reported (Rashed et al., 2012). There was however a difference in
occurrence of MRPs between age groups due to different licensing status of medicines, with the
highest number of MRPs occurring in pre-term and term neonates with the use of OL medicines.
Thus, OL use of medicines are associated with MRPs in younger paediatric patients when
compared with older ones. Bellis et al. (2013) found that medicines licensed in children but given
to children below the minimum age had the greatest odds of being implicated in ADRs supports
finding of this study. In the UK, the age group of 0-4 years was reported to be most vulnerable
for medicines’ incidents (NPSA, 2011). This finding can be explained by the high prevalence of
OL medicines use in this age group. Conroy et al. (1999) in their study of the prevalence of OL
medicines in neonates admitted to NICU found that 90% of neonates received at least one UL or
OL medicine. A related study of prevalence of OL medicines in neonates reported that 80% of

infants received UL and/or OL medicine; this rose to 93% in extremely low birth weight infants
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(Lindell-Osuagwu et al., 2009). This is because of the high level of OL prescribing in this age
group due to the limited number of age-appropriate medicines, the complexity of prescribing and

the paediatrics physical development.

Findings of this study showed that there was no difference in the MRPs occurrence between the
genders. Eight percent of all medicines prescribed were implicated in MRPs in male and female
patients respectively. There was also no difference in occurrence of MRPs with licensed, UL and
OL medicines between the genders. This agrees with a previous study that reported no difference
in MRPs incidents between males and females participants (Rashed et al., 2012). This implies that
occurrence of MRPs is not influenced by gender, that is, both male and female patients will

experience MRPs to the same degree whether the medicine is licensed, OL or UL.

Besides assessing prevalence of use of OL and UL medicines, and the associated problems, this
study also looked at the relationship between length of stay and polypharmacy. There was a
significant association between MRPs and LOS as the number of MRPs increased with the increase
in LOS. Findings of this study also showed a positive correlation between the number of MRPs
and the number of medicines given to patients. These findings are supported by a related study
which found that if the average number of prescriptions per patient was >5 prescriptions, the
patient was more likely to experience an MRP (Rashed et al., 2012). This is because of the
possibility of drug-drug interaction, drug- disease interaction as well as the age of the patient (the

very young patients tend to have more MRPs because of the underdeveloped organs).

Of the 165 MRPs identified in this study, only 24% were rated as moderate harm, 76% ranged

between no-harm and low harm. While there were variations in the rating of the severity of MRPs
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between the assessors, there was a good level of agreement (82%) from Kappa analysis. This
finding is supported by a previous study that found that 72.2% of MRPs were minor (n= 345/478)
and 27% were moderate (n=129/478) (Rashed et al., 2012). This study also showed that 30.3% of
the identified MRPs were preventable (n= 50/165). In their study, Rashed et al. (2012) found that
80.3% of MRPs were preventable (n= 384/478); Easton et al. (2003) found that 51.3% of MRPs
were preventable; Easton et al. (2004) also found that 46.9% of the MRPs were preventable. This
can be explained by the difference in methodologies that were adopted as Rashed et al. and Easton

et al. studies were conducted prospectively while this study was of a retrospective design.

In this study, MRPs associated with UL medicines were higher when compared with OL
medicines. To reduce incidence of MRPs with use of UL medicines, the paediatric population
should be included in clinical trials in compliance with legislation, including the Paediatric
Investigation Plan (PIP). Because UL and OL medicines’ use is a routine practice in management
of paediatric illnesses, it is not feasible to obtain parents’ consents in the busy atmosphere in PICU.
This highlights the need to establish a monitoring policy in PICU when UL medicines are
prescribed. This policy should include education of parents so they could participate in monitoring

any MRP that may result from UL medicines use.

4.7 Strengths and limitations
This is the first study to investigate MRPs associated with the use of OL and UL medicines in
paediatric patients admitted to intensive care units. The intensive chart review method adopted has
been reported as the most appropriate and gold standard in pharmaco-epidimiological studies

(Ghaleb et al., 2010). Although this study was conducted in only one centre, the use of power
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calculation in determination of sample size and randomisation enhanced the generalisability of

findings.

The major limitation of this study is that deceased patients’ records were not reviewed. Thus, there
might be bias in the clinical significance level as it was not certain if there is any MRP incident
that led to death. Another limitation is that patients were moved between the two intensive care
units, and that might affect any finding regarding a specific setting. Also poor documentation was
found to be a major limitation of this study. There was no previous study to compare results with
regard to MRPs associated with OL and UL medicines in paediatric patients. This study therefore
draws the attention of paediatric health care professionals to the need to promote research into this
area. Nonetheless, paediatric population is in need for more innovations in research and

development.

4.8 Implication of study findings in practice

In this study, the identified MRPs were ADRs which were due to pharmacological effects of
prescribed medicines, and treatment effectiveness problems which resulted from prescribing
errors, medicine dose too low, medicine dose too high, or duration too long. While ADRs may
not be readily preventable, treatment effectiveness problems are preventable. This implies that
standard reference sources, such as SPCs should be incorporated into routine practice to
minimise errors in dose calculations. There should also be a procedure that ensures dosing for
paediatric patients is double checked as it always involves small decimal calculations to reduce
the chances of mistakes. Also, continuous monitoring and dose adjustment are necessary for

paediatric patients according to the clinical response.
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It is important to have a tool to identify MRPs and practitioners should be trained to use the tool
for early identification of MRPs. The identified MRPs should always be reported to the hospital
incident reporting system. MRPs were found to be higher with off-label and unlicensed medicines
when compared to licensed medicines, thus regular education programme to increase the
awareness of MRPs associated with OL and UL medicines might help to reduce the number of
MRPs in this population. This will in turn contribute to improving the paediatric healthcare quality
by decreasing MRPs-related mortality, morbidity and financial burdens.
4.9 Conclusion
This study was undertaken to investigate MRPs associated with the use of off-label and unlicensed

medicines in paediatric patients admitted to intensive care unit.

e Atotal of 2,000 medicines were prescribed to 194 patients of which 54.3% were licensed,
17.7% were off-label, and 28% were unlicensed.

e 53% of the total number of patients developed at least one MRP.

e A total of 165MRPs were identified; 43% were associated with licensed medicines and
57% were associated with off-label and unlicensed medicines (9% and 48% respectively).

e The identified MRPs were predominantly ADRs (84%) and treatment effectiveness
problems (16%).

e Morphine and furosemide were found to be commonly associated with the identified
MRPs.

e There was no statistically significant difference in occurrence of MRPs between different
age groups however; OL use of medicines was associated with more MRPs in younger

paediatric patients when compared with older ones.

114



e Of 165 identified MRPs, 24% were rated as moderate harm, 76% ranged between no-harm

and low harm; 30.3% of the identified MRPs were preventable.

Findings of this retrospective study facilitated sample size determination for the prospective phase.
The prospective phase was divided into two different studies in both PICU and NICU because an
electronic prescribing was adopted in NICU by the time of the data collection. The next chapter
describes a prospective study to determine prevalence of MRPs with the use of off-label and

unlicensed medicines in patients admitted to PICU of the hospital.
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Chapter 5:  Prospective study of medicines’ related problems associated with off-label &
unlicensed medicines in paediatric intensive care unit

5.1 Introduction

The use of unlicensed and/or off-label medicines in paediatric population has been associated
with a number of adverse incidents (Bellis et al., 2013; Turner et al. 1999). This is because most
of the medicines used in paediatrics have not studied in this population; their use is based on data
obtained from the adult population. An Australian study has found that 4.3% of paediatric
admissions and 3.3% of A&E visits were related to MRPs (Easton, 2003; Easton, 2004). A
related study found that the overall incidence of medicines related problems (MRPs) was 59.7%

in paediatric patients who were admitted to intensive care unit (Rashed et al., 2012).

In Chapter 4, findings of the retrospective study to identify MRPs associated with the use of off-
label and unlicensed medicines in paediatric intensive care unit (PICU) were presented. In this
chapter, data was collected prospectively. Findings of the literature review of this thesis showed
that both prospective and retrospective study designs have been employed in the studies of
prevalence of off-label and unlicensed medicines’ use in paediatric population. Although the use
of different study design in investigation of the same subject may lead to variation in results, in
this thesis, both retrospective and prospective design were employed to allow comparison of
results as this is the first study to investigate MRPs associated with the use of off-label and
unlicensed medicines in paediatric in-patients. Findings of the retrospective study were used for
determination of sample size for the two prospective studies (PICU and Neonatal Intensive Care

Unit, NICU).
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52 Aim

To prospectively investigate medicines related problems (MRPs) associated with the use of off-
label and unlicensed medicines in patients admitted to paediatric intensive care unit (PICU) of the

paediatric hospital.

5.3 Objectives
e To determine prospectively the prevalence of OL and UL medicines use in PICU.
e To determine the prevalence of MRPs in this unit.

e To determine the prevalence of MRPs associated with OL and UL medicines use in this
unit of the hospital.

e To assess the severity of the identified MRPs.

5.4 Method

5.4.1 Study Setting

This study was performed at the PICU, which serves patients from South London and South East
England. The hospital’s intensive care unit is considered as one of the leading intensive care units
in the UK; the 20-bed PICU is considered as one of the important cardiac units in the country

(Tomlin, S., personal communication).

5.4.2 Study population and sampling procedure

Medical case notes of patients aged 0-18 years old admitted to PICU between October 2015 and
March 2016 were reviewed. On the first day of data collection (12.10.15), all patients aged 0-18
years admitted into the unit that day were recruited into the study. All new patients were

subsequently recruited as they were admitted with the assistance of the unit’s administrative officer
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who helped to identify new admissions. When up to 10 recruitments were made, the researcher

would wait for some old patients to be discharge before further recruitment was made.

5.4.3 Inclusion & exclusion criteria

Patients who were less than 18 years old and admitted to PICU and on medicines were included in
the study. Patients who were admitted for less than 24 hours were excluded from the study. Also
patients who were on nutritional products only were excluded. Patients who were isolated and

there was no access to their medical case notes were also excluded.

5.4.4 Sample size

The sample size was calculated based on the findings from the retrospective study. The results
showed that MRPs was observed in 53% of patients who were admitted to PICU. All patients
received licensed, UL and/or OL medicines; however the number of patients who experienced
MRPs due to OL and UL medicines was higher than the number of patients who experienced
MRPs in association with licensed medicines. The results also showed that MRPs associated with

the use of OL and UL medicines were higher when compared with the use of licensed medicines.

The sample size for the prospective phase was calculated based on the difference in the percentage
of patients with an MRP between licensed and OL and/or UL medicines. Level of significance was
set at 5% and 95% power, it was calculated that 220 patients were required. This sample size was
increased by 5% to allow for missing data. Thus, a total of 234 patients’ case notes were reviewed.
This prospective phase was conducted in two settings, PICU and NICU. Ratio of admission
between these two settings is known to be 3:2 (Tomlin, S.). Consequently, 147 patients’ case notes

were reviewed from PICU and 87 patients’ case notes from NICU.
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A power calculation was performed for the sample size in order to ensure the quality of the
research. The results were retrieved via statistical method by STATA, and it demonstrated a high

level of accuracy (98.8%).

5.4.5 Ethical considerations

Ethical approval for this study was obtained from University of Hertfordshire, NHS REC, and
Research and Development (R&D) department as described in section chapter 3 section 3.6. To
ensure patient information were protected, the researcher was required to sign a confidentiality
agreement. Patient information collected did not include any identifiers; data was anonymised and
stored in password-protected devices. Explicit patients’ consent was not required as that will limit
the number of records to be reviewed as this study was a non-interventional study. In the event
that the researcher identified an MRP that was clinically significant, the researcher was required
to contact the pharmacist-in-charge of the unit, who would take appropriate steps to resolve the

problem.

The following section describes a feasibility study conducted to validate data collection.

5.4.6 Feasibility study: Development of a data collection form to identify medicines
related problems in paediatric inpatients

Development of data collection form for this phase was the same as the retrospective study. However,

other parameters were included; these were changes of doses, dosage form, duration or frequency were

also recorded daily. Introduction of new medicines, and/or stopping of any treatment was recorded as

well as the associated problems. MRPs were categorised according to the Pharmaceutical Care Network

Europe classification system version 6.2 (PCNE, 2010). Licensing status of medicines was assessed

using Summary of Product Characteristics (SPC) of medicines that was obtained from the Electronic

119



Medicines Compendium. The form was initially used to collect data from ten patients’ medical case-
notes. Some changes were made to the form (example, introduction of comments about intervention).
The second version was then used to collect data from 20 medical case-notes (appendix 12). The form
was validated by a consultant clinical pharmacist with expertise in patient and medication safety, who

was also the principal investigator in this study.

5.4.7 Data collection

Data collection included retrieval of information from patients’ case notes, drug charts and
laboratory results. Intensive chart review method was adopted as it has been used in a previous
study in paediatric population (Ghaleb et al., 2010). Information was obtained from drug charts
and medical case-notes daily from the day of admission until discharge or a maximum of 28days.
Patients who were discharged from PICU to other paediatric wards were classified as new patients
in case of re-admission after more than 24hours. Most of the new admissions were included,
however when the number of patients exceeded more than ten patients, the researcher would wait

until discharge of some patients before including new admissions.

Medicines were classified as licensed, off-label and unlicensed according to SPC with regard to
age, dose, form and indication. Age was categorised according to the International Conference of
Harmonization Guideline E11 (ICH, 2001). Diagnosis and co-morbidities were categorised

according to the International Classification of Diseases version 10 (WHO-ICD, 2014).

MRPs definition and classification were based on the PCNE classification system, version 6.2
(Appendix 1). MRPs identification was as described in Chapter 4 (Table 4.1). When an MRP was
identified, then the details including the type of MRP, causes, interventions and outcome of the

interventions were recorded. Medicines associated with MRPs were identified using Naranjo
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ADRSs Probability Scale (appendix 2). The three experts who assessed severity of MRPs in the
retrospective study were asked to assess the severity of random 10% of identified MRPs using the
National Patients Safety Agency level of harm. The experts were recruited to explore opinions
from different backgrounds; their participation in the retrospective study also enhanced their
knowledge on MRPs severity scoring. The experts rated the level of harm of each problem
individually. The level of agreement between the assessors was then measured using Kappa test.
Preventability of MRPs was assessed using Schumock and Thornton Preventability Scale. Data
was stored electronically and coded anonymously to ensure patients confidentiality. To ensure
validity of the identified MRPs, a consultant clinical pharmacist was asked to review the problems,

causes, interventions and outcome during meetings with the researcher.

5.4.8 Data analysis

Data collected were analysed using computer programmes including Excel, Statistical Package for
the Social Sciences (SPSS) and STATA. Descriptive statistics including frequencies, medians,
standard deviation, and interquartile range were performed. Data are presented as humbers and
percentages. Chi-squared test was used to determine statistical significance for categorical
variables while Kruskal-Wallis rank and Wilcoxon Rank-Sum (Mann-Whitney U) was used to
determine statistical significance between numerical variables. For all tests, level of significance

was set at p< 0.05.

Data analysis was divided into nine parts as in Chapter 4 and included the following:
e Number of patients who developed MRPs due to different licensing status of medicines,

the total number of medicines prescribed during the study period, and comparison of
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5.5

5.5.1

licensed, UL and OL medicines use and their associated problems using the Chi-square
test.

Prevalence of licensed, UL and OL medicines use in the different age groups and the
associated problems.

Occurrence of MRPs between genders using Chi-square test.

MRPs categories in patients and the medicines associated with them.

The association between MRPs and the length of stay (LOS) in the hospital using Kruskal-
Wallis.

The relationship between the number of medicines and the number of MRPs using Pearson
test.

MRPs causes, interventions and outcome using the PCNE classification system V 6.2.
Severity of the identified MRPs using Kappa test.

Preventability of MRPs using Schumock and Thornton scale.

Results

Patients’ demographics

Data was collected from 147 patients of patients who were admitted to PICU over a 6-month

period. In the study cohort, majority were infants (37%) and children (39%). Most of patients

(78%) were born premature. Characteristics of the patient are summarised in Table 5.1.
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Table 5:1: Patients’ demographics

Patients characteristics Category Number of patients, (%)
Age group New born neonates 23(16)
Infant 55(37)
Children 57(39)
Adolescents 12(8)
Gender Male 78(53)
Female 69(47)
Gestation period at birth Mature 32(22)
Born Premature 115(78)

*Analysis involved descriptive statistics (frequencies and percentages)

Patients were categorised according to their diagnosis. Table 5.2 gives information on the three
most common diagnoses.

Table 5:2: The most common diagnosis in the study population

Diagnosis Number of patients Number of patients Number of patients
(%) without MRP (%0) with MRP (%)

Congenital malformations 94 (64) 22 (23) 72 (77)

abnormalities

Diseases of the respiratory 17 (12) 12 (29) 10 (71)

system

Certain infectious and 13(9) 9 (69) 4 (31)

parasitic diseases

*Analysis involved descriptive statistics (frequencies and percentages)

About two-thirds (64%) of the patients were diagnosed with congenital malformations
abnormalities; 77% of the total number of patients had an MRP. Just over 10% of patients were
diagnosed with diseases of the respiratory system, and within this group, over two-thirds (71%) of
the total number of patients had an MRP. Less than 10% of patients were diagnosed with certain

infectious and parasitic diseases and less than a third (31%) had an MRP within this category.
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5.5.2 Medicines related problems in patients in relation to the different licensing status of
medicines

Approximately 79% of patients (n= 116/147) received OL medicines and 95% of patients (n=
139/147) received UL medicines. Results of this study showed that 66% of patients had an MRP
(n= 97/147); 56% of patients who received UL medicines had an MRP (n= 78/139); 13% of
patients who received OL medicines had an MRP (n= 15/116); 41% of patients who received
licenced medicines had an MRP (n= 60/146). Figure 5.1 provides a summary of the MRPs in

patients in relation to the different licensing status of medicines.

MRPs occurrence in patients with different licensing status of medicines

160 146 139
= 140 116
= 120 101
S 100 86 78 = Total number of patients on
S 80 60 61 medicines
E 60 = Number of patients without
=
2 38 15 MRPs
Number of patients with
0 . _ MRPs
Licensed Off-label Unlicensed
medicines medicines medicines

Licensing status of medicines

Figure 5:1: Medicines related problems in patients in relation to the different licensing
status of medicines
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5.5.3 Medicines related problems occurrence in relation to different licensing status of
medicines

A total of 1,578 medicines were prescribed to the 147 patients in this study. Eleven percent
(n=178/1578) of the medicines were associated with MRPs. With regard to the different licensing
status of medicines, the results showed that 5.4% (15/276) of OL medicines and 19.3% (91/471)
of UL medicines were associated with MRPs, while 9% of licensed medicines associated with
MRPs. A significant difference, p<0.001 was observed between the two groups (licensed
medicines and OL/UL medicines). Figure 5.2 shows MRPs occurrence due to different licensing

status of medicines.

MRPs occurrence in relation to different licensing status of medicines

900
800
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500
400
300
200
100

Licensed medcines Off-label Unlicensed
medicines medicines

Licensing status of medicines

Number of medicines

m Without MRPs m With MRPs

Figure 5:2: Medicines related problems occurrence in relation to different licensing status
of medicines
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5.5.4 Medicines related problems occurrence in different age groups

Among the study population, the mean age was 46 months (SD 55 months; range 0.01-216). MRP
occurrence in the different age groups was compared using chi-square test. There was a significant
difference in MRPs occurrence between the different age groups, p <0.002, with new born patients

being the most exposed to MRPs; 16% (n= 45). Summary is shown in Table 5.3.

Table 5:3: Medicines related problems occurrence in different age groups

Medicines Number of Number of Number of Number of
medicines in new  medicines in medicines in medicines in
born patients infant Children adolescent
(%) (%) (%) (%)

Without MRPs 231 (84) 536 (89) 522 (91) 111 (90)

With MRPs 45 (16) 68 (11) 52 (9) 13 (10)

*Analysis involved descriptive statistics (frequencies and percentages)

A significant difference was also found in MRPs occurrence due to different licensing status of
medicines between the age groups. Fifteen percent of OL medicines given to new-born patients
were associated with MRPs compared to 5% or lower in all other groups, p<0.001. There was
however no difference in occurrence of MRPs with licensed and UL medicines between different

age groups. Table 5.4 describes MRPs occurrence in different age groups.
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Table 5:4: Medicines related problems in different age groups with different licensing

status of medicines

Medicine  MRP Age categories P-
licensing occurrence value
status
Neonates Infant Children Adolescent
N (%) N (%) N (%) N (%)
Licenced No MRP 99 (87) 288 (92) 309(93) 63(89) 0.16
MRP 15(13) 26(8) 23(7) 8(11)
Off-licence  No MRP 64 (85) 101(97) 78(100) 18(95) <0.001
MRP 11(15) 3(3) 0(0) 1(5)
Unlicensed No MRP 68(78) 147(79) 135(82) 30(88) 0.51
MRP 19(22) 39(21) 29(18) 4(12)

5.5.5 Medicines related problems between genders in relation to different licensing status

of medicines

A Chi-square test was carried out to compare the occurrence of MRPs between genders. The results

showed no significant difference in occurrence of MRPs between male and female, p=0.81, (11%

versus 11%). The figure below shows the proportion of medicines that associated with MRPs in

genders.
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Figure 5:3: The proportion of medicines that were associated with medicines related

problems between genders

There was also no significant difference in occurrence of MRPs due to the different medicines

licensing status between genders as shown in Table 5.5.

Table 5:5: Medicines related problems occurrence between genders with different licensing
status medicines

Medicines licensing MRP Male Female P-value

status N (%) N (%)

Licenced No MRP 427 (92) 332 (91) 0.57
MRP 38 (8) 34 (9)

Off-label No MRP 151 (94) 110 (95) 0.87
MRP 9 (6) 6 (5)

Unlicensed No MRP 198 (80) 182 (82) 0.63
MRP 50 (20) 41 (18)

Analysis involved chi-square test
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5.5.6 Medicines related problems categories and associated medicines

Of the 1,578 medicines prescribed to the study population, 11% were associated with 178 MRPs,
of which 83% (n=147/178) were classified as ADRs and 17% (n= 30/178) were classified as

treatment effectiveness problems. The sub-domain of the problems is summarised in Table 5.6.

Table 5:6: categories of medicines related problems

Primary domain Code Subcategory Number

P1.1 No effect of drug treatment 1
treatment effectiveness problems  P1.2 Effect of drug treatment not optimal 28

P1.3 Wrong effect of drug treatment 1

P2.1 Non-allergic adverse drug event 69
adverse drug reactions P2.2 Allergic adverse event 77

P2.3 Toxic adverse event 1

The Naranjo scale was used to identify medicines associated with MRPs. Among the study
population, the most commonly prescribed medicines were morphine, paracetamol, clonidine,
furosemide and spironolactone. Morphine was prescribed 172 times to 127 patients with MRPs
occurring in 62% of the patients (n= 79). A complete list of medicines with their licensing status
and associated problems is shown in Appendix 13. Table 5.7 summarises the medicines that were
frequently associated with problems; Table 5.8 shows the medicines that were associated with

problems in different age groups.
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Table 5:7: Medicines frequently associated with problems

Medicine Licensing Number of Number Number of Number of
Status times medicine  of times patients
prescribed patients medicine developed

associated MRPs
with MRPs

MORPHINE UL 164 127 80 77

CLONIDINE UL 121 114 4 4

PARACETAMOL L 105 104 3 3

FUROSEMIDE L 92 86 48 48

Analysis involved descriptive statistics (frequencies and percentages)

Table 5:8: Medicines associated with problems in different age groups

Age-group Medicines associated with MRPs Number of  Category of
MRPs MRP

Name Licensing status

New born ) Morphine UL 17 ADR
Furosemide L 12 ADR
Paracetamol oL 10 TE
Gentamicin L 2 TE
Vancomycin UL 1 TE

Infants Morphine UL 33 ADR
Furosemide L 21 ADR
Vancomycin L 4 ADR & TE
Clonidine UL 3 ADR
Flecainide oL 1 TE

Children Morphine UL 28 ADR
Furosemide L 9 ADR
Gentamicin L 3 TE
Salbutamol L 2 ADR
Co-Amoxiclav L 2 TE

Adolescents  Furosemide L 6 ADR
Morphine UL 4 ADR
Tranexamic Acid oL 1 ADR
Gentamicin L 1 TE
Paracetamol L 1 TE

(*) Term and pre-term babies were combined together as only a small number of pre-terms
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5.5.7 Medicines related problems occurrence and length of stay

The association between the occurrence of MRPs and the length of stay (LOS) in hospital was
examined. The mean LOS was 4.0 days (SD= 3.1 days; range 2-20). The Kruskal-Wallis test
showed a significant association between MRPs and LOS, p < 0.05. Patients with two or more
MRPs had longer LOS. Figure 5.4 is a graphical illustration of MRPs occurrence and LOS of the

study participants.
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Figure 5:4: Length of stay in study population

5.5.8 Medicines related problems occurrence and number of medicines

The results showed that the average number of medicines per patient was 10.7 (SD= 4.5, IQR=8
to 13). The results also showed that there was an association between number of medicines and
number of MRPs. There was a positive correlation between the two measures, with a correlation
coefficient of 0.51, which was statistically significant (p<0.001). Table 5.9 shows the occurrence
of MRPs with number of medicines.
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Table 5:9: Relationship between number of medicines related problems and number of
medicines

Number of MRPs Number of patients Number of medicines per patient, Mean (SD)
0 50 8.4 (4.6)

1 43 10.6 (3.2)

2 35 11.6 (2.9)

3 14 14.9 (4.7)

4 3 15.7 (6.1)

5 1 23.0 (-)

>5 1 18.0 (-)

Analysis involved Pearson test.

5.5.9 Medicines related problems’ causes, interventions and outcome

In this study, 11% of the total number of medicines was associated with 178MRPs (treatment
effectiveness problems and ADRs). The total number of causes was 267 causes, including
medicine selection; dose selection; treatment duration; logistics of prescribing errors, and others.
Table 5.10 shows the causes and categories.

Table 5:10: Medicines related problems causes

Primary domain Code Subcategory Number
Drug selection Cl1 Inappropriate drug (Contra-indication) 12

Cl.6 Too many drugs prescribed for indication 13

C31 medicine dose too low 29
Dose selection C3.2 medicine dose too high 37

C35 No therapeutic monitoring 5

C3.7 Deterioration of disease requiring dose adjustment 59
Treatment duration C4.2 treatment duration too long 44
Logistics C6.2 prescribing errors 39
Others C8.2 No obvious cause 29

Analysis involved descriptive statistics (frequencies and percentages)
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These MRPs required 201 interventions; some of the MRPs required more than one intervention.
Approximately 31% (n= 62/201) of all interventions were carried out at the prescriber level and
were done by the pharmacist in charge of the unit (that is, the interventions were recommended by
the pharmacist and approved by the prescriber).

Sixty-nine percent (n=139/201) of the interventions were carried out at the medicine level (that
is, dose changed, formulation changed, medicine stopped and new medicine started).

At the medicines level, 36% (n=50/139) of interventions were carried out by the pharmacist while
64% (n= 89/139) were carried out by other healthcare professionals. All interventions resulted in
a positive outcome and the identified MRPs were resolved. Table 5.11 below summarises the

different types of interventions of the identified MRPs.

Table 5:11: Medicines related problems interventions

Primary domain Code Subcategory Number
At prescriber level 11.3 Intervention proposed, approved by Prescriber 62

113.2 Dosage changed to 31
At drug level 113.3 Formulation changed to 23

113.5 Drug stopped 29

113.6 New drug started 56

Analysis involved descriptive statistics (frequencies and percentages)

5.5.10 Medicines related problems severity

The severity scoring of identified MRPs (178) showed that 6% (n= 11/178) were no harm, 72%
(n= 128/178) were of low harm and 22% (n= 39/178) were of moderate harm. An example of

MRP case study that was sent to experts is shown in Table 5.12 below.
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Table 5:12: An example case study for medicines related problems severity

Severity of MRPs/ Case no. 16

Patient details

Medical diagnosis & Co-morbidities

Study IDP 153 Admitted for removal of spinal correctional instrumentation,
Age 15years GORD, Epilepsy

Weight 38kg

Gender M

Length of stay 5days

AIIergies Morphine allergy

Medication history

Name of medicine Dose (mg) Frequency Route of administration
Teicopanin 380mg Stats Iv
Enoxaparin 20U Od Sc
Paracetamol 500mg Qds Iv/peg
Cholocalcefirol 400iu Od Po
Oxycodiene 2.5mg Qds PEG
Diclofenac sodium 30mg Tds Po
Gentamicin 95mg Stats Iv
Vancomycin 570mg Tds Iv
Movicol 2sachets Bd Po
Nystatin iml Bd Po
Omeprazol 20mg Od Po
Domperidone 10ml Qds Po

Clinical narrative

The patient has GORD, and developed severe stomach pain and vomiting after taking diclofenac sodium orally.

Medicine related problem (MRP): “A Drug-Related Problem is an event or circumstance involving drug therapy that
actually or potentially interferes with desired health outcomes”. (Pharmaceutical Care Network Europe, 2010)

Please answer the following question by either YES or No
Does the case include any MRP based on the attached PCNE classification tool?

Please rank the harm caused by the MRP identified based on NPSA scale of harm, insert v/

e No harm (The incident caused no harm)

e Low (Any patient safety incident that required extra observation or minor treatment, and caused minimal harm
to the person(s) receiving NHS funded care) v/

e Moderate (Any patient safety incident that resulted in a moderate increase in treatment, and which caused
significant but not permanent harm to the person receiving NHS funded care)

e Severe (Any patient safety incident that resulted in permanent harm to the person(s) receiving NHS funded
care)

None of the MRPs was rated as severe or death; thus only three levels were observed in the data.
Table 5.13 shows summary of experts’ rating.
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Table 5:13: Experts’ panel severity scoring of medicines related problems

Scorer No harm Low Moderate
Percentage % (n) Percentage % (n)  Percentage % (n)

Consultant pharmacist 6 (1) 72 (13) 22 (4)

Consultant 6 (1) 72 (13) 22 (4)

paediatrician

Nurse 6 (1) 72 (13) 22 (4)

Analysis involved descriptive statistics (frequencies and percentages)

The identified MRPs were summarised in terms of whether all three experts agreed, 2 of the three
experts agreed, or all the 3 experts disagreed. Using the Stata software, Kappa test was used to
calculate the level of agreement between the three experts. The kappa test result was found to be
0.83 (95% CI; 0.6-1.0). This value implies very good agreement between the three experts.
Summary of agreements of experts is shown in Table 5.14.

Table 5:14: Experts’ agreement

Level of agreement Percentage % (n)
All members in agreement 89 (16)

Two in agreement, one disagreement 11 (2)

All three members in disagreement 0 (0)

5.5.11 Medicines related problems preventability

Assessment of preventability using Schumock and Thornton Preventability Scale 34% of the
identified MRPs were found to be preventable (n= 61/178). Table 5.15 shows a summary of case
vignettes of the most common prescribed medicines and associated problems, problem categories,

severity and preventability:
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Table 5:15: Examples of case vignettes of most common prescribed medicines and associated problems

Case Medicine licensin MRP MRP Severity MRP
associated g status Category Preventability
with MRP

A patient aged 22days (3kg) was admitted for Cardiac surgery. The patier morphine UL ADR Pharmacist: Non-preventable

developed sign of seizures after 1V morphine was administered. low harm

The patient recovered after the medicines was stopped. Nurse: low

harm
Paediatrician:
no harm

A patient aged 12years (33kg) electively admitted for coarctation of the ac morphine L ADR Low harm Non-preventable

surgery. The patient developed severe allergic reaction which required from the three

administration of chlorpheniramine injection. experts

A patient aged 4months was admitted for cardiac surgery. The patient furosemide L ADR Low harm Non-preventable

was on the correct dose of intravenous furosemide and the potassium from the three

level dropped to less than 3mmol/L; administration of intravenous experts

Potassium Chloride successfully increased level back to 3.6mmol/L.

A patient aged 1days who was born at 36weeks gestational age with a paracetam UL Treatment No harm from  Preventable

weight of less than 2kg was electively admitted for suspected sepsis. The ol effectivenes the three

patient was prescribed 20mg/kg every 8 hours, however the patient was S experts

received 20mg/kg every 4hours
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5.6 Discussion

The main objectives of this prospective study were to determine the prevalence of MRPs in the
PICU, and the prevalence of MRPs associated with off-label and unlicensed medicines use. Like
the retrospective study (Chapter 4), the most common diagnosis among the 147 patients included
in the study were congenital malformations abnormalities, diseases of the respiratory system, and
certain infectious and parasitic diseases. There was high rate of off-label and unlicensed
medicines’ use among the study population as 79% of the patients received off-label medicines
while 95% received unlicensed medicines. This finding is in agreement with a previous study of
342 patients, which reported that 95.3% of the patients admitted to PICU received unlicensed
and/or off-label medicine (Dos Santos & Heineck, 2012). Out of the 1578 medicines prescribed,
approximately 47% were off-label and/or unlicensed. A previous study has reported similar
finding; 46% of medicines were unlicensed or off-label (Palcevski et al., 2012). In comparison
with the retrospective study, the proportion of off-label and/or unlicensed was 46%. Findings from
literature and the retrospective and prospective studies showed consistency in the use of OL and
UL medicines among paediatric in-patients. Approximately 50% of medicines used in treatment
of paediatric in-patients are either off-label and/or unlicensed, therefore off-label and unlicensed

use of medicines remains a major issue in paediatric practice.

Among the 147 patients, 66% developed MRPs. In the retrospective study, 53% of the 194 patients
developed MRPs. Findings of this study are therefore supported by a study to determine MRPs

incidence in PICU which reported 59.7% incidence rate of MRPs (Rashed et al., 2012).
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In this prospective study, 11% of the medicines were associated with MRPs; 5.4% (15/276) of OL
medicines and 19.3% (91/471) of UL medicines were associated with MRPs, while 9% of licensed
medicines associated with MRPs. At the time of literature review of this thesis, no study was found
to compare these findings. However, the results of the retrospective study showed similar findings
with 8% of the total number of medicines associated with MRPs; 10.3% of OL and UL medicines
associated with MRPs, and 7% of licensed medicines associated with MRPs. Of the total number
of the identified MRPs, this study found that 83% were ADRs (Type A reactions, which are
extension of the medicine’s pharmacology), while 17% were treatment effectiveness problems
(result from prescribing and other errors). This result suggests that proper dose calculations and
monitoring is required to minimise treatment effectiveness problems. In comparison with the
retrospective study, ADRs were 84% and treatment effectiveness problems were 16%. Previous
studies have reported higher prevalence of ADRs with use of OL and/or UL medicines when
compared to licensed medicines (Neubert et al., 2004; Saiyed, Lalwani & Rana, 2015; Turner et
al., 1999). Although MRPs (mostly ADRs) occurred more with the use of off-label and/or
unlicensed medicines than with licensed medicines, other factors including pharmacological
effects of the medicines may have accounted for the occurrence. Medicine selection, dose
selection, treatment duration, and logistics (prescribing errors) were found to be the causes of
treatment effectiveness problems. This is because of the challenges of prescribing for this
population where there are limited availability of formulations and insufficient information of the

prescribed medicines.

Among the study population, the age group most prone to MRPs were new-born patients (O-
28days), p<0.001. As noted in a previous study (Cuzzolin & Agostino, 2016), this age group is the

most exposed to off-label and unlicensed medicines. This may explain why incidence of MRPs
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are higher in this age group due to the pharmacokinetic changes (absorption, distribution,
elimination) during maturation. Also, the lack of information on prescribed medicines, and the
factors that influence prescribing in this group (age, weight, body surface area and physical
development) (Wong et al., 2004) may predispose this age group to development of MRPs. It has
also been reported that children who are aged between 0-4 years are the most vulnerable group for

medicines’ incidents (NPSA, 2011).

Like the retrospective study, there was no significant difference in occurrence of MRPs between
genders. Non-significant difference in occurrence of MRPs between male and female has
previously been reported (Rashed et al., 2012). These findings imply that gender may not be a risk
factor for development of MRPs with the use of off-label and unlicensed medicines, or other

medicines in paediatric in-patients.

In this prospective study, morphine, paracetamol, clonidine, furosemide and spironolactone were
the most commonly used medicines among the study population; with MRPs occurring in 62% of
patients who received morphine. This is similar to findings of the retrospective study. High
occurrence of ADRs with use of morphine in paediatric patients has also been reported in a related

study (Rashed et al., 2012).

Like the retrospective study, results from this study showed that there was significant association
between LOS and number of MRPs, p < 0.05. Patients with longer LOS had two or more MRPs.
A previous study has found that LOS is a risk factor for ADRs (Weiss et al., 2002). Findings of
this study also showed that the number of MRPs increased with the number of medicines.
Polypharmacy has been previously identified as a one of the main risk factors for occurrence of

MRPs, including ADRs (Rashed et al., 2012; Weiss et al., 2002; Zopf et al., 2008).
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Assessment of severity and preventability of identified MRPs showed that 72% of MRPs were of
low harm, 22% of MRPs were of moderate harm and 6% posed no harm. Thirty-four percent of
the identified MRPs were preventable especially treatment effectiveness problems which were
caused by dosing problems and prescribing errors. These findings may not be very close to those
of Rashed et al. (2012), who reported 67.7% preventable MRPs. That is because this study was
conducted in PICU while Rashed et al (2012) study of MRPs was conducted on different wards

including medical ward where the highest percentage of MRPs was identified.

MRPs associated with OL and UL medicines were found to be higher when compared with
licensed medicines. A number of measures can be introduced to minimise the risk associated with
these problems. These include inclusion of paediatric patients in clinical trials of new medicinal
products, healthcare professionals should be encouraged to minimise medicines manipulations,

and close monitoring for paediatric patients who are prescribed OL and/or UL medicines.

5.7 Strength and limitations
The methodology adopted in this study was intensive chart review, which has been recognised as
the gold standard in pharmaco-epidimiological studies. Prospective observational intensive chart
review method gave more chance to detect off-label and unlicensed medicines’ use than the
retrospective study, as poor documentation was found as one of the limitations in retrospective
chart review. Also unlicensed medicines in form of specials and extemporaneous medicines were
easier to identify than in retrospective review as the researcher was able to detect which type of

medicines were used.

Although this study was conducted in only one centre, the use of power calculation in

determination of sample size and randomisation enhanced the generalisability of findings. The
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major limitation of this study is that not all patients were included; the researcher had to stop
recruiting patients when the recruited patients were more than ten patients. Other limitation was

that isolated patients were not included as there was no access to their room or their case notes.

5.8 Implication of study findings in practice

In this study, the identified MRPs were ADRs which were due to pharmacological effects of
prescribed medicines and they are often not be preventable, and treatment effectiveness problems
which resulted from prescribing errors, medicine dose too low, medicine dose too high, or
duration too long. Treatment effectiveness problems are however preventable. Summary of
product characteristics should be incorporated into routine practice as well as local guidelines to
minimise errors in dose calculations. Double-checking of dose calculation by two or more
healthcare professional should be introduced in routine practice. MRPs were found to be higher
with OL and UL medicines when compared to licensed medicines, thus regular education
programme to increase the awareness of MRPs associated with OL and UL medicines might help
to reduce the number of MRPs in this population. Regular incident reporting of MRPs and near
misses will help in minimising their occurrence. This will contribute to improving paediatric
practice and decrease MRPs-related mortality, morbidity and financial burdens.

5.9 Conclusion
This study was carried out prospectively to investigate the prevalence of medicines related
problems associated with the use of off-label and unlicensed medicines in patients admitted to

paediatric intensive care unit of a paediatric hospital.

e Atotal of 1,578 medicines were prescribed to the 147 patients in this study.
e 66% of the study participants were developed MRPs
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e 11% of the medicines were associated with MRPs.
e 5.4% of off-label medicines and 19.3% of unlicensed medicines were associated with
MRPs, while 9% of licensed medicines associated with MRPs.
e 83% of the identified MRPs were ADRs and 17% were treatment effectiveness problems.
e Morphine and furosemide were found to be commonly associated with the identified
MRPs.
e Longer length of stay and polypharmacy were found to contribute to occurrence of MRPs.
e While less than half of identified MRPs were preventable, none was rated as being of severe
harm to patients.
At the time of this study, an electronic prescribing system was implemented in the neonatal
intensive care unit (NICU); therefore a separate study was conducted to investigate MRPs
associated with the use of OL and UL medicines and to ascertain whether the electronic prescribing
has an impact MRPs occurrence or not. The next chapter describes the prospective study that

conducted in NICU.
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Chapter 6:  Prospective study of off-label & unlicensed medicines’ related problems in
neonatal intensive care unit

6.1 Introduction

In this chapter, findings of a prospective study undertaken in the Neonatal Intensive Care Unit
(NICU) are presented. Over the past five years, there has been increasing emphasis on adoption of
digital technology across the NHS to improve the quality of care, and increase patient safety and
service efficiency (NHS England, 2012; NHS England, 2014). More recently, the Francis Inquiry
Report into the failings of Mid Staffordshire NHS Foundation Trust highlighted the need for
common information practices, and feeding of performance information into shared databases for
monitoring purposes through introduction of electronic patient information systems (NHS, 2013).
Consequently, the Secretary of State announced the Safer Hospitals, Safer Wards Technology
Fund in May 2013. The objective of the fund was to assist NHS organisations to move from paper-
based to paper-light and effectively paperless, integrated digital care records (IDCRs). It also
supports those organisations that seek to achieve demonstrable improvements in efficiency, quality
and safety through introduction of electronic prescribing (e-prescribing) within acute settings and
community settings (NHS, 2013). Implementation of e-prescribing has the following advantages
(NHS, 2013):

e improves the legibility and completeness of prescriptions and makes information about

medicines available to the healthcare team at all times.

¢ the need to move paper prescriptions around an organisation is removed,

e patient safety issues associated with poor handwriting are addressed,

o the quality of care is improved as queries are reduced and efficiencies delivered as paper

is no longer chased
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e local formulary implementation is supported by reminders at the point of prescribing
reducing the need to constantly update prescribers about local policy
e the use of decision support provides additional support for prescribers
e guided prescribing can help to reduce inappropriate dosing,
o facilitates correct drug selection and reduce the incidence of incorrect selection when an
allergy or contraindications are present.
At the time of this research, the NICU of the hospital had migrated to electronic medical record,
called Medchart. Although findings of the studies in Chapters 4 and 5, and literature showed that
the use of off-label/unlicensed (OL/UL) medicines is highest among neonates, and incidence of
MRPs is also highest among neonates, it was decided to further conduct a study in NICU. This
was to ascertain if implementation of Medchart havv any effect on the occurrence of medicines
related problems (MRPs).
6.2 Aim
The aim of this prospective study was to investigate MRPs associated with the use of OL and UL

medicines in neonates’ admitted to NICU at a paediatric hospital.

6.3 Objectives
e To determine the prevalence of OL and UL medicines use in NICU.
e To determine the prevalence of MRPs in this unit.

e To determine the prevalence of MRPs associated with the use of OL and UL medicines in

this unit of the hospital.

e To assess the severity of the identified MRPs.
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6.4 Method

6.4.1 Study setting

This study was carried out at the NICU which serves patients from South London and South East
England. The NICU is considered as one of the leading intensive care units in the UK (Tomlin, S.,

personal communication).

6.4.2 Study population and sampling procedure

In this prospective study, data was collected from electronic medical records between December
2015 and May 2016; drug charts and laboratory results were reviewed. Fluids recorded in paper-
charts were also reviewed. A computer random sampling was applied in selection of participants’

case-notes.

6.4.3 Inclusion & exclusion criteria
Patients who were admitted to NICU in the 6 months period of data collection and were on
medicines were included in the study. Patients who were admitted for less than 24 hours and

patients who were on nutritional products only were excluded from the study.

6.4.4 Sample size
Determination of sample size for this study is as described in Chapter 5. Sample size was calculated

to be 87 patients.

6.4.5 Ethical considerations

Ethical approval for this study was obtained from University of Hertfordshire, NHS REC, and

Research and Development (R&D) department as described in Chapter 3 Section 3.6. To ensure
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patient information was protected, the researcher was required to sign a confidentiality agreement.
Patient information collected did not include any identifiers; data was anonymised and stored in
password-protected devices. Explicit patients’ consent was not required as that will limit the
number of records to be reviewed as this study is a non-interventional study. In the event that the
researcher identified an MRP that was clinically significant, the researcher was required to contact

the pharmacist in charge of the unit, who would take appropriate steps to resolve the problem.

6.4.6 Data collection

At the time of this study, the NICU had implemented electronic prescribing. The system allows
both prescribing and reconciliation to be done electronically. All patient data including the NHS
number, hospital number, date of birth, gestational age, diagnosis, allergies, medication history,
and current medications was captured. Medicines names, doses by age or body weight, and other
relevant information are incorporated in the software. The system raises alerts for
contraindications, incorrect doses, and wrong calculations of medicines. All requested
investigations and/or examination, test’ results and further referrals of each patient are accessible
when a user logs into electronic medical chart. Patients’ allergy status is indicated in red at the top
of each page of the medical chart. Any changes in patient’s medical condition(s) and treatment(s)
are updated electronically. When pharmacists make changes to the existing treatment plan, they
are required to sign for these changes as well as the daily reconciliation of medicines. While
majority of prescribing in NICU was done electronically, however intravenous fluids as well as
medicines given via intravenous fluids were prescribed using paper chart. Information was
obtained from medical electronic patients’ notes and fluid charts every day from the day of
admission until discharge or a maximum of 28days. Patients who were discharged from NICU to

other paediatric wards were classified as new patients in case of re-admission into NICU after
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more than 24hours. Data collection form used in this study was the same as the one used in the
prospective study in PICU (Appendix 12). Data collected included patient demographics: age,
weight, height, weight on birth, and gender. Patients’ medical history, diagnosis, co-morbidities,
and allergy status were recorded. Doses, dosage form, frequency, duration, and indications for
each prescribed medicine were also recorded. Medicines were classified as licensed, OL and UL
according to SPC with regards to age, dose, form and indication. Age was categorised according
to the International Conference of Harmonization Guideline E11 (ICH, 2001). Diagnosis and co-
morbidities were categorised according to the International Classification of Diseases version 10

(WHO-ICD, 2014).

MRPs definition and classification were adopted from the PCNE classification version 6.2
(Appendix 1). MRPs identification was as described in Chapter 4 (Table 4.1). When an MRP was
identified, then the details including the type of MRP, causes, interventions and outcome of the
interventions, were recorded. Medicines that were associated with problems were identified using
the Naranjo ADRs Probability Scale (appendix 2). A panel of experts was asked to assess severity
of MRPs using the National Patients Safety Agency level of harm (NPSA, 2009). The experts who
also participated in previous two studies were recruited via convenient sampling technique with
the principal investigator.

Preventability of MRPs was also assessed using Schumock and Thornton Preventability Scale.
Data was stored electronically and coded anonymously to ensure patients confidentiality. To
ensure validity of the identified MRPs, a consultant clinical pharmacist was asked to review the

problems, causes, interventions and outcome during meetings with the researcher.
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6.4.7 Data analysis

Data collected were analysed using computer programmes including Excel, Statistical Package for
the Social Sciences (SPSS) and STATA. Descriptive statistics including frequencies, medians,
standard deviation, and interquartile range, were performed. Data are presented as numbers and
percentages. Chi-squared test was used to detect significant differences for categorical variables
while Kruskal-Wallis rank and Wilcoxon Rank-Sum (Mann—Whitney U) used to determine
significant differences between numerical variables. For all tests p< 0.05 was selected as the level

of statistical significance.

Data analysis was divided into eight parts including the following:

e Number of patients who developed MRPs due to different licensing status of medicines,
the total number of medicines prescribed during the study period, and comparison of
licensed, UL and OL medicines use and their associated problems using the Chi-square
test.

e Occurrence of MRPs between genders using Chi-square test.

e MRPs categories in patients and the medicines associated with them.

e The association between MRPs and the length of stay (LOS) in the hospital using Kruskal-
Wallis.

e The relationship between the number of medicines and the number of MRPs using Pearson
test.

e MRPs causes, interventions and outcome using the PCNE classification system V 6.2.

e Severity of the identified MRPs using Kappa test.

e Preventability of MRPs was using Schumock and Thornton scale Preventability.
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6.5 Results

6.5.1 Patients’ demographics

Approximately 76% (n= 66/87) of the 87 patients were born as pre-mature neonates; 52% (n=
45/87) were male. Seventy five percent (n= 65/87) of the patients were referred to the hospital
from other hospitals by South Thames Retrieval Services (STRS); 24% (n= 21/87) were admitted
from the maternity department; one patients was admitted from the A&E department.

The most common diagnosis was respiratory system diseases. Ninety percent (n= 78/87) of the
patients developed MRPs. All patients received at least one OL and/or UL medicine. Table 6.1

gives an overview of MRPs occurrence in patients.

Table 6:1: Medicines related problems occurrence in study population

Variable Category Number of patients (%)
MRP No MRP 9 (10%)

MRP 78 (90%)
Type of MRP ADR only 78 (100%)

TE problems only 0 (0%)

ADR and TE 0 (0%)

*Analysis involved descriptive statistics (frequencies and percentages)

6.5.2 Medicines related problems in patients in relation to different licensing status of
medicines

Seventy-four percent of patients who received licensed medicines experienced MRPs; 45% of
patients who received OL medicines experienced MRPs; and 33% of patients who received UL

medicines experienced MRPs. Neonates who were born as premature babies were found to have a
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higher rate of problems (n= 57patients) when compared to patients who were born as mature babies
(n=21patients). Figure 6.1 provides information on MRPs occurrence in patients who received

medicines’ with different licensing status.

MRPs occurrence in patients with different licensing status of medicines
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Figure 6:1: MRPs in patients in relation to different licensing status of medicines
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6.5.3 Medicines related problems occurrence in relation to different licensing status of
medicines

A total number of 1,978 medicines were prescribed to the study population, of which
approximately 58% (n= 1,139) were licensed medicines, 14% (n= 278) were OL medicines and
28% (n=561) were UL medicines. Nine percent (n= 186/1978) of the total number of medicines
were associated with MRPs.

Comparison of MRPs occurrence between medicines’ licensing status showed that 9%
(n=103/1,139) of licensed medicines were associated with MRPs; 15% (n=43/278) of OL were
associated with MRPs, and 7% (n=40/561) of UL medicines were associated with MRPs. MRPs
were higher with OL medicines than licensed or UL medicines, p<0.001. Figure 6.2 provides detail

of different medicines licensing status and their association with MRPs.
MRPs occurrence in relation to different licensing status of medicines
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Figure 6:2: Medicines related problems occurrence in relation to different licensing status
of medicines
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6.5.4 Medicine related problems between genders with different licensing status of
medicines

Among the study population, the Chi-square test showed that there was no significant difference
in occurrence of MRPs between the genders, p=0.24 (42 males versus 36 females).

There was also no significant difference between genders in occurrence of MRPs due to licensed,
OL and UL medicines. Table 6.2 below summarises MRPs occurrence due to different licensing

status of medicines between genders.

Table 6:2: Medicines related problems between genders with different licensing status of
medicines

Medication MRP Male Female P-value
Number (%) Number (%)

All medication No MRP 915 (90) 877 (91) 0.33
MRP 102 (10) 84 (9)

Licenced No MRP 521 (90) 332 (92) 0.33
MRP 57 (10) 46 (8)

Off-label No MRP 118 (86) 117 (84) 0.66
MRP 20 (14) 23 (16)

Unlicensed No MRP 276 (92) 254 (94) 0.24
MRP 25 (8) 15 (6)

Analysis involved chi-square test

6.5.5 Medicines related problems categories and associated medicines

In the previous two studies (Chapters 4 & 5) both adverse drug reactions and treatment
effectiveness problems were identified; however, in this study identified MRPs were mainly

ADRs. Table 6.3 below the subcategories of MRPs in the study populations.
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Table 6:3: Medicines related problems categories in study population

Primary domain Code Subcategory Number
adverse drug reactions P2.1 Non-allergic adverse drug event 39

P2.2 Allergic adverse event 38

P2.3 Toxic adverse event 1

Analysis involved descriptive statistics (frequencies and percentages)

Morphine, paracetamol, furosemide and benzylpenicillin were the most common medicines
associated with MRPs. Table 6.4 below gives examples of the identified problems with their
associated medicines; a full list of all medicines prescribed to study participants, their licensing

status and associated problems is provided in appendix 14.

Table 6:4: Medicines frequently associated with problems

Medicine Licensing Number of Number of Number of Number of
status times patients MRPs patients

medicine associated developed
prescribed with MRPs

BENZYLPENICILLI L 92 87 45 45

N

MORPHINE UL 92 74 36 35

FUROSEMIDE oL 52 51 27 27

CEFUROXIME L 47 45 13 13

CO-AMOXICLAV L 18 17 16 15

Analysis involved descriptive statistics (frequencies and percentages)

6.5.6 Number of medicine related problems and length of stay

The association between the occurrence of MRPs and the length of stay in hospital was examined
using the Kruskal-Wallis test. The results showed that there was no significant association between
MRPs and LOS, P=0.13. Summary of the relationship between LOS and the number of MRPs is

shown in Figure 6.3:
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Figure 6:3: Relationship between length of stay and number of medicine related problems

6.5.7 Medicine related problems occurrence and number of medicines

The results of this study showed a significant association between number of medications and

number of MRPs (p=0.006, coefficient of 0.29). Table 6.5 below shows the relationship between

number of medicines and number of MRPs.

Table 6:5: Relationship between number of medicines and number of medicines related

problems

Number of MRPs Number of patients Number of medicines per
patient
Mean (SD)

0 9 20.8 (2.3)

1 26 22.8 (3.0)

2 24 21.2 (5.5)

3 12 23.6 (4.9)

4 10 25.0 (3.6)

5 5 25.2 (3.3)

Analysis involved Pearson test.
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6.5.8 Causes, interventions and outcomes

One hundred and eighty-six medicines were associated with 186 MRPs. There were 186 causes
classified as others according to the PCNE V6.2 manifested medicines effects. One hundred and
ninety-six interventions were required for the identified MRPs. The pharmacists in charge of the
unit were responsible for 20% (n= 25/123) of interventions carried out at the prescriber level (that
is, the interventions were recommended by the pharmacist and approved by the prescriber) and
10% (n= 7/73) of interventions carried out at medicines’ level. All interventions resulted in a
positive outcome and MRPs were resolved. Table 6.6 below shows the different MRPs

interventions.

Table 6:6: Medicines related problems interventions

Primary domain Code Subcategory Number
At prescriber level 11.3 Intervention proposed, approved by Prescriber 123
113.2 Dosage changed to 1
At medicine level 113.3 Formulation changed to 9
113.5 Medicine stopped 11
113.6 New medicine started 52

Analysis involved descriptive statistics (frequencies and percentages)

6.5.9 Medicines related problems severity

From experts’ rating, approximately 6% (n= 11/186) of the identified MRPs were no harm, 92%
(n=171/186) were low harm, and 2% (n= 4/186) were moderate harm. An example of an MRP

case study that was sent to experts is shown in Table 6.7 below.
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Table 6:7: An example of case study for medicines related problems severity

Severity of MRPs/ Case no. 13

Patient details

Medical diagnosis & Co-morbidities

Study IDP 114 Elective admission for Coarctation of the aorta surgery.
Age 2weeks Increased work of breathing since birth, suspected sepsis.
Weight 2.9kg

Gender M

Length of stay 3days

AIIergies NKDA

Medication history

Name of medicine Dose (mg) Frequency Route of administration
Morphine 3mg/50ml 10mcg/Kg/hr Cont Iv
Fentanyl 6mcg Stats Iv
Ketamine 3mg Stats Iv
Cefuroxime 80mg Stats Iv
Clonidine 9mcg Tds Ngt
Paracetamol 45mg Tds Ngt
Furosemide 3mg Tds Iv
Spironolactone 3mg Tds Ngt
Naloxone 30mcg Stats Iv
Coamoxiclav 90mg Tds Iv
Coamoxiclav 0.75ml Tds Po/ngt
Lactulose 2.5ml Bd Po

Clinical narrative

The patient was on the correct dose of morphine, the patient developed signs of seizures, respiratory
depression and agitation. The patient recovered after being administered naloxone intravenously.

Medicine related problem (MRP): “an event or circumstance involving drug therapy that actually or
potentially interferes with desired health outcomes”. Pharmaceutical Care Network Europe, 2010)

Please answer the following question by either YES or No

Does the case include any MRP based on the attached PCNE classification tool?

Please rank the harm caused by the MRP identified based on NPSA scale of harm, insert v/

e No harm (The incident caused no harm)

e Low (Any patient safety incident that required extra observation or minor treatment, and
caused minimal harm to the person(s) receiving NHS funded care)

e Moderate (Any patient safety incident that resulted in a moderate increase in treatment, and
which caused significant but not permanent harm to the person receiving NHS funded care)

v

e Severe (Any patient safety incident that resulted in permanent harm to the person(s)
receiving NHS funded care)
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None of the MRPs was rated as severe or death; thus only three levels were observed in the data.
All experts determined that 60% of MRPs were low harm, 25% of MRPs were moderate harm and
15% at no harm. Table 6.8 summarises experts’ rating.

Table 6:8: Experts’ panel severity scoring of MRPs

Scorer No harm Low Moderate
Percentage (n) Percentage (n) Percentage (n)

Consultant pharmacist 15 (3) 60 (12) 25 (5)

Consultant 15 (3) 60 (12) 25 (5)

paediatrician

Nurse 15 (3) 60 (12) 25 (5)

Analysis involved descriptive statistics (frequencies and percentages)

The agreement between panel’s members is provided in Table 6.9 below. The results showed that
there was agreement between the three experts in 90% of the identified MRPs. The kappa statistic
was found to be 0.88, (Cl 95%, 0.69- 1.0) which implies very good agreement between the three
experts.

Table 6:9: The agreement between panel’s members

Level of agreement Number (%)
All members in agreement 18 (90%)
Two in agreement, one disagreement 2 (10%)

All three members in disagreement 0 (0%)

6.5.10 Medicines related problems preventability

Assessment of preventability using Schumock and Thornton preventability scale showed identified
MRPs were all non-preventable. Table 6.10 below shows case vignette of identified MRPs and

their associated medicines in the study population.
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Table 6:10: Case vignettes of most common prescribed medicines and associated problems

Case Medicines Licensing MRP MRP
associated status category severity
with
MRPs

A patient aged 1day (2kg) was admitted morphine UL ADR: toxic Moderate

with seizure of epilepsy . The patient developed signs harm  from

respiratory depression after administration of a corr the three
dose of morphine. The patient recovered after being experts
administered Naloxone intravenously.

A patient aged 2hours admitted for a suspected benzylepe Licensed  ADR: Pharmacist:

sepsis. The patient developed severe allergic nicillin allergic moderate

reactions after administration of benzylpenicillin. harm

The patient recovered after the medicine was Nurse:

stopped and after administration of moderate

chlorphenarmine injection. harm
Paediatricia
n: low harm

A patient aged 1lday was diagnosed with cardiac furosemid OL ADR: non- No-harm

problem and commenced on intravenous e allergic from the

furosemide.The potassium level dropped and
required to administer potassium chloride infusion
to correct it.

three experts
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6.6 Discussion

The results of the prospective study in Chapter 5 showed that OL and UL medicines were
associated with more MRPs than licensed medicines. Findings of this study (NICU) showed that
90% (n= 78/87) of the total number of patients had at least one MRP and 9% (n= 186/ 1,978) of

all medicines were associated with MRPs.

Findings of this study showed that MRPs associated with the use of OL medicines were higher
than with licensed medicines; 9% (n=103/1,139) of licensed medicines were associated with
MRPs; 15% (n=43/278) of OL were associated with MRPs, and 7% (n=40/561) of UL medicines
were associated with MRPs. These findings are consistent with the findings of PICU prospective
study, which showed that MRPs associated with the use of OL medicines were higher in newborn
patients than with the other age groups. This can be explained by the high use of OL medicines in

this age group (Cuzzolin & Agostino, 2016).

In this study, all the identified medicines problems were classified as ADRs; there were no
treatment effectiveness problems. This difference may be due to the electronic prescribing system
(Medchart) that was introduced in this setting prior to the start of the study which has a number of
advantages (such as, reduction in inappropriate dosing, facilitation of correct drug, provision of

additional support for prescribers) over the traditional paper prescribing.

The electronic system alerts prescribers to wrong information inputted. For example, if a patient’s
details (such as, age, weight), the name of the medicine, and a possible wrong dose is inputted, the
system alerts the prescriber to the wrong dose. The prescriber must then try to re-enter the
information and that will continue until the prescriber inputs the correct dose or ignores the alert

by pressing the ignore button. In the traditional paper prescribing however, the prescriber would
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use a calculator and then write down the dose, where in each of these steps an error might occur.
The use of electronic prescribing therefore helps to minimise MRPs caused by medication errors,
especially prescribing errors. However, the electronic system has no influence on the occurrence
of ADRs; this is because adverse drugs reactions are related to pharmacological effect of medicines

and are sometimes non-preventable.

Among the study population both genders had MRPs, but males had more MRPs (93%) than
females (86%). However, there was no statistical difference between the genders. This result is in
line with the retrospective and prospective studies conducted in PICU (Chapter 4 and 5
respectively), and supported in the literature by a study of MRPs that reported there was no

difference in MRPs incidence between males and females patients (Rashed et al., 2012).

With regard to the length of stay in the hospital, there was no association between the number of
MRPs and the length of stay of patients. This finding was opposed to the findings from previous
two studies where MRPs increased with increase in LOS. This can be explained by the fact that
the identified MRPs were allergic and non-allergic ADRs, which are directly related to the
commenced medicines and would have happened regardless of the length of the hospital stay

because they are part of the pharmacological effect of these medicines.

The severity of the identified MRPs were of low harm (92%), 6% were of no harm and 2% were
of moderate harm to patients. This is similar to the findings of the previous two studies and is
supported by a study that found that 72.2% of MRPs were minor (n= 345/478) and 27% were

moderate (n= 129/478) (Rashed et al., 2012).

Unlike the previous two studies and finding from literature (Easton et al., 2003; Easton et al.,

2004) where some of the identified MRPs were preventable, none of the identified MRPs in this
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study was preventable. These findings are supported by an MRP study conducted by Rashed et al
(2012) where it was found that NICU has the lowest percentage of the preventable MRPs (8.2%).
Also in this study, the nature of MRPs as well as the system currently in use can be an explanation
for that. That is because of the pharmacological activity of the prescribed medicines, as well as the

unexpected response of these new-born patients to the medicines.

6.7 Strength and limitations

One of the major strengths of this study is that the electronic prescribing helped to minimise the
challenge of poor documentation and writing mistakes. This increased the level of accuracy of data
collected. The electronic prescribing system allows patient information to be accessed remotely,
thus the researcher was able to access patients’ charts remotely from the pharmacy department
and/or nurse stations to check further information without necessarily having to be present in the
ward. This helped to facilitate the study and decreased data collection time experienced in the

previous two studies.

Moreover with the Medchart, the researcher was able to check for daily pharmacist re-conciliation
of medicines. This helped in probing for more clarification of the patients’ current situation, while
in paper prescribing it was difficult to know if reconciliation had been carried out without the
pharmacist signature, thus the researcher would assume reconciliation was not done. This system
therefore facilitate the recording of intervention level as any updates have to be signed for. Also,
the training the researcher received on the use of the software and the technology involved

enhanced accurate data collection.

The major limitations of this study was that infusions were still written manually in fluids charts

and the researcher had to mingle between software and paper copies for data collection of

161



medicines being prescribed. Another limitation of this study was the inability to access any drug

chart when it was in use by other members of staff.

6.8 Implications of study in practice

In this study, the identified MRPs were mainly ADRs, which, were due to pharmacological
effects of the administered medicines, and they were non-preventable. Electronic prescribing
should therefore be implemented in other wards to minimise treatment effectiveness problems
that are due to medication errors. Monitoring and reporting of ADRs should be routine practice
in healthcare settings; healthcare professionals should be encouraged to review the reported
incidents as a learning process. There should also be evaluation after an intervention is
implemented to prevent MRPs to assess the effectiveness of such intervention. MRPs were found
to be higher with off-label and unlicensed medicines when compared to licensed medicines, thus
regular education programme to increase the awareness of MRPs associated with OL and UL
medicines might help to reduce the number of MRPs in the paediatric population. This will

contribute to improving the practice and patients’ quality of life.

6.9 Conclusion
This study was carried out prospectively to investigate the prevalence of medicines related
problems associated with the use of off-label and unlicensed medicines in patients admitted to

neonatal intensive care unit of a paediatric hospital.

e A total of of 1,978 medicines were prescribed to 87patients.
e 90% of patients developed at least one MRP.
e 9% of the total number of medicines were associated with MRPs.
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e 15% of OL medicines and 7% of UL medicines were associated with MRPs, while 9% of
licensed medicines were associated with MRPs.

e All the identified medicines related problems were classified as adverse drug reactions

e Electronic prescribing had positive impact and significantly reduce treatment effectiveness
problems caused by prescribing errors

e Morphine, benzylpenicillin and furosemide were found to be commonly associated with
the identified MRPs.

¢ None of the identified MRPs was preventable; none was rated as being of severe harm to

patients.

Overall discussion of the research is presented in the next chapter.
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Chapter 7:  Overall discussion

7.1 Introduction

Prior to widespread use of any medicine, pharmaceutical companies are required to provide
information on the safety, efficacy and quality of the medicine to national medicines regulatory
agencies. When a medicine is approved, a marketing authorisation or license is issued with a
Summaries of Product Characteristics (SPC) (Silva, Ansotegui & Morais-Almeida, 2014). This
usually follows from extensive clinical trials to evaluate the safety and efficacy of such medicines.
These trials are mostly conducted with selected adult populations with the paediatric population
grossly under-represented (Kimland et al., 2012; Magalhdes et al., 2015). Thus, the majority of
medicines prescribed for paediatrics have not been tested in this population and the safety and
efficacy of paediatrics’ medicines are reportedly supported by low quality of evidence (Silva,
Ansotegui & Morais-Almeida, 2014). Therefore many medicines used in treating paediatrics in
both primary and hospital care settings are used in the off-label (OL) and/or unlicensed (UL)
manner (Magalhdes et al., 2015; Turner, Nunn, Fielding & Choonara, 1999). UL medicines use is
defined as the use of medicines without a product license or marketing authorisation. OL medicine
use is the use of licensed medicines outside of the terms of their product license or marketing
authorisation with regard to the dose, indication, age and route of administration as well as
contraindicated drug use (Tomlin & Morris., 2009; Turner, Nunn & Choonara, 1998). UL and OL
use of medicines is a common practice in paediatric population (Batchelor & Marriott, 2015;
Kimland, 2012; Magalhées et al., 2015; RCPCH, 2013; Richey et al., 2013; Turner, Nunn, Fielding
& Choonara, 1999). The risks associated with OL and UL medicines use consist of inaccurate
utilisation of formulae and calculations, opting for improper ingredients, utilising erroneous

quantities, and production of unstable products (Fontan, Mille, & Brion, 2004).
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Prescription of UL and/or OL has been associated with higher incidence of adverse drug reactions
(ADRs), a subtype of medicine related problems (MRPs) (Fontan, Mille, & Brion, 2004; Rees et
al., 2017; Turner et al., 1999; WHO, 2007). A limited number of studies have investigated MRPs
in paediatric patients (Rashed et al., 2012; lbrahim et al., 2013; Easton et al., 2003; Easton et al.,
2004). Problems associated with the use of OL and UL medicines in paediatric patients have been
investigated with regard to ADRs. MRPs include ADRs, treatment effectiveness problems,
patients’ satisfaction and cost (PCNE, 2010). To investigate MRPs associated with OL and UL
medicines in paediatric patients, a literature review was carried out to determine the prevalence of
use of OL and UL medicines in paediatric population as well as problems associated with their
use. Findings of the literature review showed there were no studies that investigated the different

types of MRPs that may result from the use of OL and UL medicines.

The aim of this research was therefore investigate MRPs associated with the use of OL and UL

medicines in paediatric inpatients.

To achieve this aim, a systematic literature review was carried out in Chapter 2. Findings of the
review informed the research questions, aim and objectives of this research. In Chapter 4,
retrospective review of case notes of patients admitted to PICU was conducted in medical records
department. In Chapters 5 and 6, prospective study was carried out in PICU and NICU

respectively.

7.2  Key findings

A total of 38 studies were included in the literature review of this thesis. Among the included

studies, there was no unified definition of OL and UL use of medicines. Majority of the studies
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defined OL and UL use based on the information from the SPCs. OL and UL medicines’ use was
found to be higher in intensive care units than in general paediatric wards with neonates being the
most exposed (Cuzzolin & Agostino, 2016; Lass et al., 2011; Lindell-Osuagwu et al. 2014; Oguz
etal., 2012). Up to 100% of patients in NICU receive at least one off-label or unlicensed medicine
(Conroy et al., 1999; Kieran et al., 2014; Lass et al., 2011; O’Donnell et al., 2002). Age, indication,
dosage and frequency were the main reasons for OL use of medicines in paediatrics (Ballard et al.,
2013; Bellis et al., 2013; Conroy et al., 1999; Conroy et al., 2000; Di Paolo et al., 2006; Hsien et
al., 2008; O’Donnell et al., 2002; Porta et al., 2010). The use of OL and UL medicines was
associated with higher incidence of ADRs than licensed medicines (Turner et al., 1999). Although
OL and UL use of medicines are prevalent among children, investigation of all possible problems

associated with their use has not been carried out.

In Chapter 4, of 2000 medicines prescribed to 194 patients, 54.3% were licensed, 17.7% were OL
and 28% were UL. Eight percent of the total number of medicines resulted in MRPs; MRPs were
higher with OL and/or UL medicines than licensed medicines (57% vs 43%). The main types of
problems found in this study were ADRs and treatment effectiveness (84% vs 16%). Most of the
ADRs were caused by morphine and furosemide, as these two medicines were commonly used in
PICU and more than 90% of patients were prescribed morphine or furosemide. Treatment
effectiveness problems were mostly classified as effect of drug treatment not optimal, and wrong
effect of drug treatment caused by the dose selection; medicine dose too low; medicine dose too
high; treatment duration too long and prescribing errors. The literature review of this thesis did not
identified studies that investigated MRPs in relation to OL and/or UL medicines use in paediatrics.

However, studies of ADRs in paediatric patients have reported higher incidence of ADRs with the
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use of OL and/or UL medicines when compared to licensed medicines (Neubert et al., 2004;

Saiyed, Lalwani & Rana, 2015; Turner et al., 1999).

In Chapter 5, 1578 medicines were prescribed to the study population of which approximately
47% were OL and/or UL. Previous studies have reported similar prevalence. Palcevski et al. (2012)
reported that 46% of medicines prescribed to paediatric patients admitted to general and surgical
wards were OL or UL. Kieran et al. (2014) reported 39% of medicines used in treating neonates
are prescribed in OL manner. Of the OL medicines prescribed to study population, 5.4% were
associated with MRPs; 19.3% of UL medicines resulted in MRPs while 9% of licensed medicines
were associated with MRPs. Identified MRPs were ADRs and treatment effectiveness; these were

commonly associated with morphine, paracetamol, clonidine, furosemide and spironolactone.

In Chapter 6, 1,978 medicines were prescribed to the 87 neonates, of which 58% were licensed,
14% were OL, and 28% were UL. Nine percent of the total number of medicines was associated
with MRPs and 90% of patients developed at least one MRP. MRPs associated with the use of OL
medicines were found to be higher when compared to licensed medicines (p<0.001); 9% of
licensed medicines were associated with MRPs; 15% of OL medicines were associated with
MRPs; and 7% of UL medicines were associated with MRPs. The identified MRPs were classified

as non-preventable ADRSs; there were no treatment effectiveness problems.

Findings of the three studies are consistent with literature (Berdkan et al., 2016; Conroy et al.,
1999; Kieran et al., 2014; Kimland & Odlind, 2012; Magalhaes et al., 2015; Pandolfini & Bonati,
2005) in establishing the fact that the use of OL and UL medicines is a common in paediatric
practice. This shows that there is still lack of age-appropriate medicines and/or formulations in
spite of legislations such as, Paediatric Investigation Plan (PIP) for European countries (European

Parliament & EU Council, 2006) and Paediatric Study Plan (PSP) for the Americas. These
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legislations encourage inclusion of children in investigation of new medicines and manufacture of
age-appropriate formulations. There is therefore a need for evaluation of the effectiveness of these
legislations, such as, assessment of availability of new medicines and/or formulations for the
paediatric use following publication of these legislations. Furthermore, there is a need to explore
alternatives to UL compounding and OL prescribing. This will help to clarify whether OL and/or
UL use of medicines is a prescribers’ habit or a result of the limited availability of paediatric-

appropriate medicines or formulations.

Findings of the three studies are also consistent with literature (Bellis et al., 2013; Neubert et al.,
2004; Saiyed, Lalwani & Rana, 2015; Turner et al., 1999) in confirming that the incidence of
MRPs is higher with OL and/or UL medicines when compared to licensed medicines. In two of
the studies (retrospective PICU, Chapter 4 and prospective PICU, Chapter 5) the main types of
MRPs identified were ADRs and treatment effectiveness problems. However, it is difficult to relate
these problems to the licensing status of medicines because the identified MRPs were seen with
the most frequently used medicines (morphine, furosemide) among the study population. These
problems would normally occur regardless of the licensing status, because they are part of the

pharmacological effects of these medicines.

Implementation of electronic prescribing (e-prescribing) in one of the settings in this research
(NICU, Chapter 6) showed that e-prescribing significantly decreased the number of MRPs,
especially treatment effectiveness problems that often result from medication errors. Thus
implementing e-prescribing in other hospital wards would have great impact on health care
quality, by reducing mortality and morbidity-related medicine incidents. This will ultimately
reduce the financial burden for the NHS. The Personalised Health and Care 2020: Using Data

and Technology to Transform Outcomes for Patients and Citizens (NHS England, 2014), and the
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Safer Hospitals, Safer Wards Technology Fund (NHS England, 2013) are therefore laudable

government initiatives that will ensure health prosperity and quality.

7.3 Research contribution to knowledge

This research is the first to investigate MRPs associated with use of OL and UL medicines in
paediatric in-patients as well as determine their categories. Identified MRPs were ADRs and
treatment effectiveness problems. MRPs were higher with the use of OL and UL medicines than
with licensed medicines. Although previous studies have reported incidence of ADRs (nhon-
preventable MRPs resulting from pharmacological activity of administered medicines) with use of
OL and UL medicines in paediatrics, the use of PCNE classification system identified another
domain of MRP: treatment effectiveness problems. Treatment effectiveness problems are
preventable as they are often caused by the dose selection; medicine dose too low; medicine dose
too high; treatment duration too long and prescribing errors. Implementation of electronic

prescribing can prevent treatment effectiveness-related MRPs.

7.4 Implications for practice

This research has successfully filled the gap in knowledge about MRPs associated with the use of
OL and UL medicines in paediatric patients. MRPs associated with the use of OL and UL
medicines were up to 60% in paediatric patients admitted to intensive care units, further
investigation is however required to ascertain whether MRP occurrence is actually due to the

licensing status of the medicines or not.

Medicines optimisation is a crucial element to ensure a safe practice for paediatric population
because OL and UL medicines’ use is common in this population. In light of the fact that OL

and/or UL medicines’ use is associated with higher incidence of MRPs when compared with
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licensed medicines, effort should be geared towards optimising use of OL and UL medicines. This

would include:

e double-checking of paediatric prescriptions by two or more healthcare professionals as well
as reconciliation play important role in minimising treatment effectiveness problems,
including prescribing errors. This is due to manipulation and adjustment of adult
formulation and/or doses to meet paediatric needs.

e using standard reference sources such as, the SPCs as it stipulates the uses of medicines;
this can help to avoid errors and safety incidents.

e using a unified tool such as, the PCNE classification tool for MRPs’ identification in all
hospital wards. This will ensure uniformity in data collection and analysis and increase the

knowledge about the contributory factors to MRPs thereby eliminating them.

Pharmacovigilance of MRPs associated with OL and UL medicines should be promoted in
paediatric practice. Healthcare professionals as well as parents or carers should be encouraged to
report all safety incidents associated with OL/UL medicines to a central reporting system such as,
the National Reporting and Learning System (NRLS). Also introducing a category of the licensing
status of medicines in incidents reporting system is very important and healthcare professionals
should be encouraged, when reporting a safety incident, to report whether the medicine was
licensed, off-label or unlicensed. That would help to identify the medicines’ license status that is
most implicated with safety incidents. This would serve educational purposes, ensure safety of

medicines and also improve practice.

Although pharmaceutical companies were encouraged to include paediatric patients in clinical
trials for new medicinal products and to make sure that paediatric population is well represented

(PIP & PSP), some companies might be exempted after a waiver application. This should be
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minimised to promote the development of new medicines for paediatric population. Also
introducing a category of the licensing status of medicines in incidents reporting system is very
important and healthcare professionals should be encouraged, when reporting a safety incident, to
report whether the medicine was licensed, off-label or unlicensed. That is might help to increase
the awareness of the healthcare professionals not only with certain medicines that contributed with
incidents, but also with the licensing status that are mostly implicated with safety incidents. Also
a new policy to distinguish between licensed and off-label /unlicensed medicines should be
introduced, such as a colour coded system which tells the professionals that this medicines is an
off-label or unlicensed medicines. This will ensure that practitioners will pay more attention to the
medicines that were prescribed as off-label and/or unlicensed medicines. Although pharmaceutical
companies were encouraged to include paediatric patients in clinical trials for new medicinal
products and to make sure that paediatric population is well represented (PIP & PSP), some
companies might be exempted after a waiver application. This should be minimised to promote

the development of new medicines for paediatric population.

7.5 Research Recommendations

The following recommendations if implemented would improve paediatric practice with respect

to OL and UL medicines:

e The research community should develop an international consensus definition for OL and
UL medicines and disseminate same in peer-reviewed journal. This will allow comparison
of findings of OL and UL medicines research in paediatrics from different countries and

settings.
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The National Patient Safety Agency (NPSA) should increase the awareness of MRPs
identification, causes, interventions and outcomes through educational programmes such

as, posters, brochures, and leaflets.

The role of the pharmacist in identifying and intervening to resolve MRPs is pivotal. Thus,
NHS Trust boards should provide funding that would ensure a pharmacist is available on
a 24-hour basis in the ward to review all OL and UL prescription, detect and resolve MRPs.
Currently, hospital incident reporting is mostly performed by the nurses. The pharmacist,
who is the medicines expert, should be encouraged to take the lead in identifying and

documenting MRPs.

While the hospital has its local prescribing guideline, this guideline does not have medicine
manufacturers’ information. Prescribers often rely on local guidelines without reference to
Summary of Product Characteristics (SPCs). It is therefore crucial that healthcare
professionals should be encouraged to access the information in the SPCs of medicines to
identify off-label and/or unlicensed use of medicines.

Severity scoring systems available now are designed for ADRs and MEs, which are
subsets of MRPs. The research community should develop a scoring system for MRPs to

minimise the confusion that might occur when using other systems.

Findings of this research showed that there were less treatment effectiveness problems with
the use of electronic prescribing. Thus, implementation of electronic prescribing in all

hospital wards will help reduce MRPs and improve the quality of healthcare.

It is recommended that a national survey be conducted to evaluate the availability of

paediatric medicines. Such survey can be repeated after 10 years to evaluate the
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7.6

7.7

7.7.1

effectiveness of the paediatric regulations (e.g., PIP) in increasing the availability of

authorised and age-appropriate medicines.

Future Research

Hospital-wide studies involving all paediatric wards should be conducted to investigate

MRPs associated with the use of OL and UL medicines.

Further research should involve both quantitative and qualitative studies to explore
healthcare professionals’ perceptions and attitudes about OL and UL medicines’ use. This

should include practitioners in practice settings (secondary, primary, and community)

Further study should be conducted to investigate hospital and A&E admissions resulting

from MRPs associated with OL and UL use of medicines.

Research Strength and limitations

Research Strength

The use of retrospective and prospective approaches provided a holistic picture of MRPs

with use of OL and UL medicines in children.

Randomisation of participants enhanced the generalisability of study results.

The methodology adopted in the first two studies (Chapters 4 and 5), that is, intensive chart
review has been recognised as the most appropriate and gold standard in pharmaco-

epidimiological studies (Rashed et al., 2012).
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7.7.2 Research Limitations

Major limitation is that the systematic literature review was restricted to original research
papers presented in English language only and other studies published in other languages
were excluded.

There was no access to medical case-notes of patients in isolated rooms as well as deceased
patients. Therefore there is no judgment about MRPs associated with the use of off-label
and unlicensed medicines in those patients.

This research did not investigate the treatment cost and patients’ perspectives.
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7.8 Conclusion

The limited availability of age-appropriate medicines for children and the consequential
high rates of OL and UL use of medicines in this patient population are a worldwide
concern (Nunn et al., 2014). OL and UL medicines use may hamper the effectiveness of
pharmacotherapy and/or increase the risk of adverse events and problems. Findings of this
research showed higher prevalence of the use of OL and UL medicines in the studied
settings (PICU and NICU) and thus confirm previous studies (Conroy et al., 1999; Conroy
et al., 2000). This research also showed that the use of OL and UL medicines in paediatric
in-patients was associated with more MRPs than licensed medicines and between 9- 14%
of OL and UL medicines were implicated in MRPs. Approximately 53% of patients
admitted to PICU and 90% of patients admitted to NICU had MRPs. Although there is no
study to compare these finding, higher incidence of MRPs have been reported in PICU
when compared with general paediatric medical ward (Rashed et al., 2012). Findings of
this research showed that the use of electronic prescribing led to reduction in occurrence
of treatment effectiveness-related MRPs. Migration to electronic prescribing in all
hospitals wards will help in MRPs reduction.

This research has filled a gap in knowledge in that it is the first to investigate MRPs
associated with the use of OL and UL medicines in paediatric in-patients. There is a need
for pharmaceutical companies to comply with the PIP regulation in order to reduce the use
of OL and/or UL medicines in this population. Further research in paediatric practice is
highly needed, and industry and policy makers are encouraged to work collaboratively with
the healthcare research in order to assure advanced implementations of high quality of

healthcare systems.
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Research Output
Abstracts submissions:

o Elhijazi, W., Tomlin, S., Umaru, N., Liu, F., Ghaleb, M., Foulsham,
R.,Kostrzewski, A. Development of a Tool to Identify Medicines Related Problems
in Paediatric In-patients. LMS Research Conference 2015. School of Life and
Medical Science, University of Hertfordshire, UK.

o Elhijazi, W., Ghaleb, M., Foulsham, R.,Kostrzewski, A. Medicines Related
Problems Associated with the Use of Unlicensed& Off-label Medicines in
Paediatric In-patients: A Systematic Literature Review. LMS Research Conference

2014. School of Life and Medical Science, University of Hertfordshire, UK.

e Conference posters’ presentations:

o Elhijazi, W., Tomlin, S., Liu, F., Ghaleb, M., Umaru, N. Medicines’ Problems
Associated with the Use of Unlicensed & off-label Medicines in Paediatric

Population. The Clinical Pharmacy Congress Conference 2016, London, UK.

o Elhijazi, W., Tomlin, S., Liu, F., Ghaleb, M., Umaru, N. Medicines’ Problems
Associated with the Use of Unlicensed & off-label Medicines in Paediatric
Population. PPP Research Conference 2016. School of Life and Medical Science,

University of Hertfordshire, UK.
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o Elhijazi, W., Tomlin, S., Umaru, N., Liu, F., Ghaleb, M., Foulsham,
R.,Kostrzewski, A. Development of a Tool to Identify Medicines Related Problems
in Paediatric In-patients. LMS Research Conference 2015. School of Life and

Medical Science, University of Hertfordshire, UK.

o Elhijazi, W., Ghaleb, M., Foulsham, R.,Kostrzewski, A. Medicines Related
Problems Associated with the Use of Unlicensed& Off-label Medicines in
Paediatric In-patients: A Systematic Literature Review. LMS Research Conference

2014. School of Life and Medical Science, University of Hertfordshire, UK.

e Seminars:
o Pharmacy Practice Presentation and Research Showcase Evening; University of
Hertfordshire. May 2014: Medicines Related Problems Associated with the Use of
Off-label & Unlicensed Medicines in Paediatric In-patients.
o Pharmacy Practice Presentation and Research Showcase Evening; University of
Hertfordshire. July 2015: Medicines Related Problems Associated with the Use of

Off-label & Unlicensed Medicines in Paediatric In-patients.
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Appendices

Appendix 1: PCNE Classification for drug related problems

Classification
for Drug
related
problems

(revised 14-01-2010vm)
V6.2

£ 2003-2010 Pharmaceutical Care Network Europe Foundation
This classificaon can freely be wsed in Pharmac=atical Cars Ressarch and practice, as long as
the Foundarion is informed of its use and resulrs of validstons. The claszification is availabla
baoth as a Word doecument and a PDF document
Confact: jwivmilgplanet nl

This classificaion should be referred to as “The PCHE Classification W §.2°
This version is not backwards compatible with alder versions.

PCNE clandfication 1 14-1-M10WE2
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Introduction

Curing the waorking conference of the Pharmaceutical Cars Network Europe m Jamuary 1098 a
clazsification scheme was constrocted for dnag related problems (DEPS). The classification is
part of a total sef of instnuments. The =t consists of the classification scheme, reporting forms
and cazes for maining or validation The classification system is validated and adapted
regularly. The oument version is Vi, which has been discuszed duning an expert workshop in
Movember 2009 I is no longer compatible with previons versions because the problem and
camses sectons has besn revised. The Intervention saction has not been adapied.

The classification is for use m research into the nanre, prevalence, and incidence of DFPs and
alzo as a process mdicator n experimental studies of Pharmaceutdcal Care outcomes. It is also
meant to belp health care professionals to decument DEP-mformation in the pharmaceuatical
care process. Throughout the classification the word “drug” is used, where others mizht uz= the
term ‘medicing”.

The hierarchical classification is based upon similar work in the feld, b it difers fom
exishng svstems bacanse i separates the problems fom the causes. Cualiy expernts will
recopnise that de canses are oft=n named “Meadication Emers” by others.

The following definition is the basis for the classification:

A Drug-Related Problem i ar evend or circnmstance imvoling drug therapy thar acmally er
Dorerdally imnrerferes with desired health curcomes.

The basic classification new has 4 primary donwins for problems, B primary domains for
causes and 5 primary domains for Intemventions.

However, an a mare detailed level thers are & grouped sub demains for problems. 37 grouped
suh domains for canses and 17 prouped sub domains for inferventsons. These sub-demains can
be seen a5 explanatary for the principal demains.

In 2003 a scale has been added to indicate if or to what extend the problem bas been solved

Zuidiaren, Novembar 2009 and Jenuery 2010

(%]

PCHE clamificition 14-1-2010 Ve
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PCHE Clazmification scheme for Drug-Eelated Problems V6.2 - Page 1

The hasic classafication

Code | Primary domains
L LR I
FProblems F1 |Treatment effectiveness
There is a (poteniial) problem with the (lack of) effect of
the pharmac. y
F! |Adwerse reactions
Patent suffers, or will pezsibly suffer, from an adverse
druz event
F3 |Treatment costs
The drag freatment i= more expensive than necessary
P4 | Oiihers
Canses C1 |Drug selection
The canse of the DFP can be related to the selection of
the drug
C1 |Druog form
The canse of the DEP is related to the selection of the
droz fiorm
C3  |Dwose selection
The canss of the DFP can be ralated to the selection of
the dosage schedule
C4 | Treatment doration
The canse of the DEP is related to the domton of therapy
C5 | Drug wse'administration process
The canse of the DEP can be related to the way the
patient uses the dmg or gets the drug admmistersd,
spite of proper insmuctions (on the label, packape ar
leafler)
C6  |Logistics
The canss of the DEP can be r=lated fo the logstics of
the prescribing and dispensing process
C7 | Patient
The canse of the DFEP can be related to the personality ar
behaviour of the patist
C8 | Other
Inferventions I | Nointervention
I1 | At prescriber level
I} | At patient {or carer) level
I3 | At drog level
I4 | Oher
Ontcome of mierventon 0 | Dmicome imterven tion nnknown
01 |Froblem fotally sobved
02 | Froblem partially salved
03 | Problem mot solved

PCHE clandfication

14-1-X10WVE2
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PCHE Classification scheme for Drug-Felated Problems V6.2 - Page 2

The Problems
Primary Domain Code | Froblem
Va2
1. Treatment effectiveness | F1.1 |Mo effact of drug treatment’ therapy faiture
Thers is a {potential) P1.2 |Effect of drug treatment not optimal
problem with the Jack of) P13 | Wrang effact of dmp treatment
effect of the P14 | Unmeated indication
phammacotherapy
L Adverse reactions FE1 | Adwerse drg event (non-allarzic)
Patient suffers, ar will P21 | Adverse drog ewvent (allerzic)
poszibly suffer, from an F?.3 | Toxic adverse drog-svent
adverse dmig event
1. Treatment costs P31 |Dmog treatment more costly than necessary
The drup weatment is mere | P32 | Unnecessary drog-treatment
expensive than necessary _ _
4. Orthers P41 |Padent dizsatsfied with therapy despite optimal clinical
mnd economic reatment ouicomes
P42 | Unclear probiemcomplaine. Further clarification
STy (pleane use at etcape only)
a Potential Problem
O Mamfest Problem

PCHE clawmdfication

4 141-300 Ve
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PCHE Classification scheme for Drug-Belated Problems Vi 2 -Page 3

The Causes
N EB. Omne problem can have mare canses
Primary Domain Code | Camse
L Vil _
1. Dirog selection C1] |Inapprepriate drog (mcl. comra-indicated)
The camws of the DEP smlawd o | €12 | Mo indication for drag
tha salection of the dmg C13 |Inappropriate combination of drugs, of drags and food
C1l4 |Inappropriate doplication of therapeatic group or active
ingredisnt
CL5 |Indication for doug-treatment not noticed
CL6 | Too many drugs prescribed for indication
CLT |Mare cost-effactive dmag available
CLE |Sypermsticpreventve drug required and not given
. C1Y |[MNew indication for dmgz treatment presented
1 Druog form C1] |Inapprepriate drog form
The camse of the DFP i mlaied o
&alﬁ:ﬁm of the drag fom. _
3. Dose selection €11 |Dmag dose too low
The comsof the DEP s mlasd o | €32 | Dinug dese too high
e “'im]'xﬂ“ docge C21.3 |Desage regimen not fraquent encugh
C14 |Dosage regimen tod frequent
C15 |Notherapeuric droz monitorms
C16 |Pharmacokinets problsm requirms dose adjustment
CLT |Deteroration improvemsent of diseaze state reguining
| _ dose adjusimen;
4. Treatment duration C4] |Dhmation of meatment too short
The cowsof the DEP hmlasdw [ C42 |Duration of meatment oo long
| e Smanen of tharapr
5. Drog mse process C5] |Inappropriate fiming of adminisration and'er dosing
Tha camse of the DFEP can bs mtervals
raited to the wary e patient wes | (05 | Dug undemized) under-administered {deliberately)
s SR Pk @9 | €53 | Drug overused over-administersd (deliberately)
C54 |Dg not taken administersd at all
C55 |Wrong drug taken/administered
C56 | D abuzed (anrepalated overuse)
C5.7 | Pattent unakhle fo use drzform as directed
6. Logistics Cil |Prescobed dreg not avalable
Tha canss of the DIEF can ba CE2 |Prescoibing emmor (necessary information missing))
relaried fo ﬂua:lieg':h:m': h]m:\m: cifupmiﬂg error (Wrong drog or dose dispensed)
T. Patient C7.]1 |Patent forgets tousatake dmg
Tha camss of the DEF canbe 7.2 |Patient uses unnaressary dnuig
Eﬁﬂw:' -CE..! Patient takes food that interacts .
E 7.4 |Patient stored drag inaporopriacely
8. Orther C81 |Other camse; specify
CH2 Mo obuious canss

PCNE clanification

LA

14-1-300WE2
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PCHE Classification scheme for Dirug-Related Problems V6.2 -Page 4

The Interventions
N B. One problem can lead fo more mterventons

Primary Damain Code |Intervention
Va2
No intervention 100 Mo Infervention
L At prescriber level I1.1 |Prescriber mformed only
I1.2 |Prescriber azked for information
I1.3 |Inferventon proposed. approved by Prescoiber
114 |Irerventon propossd. mot approved by Presciber
I1.5 [Intervention propased. eutcoms unknown
1. At patienticarer level I11 |Patent {medication) counsslmg
I21 |Written mformation provided anly
I2.3 |Patent referred to prescober
124 |Spoken to family member'caregiver
3. At drug level 31 |DCmg changed fo
I3.2 |Dwsage changedto ...
33 |Formuolation cheanged o ...
34 |Insroctons for use chanzed fo
I35 |Dmag stopped
I3.6 |Mew drue started
4. Orther mierventon ar I41 |Cxher inferventon {specify)
activity 142 |Side effect reported to awthorities

The Outcome of the Intervention:

M.B. Ome problem (or the combination of inferventions) can only lead to one level of solving
the problem

Primary Damain Code | Outcome of infervention
Vil

0. Not kmown 000 | Chatcome interventson not known

1. Sohved 010 |Problem totally sobved

1. Partially solved 020 | Problem partially solved

1. Mot sobved 031 |Problem not solved, lack of cooperation of patient
032 |Problem mot solved, lack of cooperation of prescnber
033 |Problem oot solved, intervention oot efective
03.4 |Nopeed or possibility to solve problm

PCHE clmaification [ 14-1-PO1 V2
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PCNE
Classification
for Drug
related
problems

Help

(revised 09-11-2009 vm)
V6.2

& 2003-2010 Pharmaceutical Care Network Europe Foundation
Thiz classification can fresaly be wsed in Pharmaceatical Cars Bessarch and practice. as long as
the Foundation is informed of its use and results of validations. The classification is availabla
bath as a2 Werd document and a PDF dooument
Coofact: infgipone org

This help document is related to as "Halp to the PCHE Classification W 8.2

PCHE clamification FHalp 7 10-11-2008 Vé2
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Finding or selecting codes in the PCNE clazsfication

A Drug-Related Problem & an evend or crenmsfance imvolving drug theramy that acmally or
poferdally interferes with desired health oufcomes.

For the usze of the PCWE classification it is imporfant to separate the real problem (that affects
of &5 going to afect the outcome) from its cause. Ofien such problems are caused by a certain
rype of emor & 2. prescibing ermars of drag-use or admmismation emrors. But there mizht be no
error af all imvalved. Alse, a medication emror does not necessarily have to lead o a dmug-
related problem.

The cause is usually the behaviour that has cansed the problem, and most often bat is a
medication error. A canse or 3 combination of canses and a problem fogether, will nsually lead
f0 O0E OF More Mierventions.

The classification can be usad in twe ways, depending on the level of informatien needed

If only the main domains are uwsed, thers is in peneral enough information for ressarch

purpesed
If the system is used for decumenting pharmaceutical care activities in practice. the sub
domain: can e used

Problem zecfion
Basically. the problem iz defined as “the expected or unexpected avent or crcomstance that is,
or might be wrong, in therapy with dmags™. (the P-codes)
There are 4 major domains m the preblem secton The followmz descoptions could belp to
find the rizht problem domain

The clinical afiect of the Mealment is Dot At Expectad of THere IS 1o Teament See P1

The patient suffers from an ADE af normal dose or fom a toxic reaction See P2

The reatment, although leading to optimal clinical outcomes and no ATIEs, is See F3
more expensive than necessary

Nothine seems wrong in the r=afment, bat patient is unhappy about it See P4

Canses seftion
Each problem has a canse. The canse is the action (or lack of action) that leads up to the
oocumrence of a potential or real problem. There may be more canses for a problem. (The C-
code)

The cause of the DRP can be related to the salection of the drug See i1
The cause of the DRP can be elated to the selection of the drug form See 2
The cause of the DRP can be related to the sslection of a dosage scheduls See (3
The cause of the DRP can be elated to the duration of the therapy See C4

The cause of the DRP can be related to the way the patient uses the dmgz or gers | See C5
the dmg admimistered. in spite of proper instnactions on label, leaflst or
packaze packazs insert {depending on the nattonal custom)

The cause of the DRP can be elated to the logistc: of the prescribing ar S 06
dispensing process

The cause of the DRP can be melated to the personality or the behaviour of the See T
patient

Crher See L8
PCNE clxsification Falp E 10-11-3008 W62
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Intervention section

The problem will uzually l=ad to one or mare in interventions to correct the cause of the
problem. (The I-code)

There is or can be oo imtervention See ID
Intervention throush the prescriber See [1
Intervention throush the patient, bis carers or relatives See [
Infervention directly by chansing dmg or indicating chanze in drug nse See I3
Crther intervention See 14

Owtcome section

For evalunation purpases it is desirable to mmdicate if the problem has been solved by doing the
mfervention (the (-code). This scale bas been added m W5 (2003)

Problem tomlly sehved See 01
Problem partially sohwed See 01
Problem not sobved See 01
PCHE clynification Holp g L0-11-2008 WE2
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Appendix 2: Naranjo ADR probability scale-items and score

Question Ye No Don’t know
S

Are there previous conclusion reports on this reaction? +1 O 0

Did the adverse event appear after the suspect drug was administered? +2 -1 0

Did the AR improve when the drug was discontinued or a specific +1 0 0

antagonist was administered?

Did the AR reappear when drug was re-administered? +2 -1 0

Are there alternate causes [other than the drug] that could solely have -1 +2 0

caused the reaction?

Did the reaction reappear when a placebo was given? -1 +1 0

Was the drug detected in the blood [or other fluids] in a concentration +1 0 0

known to be toxic?

Was the reaction more severe when the dose was increased or less severe +1 0 0

when the dose was decreased?

Did the patient have a similar reaction to the same or similar drugsinany +1 0 0

previous exposure?

Was the adverse event confirmed by objective evidence? +1 0 0

Scoring for Naranjo algorithm:
> 9 definite ADR

5-8 = probable ADR

1-4 = possible ADR

0 = doubtful ADR
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Appendix 3: University of Hertfordshire approval

Mrs Wijdan Ehijazi (Dr Andrzej Kostrzewksi) University of Hertfordshire
Depariment of Pharmacy AL' “"""1 0 9AB
School of Life and Medical Sciences ™
fel 444 (001707 224000
fax +44 (01707 284115
heerts ac .k

1 October 2014
Dear Widan,

Re:  UNIVERSITY OF HERTFORDSHIRE SPONSORSHIP IN PRINCIFLE for the following!
RESEARCH STUDY TITLE: Madicnas Related Problems Asscciated with the Use of Unicensed and
OfHabel Madicnas in Pacdaing In-patienis
NAME OF CHIEF INVESTIGATOR: Mrs Widan Ehjazi
IF STUDENT, NAME OF SUPERVISOR: Dr Andrzey Kostrzewsk
UNIVERSITY OF HERTFORDSHIRE ETHICS PROTOCOL NUMBER: LIMS/PGINHEDOZI0

Ths Ietter 15 10 confirm your research study detaded above has Deen rewlewad and accepted, and | sgree 1o give
Univarsity of Hartfordshire sponscrship in princple

Before you commenca your research you must be in ful complance with ail NHS Governance requirsments. You
musl dso secure fll Unnersity of Hamfordshie sponsorshep, far which wou wil need to have suppled the folowing
documantation

»  Finad version of e submitied IRAS form (pdf)

« Appraval from the redevant NRES (NHS) Research Ethics Commities (REC) a2 well as confirmaticn of
favourable cpirvon of any possible amandmants

«  Ewidenca of relevant NHS Permissions {eg Research Passport) and NHS Trust Management Permissions

(praviously known a8 RAD Approval) as they are received

The fnal version of the protocol

The final versions of the patent informatian leafiet and informed consent form

Ore page summary CV for the Chief Investigator (C1) and, # ressarch shadent project. 1or the Supervisar

Anvy other regulatoey permissons required for your ressarch, ag from the National Information Govermance

Board (NIGB), under the Human Tissue Act or the lcrising Radiabion (Medical Exposure) Regulations

* Il applicable. copies of any contracts/agresments with exteenal orgarisations (eg funders, collaberators, co-
sponsors) involved n your research shady

As 3 conaition of recaiving fulk sponsarship. £ = the responsibiity of the Chiel Investigator t inform the Sponsar of
any changes % the duration or funding of the project. changes of Invastigators, changes 1o he peolocol and any
future amendmants, o dewdations from the protocol, which may require ne-evaluation of the sporsceship
arrangements, & 5 250 the responsibilty of the Chief Investigalor to infarm the funder, the NRES (NHS) Research
Ethics Conmslies (REC) srid 1w reisvant Uriversity of Mamiardeirs EmNes Commiliss win Uslagaad Aulhorty
(ECDA} and any othee relevant suthonty of any of thase changes.

| lock Sarward 1o raceiving the above documents bedora you commencs wour resesrch. Please amail these ta
] hipghh £0 the University can corfirm sponsarship i the meantime, we wish you wel in
pursuing thes interesting research shudy

Yours sincevely,

2 v MK
P sor JM Senjor

Pro Vice-Chancallor (Research and Intemational) Encl: insurance cerificate

<
swe N

C @ r— . Canmot 2000 gD Min o @i P
TN e L Sword e Ohontes S T
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Appendix 4: NHS Ethics application

NHS REC Form Referencs: AT Verslon 3.5
15-NW-0263

The ini=graied datxset required for your project will be created from the answers you ghe o the Sollowing questons. The
sysiem will genemlbe only thase guestions and secions wihilch (al appty b0 your Shudy type and (b) ane reguined by e bodies
FEviERIRg pOUr shudy. Fleass ensure you answer al the questions before procesding with pour appilcabons.

Pleacs snier a chort tile for this project (maxium 70 caraciers)
Medicines Related Frobiems in Fasdairic in-patients

1. ks your projesd recearch 7

s YiEs N

3. Beleot one oategory from the Nt balow:

(C=Cinical trial of an imvestigational medicinal product

= Clinical invesdgation or other study of a medical device

([ Combined trial of an invesigational medicinal product and an Investigational medical device

= Other dinical ial bo study anovel nkerenton of Rndomised dinical al o compans Intsrventions In cinical practice

—

—

= Basic sclemor study Ireolding procedures wih human parbcipants

—

[#= Shudy administering quesionnaresinberviews for quantiatve analysis, or using mived guantitathe gualEafwe
methodology

(= Shaty Ireotving qualiathee methods only

(= Sy Imied o working with heman Hssue sampies (or other fuman bicioglcal sampies) and daba (speciic project
oniy)

(= Sty Bited b0 working with dats (spectfic project only)

(* Research Bssue bank

(= Resmarrn datanacs

If your work doss not 1 any of theca oalegoriss, cakecd the option below:

(= Other study

Za. Fisace ancwer the Tollowing guecticnic):

a) Does B study Involve B use of any onksing radabion” [ ®¥es [([#iMNa

b Wl yow b Eaking Rew haman Bssue samples (or other human biclogical sssmples]™ *Yes (®No
1 Wil you be using exising human Bssue sampies (or other human biclogial samples]T UFYes Mo

2. In which souniriess of the UE will the recsamb clbsc b looabsd 7/ Thok ) that soaly)

[ England

[ Ecotiand

[ Waies

[ Morthem irsiand

Ea_ In whioh country of thee UE will the lsad MNHE RAD offios b loosbed:

Date: 16022015 1 TESITTITE4400M 884
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NHE REC Form Fefarencs: IRAS Verslon 3.5
15-NW-0263
(%= England
= Scotand
= Wales
s Northem Ineland
(= This shudy does not Imvoive e NHE

& Which review bodiss am you applying to?

A MHEHES Resmarch and Deveiopeent offices

[T Eccial Care Resaarch Ethics Commithes

A Research Ethics CommiSes

[ Hational Informabon Sovermance Boand for Heals and Social Cane [MIGE)
[ Hational Sfferader Manage—ent Serdos (BCHAE] (Prisons & Probadon)

For NRS/HSC RRD offices, dhe OT mist crashe Se-Specific Toeformadion Foroes for each site, 0 acaibion fo the
Sruady-wihde forms, and ErRasher ENam Eo the P oF i0ck colddoranovs.

E. Wl any recearch ciec In thic cludy be BHE onganications?

®Yes ) No

Ba Are all the recearch socts and Infractrusturs soche for thie chusy provided by an HIHR Bicmmedioal Racaarah Camtrs,
HIHFR: Blomedizal Rscearch Unk, NEIR: Collaboration for Lsaderchip In Hsakh Recaarch aind Cars [CLAHRC) or MIHR
Rescearch Cantra for Pabent Sately & Servios Qualty In all chedy chsc?

res (8 Mo

¥ yes, NHE parmission for Four stoay will be processed Ehenuph the MR Coominaied System for paring NHTS Permission
IMTHRE C2P).

B, D you wish to make an application for the siudy fo be concidensd for HEHR Clinleal Recsarch Metwork {CRM] support
and Inchscion Intha NIHR Clinleal Recsarch Hatwork [CRH) Porticlle? Pleacs cos Informnation buthon for farther detalls.

res (%) Mo

ipes, MHE perRiscion for Four stcly’ Wil be procesced Shmugh e AR Coomingied System for gairing NHE Permiscion
NIHR C5F) and your mast compiefe @ MIHR Cliinical Research Metwork (CRI) Portbdo Application Fomm immediafely affer

Compleding M orogecr Tier and b Jompedng and snomng oher apoications.

B Do you plan fo inchsds any parbolpardc who 2 ohilldren?

®ves () No

7. D you plan ot any ctage of the projeot bo undertakes Intrucive reeearch Invclving adutts laoking capaotty fo soncend
Tor thesmecahesc 7

[2Yes () Mo

Angwer Fies ¥ you plan fo necrult Iing pamicipants ages 10 oF ouver whe BCk capacly, or fin nefain fhem i Me shudy Milosing
loss of capacly. infushve eseach means any reseanch with e Mving freowing conset in Aaw. This inciudes use off
idenffaile Scope campies o pETONS Infrmation, exvcenl where anoloafion it heing mace fo e MIGE Eftcs and
ComToentailty Commifes do sef aside the common w dady of confldenfaly in England and Wales. Fiease consuT he
guidance noes o fhrither Rfamaion o e epad fameworks iy researmh Imaiving aoduTs Bcking canacty i the LW

E. Dwo youu pdan o Incduds any parthol pants who an pricorsrt oF Y ounig ofendsrs In e suchosy of HM Pricon Senvics or
when are offenders cupersiced by the probation cervioe In England or Walec?

Dafte: 16AE2015 2 IBS3T7ITS4409/1/98L
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NHS REC Form Referencs: RAS Version 3.5
15-NW-0263

_'Yes [ No

B. e the cludy or amy part of R bsing undertaksn & an sduoational projeot?
aYes | No
Fliease desoribe brisfy e mvohvement of the Studentis

The shudent ks the chie investgatior who will be responsibie writing e study protocol, daia collection and data
analysks.

Ba_ |G the projeot baing undertaken In part fulfimant of & PhD or ofher dooborata?

Ltk L M

100 WAl thic recaarah be finanalaly cupporied by the Unfed Statsc Departmesnt of Hsakh and Homan Sarelosc or any of
s divichonG, agencss of programe T

[ aYes () MO

11. W Iy niifabds patiant data b= sooeceed oubslds the care team withoout prior ooncant at any ctage of the projeot
[bniduding kderfoestion of poris sl part clpants 7T

_'Yes [ No

Date: 16ER20MS 3 TBEITTITS4400/1 /584
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NHE REC Form Refarence: RAS Version 3.5
15-NW-0283

Imtepgraied Recsaroh Applloation 3ycbem
Applloation Form for Recsaroh adminictering gquectiamnnalreciinterviess for guantiatse amalyele or miced

msthodokogy chudy
W Ii

Healtly Research Authaority

Application to HHEH 3C A=esarch Ethlas Commiltiae |

The Chief Invesigabor should complete this form. Guidamoes on T quesions s aralable wierever you s== this
symbol displaped. We recommend resding the guidance first. The compésie guldamnos and & giossary are svalabds by
selecling Help:

Piease define sy lems or scronyrs that might not be famiar by lay neviswers of the application.

2hort e and wercion number: (maximum 7O chamaciers - ©is @il be inserbed as header on all forms)
Medcines Refated Problems in Paediatnic iIn-pafients

Fiaase compisis these dednils affer o have bocked the FEC appication Sor rewview.

FEC Hama:

HRES CORMITTES NORTH WEST-CREATER MANCHESTER S3CUTH

REC Riferanos Murmbsr: Subsmicchan derbs:
15-hA-1253 16032015

Al Full e of the reesarch:

Medicires Related Problems. Assocaisd with The Use of Unlcersed & Off-abssd Medicines In Pasdairic im-patients
(FOAUMPs Study).

AZ-1. Edunational projeoic

Hame and contac detals of sudentis )

‘Hudsnt 1
THe Forenamefinals Eumname
Mrs WLIDAN ELHWAT

Agddress Bchood of Ute & Medical Sdence, Department of Pharmacy
Uiniversity of Herffordshine
Hatheid

Porsd Caoade AL10 SAB

E-mall w.Ehjazn@hens.ac uk

Telephone oo 1TO7281051

Fane D& TO7284505

Date: 161032015 4 1EEITTTS4409M /84
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KHS REC Form Refarengs; IRAS Version 3.5
15-NW-02653

Ghve detslls of Bhe educafional course or degree for which this reseandh 15 b2ing undertaken:

Mame ard level of Course! degree
This ressanch project is undertaken a5 part of & PhD course.

Mame of educational establishment:
University of Herfordshire

Hame and comntact deialls of acsdemic supsnisons):
Anademio cupanvicor 1

Titie Forenameinitals Eurmeams

Or ANDRZEJ KOETRIEWEK

Addness Echool of LMe & Medical Eclence, Depariment of Fharmacy
Unleersity of HerSords hire
Hatfizid

Fost Code ALD 9AB

E-mail A hosireewskil herts 2 uk

Tbepdwore 00249707281051

Fax D02419707284508

Fiease siate which academic supervzoris) has resporsbllEy for wihich sthudenti'sic
Please click "Save mow™ hefore Coimpvenng 0T ot This Wil ensure et ol of e Shusent and agemic Supanisor
ge=ials ane ShowTs Corechy.

Ehsdertic] Anademio cupesrvicoric)
Bhacend 1 Wz WILIDAN ELHUAZ

[7] Dr ANDRZE.) KOSTRZEWEK]

A copy off a curmen 1 for e Suclent and the gcadsmic SUpsnTeor fmaumam 2 pages of Ad) mus b submited wiih e
annication.

AZ2.2 Whowill aot a6 Chief Invectigator for thic. cludy?

[ Student
) Acsdemic supsnisor
1 Offer

&5-1. ChisT Invactgator:

The ForsnamefinBals Suname

Birs  \ALIDAMN ELHLIAZTI
Past FhD Studant
RESC Cinical Pharmecy, Inkemational Pracice & Policy
Zualficabons Bohool OF Prasmacy, Unkesrsity of London
B5c Prarmacy, Unhrersity of Kharious
Empiosyer Univeersity of Hertfondshine
\Siork Address Brhool of Lite & Medical Science, Department of Pharmscy
University of Hertfondshine
Hatleld
Date: 16AGE2015 3 1ES3TTITs4409iM 584
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MHE REC Form Refersnce: IRAS Version 3.5

15-Ml-0263
Post Code ALID 348
Work E-mall wosihfjaz S hers ac uk
" Persanal E-mall widanehiazifnahoo. comi
Work Telephone DO 1707281051
" Personal TelephomeNioblle 07755637900

Fax

" This Informaticn s cobonad. & wil rof be phaced in Me pudis gomain o gist/iosed o any oifter il pamy Wiou por
ConRenl

A popy o a come CV (masimum 2 pages of A4 o the Shief investigator mush be submiThed with the appication

A4 Wha ls the contaot on bshall of the cponcar for all sormecponsdenos relating to appaoatons for thic projeat?
This comfac wlll moete oopdes of 3l comesponoence foim REC and FAD mewewers haf Is sent o the O

THe Forename'inEals Sumame
Professor Johin Banlor

Address Pro Wice-Chanoelior (Researdh and Intemational)
Unkersity of Herfondshire
Hatfi=id

Post Coge ALND 588

E-mall Jlrisenlorf@hents ac.uk

Telephone 01707 282000

Fax 01707 224115

&6-1. Ancaanch mefsrsnos numibsa. Pleass pive any reiEvant eferences for poor shudy.

Applcantsiorganisaions own reference number, &0 5 & D 0

aval e

SRS Or S/EFTIDD numiber LRSS PG RO S0
Protocol Version: 3rd ver

Proiocod Cole: ZoOTanig
Funder's reference numises

Project webshe:

Addticnal referenos numbaric):
Ref.Mumber Desoripfon Reference Number

Regisiration of mrearch sfodkes |5 ancouvaged whenever possibie. You may be able o repiser your shudy fircogh
ooy HHE crpan’saiion or a register mn by a medica’ ressanh chardly, or poblish pour profcon Bhoogs an opesn
access pubiciher ¥ you have meg ol Wou STy pive i e “Eokdongl referenos aumbensl® seciion

AB-2 I thic applioation linksd to a prewiows cludy or ancdher oument appllcation?

[¥es (@ Mo

Flrase ghve brief gefals an efisrencoe noumbers.

Date: 1602205 ] TBS37TTo4409/1 /558
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NHE REC Form Refersnce:

AT Verelen 3.5
15-M-0263

AB-1. Bummary of the chady. Fl=ase provide 3 brief swmmarny of e resegrh (maninem 300 worg's) Using language
Easly tHOSrsood by igy mviswers and memoers of the puilc. Whens Me esearch s edewed 0y 3 REC wittin the LW

Feakth Depariments Research Eftics Servioe, fhis summary sl be publisihed on the websie of the Nabonai Ressarch
Ethics Savvice fofowing e ool review

Thils Feseach project Ams b denaty probiems that might ooour 35 a result of using medicires im chidren whiks hey
an= in pasdixtric iriershe cars wnit or neonatal indershoe care wnit at Eveina Lomdon Chidren Hospital, from e
sdmission day and urtl discharpe. All palients who ane under 18 years will be IRchuded, however padients wio ans ot
reCEiing medicines and ey are only on nursonal products will be exciuded Tom this study . This esssrh project 1s
deskgred as & case-nole revies which will b= camied out by 2 quaiified phamacdst. Informabon wil be colleci=d
through a review of chilldren's medical rodes and dneg charts by using & data collection form. Al dats will b=
anonymised and  shored slectronically Tor analysis. Findings will nciudes Tpe and natures of ary mediones reisbed
problems, peroentages of the oocumence of these probleres, and e severity of Tese problems.

AB-Z Tummary of maln lecuec. Fisasne summaniss the main sthica), jspa) or management lsswes aising fom ypour Shudy
and say how oy have addnesned fhem.

feof aff Sudkss rmise signifcan (soues. Some shudfes may fve saiphtforsan e2hica) or ofer fesees Mal can be idenfifed
ang manaped routinely. Others may present sipaficant /ssoes mequinng fwiner fonsiceration &y 8 REC, RED ooz or offer
review Sody (a5 approprisde io e fssoel. Siudies that present a minima! fsk io pardicipands may a'ss compex

orpanisaticral or epal issues. Voo shooid' &y ic consider 2 e pes of issues Mal the oiifsrend reviewers may reed D
Covnsidey

This resesrch project doesn't require explick pabenis® consents becase § ks a nom-néersentional projedt, and there
will nok b= any direct contact with patients or el carers. Al the Infomabion by be evissed |s sready soesned by a
wand pharmacist, nurses, and other fealthcars professionals, as part of their cinical routne procedurs.

Al patients' dentfabie Rormaton wi be viewed only In the hospital sEting through he hosphial SerFonic esorTes
and wil be recorded anomymousty, b ensure padents' confident aiiy.

Al daia will be shoned anomymousiy, amd will not be sharsd in public places or i people who are not members of the
research e Cal will be siored slecronically ina password protecied oomputer.

In cxse of ary idenifed problem, the ressancher wil report that io e ward phamacist and will nof Infales any further
action without consuiting the pharmacist In-charge.

There s no expechsd fsk for parboipants imcudng the paSents, healthcars professionals and the ressarcher

AB-. Proporticnabe review of REC applicalion The inffia) project fier has idendfed Mald pour Siidy may be swiadie for
DropcIionas revew DY 3 REC sub-commities, Piaace orsut Me covend puvdance nodes from MRES and fndicane wheser
yow wisiy fo apoly through e ooporionale revisw sendos o, faking o socound your snswer io A0-2, Fou consiger fhene
ane sffical fsses faf eguine consideration 2 o Tl FEC mesdng.

() Wes - proportiorate neey () Mo - reyview by Sull REC mesting
Funer CoMmeES |optonal:

Hoder This question ondy appil=s o the REC appication.

A7, Sslsot the appropriafe methodology decoripticn for thic recsarch. Pi=ass Sok ab et soois

[ Came series case note evew
[ Case control

Date: 16032015 T 1BS3T7TS44009/1 554
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NHS REC Form Referencs: AT Verslon 3.5
15-NW-0263

[ Caohort observaiion

[ ] Controied trial without Rrdomisaton
[T Cress-sactional shudy

[] Database analysis

[ Epldemiciogy

[ Feashbilty phot study

[ Laboratony shudy

[ M=tmnaiysis

[ GusiEafive reseanch

[ Quesbornaine, interview or cbsenafion study
[ Femmabcemizad oontrodiad risl

[ ] other [plasse specify]

AlS. What ko the prinoipal recaarch queciioniohjsctive? Plasse put Mis In languags comprahansils fo 3 fay parson.

\What are the medicdnes relaied problems experenced by paediaTic patients admified o FaediaricNeonatal Inkenshe
Care= unit at Evelima London Childeen's Hospital™

A1 What ans the cecondary recaanch questionciobjeoiives I applloable? Fiease put s in languagps compnehersibie fo
a Lay DErEoi.

. What Is the prevalence of medicines rdabed problems assodabed with unlloensed and offabel medicines in
paediairics impatents?

2. What s the cinical significance of ese medicines relaied pobiemss?

3. \What are the possibie Ineraantion strategies that might help © prevent medicires reiaisd probiems associated with
thie e of unlicensed and offabe] medicnes in paediainic iIn-pabents?

ATE What e the colentiflo Juctifioation fior the recsarch? Please pot 6 in anguage comprehensbie fo a oy person.

ARFough most reseanch projects foous on the aduit populston, Fe peediairic popuaton are at muach higher risk of
SUTTENng from medicires relaisd probess due 1o the diferesce in pharmacokireics. and pharmacodynamics S=ahres
when compared o adults (Keams GL, 2003 Medicines relabed proble Indude adverse dnag resctons, medication
errors and drug drug Interections. Dose cakculation for pasdisiric pafients are based on many faciors such as weight,
surface ares ard hesight, wihich are warable among chikdren. Thus the pasdalnic populations at & mach higher risk of
devsioping medicnes relabed problems.

In Engiand, approsimabedy 5% of the iofal medcines presoibed are received by e pasdiatric populsfon (&nom_, 2008 ).
Kiost of the medcines Faf ars used In pasdiairics ars stther off-abel (OL) or unlicsnsed (UL (Choonara B Bicintme,
2001 . For this reason, Sere ks a high sk of paediairic patients suSering from medicine neiatesd problems.

A number of shudles. have been oonducisd plobally D idenity the prevalenoe of off-Habel snd unlicensed medicines as
well 35 some of the protiems. associabed Wit Tl For more than 3 decade, off-Habe] amd unlicersed medidnes
prescriting and their assocksted problems were major issees and had been invesSgated by & nomber of resesrcihers
such 3z Tumer 3 In 1959 who Fad Investigabed this area In e UK and fcund thal adverse dneg reactions ane mon
frequent with unlicenssd and off-abel medicines Fan wiii llcensed medicines representing 5% and 3.9%
respecively. (Tumer £, 1959, but what mizsing ks & shudy that iInvestigated all aspects of oS-k and unlicensed
medicines’ reiabed probiems Includng adverse dnag rescions, medication emors and adwerss drug svents. A recent
shudy conducied In the U revealed that of-iabed and unilcensed medicines ane mone [Eely b be Implicabed with
adverse dnag reschions. than assiorised medcnes (Bajls, 2013 Another study comdacied in 201 3 I the: UK Busirabed
that adverss dnag FEachons ane frequent betwesn hospialised ohildnen reaches 17.7% of §,801 1otal sadmissions
(Thetsen, 2013).

AlFough there ane diferent Intersention sSraiegies have been Implemenied inlo practios In adults, a Imied numibsr
have found io be used In the pasdiaitc populafon amd  thens | no such  siraisgy o Righlight the risk associsied with
oiFabsl and unlcersed medidnes and Seir associated problems. Therefore conducting & research study o explons
all e concepts amd Issues of medicines refabed problems-aii a main foous on medcafion emors and adverss drug
resc ons- associated with the use of unlicenssd and ofHabs medicines in order bo recomeend diferent ways of
Imiervention for Improving paedisfirics’ praciics, Is chearty ostfabie.

ThE resEsrT Eam Fave 3 previous Sfperenos wih such 3 research project inthe ADVISE shafy (Rashed AN et al,
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2012 which conducied in e same sefing Wi other collaboraing cenires. The ADWVISE siudy has confribubed io
Improwing the Fealthcare qual By for paediairic populaton but more studes are nessded

Referemces:

Anon, 2008, ONS. [Online] R wew. ons ooy ukiansiindey Himil [acoessed on 138033004

Choonara, L & Mcinbme, J., 2001, Training s cinical pharmacoiogy. Faediatric and periratal dneg themapy [PDF
doCumim], £[3), pp. 124-127.

Tumier, 5. E. AL ML, Nunm, A J., Fislding, B, & Choomara, | B T. L (19599). Adverse dnug reaciors o unlosnssd and off-
labed drugs on pasdiathic wards: a prospeciive shudy. Ada Fasdalrica, 5809, 355958

Thiesen, 3., Conroy, E. ., Bellls, J R, Bracken, L E_ Mamnix, H. L, Bird, ¥ & . & Sy, R L CO3) Rcidence,
characherisics and risk factors of adverse drug reacions In hospliakzed childrnen? A prospecive observatBonal cofort
study of 5,601 admissions. BAMC medidne, 11(1), 237.

Gregory L. Meams., Susan M. Abdsi-Rahman., Eararn W, Alander., Douglas L Slowey ., J. Etsven Lesder., and Raiphi E.
Kaufman, (2003). Developemental Fharmacoiogy — Drug Disposition, Action, and Therapy in Infants and Children. N
Engl J Mgl 2003; 34511571167,

Rashed AN, Wong |15, Cranswick N, Hefele B, Tomiln 3, et al (3012 Advers= Dnap Reacions in Chikdnemr—intsmatonal
Survellance and Evaluaton (ADVIEET & mubicenine cohort shudy. Drug Saf 35 484204 dol: 10,651 155750

A1E Pleacs cUITITArcs your decign and methodology. 1 showd be ciear anacty what wil happer o e resegrh
parmicipa, how many Bmes and in what onder. Flaase compéste this section In languapes comprenanoils fo fe gy person.
Do nod simpd)y eepmoduce o nefer ic e peoinool. e guidance /s availadie iy e guidance nofes.

A mbneg-method approach (gualEafve and quanStatiee ) wil be used. The shudy will be divided into thnee dierend
Phases. The first Phase will be a retospective idenification of the prevaienos of medicines. relaisd probiems (MRPs)
associabed with the use of unllicensesd medcines (medicnes wiih mo cense] and offHabel medicines imedicines
hawe a3 losnse o be presoibed b0 a difenrsnt age group) and e severdty of thess problems. Data neirdeved from this
Phase wil be analysed o dentfy bype and nature of medicines relafed problems. Phase 2 wil be a prospecive
eniificabion of MIRFs and their dinkcal significance: o measure the curent sthation wih comparison of the resais
froemi the previous Prase (Prasse 1) and dentify emors amd areas with figh nesd of Improvessent. The last Phase
Fhase 3) will preaduce 3 list of reccmmendatons and ways of inErention o mprose pracios. A pans of experts. Wil
be asked for their opinkon of e recommendaions and how o implement fem nbo practice.

Patients aged 015 years old who will be admithed 1o the Fasdialric infensive Care Uinit (FICLY) and Neonatal Intensie
Cane Unit (MhCL) af Evelina London Childrens Hospital af Be ime of the sSudy will = induded. Fatienis who are In
|snixisd rooms. of thers ane fo acress o thelr medical noies will be exchuded. Also patienis admitisd o S PHCU but
ar= on oniy nuiritional producks and mo medications, wil be esciuded.

Sample size that Fexs fo be iInvestgated for PRase 1 and Phase 2 15 121medical motes of mafents from necnatal
Imiersive care unit and 268 medoal noies of patients from pasdatrics intershe care unit

Phasze 1:

Retrospecive shudy io dentify prevaience: of Medicines Relaisd Problers and Seir dinical significanoe

This |5 & refrospective shudy wihich wil be about Information that happered in T previous pefod duing 2012, B will be
oomducied at e fospial for the pupose of ldentficabion of medicines reabed probls=s 6 2rms of prevalencs sno
their dinical significance. E will use 3 ase-nobs review. Fatents’ informaiion will b reiresed from dog charks and
medical noes by wsing & dats collecSion form bo identi®y medicines related probéems assocabsd with unllcensed and
oiHabel medicines” use in pasdalric irpatients. Diferences In the use of medicines wil also be evaluabed against
the stamdam Rospial guideine and the Britss Nabonal Formulany for Childres: BSN= for Chiidnes).

Phas= 2=

Prospectie study fo debect MRPs & categorize their cinical signficance

TEis Is & prospective study which will be for the current Gme In the ward. it will b= conducied in the Faedialrics Infenshe
Care Unit (PICU) and Neorsaial Intershe Cane Lnk (NICU) at Evelna London Childnen's Hospital o denify medcines
reabed problems associaied with the uss of unlicenssd amd o®™-abed medicines and ther cinical significance. & will
also include an invesHgation of pabents’ pathways o detect e arsa with Regher raie of erors. A pare] of saperis, (of
the: research bearm], will bz asked o assess the dinical sigrificanc: miting. The Snding from s shedy will be
Evaluaied 10 produce 3 ISt of remommenastions o Improve pasdairic pracioe.

Phas= 3

Proposed Recommendaions & Ways of inberaention b reduce MRPs-

This Is & prospectve study o wse the findings from Phase? o develop a list of reoommendation in order b preyent
medicines refaed probiems sssociaied Wil e use of off-abel sndior unicensed medicines In pasdiarics
Inpatdents. A romber of focus group sesshons will be ussd in onder fo sngage the heafShcars professionals in the
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seffing o disouss e produced recommendations and how they can work colabombvely o Implement thess

recommendations imlo praciios. The focus groups will be organised, led and necormded by e moderator jnessarcher).

The data collscied from these focus groups will be analysed 1o be taken inho consideration for Improving e practce.

A1&-1. Im which acpeots of the mesarch prooecs have you acthvety Involved, or will you Invoive, patients, cenvies uces,
andior thelr caress, or memibers of the publis?

] =gl of e research

[ Management of the research
[ Ursderiaiking e research

[ Analysis of resuits

[ Sisseminaton of findings
[+A Hone of e abowe

Give gefals of mvolerment, oF IF none pisase lusily e absence of FRnheamern.

Thizs project designed as a Case-nole revies whene only medical records and drug chans wil be reviewed for
Inforrmasbion. There s mo infemded contact with patients or Feir guardlans at any point of the shudy. Members of the
pubilc who ane oul of e research mam Wil ot be Ireohved In s project.

A17-1. Pleass lIed the principal Incluslon ortteria (lst the meocd mporiant, max 5200 charaoters).

Patienks wivo are ander 18 years old amd who wene admBted to the Paediafric inersie Care Unk andor Meonaisd
Imbershve: Care Unit within the: study duration ard on medicatons will b= incudesd.

A17-2 Pleacs et the prinolpal sosuclon orfieia (et the meocd nportant, max B900 oharsobers).

Fatients who are Ini Isciaied mooms of Sere ane no access 1o their medical notes wil be enciuded. Also patents who
admited o the Faedistric/Neoraial intershe Care Links but By ane on only natritonsl products but rod medications
Wil b= =xCiuded.

A1Z. Ghve detalic of al non-slinkoal Inberventonie) or proosdureis) that will be recelved by partislpants ac part of the
recsarch profoogl. Thass inciugs tEaking ConTan, Nmatews, non-Cinical ohsarsations and use of guesHonnanes.

Fleas:s compleds the columns for =ach infervenfoniprocedures as follows:
1. Tokal number of Inervenborsfprocedures o b= recefeed by sach parbcipant as part of e research profocol.
Z. If this nferventiondprocedure wowld be rouinesly ghven io parSicpants as part of thelr care cutside the reseanch,
Fiowy many of the jokal would be routine™
3. Awerage Hme taken per intervenSoniprocedure (minuies, hours or days]
4 Detalls of wited will comduct T Inferventon'procedure, and winens &l ke place.

InfEresnion or
12 3 4
Deally review of 2 1 The reseancher will nevisw e medical mobes in the pasdiatric infsnshve care
Date: 1603205 0 1ES3T7ITI44091 /95L
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pafients” casemoies hows wnils.
for Prase 2
FOCuS grouns for 1 0 1hour Theressarcherwill desion and bmdtie heafthosre professionsls bo Socus group
Femaithcars o sk about thedr opindon of the list of recommendafions:
professionals
fior Prase 3
Cbaining Corsenis 1 O 48 The ressancher wil sand an emal wi e consent form attached for the
fior forus group:s for hows Reafthosre professionals wine will be imetied for the foous grouns., and wil alow
Fhsse 3 Fvem 48 howrs i respond. Then e reseancer will contact them physically b
shoni e forml Al the signed Torms: will Eepl Wi the resEarc documenis im 3
locked drawer.

A2, How long do you expssot sach participant to b= In the study In bodaty

For e wihole period of the study programee (Zyears from January 2045 December  Z09€) dvided as following:
Phase 1 wil @k= up o Smonths
Phase 2 wil @ks up o Smonths
Phase 3 wil Bk= up o Smonths

A2 What are the pobendial rcks and burdens for resaarah partolpants and how will you minimics them?

For ail siudles, desoribe any pofential adverse eiffects, pals, disoomi, cisiess, infusion, roomenienos or changes
fo Aieshfe. Only gesoribe Rsks o Durdens Mal couid OODur 35 3 sl of parbicioation it Me reseamh. Sy whar sfeps
woukd be faken o minimise Msis and Surdens as faras possihke.

Thiere |z no Expected risks for participants, ressancher and heaithcars providers in the sefting at the time of the study.
Thers |s fo burden on nurses. The researcher will only wisw e medical mobes amd dnug charks of pabients. The
researcier wil ask the hospEal supervisor (Stephen Tomiing in cass of unchear Informabon on e patents’ nobes.

A23 Wil Intsrdlews quaciionrairss or group dicoessions Includs foploc that milght ba cancltie, smbamacsing or
upestting, or ks pocoEle that orimilnal or otter dicolocurss reguiring sotien sould soour during the ctudy?

" Yes [®=Mo

A24, What o the pofential for bensftt to recsarch particlpants ?

Findings of thie siudy will Improse the Fealfcane quallty provided for the shudy participasnis by prosdding a list of
recommendafons o reducs medcdnes reiaied probems assodabed with the uss of o®™-abel and unlosnsed
medicines.

Thee Fospital s=iting ks hasfing a medidnes safely campalgn, and Sndings from this shudy wil participate In Improving
thiz campaign.

ADE, What are the potential rcios for the recsarchers themesslves? Fany)

There: | mo Expescied risks for paricipants, ressarcier and healhcars poviders inthe satting &% the tees of the shudy.

A27-1. How will podental particlpants, rescrde of camplss be denSfled? W will camy thic out and what recources will
be veed FRor exampis, MeniiToaton may imvoive g dissase regisher, comoutensed searcly of GF records, or reslew of
medica moong's. Indicate wiether fhis wil be gone By the dinech heaitheam deam o by resssThers acing uwnder
ATANDETENTs WiN Me resnorsbie Cam omansation|s).

Phase 1:
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A st of pabents wha admitisd o FICU and MICU In the kst six ronths will be retriesed oo the medcal recoms
diepartment by the hospial superdsor (5T). Then the reseancher wil appdy & compater randomilsstion o retrieye the
requinsd samples sire. Patients’ reconds, medical noiess and drug dharis will be reviewed by §e reseancher under
amangement with the hospEal seperdsor. The hospial superisor will b= coniached in cass of amibiguily or unclesr
Imformation which nesded for the reseancher o complete S dala oollechon fSorm.

Phase 2

Ad patients are admitied fo paediafricineonatal Int=nsive care units af T me of the shudy will b= included and their
medical Fecons and drug chans Wil b reviesed by the reseancher. Imformation colleced by e researrer Wil b
furthier evaluyied by pare] of experts from the research imam.

Phas= 3

Healthcars prodessionaks wil be rvied o paricipals in focus growps. This wil be organised by e ressarcher and the
supervisory team. Selecting Bese participanits wil be acconding o the job desoription of Bhe professionals as narses,
prescribers, or pharmacisss.

EOT-2 W the Idantfoation of potendial pariiipants Involve reslewing of coresning the ldenSflabis parconal
Infcamation of patienic, carslos LESTT OF any Ot person?

i¥es  (# No

Fiegse ghse ool Sefow:

A25 Wil any pariolpamts be resnufed by publstty through pociers, leafiabs, adverts or webolec?

C=Yes (®=No

A28 How and by whoen will podential parficipands firet be approsobed?

Phas= 12

Tz researcer will b= intoduced by Bhe hospital superisor bo e sia® of the pacdatric and neonatal ntenshe cane
units. A llsk of pathents who admited bo PR and BEC in the st siy months will be retrieved from the medical neonnds
deparment by the hospial superdsor (5T). Then the reseancher will apply & compaater randomilsabion o refriese the
resquired sample size. Patients’ reconds, medical nodes and drug dharts will be reviesved by B reseancher under
arrangermant with the Fospial superdsor. The Rospial supervisor will b= comiached I case of ambiguily oF unchesr
Imformation which nesded for the reseancher o complete S dala oollechon fSorm.

Phase 7=

The= hospital supsndsor (The cinical phamacist) wil infroduce the ressarcher o the 55 who anre working af e
parmacy depariment, PHCU amd MIECU o fadiiale the process of the data oollschion. The reseander will fave an
honorary contract ard will be courded 25 3 member of the 5.

Healthcar= prof=ssionals wil be invibed, by T reseancher under amangement with T hospial superdsor, o
paricpabe imio focus Qrowps. Ssiecing these parddpants will = aoording o the job descripton of e professionals
as nurses, prescribers, or pharmacists.

ES0-1. WIN you obdain Infommesd concamt fom or on behall of recsarch parbeipanic?

= ¥es (#sM0

I vou will be abtgining consend fom ool partclpants, picase ghve delals of who will Sake consant and how X will b
done, with dedalls of a0y Seps io provicde Infrmation (3 weitien informadion sheef, wideos, or Inferacive materdal].
Amangemsants for soulls unable o consend for thameshes shooid be described separately in Pard B Section §, and i
Childen in Par B Seonon 7.

I vou plan fo ek inbrmed consend fom vuinerable groups, say how vou will ensone fhaf consend s voluntary and
fully dnformmedl,

I vou are mof olEaining consent, pegse sonkain why ROk

For Phaze 1:
Expldt patients’ consents are nof required as this project ks a nom-intereentional project and wil pot affect the cirdcal
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care of Feoe palients, o cause any chamges In the pracice by any measures. Sarthermone, this siudy |s baced on
Case moie revisw and review of medoal neconds. wheifer prospeciively of reospecively doss not reguire amy contact
Wit patients and for thedr caners.

Frase

Expldt patients' corssnts ane mcd FEquinsd and daks wil be olisstied from medcal noEs arsd drug chars.

Frexse 3:

Healmcare professionals who will b2 Imvited for focus groaps, Wil b= ssiesd o sign corsent Torms: befone ey oin the
group discussion. This consent form will B2 sent via emalls.

Fisace ancios= a copy of fe Informadion shest’s) and consent fomy's).

AZD-2 W you record Infiormesd ooncent [or advice from oonculees) In wiiting?

i ves (Mo

AZ1. How long will you alicw pobantial partislpants 1o declde whether or not to take part?

48hours will be ghien for all heaimcane professionals wivo will be irvited o ke part for focus Qroups, IR order 1o
respond and sign the comsent form.

A1 What sTangsments have bsan mads for persons who might rof sdequately underchand vertal sxplanations or
writhsn information given In Englich, or wha have cpaolal oommunioation nesde T /e g ransiation, ves of Mlerpresers)

Al the heaithcare professionals ans expeched o Foyvee & pood level of communicafion skills.
[

I RS R e

AZE W pou be urssariaking any of ths Tollowing aofivitiec 2t any chags (Insluding In ths dsnt®oation of pobential
participanic |} Tick 25 appropriafe)

[] Access to madicsl reconds By those gutsice the dinsct heaithcars fssm

[ Electronic ramsfer by masgnetic or opical media, emaill or compuier nebworks:
[] Sharing of parsonal data with ofher organisations

[] Export of persoral dat outside e ESA

[T] Use of personal aodresses, DOSHoDOES, SXEeS, EMSls or Elephon: rumbers
[ Publcation of direct quombons. froem respondents

[] Fublicafion of dats that might aliow idendfication of individuals
[1U=e of saudoivisusl econding devices

[] Storage of personal data on any of e folowineg

[T]'anuel Sies imchuding X-rays

4 NHE compuriers

[ 1Home or other personal ompulers
e University compefers

[T 1Frivate company compulers

[ Lapiop: compuiers
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AEE. How will o sncurs ths sonfidentialty of parconal a7 e nmvoe @ Qenera matement of the pollcy and'
procedurss for snsuwing confcenialy, 8.0, anonymisation o preuwdonymisation of gaia

Al patienis’ rdevant imbrmation will be proteched throagh dif=rent numbers of measures: Confidentialiy agresment

will be signed by the ressarcher, Fatients’ informabion will ot be discussed I public, and sectronic devices, whens
thie data will b= siored, wil bz password prodeched. Data collecied will mot incude any dentifiers or pabients' ident®Sabis
Irrformation and al the ooliecisd parameiers will be presanbed anonymousiy. All the collscted data will b= desiroyed
afler three years ater e complefion of e project.

AE80. Who will have aooecs bo partiolpanis' peconal data during the cudy? Where acress (5 oy nofvoua's oulside fhe
OWBCT Care Segir, DiEgse AThTy and 53y wehather consent will be sought

T chief Irvesigaior and e ocal colaborakor.

AEL. How long will paronal dats be chored o aooecced afier the chudy hac ended?

|_®Less than 3 months

(_*3—& months

_=&—12 months

(s 12 mroniTs — 3 years
=iTwer 3 years

i innger thar 12 monihvs, please justfy”
The data will be used for producion of 15t of recommendations. Focus groaps will be designed in order 1o discuss

thess recommendations. Further updabes amd Imperosemenis might reguire reviewing the data again.

S22 W recaarch partiolpantc recsive any paymanbc, redmiburcsmant of sEpences or any other benefRc or Inosntiec
for taking part in thic recaarmh’

_'Yes 140 Mo

AET_ W Indhidual mesarchers reoshs any paconal payrmend over and abowve roimral caiary, of any other bema e or
Inogsrrtivess, for taking part in thic recearoh?

| Yes LA

AE2. Dosc The Chisf Inyestigabor or any obfer Invest garbor! eoliaborartor Fares 2y direot personal incol s {e.g.
Anandial, cham holding. perconal relationchip abo.] In the onganications cponcoring or funding B recaanch that may
ghes rice bo & pocclble confliol of Interect?

L Yes (9 Mo

AE0.1. W you Inform the participanic' General Praotidonsrs (and'or any otber health or care profecclonal mecponcibls
for their cars] that they ans taking part In the chsdy T
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s (8 Mo

N ¥eg, piease enciose a Copy of e Inormation shestdefer for the GRNaalh pofeccional with a wersion numbsyr and cae.

AEBD. Wl thes recaarch be raglctarsd on a publls databacs?

e () No

Flagse ghve defalls, or sty ifinod regisiening e reseanch
The= reseanch might be regisiensd Swrough T Evelina London Children's HospEal whens this project will be conducied
{MHE organizabon], and through the university website (Unbversiy of Hefordshine].

Fegisration of reseanch stvckes IS anCoorages Whenver possie.

Viou gy be gide do repisher voor Study thvowgl youwr NHS orpasisation oF @ register man by a meoiicai ressanl chadly,
o publish Pour profocoy MINGEGN an Spef JOCESs pubisher. i you are Jware of 3 suliabie reglsier oF offter memod of
pubication, piease ghve defals ¥ Rof, you may indicade §haf no sufable register exisis. Flegee sncure Mad you have
snfered reglsry refermnce numbens i guestion A5

AE1. How &o you Inkand to report and disceminates the reculis of the chedy 7 Tck 25 approonase:

i Peer reviewed sclentfic joumals

[ irtarmal neport

el Conference presemation

Bl Publicabion on websss

[ 1 Cther pubbcaton

[T 1 5ubmission bo reguiatory authortas

[TIAccess toraw data and right o publish Teely by all ImnesSgaiors in study or by Independent Steering Commibee
on befa of all inresigaions

[T 1Mo plans 1o report or dissaminats the resuts
[ 1 other (please spaciy)

AEBL Wil you Inform partisipants. of e recuc?

e () No

Flagse ghve defalls of how oo wil inform particioants o sty ¥ not doing so.

The findings will b= evaluabe the meddnes relabed problems n gereral and will Rot identty an exact patent's probiem.
However healthcare professionats of the sefing will be informed of the resuits, and involvesd in the propoesed foous
groups and Feir opinions wil b= eyauated for further Improvemesnt of the: rescommendation.

AB. How has the coleriifio gualtly of the recsarch been accseoed 7 Tioh 25 apmrapiane

el mompandart ExteTal nEEEw

[T 1 Fewiew within a company

[T Revisy within & Fult-cEntne resssnc group

FAREdiew within S Chief Investgabor's instihution or host organisafion
el Rimylmy within the res=anch t=am

A Rmwiew by educational supervisor

[ 1ither
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JUSHT ang gesoribes fhe meyview process and ouriooemes §T e review Bas e pnoeTakey ol nod seen oy fhe
researchey, phee defalls of the Sod) witich Ras oroernadEn B newenT

The researchi beam havee dome the infisl review for e project proioool. A secomd revkew Fas been done by an
Indepndent body who Is the Research associate dean of e depariment of Fhamacy in University of Hertfordshire.
By the =nd of e revissing process, he unversity fas agresd o Sponsor the essarch project

For all shugies excem non-docioml sfudeny research, piease enciose & copy of sy avallabls soleniic critijoe reports,
dogether with any neleded COmeSDonoEnoe,

For non-goctonal Sudent reossTh, pege apciote 3 ooy of Me asnesnment fom poor acorationa) sunerison insamsion.

ABE. How hawe the ctatictical acpecic of the recearch besn reviewsd 7 Tick a5 aoormoriate:

[ 1 Review by Ind=pendent statistioian oommissionad by funder or SpOnsor
[ 1o ther reviesy by Indepearcent ssabsScian

[ Rl by company staSsScian

A Rl by & statistician within the ChieT ImvesSgaior's insShuton

[T Eewiew by & stalisHoian witin the research team or malti-centre group
R Reeview by sducabional superdsor

[ 1ther review by Individual with relevant sivdsSoal sxpertize

[ THo reviay pecessary as only fregquencies and assoclations will be assessed — detalls of stafistical Input not
resgulnexd

i all cases piease ghee gelals Selow of the Individua! responsible for eviewng e siafistcal aspecs. I adeice has
Geen provided in confidencs, give defals of the depanment and instfution concermend,

THe ForenamefinBals Sumame

ks BUEAN EAKER
Department Exslizical Earvices and Corsulancy Unk
InsStution Unisersity of Hertondshire

Work Addness DeHavllandCampus
Unieersity of HerfSondshire

Hatfieid
Post Code AL S8
Talephone 01707285529
Fax
Kobille
E-mall s.m. 1. bakerf@heris s uk

Pizase enciose & ooy of a0y avilatie Commants or renorts o & SEietiolarn.

AET. What ko the primary cutooms mescurs for the cludy s

Preyaience, fype and radures of medicines reabed problems associabed with e use of unlicensad and off-abs]
medicines In pesdatrics in-pabents, and the vl of severity of these probiem:s.

ABE. What are the cacondany outeomes mescures T 5 any)

The= reseanch sscondary oubcome akres:

= T idendfy prescribing smors.

* To idently prepamabion amd admindsration emors.

* To kdenify monhoring errors.

= T idenify adverses drug reacions.

= Tio identfy wiherse more ermors oocur during pafents’ pathways.

Dafe: 16022045 16 1ESITTITE4400/ /08
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= Tao colegonss Sose medicines reiaied probiems aooording o their dinical sigRificanos.
= To recommend ways of Intersention fo prevent medicines related probiems assockated with unlcensed and oF-iabed

medicines’ use In pasdiairics.

AB3. What kc the cample clze for the recaarch? How many sanfcpadssanples/dats raocrds oo Fou plan o stucy s fotal?
I here Is more Mian one growp, pleass pve nther deialls beiow.

Toll UK sample sEe: 154
Tol nemadonal sampie sk (induding UK)C
Toti In Exropssan Economic Area:

Further defaifs:

Phase 18 Z:

Sample size Nt Fas 10 e investigated for Fhase 1 5 154 case-notes for patients wing wens admised b inershe oo
LnE 3t Evedire Chilldren Hospliial.

ABD. How wat e campis cips deolded upon? &3 formal sampie ize calowaion was used, oinafe now this was oone,
pheing sufclent informadon do fosift) and momduce the caic uladion.

The= sampie sizs for this Phase has been calcuiated following sample sizes by proporion caloulaton squation
(hiFpuweww, seiect-sabsics co.ukisample-size-caltulator-propor Bon), @king nbe account & 95% comfidence =es, and
S% margin of error. The percentages wene [ken from Fe [Rerabare depending on the seting.

Heonatal Im=nshve Cans Uinit:

A study conduched by Sharon Conroy stated that 30% of pabients wens administersd an uniicensed or o™~ abel
medicines in a nesnatal population (Conroy 5, 15939). Taking In acoount that the same peroent might be found In the
NG at Evelira Hosplal, the proper sampie sipe et has fo b= nvestigabed I 12 insonates as fene was 552
neonates wers admitied to ©e setting during the previous year. Thus Frase 1 sampie size wil be 50 pabients’ case-
notes because Frasse 1 will investigate sy mionits admission.

Pasdairic Intensive Care Unit:

Thee numiber of patients thad were admitied fo FICU &t Evelina HospEal I 2013 was 1245patients, so e sample sioe
required o complete e first Frase of T project |5 134 patents’ case-noles (268 patients’ case-noles for 1Zmonths )
That was counted acoonding o e imormation neideved from the [Herature that §7% of patients In pasdiainic Inbenshe
care wnit receved ether offHabal andfor unlicensed medicines (Conroy 5, 20000

SE1. Wil partielpants b= alocabed bo groups = random?

¥ e

AEZ Flsace decoribe the methods of analycls istatictioal or other appropeiate methods, 8. Tor qualiattes receansh] by
whioh the data will be svaluaied 1o mesd the chudy objeobivec.

Advanoesd computer programmes such as Statistical Fackage for the Eocial Sclences (EFSE] and Excel wil b= applied
In order o obtain 3 proper dala manspement and statisbcal anabysis, and 1o Feiate difisrent vanabies & 2ach ofer in

regand bo e Sndings from the shudles.

AEL Other key Invectigaiorc'ocliaborafors. Fisace include 3il grand co—appiicants, profoco) co—-authors and offer ey
members of e Shiel mvestioators feam, Including non-gocorl’ Sudenf ressachers

The Forenamefintials Sumams
MR STEFHEM TCHALIN

Date: 16032015 ir 1E53T7 7544091484
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Qo M cation:s

Empioyer

Post Code

kiokd e
Work Emal

Refarengs; IRAS Verson 3.5
15-Wl-0263

Consultam Frarmacis! — Children's Sendoes, Framacy Department, Guy's & 52 Thomas' M-S
Foursdation Trest

BPham (Hors) - 1550

FRPrarE - 2011

FrRFE - 2013

ENELIMA LONDON CHILDREN'E HOSFITAL

FHARMACY DEPARTMENT, EVELUNA LONDON CHILDRENS HOSFITAL
ST THOMAZE HOSPITAL WESTMINETER ERIDGE RD

LOMIDON, EMGLAND

SE1 TEH

DO4420718E9202

DO44207 1889155

OFressn3154

Stephen Tomingggstinhs. uk

ABS-1. Tponcor

Lo I ponGor

Ghver name
Famlly name
Address
Town'city
Post code
Couniry
Teiephane
Fax

E-mall

BENS s or HES cane arganisation
%) Academic
) Prarmaceutical Indusiry
2 Madical device Industry
I Lol Asthariy
[ Otheer soclal care provider (including wolunsry sechor or private organisation
1 Dother

Ot pimace snectly:
Combact person

Hame of onganisafion UnhversEy of Herfomdishine

I e cponcor bacad outclds the KT
ives (0 NG

Lindey the Recearmh GOVemanos Famewos for Heath and Socal Cans, 3 5ponsor cufside Me LK must appole &
legal repressmathe esabiished i the DR Please comsulf the guidances nofes

Commertial satus:

Frofessor John
Senlor
UniversEy of Hertiondshire, Department of Pharmacy
Hatleid
AL103AB
UNITED: KBGO0
=441 TOT ZE4000
=441707 284115
researcirsponsorshipderts . ac uk

Dafte: 16AE2015

1B BSETTITS4409/1/88L
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&RBE. Hac sxtarnal furaling for thé recaanoh b= ceoursd 7

[ 1 Funding secursd from one or more funders
[MExi=mal funding application b one or mone Sunders s progress
Mo application for exiemal Sunding will be made

Wit by of nesearth projedt |5 thisT

) Standaione project

I Project that ks part of @ programm: grant

I Projact that |s part of a Canine grant

I Project that 1= part of a felowshipd personal award’ nesearch raining award
[ Cfmgmr

Cther — pleass stbe:
s umded PhD

ABT. Hac thic or a cimllar appllcation bean previcucly rejscisd by a Recsarch Ethloc Cormeniiss In e UK or ancther
]

Yes [ No

Piease prowide 4 ooy of the onimvoorable onfiion efensl You should expiain i poor anseer o guesion A0-2 how Me
reasens for e unfavouradde oplnfon have Deen addressed i ths application.

ARE-1. Gilve detalic of the lasd NHE RLD oontact for thic receanch:

THe ForenamefinBals Sumame

Ms Elzabeth Emith
Cwganis=aton NIHR GETFT/NIL Siomedical Reseanch Cenre
Aodress 15 floor, Tower Wing, Ouy's Hospils
Oreat Maze Pord,
Londaon
Posi Code EE1 SRT
\Work Emal iz smiligsit nheuk
Telephone +84 (020 7155 788 Ext: 5428
Far D007 182 5330

Muobile

Defails carv be obfained fhom the NHS RAD Foom website: bscowwwrofoemn s uk

ABB-1. How long do you expeot the ctudy to lact In the UK T

Flanned start date: 0/0AZO1S
Flanned end date: 31M22016
Tots duration:

Years: 1 Monis: 11 Days: 31

AT1-2 Whaere will tha recsarch take place? (Tick as aoomoriana)

Dafe: 16022045 19 1ESITTITE4400/ /08
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A Ergiand
[ Scotiard
] wizies
71 Morthem Irdand
[ Sither counfries In European Economic A

Tokal UK shes. In shudy 1

Dhoac hie irial Involee oountries oulclde the ELT
i¥es (3 No

ATZ What hood ongandeations [MHE or cther) Im the UE will be recponcible for the recsanch cliec? Pleass indicals the
fpe off crpanisaon D) Soking the tou and Qe spproudmane fumbears of planned resealh shes:

4 NHE crganisations in England 1
[T1HHE organisations In \Wales

[TTHHE crganisations in Scotiand
[TTHEL crganisations In Morthem Irdand
[T1SP practc=s in England

[T1GP pradices in \Wales

[T 15P pracices in Scobsmd

[T1SP practices In Korthem Irsland
[T]5actal care onganisations

[[IFrasze 1 il unks

[ 1 Prizon estabilshmenss

[ Probaficn ansss

[T ] indepandens Fospitals

[T Educational astabiishments

[ 1 indep=mdent esearch uniks

[ 1Cther ighve detalls)

Total L sites in study- 1

ATE-1. What arrangementt will k= made Tor iIncuranos and'or Indsmnity to mest the potential lsgal Babilty of the
cponcoric) for harm o participantc aricing from the managemsent of the recaamh® Flegse tok hoxfes) 35 anoicabie.

Wore: IWhens 3 NHE ORanisItion (as agneed o 307 3% SPONSOF oF CO-5D0NS0T, (ndemnily (S proviced throuph NHE sohemes.
indicat ¥ ifhis aoplles fheme b5 noneed ie oo documentan: swdence). For ol offer Sponsors, please gesonbe the
amanpements and orowvide ewdenoe.

[TIMHE Indemnity scheme will apply (MHS sponsors only]
[ Othesr Insuramce or iIndermnity arangements wil apply (ghne detals below)

UnhersEy of Hertlordshire

Fieare ancioss & 0oy OF mekeyare coc imenis.

Dafe: 16032015 20 1BS3TTTo44090 Bal
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ATE-2 What arangememic will b= mads for iIncuranos and’ of Indemnity to meet the potential legal labisty of the
cponsoric) or emnployeic) for harm to partiolpants. aricing from the decign of the receanh? Flegss Sok bovies) as
appilcadde.

fvoie Whens moaamhers WTH Svdsiantve SHLE ampioement oonracs have deconed fhe eoeat, indemyndy (s provided
rowgh MNHS schemes. indicads i s apolies [Sere 5 00 reed o orovide documeniary evidenoel For ather profiooo
authors {e.g. Company Smpioyees, UaNVersiy MEmbers), pleass descrite (e amanpements and prowvide svigence.

[TIMHE nde=nity scheme wil 2pply (protoool aulors with HHE conracts only)
[ Dither Insurance or Indasnity amangements wil apply (ghoe detals belos)

UniversEy of Hertfordshine

FPiease encose 000y OF FEksvarn SoC imens.

ATE-3. Whai arangemenis will be made for incuranos and’ or Indeminity to mest the pobential legal labilty of
Invectigasioreisollaborators arkcing froen harm to parboipantc in the conduct of ths recsarab?

Mofe: Where Me padicioants ae WHS patiends, indemnily IS provioed’ Mrough the NHS schemes or fincogh profe ssional
indemafy. iIndicate F this apoies jo fhe whabks siudy [Hens s po need o provide docsmenian svidencs). Whene non-sS
shes o do be induded in e researh, including private praciices, pl=ase gesoribe i arranpements which wil 5o made ot
mese ches and provide evdidencs.

[TIMHE Indemrity scheme or professional ndemnEy will appty (particpants recruited at NHE skes only)
e REsaarth Inciudes nom-MHE sHes (gve details of Insurance! Roemnky amangements for Tase shas hEisw]

UnhwersEy of Herifordshine

FPiease encose 000y OF FEksvarn SoC imens.

1. Pleacs cpecliy the potendial ags rangs of shildren wnder 18 who will Be Includsd and ghes neacons for samying out the
regaarch [m thic ags group.

HMedical notes amd dneg charts for children between 0-18 years wil bz reviewsd. Pasdatric pabients who reosived
unlicensad and off-abel madicines might b= af risk of developing medidnes reiaied problems as thess medidnes
hayve o saftety studes imo this population.

2. iredicabs wihesthesr any ohlidren urdsr 12 will ba resruRed s conbrolc and ghe furdher detalic.

Ko, this Is a ase-nobe revisw.

5.2, Plaace decoribe the armangemenis for cesking Informad concant from a parcon with parental responsbiity andior
from ohilkdmn abks 0 ghee goncant for themcaiwes.

Mot applcabie

& ¥ you Intand fo provides ohildren undesr 18 with Infoemation abouwt the recsarch and cesk their ooncant or agresmsnt,
plescs outiing how this prooecs will wary acoording fo their age and level of undercianding.

Mot applicabis

Copies off wrifen infbrmabion shest(s) for parsais and children, corssndisrent fommys) and any other explanatony maderal
should be enciosed with e aoplcation

Date: 160032015 ¥y | IBS3T7ITS44 09 S8L
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PART C: Owerview of research sites

Plaacs snber detallc of the hoot organikcations [Local Authortty, BHE or cbhes) In the UK that will b= recponcibis for the
recaarch slbes. For NHT shes, e host organisstion /s the Tiush or Heath Board Wheve the research sfe 5 3 primary cae
sie, =g GF pacioe, please nsert e hosh opan'sadion (PCT o Heatly Board) in the insifudon /ow and insert the ressarch
e (B GP practios) i Mie DEpaimmen! mow.

Ress=arh she Irriesfigaior’ Collaborator! Conbact

Insftution name EWVELINA LONDON CHILDREN'S HOSFITAL T MR
DEPARTMENT

Deparren name OF PHASIIACY First nams! ETEF-EN

Sirest address  Westminster Bridge Rd Initais

Tosnicty LOMOON Eumame TOMLIM

Pt Coade BE1TEH

Dafe: 16022045 2z 1ESITTTE44009/1 /084
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[ Desslaration by Chief Ireectigator
1. The infiormation in this form s aocurabe o the best of ey mowisdes and belet and | ke fSall responsbiEy for B

2. | undertake bo ahide by B sthical principles undistying the Declaration of Helsinkl and good pracios
guidsiires on the proper comduct of researth

3. Hihe ressanch s appeoved | uncderiake o sthens o the shedy proboocd, e =rms of the Sall spplcation as
approved and any condBons set oot by review bodes in giving approval.

£, | underiake o notfy revies bodes of subsntial amendmenis o the proioool o the t=rms of the approeed
appicaton, and to sesk & Tawourabis opinlon from the main REC befone mplemening the amend=ent.

5. | underakes o submit annusl progress reports setting out the progress of the: research, s reguired by redbew
bodies.

5. | am aware of my responsibiity o be up fo dake and compdy with the requirements of the law and relevant
guidsires reising 1o sty and conmficentality of patient or ofer personal dala, mciudng the reed o negisher
whasn neceEssary with the appropriabe Dais Protection Oficer. | urdersiand ot | am nol permded o disciose
eniifiabie daia io Find parfes unless the disciosure Fas the consent of the data subject or, In the ase of
patiert data in England and Walss, the disckeurs Is coversd by Se berms of an spproval under Section 251 of
the MEIS Act 2006

7. | underssand that resesn Fecomisidats ray e subject 1o Inspesciion By review bodies for sudE purEoses iT
resguinad

8. | undersiand that any personal daba in s application wil b= hedd by revies bodles: and ther opsrational
managers and that this wil be mansged according o B principles estabilshed in B Doty Probection Act
1238.

9. | understand Tatl the informaton contained in this appication, any supporting dooumentation and al
Comespondence Wit review bodies or thelr opsrational manspers reiating fo e application:

= WL e Fexid by the REC (wihens applcabie] untll af l=ast 3 years afer e end of the shuly; and by NHS
RED ofoes (where the nesssrch requirss MHHS management pemmission] in scoordance with the HHE
Code of Practics on Reconds Management.

» Moy be dschesed io e operationsl manaspers of review bodies, or the appoiniing authority for the REC
[where applcable), In order fo check that e spplication has been processed comedy or 1o Investigate
any complaint

« Maybe s=en by audiors apponted io underiak e srorediaton of RECS (whene applcabie ).

« WII be subjert o the provisions of the Freadom of IRfommaiion Acls and may be disciosed In response
1o requests made wnder e Acts ercept whers stabubory eremphions appdy.

» Moy be sert by emal fo REC members.

10. | understand that information relating o this research, iInduding the contact detalls on s appdcation, may b=
hizid on restional research information sysiems, and that this wil be mansspesd acconding o the principles
esiablizhed In the Data Frotecton Act 1998,

11,  Winere e research IS reEviewsd By 3 REC within the UK Heaih Depariments Ressarch Ethics Serdice, |
undersiang ol the: susmary of this shudy will be published on @ websie of the Kaboral Reseasrc Ethics
Service (HRES), ingether wilh fe confact point for snquines namesd b=bow. Publication wil ke place no sader
than 3 monis afler [=sue of the efhics commities"s final opinken or the wihdrwal of the appdication.

Contaot point for publicationtod acoilcablke for R85 Sorms)
NRES wowld M fo inclvde a confact polw with the publishen sumymany of the shady i hose wishing fo seek further
Infoemnation. e wonid’ be grateftd  von woulkd indicade one of the: covinc! points Seko,

[#: Chie Irvestigator
(_» Sponsor

Date: 16032015 23 AEEETTTS44 0958
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1 Sty co~ordinator

[ Student

[ Offer — piease ghve defals
I Nome

Avoecs o applieation Tor fralning purposss (fof appicatie for RED Fomms)
Cptiona— megss Bk 35 SonimonateT

eI waouwid be conmtent for members of other RECE b have access 10 the information in the application In confidence
for training purposes. All personal ldentfiers and nefenances b sponsors, funders and resssrch units would be
removed.

Thiz sechon was signed sacironicaly by Mrs WHDAN BLHLIAZI on 13032048 0301

Job Tiie/Post PhiD Studeni
Organisation: University of Herfordshire
Erall: w.ehiaxiierns. ac uk
Date: 1603205 24 1ES3TTITE4409/1 888
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1.

02 Declaration by the cponcor's reprecantatie

If thens Is mone fhan on= sponsor, this decaration Should be sigmed on hehaif of the co—SpONSOS DY & represanfatve
of e jead sponsor namey af S84

| coefirre that:

This SECHon was sigred slecmonically by Professor Jofn Senkon on 13032015 093

Job THiePost Pro Wice-Chanoellor (Researthi & Inb=mabional )
Crpani sation: invesity of HerSondshire
Ermall: L.m.senlonherts. ac uk

This reseanch proposal fas besn dscussad with the Chis? InvesSgator amd agnesment In principss 1o sponsor
e MESEarTh IS In place.

An appropriate process of sclenSfic oritigue has demonstrated that this research proposal |s worthwhiie and of
high sclenific gualty.

Apy nECEssary mdemnity or Insuranoe arangements, &5 desoibed In gussSon ATS, will be n place befons
this reseamch siarls. Insurance of indemnity policles will b rerewed for e durabion of the shedy whers
NECESIATY.

Armangemenis wil be In place before the shudy sfarts for B reseanch i=am o acress FEsoUnTES and) Suppons
o dedhver Fe= reseanch as proposed.

Armangemenis o alliocais esponsbilBes for the manasgpement, moniboing and reporing of the ressarch will
b= in place befone the ressarch starks.

The duties of sponsors s&f out In the Research Governance Framsswork for Healtth and Sodal Care wil be
undertaken in reisfion io this esesech,

Where the research |5 reviewed by a REC within the UK Heallh Depariments Reseach Sthics Senvice, |
undersiand that the summarny of this shudy Wil b= published on Te websBe of the Naboral Ressarch Ethics
Eervice (MRES), ogether with the contact point for enguines ramed in this applcabion. Fublcation wil bke
place no sarier Fan 3 months afer issue of the ethics commizes"s final opinion of the wihdrasal of the
appilcadon.

Epecificaily, for submissions o e Research Ethics Commitizes (RECs) | declans at any and all dinical
rals approved by the HRA since 30th Ezpbember 20132 {as definsd on IRAS categonies 2 Cinical riats of
medidnes, devices, combinaSon of meddnes and devices or ofer Cinical rials) have been registensd on 3
pubiically accessibie regisier In complance with e HRA regisiration reguiremenis for the UK, or that any
defermal granted by e HRA S30 apolies.

Date: 160520105 2= 16S3TTTo44.09//554
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D Declaration for chudend projeabs by anademio cupersicoric)

1. 1 Fewve read and approsed both the resssrch propossl and this sppdication. | am s=sbi=fled Baf the sclenific content
of the reseanch s sabsfaciony for an educational gualfication at this kel

2.l undertake o fuifl the resporsbiftes of the supsnvisor for this sudy as Set ot I the Researh Govemanoe
Framework for Healh and Sodal Care.

3. | take responsbilty for ensuring that s study |5 conducied In acoordance with the effical principies underying the
D=ciarabion of Heisinkl and pood pracios guideines on the proper conduct of resssrcs, inoonjuncton with cinical
SUperyiSOrS &5 appropriahe.

4, | ke responsbilty for ensuring that the applicant s up o date and comples with the requirements of the law and
relevant guidelines relabing o security amd confidendalty of pablent amd othesr personal data, In conjunchon with
clinical superddsors as appropriabe.

Acmdamio cupsryicor 1

This section was signed slecironicaly by Dr Andree| Kosirressk] on 138032015 17:50.

Job TiHeFost Academic Lead Clinlcal
Crganisabon: UniversEy of Herifordshine
Emall:

Date: 1602015 .

IBS3TTITS4409/1 984
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Appendix 5: NHS REC approval

NHS

Health Research Authority

Mational Research Ethics Service

MRES Commitiee Morth West - Greater Manchester South
3 Floor, Bariow House

£ Minshull Ereet

Manchesher

Wi 302

17 Apal 20135

Mrs Widan Ethljaz

AHD Student

University of Hertfargshire

School of Life & Medical Sclence, Department of Pharmacy
University of Hertforgshire

Hatfeid

AL10 9AB

Dwear Mrs Elhijazl
Study fitka: Medicines Relatad Problems Assoclated with The Was of

Uniicansed & Off-labsl Medicines In Pasdlatric in-
patisnts (POUMPs &tudy).

REC reference: 15/NWID263
Protocol number: LMS/PG/NHS/ 00250
IRAS project ID: 165377

Tharik you for your submission, responding io the Propartionate Review Sub-Commitiea’s
request for changes to the docwmentation for the above study.

The revised socumentation has been reviewed and approved by the sub-commities.

Wa plan o pullish your research summary waording for the above study on the HRA wedsite,
tngether with your contact detalls. Publication will be no earler than thres months from the
date of this favowabdés opinion letter. The expectation Is hat this Information wil b2
publlshed for all studles that recelve an ethical opinbon but showd you wish to provide a
substituie contact point, wish o make a reguest to defer, or require further nformation,
pleass contact the REC Manager Helen Penlstone, escommifies nonhwest-
gmeauthi®nhs.net . Under very Imited clrewmstances (2. for siudent research which has
recelved an unfavourasle opinion), | may be possibie to grant an exemption to tha
publication of the study.

Confirmatien of ethical opinlon

On benalf of the Commities, | am pleased to confirm a favourable ethizal opinlon for the abave
reseanch on the basls descrised In the application form, protocal and supporting documentation
as ravisad.

Condiilons of the favourable opinion

The favourable oplinkon Is subject to the follvwing conditions being met prior to the start of the
study.

A Fmsaarch Etfscs ComerDee estatiied by T Health Besasich Authonty
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Management permission of approval must b= ablained from each hast organisation priar bo the
stan of the study at the site concamed.

Management pemmission (RAD spprovar) should be sought from all NHS organisations
invalved In e study In accordance wih NHS ressarch Qovemance amangements.

Guldance on Spolying for NHS permission for research ks avaiable in the integrated Research
Appication System ar af hfp s rdforum.nhs. uk.

Where 3 NHS organisation’s role in the study is imifed fo idenfiying and refeming potential
participants fo research sites (Sparticipant Mentfication centre?), guidance showid be sought
from the R&D offce on the information | requires fo give permission for this acivity.

Far non-MH 3 sifes, sife management pemmission showd be obizined i accardance with the
procedures of the relevant host organisabion

SponiEors are not required [ nofiy the Commiites of aporovals from hos! onganisations.
Registration of Clinkcal Trials

All clinical trials (defined as the Tirst four categories on the IRAS fiter page) must be regisiered
on a publicaly accesslble databasa. This should be before the first participant is recrtad but
no later than & weeks afer recruliment of the first paricipant

There s no requirement to separately notify the REC but you should do 50 a1 the eanlest
opportuniity 2.9, when submiiting an amendment. We will audi the regisiration defals as part
af the annual progress reparting prOCEss.

To ensure ransparency In reseanch, we strongly recommend that all reseanch Is reglstered but
for non-cinical triaks this & not cumantly mandatary.

If 3 sponsor wishes to request a defemal for study registration wihin the required imeframs,
they should contact hrastudyregisirationfpons nef. The expeciation & that all clinical trials will
De regisiered, howaver, In 2xc2pllonal circumstances non r2gisration may be permissibie with
prior agreement from MRES. Guidanca on where i reglster |s provided on the HRA webslta.

It Iz the rezponsiblity of the sponsor to enaure that all the conditions are compllsd with
befors the start of the study or Its Infiatien at a particular sits (a8 applicabls).

Ethlcal review of regsarch sitas

The tavourable opinkon applies to all NHS sies taking part In the study, sublect bo management
pemission being obtaned from the MHSHSC RED office pror o the start of the study (sea
*Conditlions of the favouraole opinion” abowve).

Approved documents

The documeants reviewed and approwad by the Commities are:

Document version  |Dae
EVidence of SponsO0r INSUrance of Indennity (non MHS Sponsors |1 30 Juiy 2014

| ori'y) [Indemity lettes)

nlerview Imm«t:pcg:mmpampm[mmg:m] i 05 March 2015
LESer iom Sponsar [Spons0rship Ietes i 0 Cchooer 2013
Lefiers of viabon o parkpant [imilaon Lete] 20 Tracked |09 Al 2015
Oiher [Emall CONBNTINg resaarcher |5 part of the direct care team)] 15 March 2015
CAhes [E0ics - aporoval Ie6er] 07 Agell 2015
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Farticipant coresent form [Consant form] i 05 March 2015
Farticipant INformabion shee [PIS) [Paricpart IMoMmaion Sheet] |20 Tracked | 09 Agrl 2015

REC Applicabion Fomm [REC_Fomm_16032015] 76 March 2015

FiE6aalch OIDCo O PIOject Proposal [FESEarch protocol] 3 30 Juiy 2014

Summary C for Chief Investigator [C1) W ELHIAZ] CJ] i [0S March 2015
i 05 Miarch 2015

Wmmhmﬂ[MM]ﬂmml

statament of compllancs

The Commiltiee |5 consifiuied In accordance with the Governance Arrangements for Research
Ethics Commitiees and complas fully with the Standard Operating Procedures for Researnch
Ethics Commitieas In the UK.

Afar ethical raview

Reporting requiremants

The attacned SoCUmMen? “Amer ethical raview — Quidance Tor ressancnars” gives detaled
guidance on reporing requirements for studies with a favourabie opinlon. Including:

»  Holifying substaniial amendmenis

= Adding new sites and Investigators

= Hoification of s2rous breaches of the protocal
» Progress and safsty repons

» Hotifying the end of the study

Tha HRA webslte also provides guidanca on these toples, which s updated in the light of
changes In reporting requiresmenis or procadures.

Feedback

You are Invited to give your view of the service that you have recsived from the National
Regaanch Emnics S=nice and the application procedins. If you wish 10 make your vews known
please use the feedback Torm avallable on he HRA webshe: hbipoitwaw hra nhs. ukiabout-ihe-
hEigovemanceiquality-assurancsa

Wa are pleased o WelcomS regeancners and R & D 137 at our MRES committze members'

trainilng days — see detals at hifpowwaw hra nhis ukMe-training’

[ 15mwmzes Plaass guots this number on all cormsspondencs

Wit the Commities's kast wishes for the success of this project

. — Yo sincensly
FP oL-SeaTne™

On behalf of Professor Sobhan Vinjamurl
Chalr

Emal: nrescommities.norhwest-gmsouthiffinhs.net

Enciosures: After ethical review — guidance for researchers
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Appendix 6: R & D application

NHS R&D Form IRAS Version 4.0.0

The iniegraied datxset required fSor your project will be orested from the answers you ghie o the Solicawing questons. The
sysi=m will genemabe only those guestions and secions which () appdy ko your study type and (b ars Feguired by e bodies
reviewing pour shudy. Please snsures you answer all the guastions befors procssding with your appilcations.

Flease compleie the guestions In order. If you change B response io & guesion, please selech “Save’ and review all e
guestions as your champes may Fave affecisd subsequent quesions.

Pleacs srhsr & chort Bie for thic projeot (—aximum 70 crarschars)
Medicines Related Froblems in Paediatric in-patients

1. k& your projecd recearch 7

yes )Mo

3, Beleot one oabegory from the Nct bakow:

[=Cinical frial of an ireesbgational medidnal product

[ =Ciinical InvesSgation or other study of 8 medcal device

[ =Combined tial of an ImresSgational medicinal product and an investigabona medical devwice

[ iDther dinical ral o shudy anovel InkErssnton or mndomised dnical al o compane intervenbors in cinical practioe
[ *Bask sclemce shudy Ineobing procedunes Wi fuman participants

[ Shudy adminisiering quesionnares/interviews for quantiative anahysis, or using mibred guantitatheigusl Bt
methodology

[ = Study Imsokding qualiatve methods onty

(= Efudy Imited bo working with human Hesue samples (or other fuman biciogical sampies) and daba (spechic project
oiniy]

= Study Imited bo working with data (spectfic project only)

[* Resaarcih Bssue bank

[ Resaarch databass

It your work dosc not T any of Siecs oategoriec, cakeod the opthon below:

(e Dther studty

Ia. Flaace ancwer the Tollowing guectioncl:

a) Does B shudy Imvoke e use of any onksing radabon™ *¥es ([#iMo
b WA wow b Balking meew hman Bssue samples (or other human biclogical samples)?  (CsYes (Mo
] 'Will you be using existing human Bssue sampies [or other human biclogical samples)? (iYes (Mo

%, Im which ccuniries of the UK will the recaamnb chse e looabed 7/ Thck a8 that aooly)

[+ England

[ B otiard
[[Wales

[ Harthem Insdand

| 1653777 329814883
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MHE RED Form IRAE Version 4.0.0

23 In whioh couniry of the LIK will the lead MHS RED offios b looabedt

(@ Emspland

[_*Scotand

I Wales

[ morthem inslamd

[_*This study does not Insoive e NHS

A Which reviaw bodisc are you appiying toF

[d HHEHED Rasearch and Deweloprent offices

[T Excial Care Resaarch Ethics Committes

A Ressarciy Ethics CommiSes

[ Comfdentiaily Advisory Group (GAG)

[ Mational Cffencer Manage—ant Service (MOME] (Prisons & Probagon)

o NHSHSE RRD afices, e OT mast cresbhe SEe-Speclfc Taformadion Forms for @aach Site, in Jokdthos fo Ehe
Shady-whde forms, ao0d travisfer tham fo the FIs o locs colladeoraiovs.

E. "Wl any recaarch ciec In thic ciudy bs BHE organications?

[ Y [ Mo

Ba Arw all the recearch cocts and Infractruchars cocte for thic ctudy provided by an HIHF Blomedioal Recsaroh Canire,
HIHFR Blomedical Fecearch Unk, NIHFR Collaboration for Leaderchip in Hsakh Fecaarch and Cars [CLAHRC] or MIHR
Rescaarch Canbre for Patient Safety & Servics Guality in all chady chec?

[¥es (8 Mg

Iy, MHE permismion for yowr stuly will be procenced theouph B WS Coominaled System for gairing NHE Pemission
MIHR CEPL.

Bo. Dxx yous wish to maks an application for the ciudy fo be concldersd for MIHR Clinloal Rescaarch Meteork | SRM] cupport
and Inchsclon in the NIHR Clinloal Recsarch Hetwork [GRHN) Portfollo® Pleacs oo Irnformetion buthon for further detalic.

¥es (% No

¥ yes MHS pemmission for your Sl will be processed dheough B WS Coominaled System for gairing NHE Pemission
(WTHR C5P) and you must compiele @ NIHR Clnical Reseanch Nefwork [CR1Y) Pordbilo Applicadion Form immediaiely aiter
compleding ‘s project ey and betbre complefiing and submiting cher apoicatons.

B Do you plan fo inchsds any parbolpanic who are ohlldren?

®Yes ([ No

7. D you plan af any clage of the projeot to undertake Infrucive mesarch Inecdving adulis lacking cepsotty o ooncend
Tor themcavec 7

Yes (% Mo

Answer Fies ¥ PO phan io recrult g panicipans aped 10 oF OVer WG K Capacty, or o nefain fhem i e sy bosdng
loss of capactly. Infruse msEaTh means any rensanch Wt Me Ming regueng Conss in Aaw. This inciudes use of
idenifahls SSmue SAMDNES OF DEVRONS ISvmation, Snoepl where anoiication A5 heing made o ihe Conigentaiy Aminory
Group fo set agive the common L duty of confdentaly in Enpgland and Wakss. Fiease consut Me puidance nobes for
Further Inbrmation on i Epal rame ks o reseanch imvaolding agduts Boking capaaTy in e LB
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IRAE Version 4.0.0

HHS RED Form
B D yous plan fo Include any partiolpants who am priconsrn o young ofemnders in the suchody of HM Pricon Servics or
wied are offenden: cupsrsicsd by the probation cervios In England or Walec T

ChYes (@ Mo

8. e the ctudy or amy part of B being undertaken ac an sducational projeoct?

i ves (Mo
Flease desoribs briefy Fe mrvohrement of the studenbis]
The shudent ks the chieT imvestgator who will be responsibie wriling e siudy proboood, daita collection and data

A5,

Ba |G the projsot being unasrtaken in part ful@mant of & PRD or okher dogborats 7

i ves (Mo
10. WAl thic recaarah ba financlally cupporied by the Unied Statec Departmesnt of Haakh and Human 3arviosc o any of

e dIvIGHING, SOENCEG OF Programes 7

ives (8 Mo
11 Wl lidantiNabls pabiant data be sooscesd oubclds the oans team without prior concant at any clags of the projeot

[Inuding kdenitoaticn of potemiial parbolpantc)?

(i¥es (% No
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NHS R&D Form IRAS Version 4.0.0

Integrated Recesaroh Applloation 3vctem
Appllsatian Form for Recsarah adminictering guectionnairsciintsrviews for guantihatve analycic or mixed
msthodology ctudy

HHEMHES AED Form [project Information)

Flease refer i the Submission and Checiils iabs for inmructions on submiitng FED appications.

The= Chief Invesigabyr should complets this form. Guidamos on e quesions |s avalable wiersver you see this
symbol displyyed. 'We recommend resding the guidanos first. The compiete guidanoe and & glossary are avalabie by
selecing Help

Pisase defdne any tems or soronyms that might not be famiar bo kay reviewers of the application.

Short Bl and vercion numbesr: (maximum 70 chamcisns - this wil be rsened 25 header on al forms)
Mediciras Relaed Probisms In Pasdiatc In-pasents

&1. Full s of the recaarch:

Medicines Reiated Froblems Assodaied with The Use of Unlcersed & Of-abs Medicines in Pasdalnic m-patisnts
(FOUMPs Shudy).

AZ-1. Edusational mrojein

Hame and contad detals of shdendisic

Hudant 1

THe ForenamelinEals Eamame
Mirs WLIDAN ELHUAZ

Agdress ‘Schoad of Life & Medical Sdenoe, Department of Pharmacy
Uiniversity of Herfordshine
Hatfieid

Post Code AL10 543

E-mall w.shlazFhers.acuk

Telephone DD&e21707281051

Fax DDt 1707284506

Ghve detals of Fe aducational oourse or degres Tor which this resEanh IS b=ing underiaken:

Mame ard level of course! degres
This reseanch project is undartaken 35 part of a FhD oourse.

Hame of educabional esabiishment:
Uinbeersity of HerSondshire

Hame and contadt defalls of academic sUpEnVIsons)
| 1
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MHE RED Form IRAE Version 4.0.0

Apademile cupsnddeor 1
Titie Forenamedinitials Surmame
Dr ANDRZIEJ KOETRIZEWSHM
Address Exhool of LMz & Mesdoal Ecience, Department of Fhamacy
Linkemrsity of HerSordshire
Hatfizid
Fost Code AL SAB
E-mail B RDS Wkl herts . ik
TeElpron DoLa3170T2EA051
Sax D0244707284506

Flease state which scademic superdsor(s) has responsibl By for which shudemtis)c
Plegse cliok "Save now™ hefiore completing i fadl=. This will snswee that o of i shudenl and academic Supanysor
getals ane Shown DOmeciy.

Ehadendic] Anademio cupsrvicoric]
Ehadend 1 Wz WIUDAN ELHLAT

[] Or ANDRZE. KOSTRZEMEK]

A popy of a cumem T for M Swdlent and the SCa0SmIC SUpSnTRor [madmm 2 pages of Ad) mus S submitesd Wt e
aopiation.

522 Who will a0 ac Chief irsschigator for thic shady?

() Studert
I Acsdemic supsnisor
I Ot

521 ChieT Invectgator:

The ForenamefinEals Somame

s WLIDAN ELHLAZI
Paosd FhD Student
MEC Chnical Pharmacy, Inkemational Fradios & Pollcy
Cuaificabons ‘School Of Frarmacy, Unkeersity of London
BEc Pharmacy, Uinhersity of Eharious
Empioyer University of Hertfords hire:
Work Addness ‘School of Life & Medical Science, Department of Pharmacy
University of Hertfordshine:
Hasleid
Posi Code AL1D 283
Work E-mall wosihijasE hers acuk
" Personal E-mall wildanehijazifyahoo. oom
Waork Telephone DO421707281051
" Personal TelephoreMloblle O7TE5E63TS00
Fax D042 1707284506

" This informaticn & cobonal. § wil nof be paced in e pubilc domain o disciosed fo any citer g pary withoud peior
consent.

A popy o a Lo S (masimum 2 pages of A4 for the el investipaior mus be submithed Wiy O appicaiion

= 1653777 329814883
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NHS R&ED Form IRAS Version 4.0.0

A4 Who lc the comacd on Dehall of the cponcor for all caTecpondenos relating to appllcations for thic project?
Thiz comtach willl recebes copihes of 3il comesnondence fom REC and LD reviswers fhaf is senf o the O

THe Forsname/inEals Sumame

Frofessor John Senlor

Address Pro Wice-Chancelior (Research and Intemadonall
Unpeersity of Hertondshire
Hatfieid

Posi Code AL A0 S8

E-mall JrisenioniDhents ac.uk

Telephone 01707 284000

Fax 01707 284115

AB-1. Ascaanoh ralsrsnos NUMDS. Pagne o any risvant nefenences for bour study”

Applicantsiorganisafion’s own reference number, =0 & & D

avaliabie:

Eponsorsproioool number LRGSO ZE0
Prolocol Werslon: 3pd e

Froiocod Dabe: ZOTIE04
Funier's referenie numben

Project webshe:

Addiional refersnas numbsric):
Rl Mumber Desoripion

Referemce Number

FRegisiration of reseanch studles is enccovaged wheneyver possitie. Voo may be abks fe episier your shudy fnsogh
your NHE crpanisation or @ register man by a madical essalt chartly, or publsh pour crfoon! Biough an open

access pubisier, 5 yoy have regisiensd poor Sty piease give gefal’s in the “Addbional’ refenenos numbens) " secion

AB-2 g thic appiioation linksd to 2 prewious. cludy o another ourmsnt appllcation?
¥es (8 Mo

FPi=ase ghee briel deials and mdisrence numbDers.

L NERVIEW OF THE REBEARCH

To prowide ail the Infoumaition required by review bodbes and ressanch information syshems, we &si 8 numbar of

specille questions. This secion imines poo fo OErvTew Tangeegs comprafansibie fo Ly reviewsrs and

AB-1. Summary of the chady. Fi=ase provide g bref swmmany of e reosge (maaimom 300 worcs] usng language
sasly pnoersiood by fay mviswers and memders of the ponllc. Hhane e meosarch s revewed Dy 3 REC weiitin the LN

Health Depariments Reseanch Eftics Dervice, this summary Wil be published on the weicle of e Nafonai Ressarch
Eihics Sarvice fofowing Me oShcad evew

This ressarch project alms o denify problesns that might occur as a resuit of using medicines in chidnen whiks ey
an in pasdiatric intenshe care unit or neonatal iIntershve care unlt at Evelina Lomsdon Children Hospital, from e
admission day and untll disciharpe. All pabients who are under 18 years will be IRcluded, howesyver pafienis wiho ane ot
neCERing medicines and ey ane only on nuriBonal products will be exchaded from this stady. This ressarch project 1S
designed 35 & Ccase-note revies which will b= camed out by & quaiifed phamaciss. Infommabon will be colleci=d

& 1653777 32961493
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NHS R&ED Form IRAS Version 4.0.0

through & revisw of children’s medical noles and drug charis: by using a dats collechon form. The hospial supsrdsor
wil anorymise the dats befors give it bo the ressancher o snsure confdentiality. Al dala wil be anonyised and
siored secionicaly for analysls. Findings will include pe and ralure of any medicines reabed problems, percentages
of the oLrumence of these protiems, and the sevwery of these probiems.

AB-2 Summary of maln lEEUsG. Fisasns sumymaniss the main sthica), iega), of management et aAsing Som your sy
and say how you have addresoad fhem.

fvof af Sokes rafes cigntfca icsues. Some dudies may fave sirgiphtiorsad sthica) or cimer isouss Mgt can be Aoenitfeg
and manapsd routineiy. Ohers may present sipnfizant /s wes requinng fuiher consideration &y @ REC, RED ooz or offer
review Sod)y fas anooprisde fo he issoel. Sudies that present a minimad sk o pardcipacsds may m'se oompes
orpanisational or egal issues. Yoo showid &y o consider a fhve vpes of issues maf the oiifisren reviewsrs may reed o
watyd

This reseEarch projact doesn't reguire Sxplick patens” consents because & IS 3 non-nesrmentional project, and thers

will not b= amy direct contact with patients or @edr carers. Al the Informmabion o be reviewsd |5 siready sonesened by a
wand prarmacist, nurses, and other Fealthcars professionals, as part of their cinical noufine procsdures.

Al patienis’ idenifiable information wil be viewed only In the hospital setiing throwgh the hospital slecironic resoortes
and wil b= recorded amomymousty, o ensure mdents' confidentally.

Al data will be shoned ancmymowsty, amd will notbe sharesd in public places o wi people who are not members of the
research feam. Cata wil be sfored siecironically in a passeord probecied oomputer.

In cse of amy identfed problem, the reseancher wil report that io e wand phamadl =t and will nof iInEals amy further
action without consuiting the prarmascist in-charps.

There |5 no expected sk for participants inchasding the paBients, healthcars professionals and the ressancher.

A7. Salsot the appropriste methodology decoripticn for thic recearch. Pizaze fod abl el aooiv:

[ T savias) cace nolE neviEw

[] Caese comtrol

[7] Cohort chservation

[ Comtroled trial without Rndomisabon
[ Cross-sachional soudy

[ ] Database analysis

A Eptdemiciogy

[ Feasbiltty' plot study

[ Laboratory study

[ M=tmnakysis

[ ‘Gusikafive research

[ Guestornalne, inbereew of cbsenation shidy
[ Reamschormizasd coemircdiad frial

[7] other plaase specfy)

A10. 'what Ic the principal recsanch ouacton/oljeatywe T Fraase put Mis 7 \GNguags CoOmMoranannpks i J [ay cerson.

\What are the medicines reialed problers expeienced by pasdiairic patients admiti=d 10 FasdiafricNeonatsl Inkenshe
Care unit at Evelina London Children's Hospital™

T 1BS37TTT 32081483
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A11. What are the cecondary recearch guectionciobieotives ¥ applicable? SPisase oot 6 0 language comprehensibie o
a ke DersoeT.

1. What Is the prevalence of medicines relabed problems assodated with enllcensed and offHabel medicines in
paediatrics impatients?

2. \%hat s the cinical significance of fese medicines nealed pobemsT

3. \&'hat are the possibie Inkeraention stabegees that might heip to prevent medicines nelaied probiems associated with
the use of unlicensed and off-absl medicines In pasdiatric in-pabents ™

A1Z What lc the colantife uctPoation for the nesarch? Plagss oot it i language comorehansibie o a lay person.

Agnough mast reseanch projects focus on the adut population, e paediaric popuaton are at much higher risk of
suffering from medcines rejaied probéems due io the diference in pharmacokinetcs and phamacosdynamics featunes
whien compansd o adults (Keames GL, 2003). Medicnes reated probism Indude adverse dnag rescions, medication
errors and drug drug interactions. Dose calculafion for paedisiric pafents are based on many Taciors such as weight,
surface ares and helghi, winich are variable among chiidren. Thus the pasdatbric popalations at a mech higher risk of
devsioping medicines reiated probdems.

In Ergiand, approwimabely 5% of the iofal mediones presoibed are reosived by T pasdiatic popula@ion (&non, 2008)
Kosi of the medcines Tat are wsed In pasdiabrics ane sfther off-abel (0L) or unliosnsed [ULL (Choonama B Mointre,
2001 ). For this reason, Sere ks a high risk of paediairic patienis. suering from medicine reiabed probiems.

A mumber of shudles have been conducisd plobally D ident®y the prevalenos of offHabel and unllcensed medidnes as
well 25 some of the problems associabed with Temy For more than a decade, offabel and unllcensed medidnes
prescribing and their associabed probiems were major ssuees and had been irvesigaled by & number of ressarriners
such as Tumer 2 in 1999 who Fosd Investigabed this area in e UK and found that adverse dreg reacions ans mons
freguent with unllcenssd and off-Habe] medicines Fan wii licensed medcines represenbing 5% and 3.9%
respeciively. (Tumer &, 1989, but what missing k= a study that Investigasbed al aspechs of o-iabe and unlcensead
medicimes’ relabed problems. including adverse dnug reschons, medication smors and adverse drug svenbs. & recent
study conducied In the (U revealed that of-labed and unllcensed medicines ane more [Eety o be Implicabed with
adverse drug resciors than auorised medones (Bsils, 2013 Another study comnducted In 201 3 Inthe UK Busirabed
that advers= drug reacions are frequent bebwesn hospiallsed children reaches 17.7% of 6,501 ioial admissions
(Thelsen, 2013].

AdFough thens are diferent Inkereention sraiegies have been iImplemenied inh practice s aduis, a imied numiber
hawe found io be gsed in the pasdiainc populaon amd  there |5 no sach  strategy o Righlight the risk associabed with
oifiabel and uniicersed medidnes amd Feldr associabed problems. Therefore conducting a ressarch siudy o explone
all T concepts and Issues of medicines reated problems-ain & main Toous on medcafon Smors and adverss drug
nescHons- Fssociated with the uss of unlicensed and offabel medicines in order b recommend diferent ways of
Imiervention for Improving paediafrics’ pracice, ks cearty ustfiable.

The ressarch beam Fawe & previous erperence with such a research projed! in the ACAVISE shudy (Rashed AN et al,
201 2} which conduched in Fe same sefing wiih other collaboraing centres. The ADVISE study has conribated o
Improving the Reaithcare gually for pasdiairic popuiaton bat mone studies are nssded.
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AL Flsacs curmmarics your declgn and methodology . B shows be ciear aracily wohat wil happen fo Me mesegrch
participant, how many Omes and in what orer. Flsace compisde this rection in anguaps compnehansnles io e iy person.
Do ot sy reprmoduce o nefer io e proinool. Furiher guidance s availadie in e guidanos nofes.

A mrived-method approach (gualEafive and quanStathve ) wil be used. The shudy wil be dvided into three dienent
Phases. The first Phase wil be a retrospecte idenification of the prevalence of medicines relaied problems (MRFPs)
associated with the: use of unilcensed medcines (medicines with na [icense] and offHabe] medicines imedicines
hawe a license i b presoribed toa diferent age group) and Fe severity of thess problems. Data retrieved from this
Phase wil be anaiysed io identify bype and nature of medicines related probiems. Phase 2 wil be a prospecive
deniification of MISFs and their dinical significance o reasure the currend sihuafion Wi comparison of the resuits
froem the: previous Frase (Frase 1) and identfy ermors amd areas with Righ nesd of Improvesent. The last Phase
Fhass 3) will produce a [kt of recommendaions and ways of interrention o mprove practics. A pans of =xperks wll
b asked for ther opinlon of & recommendadons and how o iplemeni Fem nfo practice.

Patients aged 0-18 years oid who wil be admitted io the Fasdiabric infensive Care Unit (FICL) and Meonatal Intenshe
Care Unit [NICL) af Evelina London Childnen’s Hospital af Bhe Hme of the study will b= Induded. Fatienis who are In
I=olaied rooms or thers are o access b their medical noies will be exchoded. Also patients admitied o Fe PHCU Dt
are on only nuiritional producs and o medications, wil be ssciuded.

Sampie size thaf Favs io be investigated for Frase 1 and Fhase 2 15 12imedical moles of pafents from necnatal
Imieresive care unit and 268 medical noies of patienis from pasdiatrics inbereshe care unit

Phase 1

RAetrospectve shudy o denty prevaiencs of Medicines Rebied Problers and felr dinical significanoe

This Is & rerospectve shudy wihich will be about Information that happersdl In T previous peiod duing 20124, E will be
comducied at e hospial for the puposs of Idenificabion of medicines redabed probless: inferms of prevalence and
thieir dinical sigrificance. E will use a ase-nois review. Fabents’ nformadon wil b= retreved from dnig cherts and
medical nobes by using & data colleddon Torm to identty medicines reigied proems assodated with eniicensed and
ofHabe] medicines’ use in pasdabric rrpafents. Dfferences in the use of medicines will also be evaluabed against
the stamdand Fospial guideline and the Britlsh Nabional Formalary for ChildrerdEMT for Chiidnen).

Phass -

Prospeciive shudy fo detect MRPs & cabegorize ther cinical signfcance

This k= & prospecthe shudy which will be for the curent Gme in e wand, |l b= conducisd in the Fasdisirics Imsnshe
Car= Unit (PICU) and Meomafal intershve Cane Unk (MICU) at Evelna London Children's Hospital o identfy medicines
redabed probiems associabed with the uss of unlicensed amd o®-abel medicines and their dinical significances. & will
also inciude an investigation of pabents’ pathways o deted the area with Righer raie of emrors. A pare] of experis, (of
the reseanch fearm], will b= asioed by assess the dinical sigrificance rating. The Snding from Bils shedy will be
eyvaluaied 1o produce 3 ISt of recommendations o Improve pasdiatric pracios.

Phass 3-

Propased Recormmendatons & Ways of inkerrention bo reduce MRPs:

This Is & prospecive study o use the findings from Fhase2 o develop a list of recommendation in order o prevent
medicines related problems assoclaied wil e use of ofHabel andior unlcensed medicines in pasdiafrics
Inpadents. A rumber of focus group sessions will be used in onder fo snpape the healficars professionals in the
sefing by disouss e produced recommesndabons. and how they can work oolaborabively o Impiement these
recommemdations o pracics. The Sscus groups will be crganised, k=d and recorded by e modemabor (ressarcier.
The= data collecied from these focus groups will be analysed o be faken inhe corsideraiion for Improving e prachice.

A1 Im wihioh acpeobe of the meosarh proosce have you sothvsdy Involved, or will pow Invobve, pabisnbe, cenios UGG,
andsor thelr carsrs, or memibers of te public?

[ ] De==siipm of e neseanch

[ Manager=nt of the ressarch
[ Uridieriaiimg S reseanch
[7] Analysis of results

[ Disz=minaton of findings
[ Hone of e aboes

Give defalls of mvolverment, or if none pisase WSl e absence of Mnolement.
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This project designed as a cxse-nole revies whene only medical records and drug charks will be reviewsed e
Informeation. There IS mo intemded conkact with patients or Teir guardlans at any point of the study. Members of the
public who ars out of e nesearch am Wil mol be Ireokeed In this project.

4. FEEFE AND ETHICGAL EEEUES

A1E What lc the cample group or sohord fo be ciudied In thic recesroh?

Esdect all that apoly:

[ 2iooa

[ Cancer

[ Cardiovascular

[T Congenital Disorders

[ Dere=rdias and Heunodegenendye Dissases
[7] Ciabetes

[TEar

(e

[7] Gerearic Health Relevance

[ ] infection

[ imflammaiory and Immuse System
[ irjuries and Accdents

[ Menisl Heath

[ Metnboilc and Emdocrine

[N Musogosk st

[ Mewroicgical

[7] 2l arnd Gasfruinbessnal

[+4 Fasdiarics

[] R=resl and Urogenksi

[ Reproductive Heaith and Childoirth

[] Reespirtony

[12kin

[ stoke

Genger Kials and female paricpants
Lower age ImE: O Days

Upper age Ims: 13 P

A17-1. Plescs et tha principal Inoluslon orttsris (Iet the meoct Important, max £000 charaotsrs).

Patients wino ane under 18 years old and who wene admihed o the Fasdiairic inlenshe Cae UnE andior Meonatai
Inb=nsive Care Linit within the: study durabion and on medications will b= included.

A1T-2 Plascs et tha pringlpal ssoluclon arfiera (et the moct important, max 6300 oharzobers).

Patients who are 6 Isoiai=d rooms o ers ans no access 10 their medical noies will be saciuded. Also patents who
admied b the Fasdiaric’Neonail iIntersive Cane Unks but Ty ans on only Ruirtbonal products b rot medications
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wil b ewciuded. |

A1E. Bhve detalic of all non-cinkoal Inberventionis) or procedursis) that will be received by partioipanis ac part of the
recaarch profoool. Thess incude seeking conse, inEndews, non-clnicai ohserations and use of guestionnares.

Fleass complefe the columns for each inlervendoniprocedures as follows:
1. Tokal numiber of Irervenborsiprocedunes jo b= recedved by =ach pardcpand as poart of e ressarch profoool.

Z. I this Infzrvention’procsdures wowld b2 routinely ghven o pardcpants as part of thelr cane cutside the reseanch,
Feowy many of the: fotsl would be routine™

3 Aprermge Hrme Saken per inbersenSoniprocsduns (minui=s, hours o days)
4. Detalls of wiho wil conduct T iIntervenbon'procedure, and winers | wil ke place.

Inferseniion o

1z 3 4
procedure
Dy rewiew of 2z 1 The ressarcher wil review e medical notes in the pasdiainc Inienshve core
pafents” case-moies howrs wnilts.
fior Frase
Foous grouns for 1 0 1 hour The ressarcherwill desion and imdie healthcare professionals fo  focus group
Feeaithoare o sk about thedr opinion of the lis of reommendations
professionals
fior Prexse 3
Cbining Consents 1 0 48 The ressarcher wil serd an emal wil T consent form atiached for the
fior ToCUS Qroupss for hows Fealthoare professionals wino will be imvited for the focus groups, and wil alow
Fhase 3 Fem 48 howrs o respond. Then e reseancher will contac them piysically o
sign B forrme Al the signed Toms will Eept widh the reseandh documenis Ina
locked drawer.

A2, How lonig &c you sxpadt s5oh particdpant to B2 In ths ctudy Intodar?

For T wihole period of the shidy programme (Zyears rom January 2005 December  20018) divided as Sollowing:
Phase 1 wil ke up o Smonths
Phase 2 wil ke up o Smonths
Phase 3 wil ke up o Smonths

A7 ‘What are the pofential feke and Burdenc for recsarch particlpants and heow will you milnimilcs theen?

For il shudles, desoride any pofental adverss effecis, paly, disoomie, distess, infusion, roowvenencs oF Chanpes
o N snie. Only gesordbe fisks o Durcens farl cooid oocur 35 a resul of paricipation & e research. Say wihar sheps
WUl b faken fo mnimise MShs ang Sundens 45 far 45 possnks.

Thiere s no evpeded risks for parbicipanis, ressancher and heaithcare providers in the setiing at the me of the study.
Thiere |5 no burden on nurses. The researcier will only wisw Te medical motes and dneg chars of pabients. The
researiherwdl ask the RospEal superdsor [Stephen Tomiing In cass of unchear informabion on Fe paderis’ nobes.

AZE W Imbary et QUaGHCNNArSs OF Qroup AlGoUGons Inaluds topdas that might be canc Rive, SMOAMTAEEing o
upestting, or i t poce bl that oriminal or other dicolounss. requiring Sothen ooculd Soour during the ctudy?

CeYes (Mo

A24. '‘What Ic the potsntial for banaft to recsarah partiolpants 7

Findings of thie shudy will Impeove the Fealicane quallty provided for the study pardcipanis by prosdding a list of
recommendations fo reducs madicnes related probisms assocated with the uss of o™-label and unlcensad
medicnes.

i1 1BS37TTT 32081483

243



A58 ‘What are the pobsnilal reke for the recearchens theamcalves? F any)

There |5 mo eapecied risks for paricipants, researcher and heafcare providers in the sstfing af the Hee of the shady.

E27-1. How will podsntial partiolpants, resorde. or camplec be idenSfed? W will camy thic out and what recourses. will
b ead? For exampis, idamiioation may meoive 3 glseane megiser, compouterined seamh of GF necomds, oF revew of
madica roore's. Mndicate witeiher this will be gone By the direct healthoans Saam oF Gy nesearcihers aciing wader
amangements win e resporsbie cane orpanisation|s).

Phazz 1:

A It of patients who admitied o FICU and NICU Inthe kst sly months will be netrieved from the medical records
depatment by the hospial superdsor (5T). Then the researcher wil apply & compauter rndomisabion o reiese the
requined sample sie. Patienis’ reconds, medical noles and dreg charts will be reviewed by B reseancher under
amangerment with the hospisl superdsor. The hospfal superdsor will b cortacted In case of amibipuity oF unclesr
Information which nesded #or the researcher o complete e daba collechon form.

Phass 2-

Al patienis are sdmitied o pasdisiricineoraial inbensive care units af T dme of the shudy will be induded and ther
medical reconds and drug charts will b reviewed by the reseancher. Information collected by e reseanrer will b
further evaluisd by pare of experts from the reseanch ieam.

Phass 3-

Healthcare professionals wil be invied o paricipaie In focus growps. This will be organised by e researcher and the
supsrvisory bearm. Selecting Tese participants wil be acooming o the job desaription of e professionals as nurses,
prescribers, or pharmacists.

272 Wl the densfication of potsmtial parbolpants Inecdes reviswing or comsning the |dentifable parconal
Infoemation of patienic. cardos ucsrt or any other psrcon?

Yes (% No

Fizgse ghve ostals befow:

&22 Wl any participants be recrultsd by publicly shrough poctars, lsafletn, adveric or webchsc?

rYes (®=Mo

573, How and by whoen will podendial pariicipanic finet be aponos beid

Phase 1:

Thee researder will b= intoduced by e hospital superdsor o e sia® of the pacdairic and neonatsl inienshe e
unis. & lsf of patients who admitied o PICU and MECL in the kst siv months will be retrieved from the medical reconds
depatment by the hospial superdsor (5T). Then the researcher wil apply & compauter rndomisabion o reiese the
reguined sample size. Patients’ reconds, medical notes and dreg charts will be reviewed by B reseancher under
amangerment with the Fospial superydzor. The Rospial superdsor wil b= comtacted In case of amibiguity oF unclear
Irrformation which nesded for the reseancher o compleie e data colleschon form.

Phase 2-

The= hospital supendsor (T cinical pharracist) wil Riroduce the essarcher o the s23® wiho are working at e
parmacy department, PICU and MICU o fadiiate the process of the data colleciion, The neseancher will Fave an
honomary coniract and will be ounied as a member of the =2,
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Healthcars professionals wil be iInvied, by e reseancher under amangement with Be hospial superdsor, o
paridpake Info focus growps. Esleding thess parfdpants will = actording io the Job description of e professionals
as nurses, prescribers, o phamacisis

AE0-1. Wil you cbtaln informed concent from o on behalf of recearch partiolpantc?

[Ce¥es  (#=Mo

If vow will be obtainieg consent fovm acol pavtcipants, piease give detalc of who Wil dke Consent and how & wilf be
oons, With dedals of any Seps i0 provide information (3 wiitien infomadion sheel, widsos, or imerachyve materall.
Amangements for soulls unable fo consend for thamssives shooid be desoribed separated) in Part B Section 8, and ior
children in Part B Saction 7.

I vow plan e seek nbrmed consend fFom volserable groups, say how Voo will ensore fal conserd s voluntary and
fully informed.

i yvou ane nof obiaining consent, please =inkin why ok

For Phase 1:

Expddt patients’ consents are nof required as this project s a nom-inkerssntional project and will mot affect the clindcal
care of fhese patients, or cause any changes in the pradice by any measure. Surthermaone, this siudy |s based on
Case mofe review and review of medoal necords whether prospeciively of nefospectively does not require amy comtac
widh patienés and /or their carers.

Prixse

Expddt patients’ consents are mof requinsd and data will be mllecied from medcal nobes and drug chars.

Prixse 3:

Healcane professionals who will b= invited for focus growps, will b= ashed o sign consent forms bedore Sy join the
proup discussion. This consent form will k= sent via emalls.

Fiease anciose a copy o i informadion shesis) and consent formys).

AH0-2 Wl you record Indommed concant (or advics firom conculbssc] in writing 7

EaYes (=Moo

&1, How long will you alicw potsnial partispants fo deoids whsther or not to taks part?

4ghours will b= ghven for all healncane professionas wind will be Invied b ke part for fous groups, In order 1o
respond and sign the consent fom.

A53-1. What arrangemeents have been mads for parconc who mighd not adequertsty underciznd werbal saplnations or
writhsn Information ghvan In Englich, or whi have cpsolal oommunioation nesde? /s 0. fransiation, wes of iderpnste )

Al the heaithcars professionals ars expached io Faves 3 good level of communicaion skils.

A58 Wil you be undertaking any of the foliowing activitles af any clage fincluding In the denifoation of pofendial
particaparie] 7 Tick a5 approprane)

[ Access to madical reoonds by thase outsie the dinect heaithcare team
[T Electronic ramsfer by magnebc or opbical mesdia, emall or compuler nebworks
[ Sharing of parsonal data with offer organisations
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[ Export of personal data ouiside e BEA

[]Wse of personal addresses, posiopdes, fayes, emalls or belephons pumbars
[T Fublicaticn of direct quolations from respondents

[ Publication of dats that might aliow idenSficabion of individuals

[ s of audovisual reconding devices

[ Storage of parsonal data on any of Be Tolowing

[ Istanul Ses nciedng X-ravs

A MHE compuizrs

[ THome or other personal ompuiers
el Uriversity compubers

[T 1Frivate company compuiers

[ Laptop compuiers

Further details:

&57. Plsace decoris the phycloal cecurtty amangsments for clorage of perconal data during the chudy 7

UniversEy of Hertiord shine®s: compubers wil be used for daba storage. Al compulers used Inthe shady wil be
passeond-probecied.

Curing data coliection at the shady sie (Evelina Hospital), data collection forms @l aways be in e possession of e
reseancher or In & iockable cupbosnd with E2ys on the essarchers. Ressarch am memibers will endesvour io prossct
the rights of e study's participants o privacy and informed consent, and Wil adhere o the Dabn Prolecion A, 1558.
The= research e will only collect the minimurs reguired fomation for e purposes of the shedy. Data will b= held
securely, In 3 locdked room, or ocieed cupboand or Sing cabinet. Acoess o the iInformation will be ImBed b the chief
Investigabor and the research ieam. Aocess wll b resiricied by wssr dentifiers and passaonds. Data will b= siored on
encrypled sSoks

AZE How will you sncus the confidentiality of perconal dala?Fisgse prowoe 3 genera matement of the pollcy and
procedures for apswing confidentialy, &.0. anonymisation or pseudonymisation of data

Al patients’ rejevant imrmation will be profecied through diferent nombers. of measures: Confidenballty agresment
wil be signed by the ressarciher, Faters' iInformabion will mof b= discussed In public, and gectonic devices, whens
thee data will b= sioned, Wil be pessword profeched. Data ooliecied will mot include any deniifiers or pabients' identiabie
Information and al the oliecisd parameiers will be presented anonymoussy. All the colleched data will b= desroyed
afier three years afer e complelion of e projec.

540, Who will have acoescs o partlicipandc’ parconal data during the chady? Where scoess (5 &y Rolvga's owside fhe
direct cane deam, please sty and sy whether consent sl be sougit

Tre= chief Ines3gaior and e local codaborabor.

&1, Whers will the dats generated by the ctudy be anahyced and by whoen?
It will be amatysed by the reseancher using  University of HerSordshire compuiers, department of plesmacy.

&2 wWho will hawe oonirol of and a0d a6 the cuciodlan for the dats generated by the ctudy?

THe ForenamefinEals Eumame
Wz WWLIDAN ELHIAAE
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Paosk PhiD shudesmt

QU Mcabons MSC In Cinical Pharmacy, InEmational Fracios & Policy,

\Bhoirk Agdness Echool of L= & Madical Eciences, Departmend of Pharmacy
Liniersity of HerSondshire

Haifi=id
Post Code AL 2A8
\Work Emal . Ehijariens.ac uk
Work Telephone 0021707284051
5] DO&L 1 TOT2B4E506

S&% How long will perconal data be chored or acoscoed afer the chady hac snded?

(¥ Less than 3 mornths
[ 3—& months
[_#&=—12 maonths

[ {2 raoniieE — 3 pears
(= Over 3 years

W ionger thaw 12 monihs, pleans justify”
Tre= data will be used for produciion of Ist of ecommendations. Focus growps wil be designed n onder fo disouss
these recommendations. Further updabes amd Improssermenis might reguine reviesing the data again.

S84, For how long will you cions recsarch cata generabed by the ctudy?

Years: 3
konths: 0

S4E Plsace glve datallc of the [omg 16 Armangsmenit Tor ciorage of recearch data afber the cludy hac snded. oy
whene gats will be stoned, who Wil have gooess and the amangemants 0 BOSLNS SECLTEY.

The= coileched data will be stonsd In the unlversEy compulter and can be aco=ssad only by e ressarch eam. The dats
wil be destroyed Immeadiaisly afisr the FRD programme compkeSion.

&5 Wl recearuh partiipanic recetse any paymenic, reimburcernsnt of axpsncss or any other benefic. or neentives
for taldrg paart Im Ehile: rescsarch 7

¥es (% No

ST, W Inaciividuml recaarohsns recshves any perconal payment over and above nomal calary, or any other benefic or
Incentives, for taking part in thic recearoh?

(i¥es (% No

A& Dosc the Chial Invectigator or any obher Invect gator eollaborator hawe any dirscd parconal Inechwesnend {e.g.
Ainmrsial, chare holding, personal rslationchip edol In the cnganications cponcoring or funding the recearch that may
ghve rice to & poccibie confliot of Indersct?

) Yes ) MO
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ESEB-1. Wil you Indorm Bhe paricipanic’ General Pracitionsm (and'or any otber haali or care profecclonal recponcibis
for thedr oars] tht they ares taking pard In the cludy?

[¥es (8 Mg

¥ 'Yes, pisase enciose a copy of ihe Inbrmation shesiiemer for the GRheaih professional Wil a version numbsr and daie.

AED.WIN the recaaroh be regicisred on a publlc databace?

[ Y [ Mo

Plegse ghve cefals, or usity Fnod regisiening e eseanch

Tre= reseanch might be regisfersd Srough T Evelina Lomdon Children's: Hospial whens this project will be conducied
(NHS onganisabon], amd throwgh e university website (Unlversity of Herfordshine].

Regisration of reseanch stwoles |5 ancourapas whanser porsibie,
Vou may e giie S0 repisier ooy STy Birougl vour NHS orpanitation or @ register me by a meoicad researrlh chatly,
or publich pour profooo) Mogh an open JCCass pubisher. I you ane awane o @ Suttabie regisher or offver mamod of

pubication, piease ghve detals. & nol, youw may indicade thaf no siahke register enists. Flagse snsune Miad your have
ananeg registry rafapmncs numberTs) i guestion 451

AE1. How dio you Intsmd to repori and diccaminais the reculic of Se chedy 7 Tick a5 aporopriais:

A Feer reviewsd soientific joumalks

[ 1intermresl report

A Conference presentation

[ Pubiication on wekahs

[ 1 Other puibibcation

[ 1 Eubmission to reguabory authontes

[T MAccess o raw data and right fo publish Teely by all imvesBigators in shudy or by Independent Steering Commites
on beinal of al invesfgaios

[ 1Mo pians 1o report or dissemingts the esuts

[T1Other please spacy)

AEZ N you will B2 using eniifatés perconal data, Fow will pow encurs that ancrymity will e malntalined whan
publiching the reculc?

The= resuits wil be published in an anonymous way and will nof incude any indvdual participant or any denifers.

A denifiabee Pfomadon Wil b preseried amomymousy and @l mot be abee o ldenEfy adenis Frough thess
Irrfoermnaticn:

AEL Wl you Inform participanis of the reculic?

®Yes ([ No

Flegse give defalls off how you Wil infonm Darioinants o jusihy F not doing 5o.

Tre= findings will b= evaiuabe the medicdnes relabed problems n general and @il ot Idenii®y an srac paents problem.
Howeyer heaithcare professionais of e semng wil be nformed of the resuts, and volved in the proposed T
groeps and Teir opinions will = svaluabed for furfer mprovement of the: recommendation
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A&E4. How ks e colentiflo qualtly of thes recsarch besn scoscced T TIok 25 apmropiae

[l ImciepEndant Exterm meview

[ Review within & company

[T R eview within & mult-centne reseancs groug

A Reeview within B ChisT ImvesEgator's Institution or host crganisafion
[ Bmvlmw within the ressanch f=am

el Rbawy by mducational supsnyisor

[]other

Justify and descrbe fhe vy prOcess and oufioome 5 e review b heen ndertaken Suf nod seen by the
rEsmancher, give gefalls of the body wiich has croenaken e reviews

The researth team havee dome the inftisl revies for the project proioool. A secomd review Fos been done by an
Independent body who Is the Reseanch associsie dean of Fe depariment of Framacy in University of Herifordshine.
By the =nd of fe reviswing process, the university Fos agresd o sporsor the essarth project

For all shugies excem non-docival sfudery’ reseanch, piease enciose & copy of any avallabls sclenifTc crifigue eports,
logedher with amy reladeg comesnondence.

For non-dociora Swdent research, plegse sncioss @ oopy of e assesament from yoor edurationa) superison insimsion.

&BE. How hawe the chatictical acpecis of the recaarch besn revieswsd ¥ Tiok a3 aoormpriate;

[T] Review by Independant statisioian commissionsad by fundar or Sponsor
[ 1other review by Indepencent statisScian

[ Review by company stafsScian

A Rzsview by @ statistician within the Chiel Imvesigaior's. InsShution

[T Review by & stalishcan wihin the reseanch izam or muiti-cerine group
[ Review by educational superdsor

[T lother review by indvidual with reievant sbsSoal sxperize

[ Ho review necessany as only frequencies and assocations wil be assessed — detalls of stadstical input not
resguined

i ail cases piease give detals below of the Indvidua! responsibde for reviswing e statistical aspecrs. I advice has
bewn provided In confidenos, give cefalls of the depanment and iestition concemed

THe ForenamefinBEals Sumame

Mrz BUEAN EAKER
Department Eratiziosl Earvices and Corsulancy Unk
InsShution Uinbeersity of HerSondshire

\Work Address DeHavilandCampus
University of HerSiondshire

Haifiid
Post Code ALY S8
Teizphone 01707285529
Fax:
Muoble
E-mall £.m. 1. bakerheriz . uk

Piaase angione 3 cogy of a0y availabie commends or rports om 3 stedsician.

17 1B53TTTT 32081483
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&E7. What Ic the prirnary ouboomss maacure for the chsdy?

Preyalence, type and rature of medicines related probliems assodated wilh e use of aniicensed and off-Habe]
medicines In pasdatrics in-pabents, and the el of sevety of thess problems.

&EBE. What are the cecondary outooms:s maacurss T any)

The= reseanch sacondary ouicome almes:

= T bden@fy prescribing smors.

= T bdenify preparation amd adminisration emors.

= Tios kdeniEfy maon foring emrors.

= Tio kleniify adverse dnug reacions.

= To hdenify where more &mors occur during paents' patiways.

*To caisgorise fose medicines relaied probilems acosnding io their dinical sionificanos.

*To recommend ways of iIntersention o prevent medcines related problems associated with unlcensed and oF-iaked
medicines’ uss in pasdiarics.

AES. '‘What Ic the cample cirs for the recearoh? How many parficlsanfsisamoiesidats ecords oo bow plan fo studly i fofal 7
F here Iz more Man o oo, plegee pve rther deials Delow.

Tobal UK sampie sEe: 154
Toll niematonal sampie sze (Incuding UK
Tolkal in Europss=an Economic Area:

Further detaifs:

Phase 18 2=

Sample size Faf has o b Investigated for Fhass 1 = 154 case-nobes for pafents wiho wens admiBed o intershe cane
unk af Evedina Children Hosplial.

ABL. How wat the campls size deolded upon? & formal sampie Sze calcwalion was used, Roicafe how this was oone,
pFeing sckent inrmadon o josii) and rmomduce the calculation.

Tre= sample siee for this Phase has been calcuiaied fSoliowing sample size by proporion caloulabon squabon
(hidpoifwww. select-sabsics co ukisample-size-caloulabor-propor Sonj, @king Inb accound 3 35% comflidemor leved, and
E% margin of error. The perceniages were @ken from Fe [Rerabure depending on the setting.

Heonatal Inisnsive Care Unit:

A shedy condeched oy Sharon Conroy Stabed that 505 of pabients wene administered an uniicenssd or o®™~abel
medicires In a necsnatal popuabon (Conroy 5, 1539 Taking in acoownt that the same peroent might be found in the
HICL at Evielina Hoespial, the proper sampie size Thal nas io b= nvestigated 15 12 insonates a5 Mens was 952
neonaies wers admitisd o e setting during the previous year. Thus Frase 1 sampie sz wil be €0 pabients’ case-
nobes because Prase 1 will investigate sty mioniths admission.

Pasdiatric Inb=nsive Cars Unit:

The= numiber of patients that were admitied 1o PICLU &t Eveling Hosplal In 2013 was 1245pabents, oo e sample size
neguired b complete e first Prase of e projedt 1S 134 pabiznis’ case-noles (268 patients’ case-noles for 12months )
Tral was counted according o e Information refrieved from the IRerature that ©7% of pateni In pasdiairic inkensive
care unil recstved either off-abel and'or unlicenssd medicines (Conroy 5, 20005

EE1. Wl partioipants be alloostsd o groups at random?

Cifes (Mo

AEZ Flsace decoribe the methodc of amalycls ictatictioal or other appropriats methods, .0, for qualifathes recsarch] by
wihich the dirba will Be svaluaied fo mesd the chudy cbje-otives.

Advanced computer programmes such as Statistical Fackage for the Eocial Sclences (EFEE) and Excel wil b= applied

18 1653777 329814883
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In order ko oiviain 3 proper dala mansgement and siatistcal arahysis, and io relste different vanables Wi each ofver in
negand o e fndings from the shudies.

IRAE Version 4.0.0

ABL Other key

Invsctigatore el aboraiort.
membsrs off it Chiel imesioaiors feam, incuding non-gocral Sugen! renesgmhers

Pizase Include 3il grant co—apnicants, profoco! Co-authors and offier bey

‘Work Emal

The Forenamefinitials Sumame

MR STEFHEN TOHALIM

Corsuliant Frarmacist — Children's Sendoss, Framacy Depariment, Guy's & £ Thomas' NHS
Founsdation Tnuest

EPham (Hors) - 1520

~RPFrarmd — 2011

RS -2013

ENELINA LICHDON CHILDREN'S HOSFTTAL

FHARMACY DEPARTMENT, EVELUNA LONDON CHILDRENS HOEFTTAL

ST THOMASE HOEFITALWESTMINETER ERIDGE RD

ABE1. Eponcor

L Epongor

Given name
Family name
Address
ToeTicLy
Pt code

Bimtus: [ MHE or HEC cans organisafion Commerdial shbhus:
(¥ Arademic
[ Presrmascmutical Indusiry
[ Wisdical device Industry
1 Lioecail Aaathawrsy
I Other soclal care provider (including voluntary sechor or private onganisation]
( Other

FOher, piease specilT
Comaot percon

Hame of onganissfion UniversEy of Herfordshine

Frofessor John

Senlor

UniversEy of Hertfordshire, Department of Pharmacy
Hatieid

ALIDSAB

19 ABSITTT 320814883
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Couniy LINITED: KNG

Telephone =441 707 ZE4000

Fax =441707 284918

E-mall rEsEsC-spon sors hipferts . ac uk

s e cponcor baced oubcide the UK
CveEs (RO

Linder the Researmh Govemancs Ramework fbr Health and Sooal Cans, 2 sponsor cofside e UM must acpolT @
legal represstative axiahished in the LR Please consufl fhe guidanos nofes

ABE. Hac sxbernal furding Tor the recearch been cooursdT

[ Fundirg secunsd rom ome of more funders
[T Exi=mai fumding appilcation o one or mone Sunders In progress
[ B0 application for exiemal Surding will b= made

Winal byps= of researth project |s this?

[ Sndaione project

I s Project that = part of & programen:s grant

I Projesct that |5 part of a Centre grant

[ FProject that = part of a felowshipd personal award’ research mining award
1) s

Other —please skabs:
s=fumded PhD

ABE. Hac recponcibliBy Tor any cpeoifio meearoh acdities or prooedunes Deesn delegated to a suboondractor [obher than
3 O-Cponcor Beted InA84-1) 7 FPlegse pive Jargils of SUSoDniaciors F anmioanke.

Yes 1% No

ABT. Hac thic or a cimilar application bean previcucly nesoisd by a Recaarch Ethloc Commmniiess In the UK or another
sountry?

'¥es 1% No

Pisase provide 3 copy of the prfgvoorable opinion lafansl You Should axniadn i pooy answer i gusstion Af-Z how e
reasons i he unfavouradie opinion have bean addressed i s aonlicaticn.

ABE-1. Gitwe oedalic of the lead NHE 2D oontaot for thic receanch:

THe ForenamefinEals Eumame

Mz Elzabeth Emithi
Owganization MNIHR GETFT/KCL Bliomedical Reseanch Cenre
Agddress 165 Nioor, Tower \Aing, Guy's Hospila

Great Maze Pond,

Londan

20 1BE3TTTT 32081483
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Post Code EE1 3RT
\Work Emall Iz smiugstt nhz uk
Teiephone +42 ()20 T155 TIEE Ext: 54478
Fax DO&4207 185 5330
Muobie

Details can be obfaimed fhom e NHS RAD Forom sebsite: oo mifarm i ik

IRAE Version 4.0.0

ABE-1. How long do you expaoct the chudy to lect Inthe KT

Flanned start dale: 00002015
Flanned end date: 3I1MZ2ME
Tolal duration:

Years: 1 Monds: 11 Days: 31

AT1-1. s thic chady®

(@ Singie cenire
(s Mulcentne

AT1-2 Wheers will thee recearch take place? (Tick as aoorocrare)

B4 England

[ 1 Scotiand

[ Wales

1 Morthem Irsiand

[1 Cther couniries In European Econcmic Area

Tokal UK sBes in shudy 1

Dhoss ke trial Involes oouniriss outclds e ELT
[i¥es (%Ko

ATE ‘What host organicatione (HHE or other] In the UK will be recponsible for the recearoh ciec? Please indicale the
e off crpanisation by Gokdng dhe Soo and ghve aoomudmate rombers of planned ressary shes:

4 NHE organisabions in England 1
[T INHE organisabons in \Walss

[ INHE orpanisation:s in Sootiand

[ THEC orpanisations in Morthem Insland
[ 1GP practioss In England

[T15P pracioes In Walss

[1GP pracices in Scoband

[ 1GP pracioes in Morthem irdland

[ 1 Eaxcinl care organisafions

[ IFrase 1 rial unks

[ 1 Prizon estabilskeranis

[ 1 Frobafon anes

[ 1 Indepeanadant Roaphals

[ 1 Educatonal astabishments

253
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[ indaperaiant reseanch unks
[ 1Cther igive detals)

Tiotal L sites In s 1

ATE-1. Wil potsntal partiolpants ba ideniifed through any onganications obher than the recaanch ciisc Iched above?

[iYes (i No

&74. What amangemants are in place for monBoring and sudiing the oonduot of the recsarch?

Reguiar mastings svary b wesks Wil be camed Out with the chis® Investigamor and the uperdsony 1=am b snsune
good kevel of monBoring.

ATE-1. What armangasmanic will bs made for Incuranc: andsor indeminky 10 mesd the potsntal kagal [labilty of the
cponsoris) for hamm o participantc aricing from the management of the mesamh? Please tick boxyes) a5 anpicable.

Hohe Whene 3 NHS organisation fas agread o 00 35 SPONSOr OF CO-S000507, indemnily I5 prowiced through NHS schemes.
[ndicai & this aoples here is ng neeg fo prosdoe documentiany svdesnce), For ol offer SpOnSors, plegse gasonbe the
amanpEmants and provide Ewdanos.

[T INHE indemnity schemes will apply (NHS sponsors only|
B Other Insuranos o Indamnity Arangements wil apply (phie JEtals e low)

Unhiersky of Hertiordshire

Pizase endose & copy of rebsvan SocumeTs.

ATE-2. What amangamesnic will be mnads for Incuranos and’ or Indsmnily bo mest the potential gal Rabiliy of the
cponGoric) or employeric) for karm to partiolpants arcing from te dscign of the mesamb? Pegse Sok Sovies as
appilcadie.

Mol Whene esearchers with swbsiantive WHE employment oonfrads have desioned fhe ressa, indemndy (s provided
frocwgh NHE schemes. Indicads [ M's appliss (e o 0o reed Io orowde documeniary swdence) o ather profcoo
AUThOrs fe.0. COmpany Smpicyees, Unhersly members), fease describe the amanpements and prowide Swidenoe.

[T INHE indemnity scheme wil apply dproloool auhors with MHE contracks. only )
Fef Other Insuranos or Indemnity amangements wil apply (phie detals balow)

LUniversEy of Hartfordshine

Pizase endose & copy of rebsvan SocumeTs.

ATE-5 What ammangesmesnis will be mmads for Incursnos andi or Irdsmnity bo mest the potential bgal Rabdiy of
Invectigainire/sollaboraione arcing from harm to parbolpants in the conduot of the recsaraby

fvohe: FiTheane Me padicinants ae NHS patdends, indemniy i prosdoled’ frough the S5 oohemess or Mincogh profescicnal
ind=mafy. \ndicate F this appies do fhe wihoks sudy (hens (T o need o provide gocmeniany svidenos], Hfene pon-Nss
ez o fo he inciuo=d i e eoegil, ncuding prvate practices, phegoe gesoribe G grrangemenis which Wil e mad= o
Mene oies and provdde sddence.

22 1653777 329814883
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[TIMHE Indemnity scheme or professional Indemny wil apply (parbicipants recruied a1 NHE skes only)
[+ Research Inclades nomr-NHS slies (gve detalls of InsuRnce’ indemnEy amangements for Fese sibes Deiow)

UniversEy of Hertfordshire

Pizase endose & copy of rebsvan SocumeTs.

ATE. Cowld the recaanch laad o the davelopment of a new produstprocecs or the generation of iIntslisotual property ™

L_"Yes % Mo L Mot suns

1. Pleacs cpeoify the potental age rangs of children under 18 who will be Iroludsd and ghvs Maconc Mo oamy ing out the
recaanohi Ini thic age group.

Medical mokes amd dneg charts fior children between 018 years will b= reviewsd. Pasdatnic patients who necedved
unlicens=d and off-Habe] medicines mighi b= af risk of developing medidnes relaied problems as thess medicnes
hawve no safety shudies inlo this poplation.

2. Ireficats wihesther any ohdicmen undsr 18 will be reoruRed 3¢ gonbnoic and ghee furthes datalic.

Mo, this Is 3 Case-nobe redew.

3-2. Plaace Sscoris the Amangemamc Tor cesking Informsd soncant fnom a parcon with parsmtal recponcibdity andicr
froem abdkdren abes bo give GoncE Tor themosiet.

ot applcable.

&, ¥ you Imbend o provide ohildren under 18 with Infocrmation abowt the mcesnch and ceak thedr gonssnt or agresment,
pheacs outing how thile procecs will vary aooonding fo their age and kvsl of undencianding.

Mot applicabs

Copies off wriifen infbrmabion sheeti's) for panes and childrer, Conseabassent fomys) and any ether explanatory maderial
should be enclossd with e aooication

23 1653777 329814883
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PART C: Owerview of reseanch sites

e fe g GP practios) in e Depgitment mow.

Fisacs anber detallc of the hoot organications [Local Suthortty, MHE or obfes] in the UK that will e moponcibls for the
nepaaroh cites. For NHET Sfes fhe oot organisation /s the Trust or Heatt Bogrd. Whene the researh s i o primary core
e =g GF pracice, pease insen Me host orpanisadion (PCT or Heath Board) v ihe instifudion row and insen the resssich

Diepariment rame DERPARTMVENT OF PHARMALY
Etreet aodress  'Wiestminsisr Briogs Rd
Town/cty LONDON

Pt S BE1 TEH

InsSiution namz  EVELINA LONDOM CHILDREN'S HOSFITAL

Irrvestgaior’ Coilaborator Contact

Titie MR

First nam=' TEFHEN
Intials 3

E umaime TOMLIN

256
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D. Diesclaraticn by Chief Invectigator
1. The informaiion in this form |5 accurabe o the best of my nowiedge and belel and | ke Sull responsinlEy for H.

2. | undertake to abide by S sthical princples undestying the Declaration of Helsinkl and good praciios
guidsiires on the proper comduct of ressarch

3. Hihe reseanch s approved | uncderiake o sdhens b the shedy prolocod, e f=rms. of the Sull applicaton as
apprmwed and any condBons st oul by review bodles In giving approval.

4, | underiake o noify neview bodes of subsantisl amendments: o e projoo or the barms. of the approved
appication, and io s=ek a favourable opinion from the main REC before implementing the amesdment

5. | underaks o subenit NS progness FEpOts Sefting out the progress of the nesEarch, &5 neguirsd by neview
bodies.

5. | am aware of my responsibiity o be up o dake and comply with the requinements of the aw and relevant
puidsimees neiafing o securfy and confidentaiity of patient or offer personal daba, incheding the nesd tonegisber
whisn necessary with the appropriabe Dads Frofection Ooer. | undersiand 5ol | am not permBbed) o discioss
Idenifiabie data io Sird paries uniess the discosare Fos the conssni of the data subject or, In the case of
patient daia In England and ‘Wakes, the disclosure |5 coversd by e bers of an approval undesr Sectom 254 of
the M5 Act 2006,

7. | understand that researtn recondsidats may e subjer 1o Inspection by eview bodies for audE purposes I7
reguirad

8. | understand that anmy persanal data i s spplication will be heldd by review bodies and thelr opsrational
managers and that this wil be managed acconding fo e principles esiabilshed In e Doty Protection Aot
1958,

9. | undersiand Fat the Informaiion contained in this applcafon, any supporting dooumentation and al
Cormespondence Wil review bodes o ther operational manaspers reating io T application:

= Wl be Feid by the REC (whers applcabie] unidl af least 3 years afer T end of the shudys and by NHS
RED ofices (where the researth requires KHES management permission] in accordance with the NHE
Code of Practicos on Reoonis Banagement

» Wy be dsclosed io Fe operabional marcspers of eview bodies, or the appoiniing audhority o the REC
[where applcabde ), In order o check that T appicafion has besn processed comecdy oF o InwesHpabe
any oomplaint

« Wy be seen by audiors appointed o underiike acorediaiion of RECs (whens applcable ).

» W be subject to the provisions of the Freedom of Infommaton Acts and may be disciosed In response
1o requesis made under e ACs ercept whisn statutory exemptions apely.

» My be sent by emal io REC members.

10. | undersiand that mforma@on relating D this ressarch, incduding the contact detalls on s applicabion, may b=
hizid on mational reseanch information systems, and that this will be managed acconding 1o the prnciples
esiabiished In the Data Frobecion Act 1938

11. WWieere T research s reviewed by a REC within the UK Health Depariments Research Ethics Bervice, |
undersiand fat the: summary of this shudy will be published on e webske of the Nabonal Research Ethics
Service (MRES), ngether wih e confact poind for =nquiness named bsiow. Publication wil k= place no =arder
than 3 monfe after sz of the sfhics commithes’s. final opinkon o the sfdrewal of the applicabion.

Comtaot polrt for publloxtion/ kot appilcabke for RAD Soems)
WRES would M o incivce a confact pob® with the published summany of the study for hoase sishing o sesl firiher
Information. e wowid be gradedtdl § o would indicade one of dhe ooviact poinis below.

%) Chie? Irveeshigaior
1! Sponsor

o] 1653777 32961493
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I Sy co~ordinaior

I Student

I Offeer — plzase ghe detals
13 Mome:

Apsecs fo application for fraining puarposss (Fof apolcadie for RED Forms)
Cptiona) — pleass Hok 35 acomonane:

A1 vaceuid b coniesnt e members of other RECs bo have access o the information in the application in confidenos
for raining purposes. Al personal identfiers and refensnces o SpoOnsors, Tunders and ressarch units would be
nemoved.

This secton was signed slechonicaly by brs WHDAN BLHELWT on 20002045 11211

Job ThieiPost FhiD shudent
Crpani sation: Linversity of HerSondshire
Erail: wehizerts. a0 uk

. 1BS37TTT 32081483
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02 Declaration by the cponcor's reprecantatie

If thens Is mone fhan on= sponsor, this decaration Should be sigmed on hehaif of the co—SpONSOS DY & represanfatve
of e jead sponsor namey af S84

| coefirre that:

1.

This SECHoN was sigred sleconically by Professor Jofn Senkon on 20042015 1223

Job THiePost Pro Wice-Chanoellor (Researthi & Inb=mabional )
Crpani sation: invesity of HerSondshire
Ermall: L.m.senlonherts. ac uk

This reseanch proposal fas besn dscussad with the Chis? InvesSgator amd agnesment In principss 1o sponsor
e MESEarTh IS In place.

An appropriate process of sclenSfic oritigue has demonstrated that this research proposal |s worthwhiie and of
high sclenific gualty.

Apy nECEssary mdemnity or Insuranoe arangements, &5 desoibed In gussSon ATS, will be n place befons
this reseamch siarls. Insurance of indemnity policles will b rerewed for e durabion of the shedy whers
NECESIATY.

Armangemenis wil be In place before the shudy sfarts for B reseanch i=am o acress FEsoUnTES and) Suppons
o dedhver Fe= reseanch as proposed.

Armangemenis o alliocais esponsbilBes for the manasgpement, moniboing and reporing of the ressarch will
b= in place befone the ressarch starks.

The duties of sponsors s&f out In the Research Governance Framsswork for Healtth and Sodal Care wil be
undertaken in reisfion io this esesech,

Where the research |5 reviewed by a REC within the UK Heallh Depariments Reseach Sthics Senvice, |
undersiand that the summarny of this shudy Wil b= published on Te websBe of the Naboral Ressarch Ethics
Eervice (MRES), ogether with the contact point for enguines ramed in this applcabion. Fublcation wil bke
place no sarier Fan 3 months afer issue of the ethics commizes"s final opinion of the wihdrasal of the
appilcadon.

Epecificaily, for submissions o e Research Ethics Commitizes (RECs) | declans at any and all dinical
rals approved by the HRA since 30th Ezpbember 20132 {as definsd on IRAS categonies 2 Cinical riats of
medidnes, devices, combinaSon of meddnes and devices or ofer Cinical rials) have been registensd on 3
pubiically accessibie regisier In complance with e HRA regisiration reguiremenis for the UK, or that any
defermal granted by e HRA S30 apolies.

i 1653777 329814883
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D% Declaration for chuedend projsots by academio cupsrsGoric)

1. I Fevee read and approved both the resesrch proposal and this spplication. | am salished Bt the scleniific content
of the reseanch s satisfaciory for an educabional guaification at this lewel

2. | umderiake 1o il the resporsbiities of the supsnisor for this Sudy as SEt ot In the ResEanmh Govemanoe
Framewor for Heaith and Soclal Cans.

3. | ke respons bilty for ensuring thad Bis study |5 comducied In acoomdance with the efhical principies underiying the
Declaraton of Helsinkl and good practics guideines on the proper conduct of neseasrchi, I conjunchon with clinkcal
STy SONS &5 Appropriate.

4, | fake responsbiity for ensuring that the applicant is up o dabe and comples with the reguiremenés of the law and
rejevant guideines relating fo security and confidendality of pabient amd other personal data, in conjunciion with
cinical superdsors as appropriabe.

Aoadsmia cupsryicor 1

This saction was signed sectronically by Dr Andree] Kosteewsk] on 2042015 14:20.

Jobr TileFost: Academic Lead Clnical Development
Cwganisation: UniversEy of Hertfordshine
Emal: o kostrrewsk Enerts. a0 uk
28 1853777 32081453
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The Ini=graied dataset requinsd for your project will be creaded froe the answers. you ghae bothe fSolloawing quesHors. The

sysiem will penemate only those guesons and sedions wihich (a] apply o your study type and (b) are requined by e bodbes
reviewing your shudy. Fleass ensure you answer all the guesiions befiore procesding with your appilcabions.

Flease complels the questions In order. If you changs e rEsponss 0 & quasion, plase saiect “Save’ and review all e
guastions &5 Four changs may Fave affectsd subseguent questons.

Pleatcs erber & chort tie for thic projeot (—axium 7O characiers)
Medicines Related Problems in Pasdairic in-patiens

1. e your projecd mceasroh ®

o yes (Mo

2. Beleot cne oategory from the ek below:

(= Cnical frial of an inveshgational medicnal product

(= Ciinical Investgation or other study of 8 madcal device

(= Commbined trial of an ImresSgabional medicinal product and an investigabonal medical device

[ Other dinical rial o study a novel inkerssntdion or endomised dinical al o compane intervenbons in cinical practioe
[=Basi sclemoe shudy Involving procedures wi fuman parbcipants

(= Shudy administering quesionnaresinerviess for quantiatve snalysis, or using mired quanttrte qus Eadve
methodsiogy

= Shudy Imeoieing qualiative methods oniy

1= Ehudy ImBad fio working with human Hesee samples (or other fuman biclogical sampies) and data (specfic project
onfy]

[ Shudy Bited o working with dab (spectfic project only]
[_* REsaarch issus bank
[ Researc databarse

It your work dosc not T any of Siecs oategoriec, cakeod the opthon below:

[ iOther study

2a. Flaace ancwer the Tollowing guesticnic):

a) Does e shudy Ireoive e wuse of any onising mdabon™ [=Y¥es [#Mo
b Wl o b Eaking mew human stue samples (o other human biclogical samples]? (=Yes @ Mo
] Will you be using exising huran Bstue samples (or other human biclogical sarples]? (e Yes @ Mo

2. In which eountries. of the LK will the recaamb chesc be looated 7/ Tick a8 that aooly)

[+ Engiand

[ B mtiarai
[MWales

[ Marthem insand
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23 In which couniry of e UK will thas 2ad NHS RAD oiMos b lonbaa

(%= Ervgland

_=Scotand

rwWales

[_=MNorthem ireland

[_*This shudy does not Irsoive e HHS

A Which review bodiss are pou appilying toF

A HHETHEC Reseanch and Devsloprent offices

[ Eaclal Care Ressarch Ethics Sommitee

f Researti Ethics Commites

[ Confdantiaiiy Advizsory Group [0AG )

[ I Mational Cffender anagement Service (BOME] (Prisons & Probadon)

For NHS/HSC RAD affces, e T mast craste SEe-Speciic Taformadian Forms for edch site, in Jolthon o the
Sty whe forms, a0d RRasrer tam 00 Bhe FIE oF o collmaraloss.

E. "Wl any recearch ciec In thic ciudy be KHE onganications 7

#Yes () No

Ba Are all the recearch socts and Infractruchore cocte for this cludy provided by an NIHR Blomedioal Recaaroh Cemire,
HIHR Blomedical Recesrsh Unk, NIHR Collaboration for Lsaderchip In Heakh Recaaroh and Cars [CLAHRC] or NIHR
Recaarch Conbre for Patient Safety & Service Gualty In all chady clsc?

(i¥es (% No

¥ yes, MHE pemmission for vowr Sl will be procensed theouph B MR Coominaled System for gaiing NHE Pemilssion
MIHR CEPL

Bb. Do you wich to make an application for the ciudy o be concldensd for NIMR Clinleal Rescaarch Meteork | SRM) cupport
and Inolsclon Inthe MR Clinleal Recsarch Mebwork [CRM) Portfolio? Pleacs ces Information buthon for further detallc.

(i¥es (% No

¥ yes, MHE pemission for your sy weill be processed Shnaah the SR Coomiinaled System fov gaining NHE Permission
TWTHR C5P) and pour must compiene 3 NIHR Cinical Ressanch Nefwork (CRT Portbio Applicadicn Form immediaely after
complsing M's progect ey and hetbee complefing and suomidng omer apoications.

B D you plan fo Inchsde any partiolpsnic who am ohilldren?

®Yes () No

7. Do your plan ot any clage of the projeot to undertaks Intruchve eeearch Ineoiving adults laoking capaotty o ooncend
Torr thesmeca beec 7

[ % Mo

Answer Fes i vou plan fo recnult ing panicipants apsd 10 oF over wihe ok capacty, or fo nefain them i e siudy losdng
loss of capacty. infushie moearh means any meseanch wdiit e fang eoudng conssn in jaw. TH'T incibdes yse of
identifabls Sooe campies oF perrong information, excepl where apolication i being mads fo the Configentiaity Aninory
Growp o sef asige the commocn e oty of oonfdenfaily bn England and Walss. Fiease consut e quldance nodes for
Sarther Isbrmation on i epad framewonks e reseanch mvoddng aduts bcking capacty in e LI
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NHE RED Form
B Do you plan o Includs any partiHpants who Sn prcoisrt OF Y oung ofenoert In the oustody of HM Pricon Senvics or
wieD &re oiTendert cupstyicsd by the probation cervios In England or Walse T

[ 1¥es 0 M

8. s the ctudy or amy part of § being undertaksn 3¢ an sduosational projeot?

i Yes () No
Flease desoribe briefdy e ivolvement of the sludeniis)
The shudent ks the chieT impsesHgaior who will be nespons bk wriing e shudy proboood, data oolection and data

anakysis.

Ba le the projsot being unadsrtaken in part ful@iment of & PRD or ckher dootorats?

i Yes () Mo
10. Wl thic recearab be finanoladly cupporied by the Unfed Stabse Department of Heakh and Human Serslosc or any of

e diviclonG, GOSN OF [DCgIramE 7

[ ] % Mo
11. Wl [santiNabis patiant dats b= sooecssd outclos tha oars team without prior oorcant at any ctags of the projeot

[InHuding ldesnifoation of potesmiial parboipanssT?

) Yes ) MO
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Integrated Recesaroh Applloation 3vctem
Appllsatian Form for Recsarah adminictering guectionnairsciintsrviews for guantihatve analycic or mixed
msthodology ctudy

HHEMHES AED Form [project Information)

Flease refer i the Submission and Checiils iabs for inmructions on submiitng FED appications.

The= Chief Invesigabyr should complets this form. Guidamos on e quesions |s avalable wiersver you see this
symbol displyyed. 'We recommend resding the guidanos first. The compiete guidanoe and & glossary are avalabie by
selecing Help

Pisase defdne any tems or soronyms that might not be famiar bo kay reviewers of the application.

Short Bl and vercion numbesr: (maximum 70 chamcisns - this wil be rsened 25 header on al forms)
Mediciras Relaed Probisms In Pasdiatc In-pasents

&1. Full s of the recaarch:

Medicines Reiated Froblems Assodaied with The Use of Unlcersed & Of-abs Medicines in Pasdalnic m-patisnts
(FOUMPs Shudy).

AZ-1. Edusational mrojein

Hame and contad detals of shdendisic

Hudant 1

THe ForenamelinEals Eamame
Mirs WLIDAN ELHUAZ

Agdress ‘Schoad of Life & Medical Sdenoe, Department of Pharmacy
Uiniversity of Herfordshine
Hatfieid

Post Code AL10 543

E-mall w.shlazFhers.acuk

Telephone DD&e21707281051

Fax DDt 1707284506

Ghve detals of Fe aducational oourse or degres Tor which this resEanh IS b=ing underiaken:

Mame ard level of course! degres
This reseanch project is undartaken 35 part of a FhD oourse.

Hame of educabional esabiishment:
Uinbeersity of HerSondshire

Hame and contadt defalls of academic sUpEnVIsons)
| 1

4 1653777 329814883
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Apademile cupsnddeor 1
Titie Forenamedinitials Surmame
Dr ANDRZIEJ KOETRIZEWSHM
Address Exhool of LMz & Mesdoal Ecience, Department of Fhamacy
Linkemrsity of HerSordshire
Hatfizid
Fost Code AL SAB
E-mail B RDS Wkl herts . ik
TeElpron DoLa3170T2EA051
Sax D0244707284506

Flease state which scademic superdsor(s) has responsibl By for which shudemtis)c
Plegse cliok "Save now™ hefiore completing i fadl=. This will snswee that o of i shudenl and academic Supanysor
getals ane Shown DOmeciy.

Ehadendic] Anademio cupsrvicoric]
Ehadend 1 Wz WIUDAN ELHLAT

[] Or ANDRZE. KOSTRZEMEK]

A popy of a cumem T for M Swdlent and the SCa0SmIC SUpSnTRor [madmm 2 pages of Ad) mus S submitesd Wt e
aopiation.

522 Who will a0 ac Chief irsschigator for thic shady?

() Studert
I Acsdemic supsnisor
I Ot

521 ChieT Invectgator:

The ForenamefinEals Somame

s WLIDAN ELHLAZI
Paosd FhD Student
MEC Chnical Pharmacy, Inkemational Fradios & Pollcy
Cuaificabons ‘School Of Frarmacy, Unkeersity of London
BEc Pharmacy, Uinhersity of Eharious
Empioyer University of Hertfords hire:
Work Addness ‘School of Life & Medical Science, Department of Pharmacy
University of Hertfordshine:
Hasleid
Posi Code AL1D 283
Work E-mall wosihijasE hers acuk
" Personal E-mall wildanehijazifyahoo. oom
Waork Telephone DO421707281051
" Personal TelephoreMloblle O7TE5E63TS00
Fax D042 1707284506

" This informaticn & cobonal. § wil nof be paced in e pubilc domain o disciosed fo any citer g pary withoud peior
consent.

A popy o a Lo S (masimum 2 pages of A4 for the el investipaior mus be submithed Wiy O appicaiion

= 1653777 329814883
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A4 'Who le the coniact on behall of the sponcor for all comespondenocs relading fo applloations for thic project?
This Dorrac Wil reCeheE Jophes of ol comesponoenoe e REC and RAD reviews's 0har IS sent fo the G

THe Forename'inBals Sumame
Professor Jahin Benlor

Address Fro Wice-Chancellor (Reseach and Inbemadonal)
Uinbeersity of HerSondshire
Hatfieid

Posi Code AL 248

E-mall | senioniherts ac. uk

Telephone 01707 284000

Fax 01707 254115

AB-1. Ancaarch raferenos numibss. Pease give any rievant refieences for voor study.

Applicantsiorganisation’s own reference number, 2.0 5 & D (F

avallabie )

Eporsors/protoool numben LAES PGSR DO 0
Proiocol Version: 3pd ver

Frotocod Duabe: ZENOTIE044
Funder's referenie number

Project wetbrshe:

Addiional refersnoe numbsric):

Ref.Mumier Descripdon Reference Number

Regisiration of research sfuglies Is encowvraged whensver possibie. Yow may be abks fo regisier your siudy fowgh
o HHE criansation o a register e by a medica resear chastly, or publish your profocnd Shroogl an ooen
access pubicher, & yvou haye regisiensg! pooy ST ciease give getals in the Addfona’ efsnenos aumbens)” secion,

AB-2. I thic application linksd to & prewiows. chudy of ancther oumsnt applleaticn T
Crves (8 Mo

Fi=ase ghve Driel detals ang eisence rumbers.

2 ONERVIEW OF THE REBEARCH

To provide ail B Infimation required by revew bodbes and ressanch dnformation syshems, we &si 8 numbnr of
specille questions. This secion invites yoo io ghee an ovarsiew fangoags comprafansibie fo ey reviswers and

mm*mmnﬂﬂmhmﬁ*

AB-1. tummary of the chady. Fi=gse provide 3 bref Smmany OF M FEoegl (MICimorm 300 Worsis] Usng lanpuage
2asly CRaersiood by i@y reviswers and mamoers of the pobllc. WWhene Me researeh 5 ewewed 0y & REC wifin the L

Health Depariments Reseanch Eftics Service, this summary Wil be published on the websle of the Nafona Ressanch
Eitics Service folioning Mz sSical revew

This resesnch project aims b ideni@fy problers that might oocur as @ nresult of using medicines i chidren whiks they
are in pasdatric inlenshe care unit or neonatal intereshe Cane unil at Evelna Lomdon Children Hospital, from e

admizssion day and untl disciharpe. All pabents who are under 18 years wil be mciuded, howsver pafients wiho an= mot

receking redicines and Ty ane only on nerSonal products will be exciuded from this shudy. This resssrch project Is
desigred as a case-noie revies which il b= camied ouf by a quaified phamacst. Informabon will be oollscied

5 TEE3TTITT 329814093
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throughs & review of children®s mesdical noies and drug charts by using & data collechion form. The hospial supervisor
wil anonymise the data before give It o the researcher o ensune confdentially. A8 dala wil be anonymisesd and
siored secionicaly for analysis. Findings will include e and ralurs of any medicines reabed problems, percentags
of the oroumences of thess problems, and the severEy of these problems.

AB-Z Fummary of maln lecuec. Fiease summanse the main sthical, fega)) or managemers S5oes aising Som Four siudy
and 53y now you have adonessed M.

ol af Swakes rafse signifcan (ssues. Some sudes may fave siraiphtforsarg ethical or other issues Mat can be ideniifed
and manaped routinefy. Cthers may present siafzant issyes mequinng fuwiher consic’eration by @ REC, RED office or offer
review bod) (s anvopriade ic e iswel. Siudes that present @ minima! sk i pamicipanis may ralse compex
orpanisational or agal issues. Voo shooid &y o consider o fhe vpes of ssues mar the ofifisnes g eiewes may reed D
CavEEioey

This mesearch project dossm't reguire =xplicE patenis’ consents because E = a nomr-niersentional project, and thers

will nok b= amy direct oontct with patients or Telr carers. Al the Infomabion b be reviesed |s aiready sesned by a
ward prarmacist, nurses, and other fealthcare professionals, as part of ther dinical rmow@ine proocsdure.

Al patients’ denifiable Rformadion wil be viewed only In the hospital setiing throwgh the: hospiial slecronic resourTes
and &l be recorded amorymousty, o ensure padents’ confidentialiy.

A dats wil b= stored anomymous!y, amd will notbe sharsd In public places or with people who are not membens of the
reseanch baae. Data will be shonesd siecironically in @ password probeched compuisr.

In case of any idenifed probkem, the ressancher will report that o 5= wand phamacist and will not InEaies any further
action without consuiting the pharmacist in-ciarpe.

Theere |5 no expeched fisk for pariicpants inchedng the patents, healthcare professionals and the ressancher.

A7. Saisot the approprisie methodology decorphicn for thic rscaaroh. Praass ok ab fhad 200

[ Came sariew cacE nolE REViEW

[] Caese comtroil

[] Caohiort cbservason

[ Comiroled trial without randomisation
[ Croas-sactional study

[ Dafabase analhysis

[ Eptdeminiogy

[ Feaskitty' plot shudy

[7] Laboratory study

[ M=tanakysis

[ Cusikative Feseanch

[ Gue=stonnaine, inkerdew or obsenaiion study
[T Riarscoemisad cotrolied frial

[T] Othear (plesase spedfy)

A10. '‘What lc the principal recsarch guechondcbjeotive? Fraase put tis in Janguags comprafansiphs fo g fay person.

What are the medicines nelaied problems experenced by paediairic patients admiied io Faediafric™ eonatal Inbenshoe
Care unit at Evelina London Childnen's Hospital™

T 1BS3TTITT 3298483
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A11. What are the cacondary recesroh quachonciobisotives ¥ applicabhla? Pisase por i in languages comprhansibie o
a Ly pereni.

1. \What |5 the prevalenoe of medicines reiaked probiems azsodated with unlicensed and off-Habel medicines in
paediatrics In-patients?

2. What ks the cinical significance of Fese medicines ralai=d problemsms?

3. What ars the possibbs Inbereasntion strabegies. that might heip o prevent medicines relaisd probiems associabed with
thie u== of unlicensed and off-abel medicines in pasdiatric inpabenis?

A1Z What le the colantific uctBoation for the esarch® Plegss oot its in language comonhansibie o a lay person.

AfFough most research projects focus on the aduit populabion, e paediaric populabon are &t much higher risk of
suffedng from medcines relyisd probéess due io the diference in plarmacokirebcs and phamacodynamics fsabunes
when compansd o adults eams GL, 2003 Medicines rsiabed proble Indude sdverse drug rescions, medication
emors and drug drug inkerections. Dose calculafion for pasdisiric pafients are based on many Taciors such as weight,
surface area amd helphi, wihich are variable among chikdren. Thus the pasdalric populations af & mech higher risk of
deysioping medicines rdabed problems.

In Emgiand, approxiTabsy S% of the iofal medicnes presoibed are received by e paesdiainic populaton (&non., 2008
Most of the medcines Fai are used In pasdiabrics ans efther off-abel (O or enlicensed (UL (Choonam B BiCintyme,
2001, For this reason, ere s a high sk of pasdiairic patienis. sumering from medicine reiated probiems.

A namber of studles have been ooncucied globally D dent®y the prevalence of offHabel and unlicensed medidnes as
well 25 some of the probiems associabed with T For mone than 3 decade, off-abel and unlicensed medidnes
prescribing and their assoclated problems were major lssees and had been invesigaied by & number of ressarchers
such as Tumer B In 19589 who haed Investigated this anea in Fe UK and found that adverse drug reacions ans mons
fresguent with unilcensasd and offHabel medicines Fan wilh lleensed mesdcines representing 6% and 3.9%
respectively. (Tumer &, 19585), but what missing = & study that iInvestigabed all aspects of o-labed and unlicensed
medicines” related probiems including adverse dnag rescions, medication erors and adverse drug events. A recent
shudy conducied in the LS ressaled that of-labed and unilicensed medicines ane mone [Kety o be Implicabed with
adverse dnug reschons than auforised medones (Bsils, 2013 Another study conducied in 2043 In the: UK Busirated
that adverze dnag reactions are Fequent bebween hospEallsed childnen reaches 17.7% of £,801 iotal admissions
(Thetsen, 2013).

AfFough thene are difsrent iInberdention srai=gies have been iImplemeni=d nho practics n adu®s, a Imbed numiber
hawe found io b= used in the pasdiainc populafon amd  there 1= no such  siradegy o Righlight the risk associabed with
oiFiabel and unicersed medidnes amd Fedr associsbed problems. Therefone conducting a ressarch study o sapdons
all e concepis and Issues of medicimes. reated probkermc-wfi a rmain focus on medcafion smors and adverss drug
reacHons- associabed with the use of unlicenssd and offabsl medicines. in order by eoomeend diTensnt ways of
Imtsreenbion for mprowing pasdiaics’ practios, ks chearty ustiabls.

Thee researchi beam Fawe & previous expeienoe with such a research project in the ADAYISE shudy (Rashed AN et al,
201 2} which conduched In T same sefing with other collaboraing centres. The ADVISE study has confribubed do
Improving the Fealthcare gualEy for paediairic populabon but mone studies are nesded

Refersnces:

Anon, 2008, ONE. [Dnine] REpoiwww. ons.gov ukionsindex nimil (aocessed on 1200372004)

Choonara, | & Kcintyre, J., 2004, Trainng n cinical pharmacoiogy. Fasdainc and perinatal dnag thempy [FDF
dooumin], £(3), pp. 124127

Tumer, 3. E. A M., Nure, A J., Fieiding, B, & Choorars, |. L T. L (19533). Adverss dnag neaciions 1o unloznsed and off.
labl drugs oni pasdiabic wards: 3 prospeciive shidy. Aca Foedalbrica, S8(7), 985-5558.

Thizsen, 8., Conmoy, E. J., Bels, J R, Ermcken, L E., Mamnix, H. L, Bird, 1L A, ... & 8y, B L (2043, incidence,
characensics and sk facors of adverse drug reacions In hospialkzed childnen? A prospeciive observaSional coror
shudy of 5,601 admissions. BMC medicne, 11(1), 237.

Gregory L. Keams., Susan b Abdel-Rahman., Earan W, Alander., Dougias L Slowsy ., J. Eieven Leeder., amd Raiph E.

Kaufrran, (2003 Devysioprmenial Fhamacology — Drug Disposition, Sction, and Therapy in infants and Children. B
Engl J el 2003; 345 1157-1167.

Rasited AN, Wong I, Cranswick M, Hefele B, Tomiln 5, et al. {3012 Adverse Dnug Reacions in Children—infemafonal
Surveliance and Evaluaion (ADVISET & mubicenine cohort study. Drug Saf 35 484282 dol: 106511897320

B 1BS377ITT 32981483

268



NHS RE&ED Form IRAS Version 4.0.0

AlZ Flsace cummarics your declgn and methosdology. £ showd be ciear evacty what wil haopen fo e reseanch
participary, how many Omes and b what order. Flaase compiste this seciion bn anguage comprehensbls fo fhe i@y person.
Do ot simnsiy reormeduce o nefer fo e arpdncnd. Surther guidance M avadadée i the guicanos nofes.

A mrixed-method approach (QualRafive and quanitathe ) wil be used. The shudy wil be dvided Inbo thnee dffzrent
Phases. The first Phase wil be a rerospecte denffication of the prevalence of medicines relaied probbems (MREFs)
associated with the use of unllcersed medcimes (redicines wi mo license] and ofHabel medicines: imedicines
hawe a lioense io be presoribed o a diferent age group] and B severty of these problems. Data netrieved from this
Phase wil be anaiysed io denbfy bype and nature of medicines nelated problems. Phase 2 wil be a prospecive
ldeniEfication of BMSFs amd thelr dinical significance: o measure the current sihua@on with comparison of the resulis
froem the: previous Frase (Freaxse 1) and identfy emors amd aress with high nesd of Improsemment. The last Phase
Fhaze 3) will produce 3 list of recommendaions and ways of interyention o mprose praciics. A pansd of experts wil
be asked for their opinion of e recommendaions and how o Implemeni Tem nio practice.

Patients aged 0-18 years old who wil be admitted io the Fasdisiric infensive Care Unit (FICLD and Meonatal Infensive
Care Unit (NICL) at Evalina London Children's Hospital af e Hme of the study will b= Included. Fatients whao are In
I=oiaisd Fooms or thers ans o access b their medical noies will be exvchuded. Also patienis sdmitied fo e PHCU Dt
anr= on oniy nuiritional products and mo medications, Wil b eyciuded.

Sampie size that Favs io be Investigated for Frase 1 and Fhase 2 15 12imedical noles of pafients from necratal
Iniersive care unit and 268 medical noies of patients from pasdairics infershe care unik

Phass 1:

Refreapective study io dentify prevaienos of Medicines Relabed Probiems and Feir dinical significance

Tris Is & rerospective shuidy wihich will be about information that happemed In T previowes pedod daing 2014 & will be
conducied at e hospial for the pumpose of Iden@ficabion of medicines reated problees In ferms of prevalenos and
ther dinkcal significanos. & will use 3 case-nobe review. Fatients” informadion wil b= retrieved from drug cherts and
medical nodes by using & data oolecion form bo ldenty medicines ralaied pobéerss assocabed with unilcensed amnd
oiFabel medicines’ use in pasdabric rpafients. Diferemces In the use of medicines wil also be evaluated against
the stamdand hospial guideline and the Britlsh Nabional Formalary for ChildrerdENT for Chiidneni.

Phase 2

Prospective shudy o detect MRPs & cabegorize their cinlcal signfcance

This b= & prospecte shudy which will be for the cument ime In the wand, |wll b= conducied in the Fasdialrics Inienshe
Care Unit (PICU) and Neoma@al Inbershe Cane Unk (MICU) at Evelna London Children's Hoespital o ety medicines
related probiems associabed with the use of uniicensed and o®-abel medicines and thedr dinical significance. [ will
also include an investigation of patents’ pathways io defect the area with Righer rate of erors. A pane] of experts, (of
thie: ressanch fear], will b= asioad by assess the dinical sigrificance rating. The Snding froe s shedy will be
evaluaied fo produce a s of recommencabions b Improve pasdialric pracios.

Phase 3=

Proposed Recommendaions & Ways of Inberaention b reduce: BRPs-

This Is & prospecive siudy o e the findings from Fhase2 o develop a list of recormmendation in order bo presvent
medicines refated probiems assocliaied Wil e use of off-Habel andion unicensed medicines In pasdiarics
Inpatients. A nember of fscus group sessions wil be usasd In order fo engage the healfware professionals in the
seEing o disouss e produced recommendations and how they can work collaboratively o Implement thess
recommendations inio praciios. The focus grours will be organised, l=d and reoorded by @e moderator (researcher].
The= data collecied from these focus groups wil be anaiysed o be faken inhe corsideraion for Improwving e practice.

A14-1. Im whhiloh acpeobs of the mecsanrch rooscs have you asthesty Involved, or will yow Invohes, pakisnbs, canyios ucsm,
andsor thar carsrs, or mesmibers of te publie?

[] Desipm of e neseanch

[] Manag=—went of the res=arch
[ Urederiaicineg e reseanch
7] Analysis of resuis

["] Disseminaton of findings
[ Hione of S abore

Give gefalls of mvolvement, or IFf none pisace it Me absence of Involemen.
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This projact designed a5 & CESE-NOIE revies whens only madical necords and drug crams wil be reviewsd o
InSorrabion. Thars 15 mo Ivienced Contact with patients or feir guandians at any point of the shudy. Members of the
pubilc who ane out of e nesearch eam wil rok be ineokaed In this project.

A1E. ‘What Ic the camplda group or sshort io ba cludied In thic messroh T

Emimrt &l that apoly:

[ Slood

[ Camcer

[ Cardiovascular

[ Comgenital Disorders

[ Damenfias and Meurodegensradve Dissases
[ abet=s

["1Ear

[[Ere

[7] Genaric Heath Reesanoe

[ infechon

[ mammatory and Immure System
[ injuries and Accidents

[ Mental Heath

[ Me=tnbollc and Emsdocrine

[ Muspuiosx satal

[ Mewroiogica

[0l arad GasTointessnal

[ Fasdiarics

[ Rzreal and Urogenkal

[ R=productive Heaith and Childbirth

"] Respiratory

ImEL

[ Stroke

Gender: Rake and female pardicpants
Lower age BmE: O Days

Upper age Imi- 12 T

A17-1. Pleacs lict the principal Incduslon ortteria (et the meoct mportant, max £200 charasbsrel.

Patients wino ane under 18 years obd amd who wene 3dm Bed bo the Fasdiaric infenshe Cane Unk andior Beonat
Inbensive Care Uinit within the sSudy durabon ard on medcatons will b= incuded.

A17-2 Pleass lict the prinolpal ssoluclon orfferia (lict the mocd mportant, max B30 oharsobsrs).

Patisnts who are in isclaied moms or Fere ans no access io their medical noies wil be sxchuced. Also patents who
admEed b the FaedairicNeonaial intersie Cans Links but Fey ane on only nuiriboral products bl mof medications
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wil be exciuded. |

A1E Bhve detalic. of all non-clinkoal Imberventonic) or procedursic) Hiat will be recelived by partiolpantc ac part of the
recaarch profoool. These incugs s=eking ConEm, inEnvews, aon-cinical obrervations and use of guesionnalnes.

Fieass complefe the columns for each imervenioniprocedure as Tollows:
1. Tokal number of Inerventonsiprosdures o b= recedved by each participant as part of T research probocol.

Z. i this: mServentiondprocedure would b= roudinely ghen o pardcpants as part of ther care outside the reseanch,
Feowy mamy of the jotal would be routine

3 Awerage Hme taken per inbenenSoniprocedure (minuies, hours oF days)
4 Destalls of wites wil conduct T Intervenbon'procedurs, and winens §wil ke place.

Infersenion or

1z 3 4
procedure
Dy review of 2z 1 The ressarcher will nevisw B medical nobes in the pasdainic inienshve care
pafents” case-mofes hows wnits.
fior Prase
FOCus grouns for 1 0 1hour The ressarcherwill desion and imiie heafthcare professionals o focus group
Fesalthoars o ask about thedr opinlon of the lis of rrommendadions
professionals
for Praxse 3
Obining Corsents 1 0 48 The ressarcher wil sarmd an emal wi T consent fom attsched for the
fior focus groups for hows Fealthcare professiorals wiho will be rvtied for the focus groups, and will alow
FPhxse 3 Feem 48 howrs o respond. Then @ researcher will contac them physically o
sign e forrme All the signed forms will Eepl Wil the reseanch documenis ina
locked drawer.

A2, How long do you sxpsadat ssch particlpant to B In the ctudy In tofal?

For Fe wihole period of the shidy programme (Zy=ars fom January 20405 December  301E8) divided as Solloswing:
Phase 1 wil @ke up fo Smonths
Phase 2 wil ke up o &months
Phase 3 wil ke up o &months

AT ‘What are the pofential ke amnd Durdsns for recsarch particlpants and kow will ¥ou minimilcs tham?

For al shrdlex, descrite any poferntial adverse effects, paln, discomiber, distress, infusion, Acomenfence or chanpes
o i snie. Cnly gescribe fsis o burdens fhal couid ocouwr 25 a resuf off paiicination iy e research. Say what sheos
would be ipgen o minimice Mois and bordens as faras possinks.

Thire s no evpecied risks for parbcipants, ressancher and heaithcare providers in the setting at the tme of the study.
Thiene |5 n burden on nurses. The researcier will only Wisw e medical motes and dneg chars of patients. The
researcier will ask the hosplal supervisor [Stephen Tomiln in case of unclear informmation on e padents’ nobes.

A2 W Inbaryiews guecticnnaires or group dcouccions Inaluds toplos that might be cencRive, smbamacsing or
upcetting, or b E poccible that oriminal or other dicolocurss requiring aothon cculd ooour during the ctudy?

CrYes =M

A24. ‘What Ic the potsniial for bersit to recsaroh partiolpants 7

Findings of thie siudy wil Improvwe the Fealfcane quallty provided for the study pardcpants by providing a list of
recommendations io reduce medidnes nelaied probiers assodabed with the use of o®™abel and unlcensed
medidnes.
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A28 What are the poteniial deke for the recsarchers themosives T ([ any)

Thzre |5 mao mxpescied risks for paricipants, researcier and heaBhcare providers In the saiting af the e of the shudy.

A37-1. How will podential partiolpants, reocrds of camples be denSNed? Who will camy this out and wihad recourcss will
b e ? For exampis, eniifoation may meoive 3 dlsease regiRien, comouterieed seamy of GF necomds, or review of
madica! moorgs. Indicate wihether fhis Wil be dones By the direct hagtheam daam oF by nesegrTihers acting wacher
amangemenis wifi e responsibie came opansation(s).

Phaze 1:

A ISt of patients who admitied o FICU and NICU Inthe laest sly months will be netrieved o e medical reoonds
department by the hospial superdsor (5T). Then the researcher will apply & compater randomizsabion o retieve the
required samphe size. Patienis’ reconds, mesdical noies and drug charts will be reviswed by B reseancher under
amangement with the Fospiasl superdsor. The hoapkal superdsor wil b= cortacted In case of amibiguity oF unclesr
Irrformation which nesded for the reseancher o compleie e dat oollecbon form.

Phase 2-

Al patients are admitisd o pacdiafricineonatal iInbenshve cane units af T Hme of the shudy Wil b= Induded and ther
medical reconds and drug charts will b= reviewed by the reseancher. Information collected by e nesearer will b=
Turther evaluied by pars] of sxperts from the reseanch i=am.

Phase 3-

Healthcan: professionals wil be invied o paricpaie In focus growps. This will be organised by e researcher and the
supsrrvisory beam. Selecting Fese participantés wil be acoonding o the job desoription of e professionals as nurses,
prescoribers, or pharmacisis.

AI7-2 Wil the identfication of potential parbolpants Invcdve reviswing or comaning the Identifabde pereonal
Infoemation of paflenic, cardos ucers or any obher pasrcon?

ives (%Mo

Plzgse phve oeials befow

A3E W any partkdpants ba recrutted by publicty Sirough posters, lsafleds, adveric or webcHhes T

CeYes  ($eMo

523, How and by when will podendial participanic finct be apono bed

Phasze 1:

The= researer wil b= intoduced by T hospital superdsor o e sia® of the paedairic and neonatsl iniershe o
units. A |Ist of patients who admitied bo PICU and NICLU In the st sty months will be netrieved from the medical reoonds
department by the hospial superdsor (5T). Then the researcher will apply & compater randomizsabion o retieve the
requined sample s, Patienis’ reconds, medical noies and drug charts will be reviewsd by B reseancher under
arangement with the Fospiasl superdsor. The hospial superdsor wil b= coertacted In case of amibipuity oF unclesr
Irrformation which nesded for the Feseancher o oomplete e dab oollechon form.

Phaze 2-

T hospital supendsor (e cinical pharmacist) will infroduce the ressarcher o the s53® wiho ars working af e
parmacy department, PICU and MICU o fadiiake the process of the dab collechion. The researcher will Fave an
honomny ontract and will be mured & a member of the 5T
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Healthcars professionals wil bE Invied, by T PESEancher under amangemant with e fospital superdsor,
pamcpate ngo foCus groups. Saiacing thess paricpants will b= acconding 1o the job descripbon of e professionals
a5 nurses, prescribers, or phamacists

A50-1. Wil you ocibtaln informed coneend from or om behalf of recearch partiolpamts?

[ Yes (WMo

T yow Wil De obfaining consend Fom adull parfcipants, piease pive deials of who will dafe consent and how X will De
done, With detals of any Seps 0 provide nformation (3 writien informadion sheel, wideos, or Ierachye materall.
Armangements for aoulls unable i oonsed for thewmseives showid be described separateiy in Fard B Section §, and for
childrn in Part B Secion T

i you plan fo seek nbrmed! conserd fom volnsrahle groups, say how Voo wil ensore gl corsend i enluntany and
fully eformedl

¥ yow are nof obiaining consent, pegss spkyin why nof.

For Phase 1:

Expidt patients’ corsents are not required as this project s a non-inberesntional project and wil mot affect the clinlcal
care of fhese pabents, or cause any changes In the pracice by any measure. Farthermone, this siudy |s besed o
Case noie review and mevies of medoal reconds wheier prospectively of refospecively doss not reguire amy coniact
widh patients and for thelr carers.

Frexse 2:

Expddt patients’ consents ane mof requinsd and data wil be miiecied from medcal nobes and drug chars.

Prixse 3:

Heafmcane professionals who will b= Invited for focus growps, will b= ashed o sign consent forms bedone ey join the
proup discussion. This consent fomn will = sent via emalls.

Fiease enciose 4 copy o i Information shesls) and consent Aarmys)l.

A20-2 Wil you reoond Informed concant (or advios from soncutiesc) In writng?

weYes ([sNo

A3, How long will you alicw potental partil pants 1o declds whsther or not to taks part?

48hours will be ghien for all healicane professionals wino will be Infied o ke part for foous groups, Inorder io
resspond and sign the consent form.

A35-1. What arrangements have been made for pereon who mighd not adeguatsty undersiznd werbal sxplarations or
writhan Information given Im Englichi, or whi have cpaclal oommunioation nesde T =0 Fanskanon, e of isrmneters)

Al the heafthcars professionals are expeci=d fo Fave a good level of communicafion skils.

A5 Wl you be undertaking any of the folicwing aothvitles. af any clags including In the identfoation of pofential
participanic|? Tick a5 approprafe)

[ Access fo medical reconds by those oulside the dinesct heaithcars team
[ Electronic rarsfer by magnebc or optical media, emall o compuler nebwvorks
["1 Sharing of personal data wi offer organisations
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[ Export of personal data ouiside e BEA

[]Wse of personal addresses, posiopdes, fayes, emalls or belephons pumbars
[T Fublicaticn of direct quolations from respondents

[ Fublication of data that mignt aliow dentfication of individuails

[ s of audovisual reconding devices

[ Storage of personal data on any of Be Tolowing

[ IMSanual Ses mciuding X-ragys

A MHE compuizrs

[ THome or other personal ompuiers
el Uriversity compubers

[ 1Frivate company compuiers

[ Laptop compuiers

Further detaifs:

&5T. Flsace decoribe the physioal ceoarty amangements for clorage of perconal data durnig the chedy?

UniversEy of Hertiord shine®s: compubers wil be used for daba storage. Al compulers used Inthe shady wil be
passeond-probecied.

Curing data coliection at the shady sie (Evelina Hospital), data collection forms @l aways be in e possession of e
reseancher or In & iockable cupbosnd with E2ys on the essarchers. Ressarch am memibers will endesvour io prossct
the righis of Fhe study's participants o privacy and Informed consent, and wil adhene o the Dok Prolecion A, 1958,
The= research e will only collect the minimurs reguired fomation for e purposes of the shedy. Data will b= held
securely, In 3 locdked room, or ocieed cupboand or Sing cabinet. Acoess o the iInformation will be ImBed b the chief
Investigabor and the research ieam. Aocess wll b resiricied by wssr dentifiers and passaonds. Data will b= siored on
encrypled sSoks

A%E. How will vou sncums the confidentlality of parconal dala?Siegse srovige o generar Safemeant of the pollcy and
procedures for arsudng confdentialy, &.0. anonymisation o peeudonymisation of data.

Al patients’ rejevant imrmation will be profecied through diferent nombers. of measures: Confidenballty agresment
wil be signed by the ressarciher, Faters' iInformabion will mof b= discussed In public, and gectonic devices, whens
thee data will b= sioned, Wil be pessword profeched. Data ooliecied will mot include any deniifiers or pabients' identiabie
Information and al the oliecisd parameiers will be presented anonymoussy. All the colleched data will b= desroyed
afier three years afer e complelion of e projec.

540, Who will have acoescs o partlicipandc’ parconal data during the chady? Where scoess (5 &y Rolvga's owside fhe
direct care deaim, phease jusiTy and Siy whetfer consent wdll be sought

Tre= chief Ines3gaior and e local codaborabor.

&1, Whers will the dats generated by the ctudy be anahyced and by whoen?
It will be amatysed by the reseancher using  University of HerSordshire compuiers, department of plesmacy.

&2 wWho will hawe oonirol of and a0d a6 the cuciodlan for the dats generated by the ctudy?

THe ForenamefinEals Eumame
Wz WWLIDAN ELHIAAE
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Paosd PhiD shudent

Qualficatons KEC in Chnical Pharmacy, InkEmational Pracico= & Policy.

Work Addness Echool of LFe & Medoal Eciences, Depariment of Pharmacy
Uinbeersity of HerSondshire

Hartfieid
Posi Code AL 248
\Bork Ermal w.ehipzirers a0 uk
\Work Telephone 0042170728105
Fae DOL21TOT2B4E06

A4&%. How lomg will parconal data be chored or scoscoed afer the chady hac ended?

8 Less than 3 marnths
[_#3—5 months
a5~ 12 manths

(i 12 ponines — 3 pEars
(e ver 3 years

I iomper thary 12 momhs, pleans justify;
T data will be usad for produciion of st of recormendations. Focus groaps will be designed Inoonder fo disouss
these recommendations. Further updates and Improyvemenis might reguire reviesing the data again.

A&4. For how kong will you ciors recsarch data generated by the ciudy?

Years: 3
Monihs: 0

S4C Flsace ghve detallc of the long fsmm arrangemenic Tor ciorage of mesarch data after the cludy hac snded. Say
whee data will be stoned, Who Wil have aoress and the Smangements o Snsune SECLunty.

The= coilechsd data will be shored In ihe universEy compuizr and can be accessed only by e research beam. The data
wil be desiroyed Immedlaisy afier the FRD programme compledon.

482 Wil recearuh partisipanic racstve any paymenic, imbuscenent of axpsnces or any other baneMs. or inoentives
foir taldnay paart Im thile recsaroh 7

(i¥es (% No

AT, N Imcdiiyidual recearohers receive any perconal payment over and above normal calary, or any other benefRc or
Inoertives, for taking pari in thic recearoh?

Yes (% Mo

545 Dosc e Chial Invectigator or any obher Invect gabor eollabcrrtor have any direcd perconal Involveemnend {e.g
finunclal, chars hoiding, pereonal rslationchip sfod In the cnganications cponcoring or fursding the recearch that may
ghve rice to & poccible confliol of Indersct?

[¥es (8 Mg
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&£6-1. Wil you indorm the paricipands’ General Praottionsn (and'or any obhsr healh or cars profecclonal recponeibls
for their oars] that they are taking part In the cludy?

(i¥es (% No

¥ 'Yes, piease enciose 4 copy of ihe Inbrmation shesiiemer for the GEheain profescional Wil a version number and date.

ABD W the mcaarah b regiciensd on 3 publlc databacs?
#Yes () No

Flzgze gihve defalls, or usiTy T inod regisiering e reseanch

Thre= reseanch might be regisiensd Srough e Eveling London Children's Hospltal where this project will b2 conducied
(MHE croanization), amd through the university websibe (University of Hertfordshine].

FRegisiradion of reseanch stles it ancooraQed whensyesr possibie,

Vo may be gbie fo mepisler pooT STy Smugly o NHS opanisalion o a register mm by a meoioal’ ressan’t chaidy,
or publish your profoool Mrco@n an open aooess pubisher. & yvou o aware of @ Suliabie regisier or offver memod of
pubication, piease ghve detals. i nol, you may indicade fhal no suiable register ew'sis. Flease snsune Ma you have
enimed regisiy referenoe numbers) i question A5,

AE1. How dio you Inksnd bo report and disceminais the reculic of e chedy T Tick a5 anpropnate:

[l Frer reviewed solantific joumals

[ 1ingemeal report

[ Comlarenoe presentation

A Pubiicabion on webahs

[ 10ther pubbcation

[ 1 5ubmission to reguiabory authorities

[ 1Access o aw data and rght 1o pubiish Teely Dy al Imvesigaiors in shudy oF by Independent Eeenng Commibes
oin bl of al InvesSgaions

[ 1Mo plans o report or disseminats the esuits

[T Tother (plEase speay)

AEZ. M wou will b= ucing kendiflabés perconal data, how will yow sncurs that sncoymity will bs maintained whan
publiching the rsculic?

The= resuits will be published In an anomymous way and will rot Include any indvdual participant or any ldentfers.

Al kdeniTiabis Inforradon will e presented aromymousty and will nof be abse to ldentty patents Tncugh thess
Irrformation

AEL Wil you Inform participents of the moullc?

®ves ([ No

Fi=gee ghve gefalls of how voo Wil inform particinants o jusiil ¥ no! doing so.

Tre= findings wil b= svaiuabe the medcnes relabed problems B general and @il mot ldentty an sract padents problem.
Howesver heaithcars professlonads of e seiEing wil be informed of the resulls, and nvobved in the proposed foous
growps amd Fedr opinions will b= evaluabed for furfer mprovement of the recommencabion
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64 How hac the colentiflo qualtty of thes recsarch besn scoscoed TTIok 25 apmrooiats

[l mdependent ey mview

[T Revbew within & company

[T Revien within & mult-centre raseacs groun

A Reiew within S Chisf Investgabors institution or hos? organisation
[ Rmylm within the ressanch f=am

el Bl by =ducational supsnisar

[1iother

Justity g gescribe fhe pedew Srocess and outcome. ¥ fhe review Bas been oiderfaken Suf nof sesn by fe
resmarcher, ghve defals o the body Wiich has LrOETIREn e nevew:

Tre research team have dore the Initial nevies for the project profocol. A seoond review Fas besn done By an
Independent body wha i the Research associates dean of B departent of Frarmacy in University of Hertfordssine.
By thee =nd of S reviswing process, the unbeersity Fas agresd o sporsor e ressarth project

For all studies eucep non-docial shudent reseanch, pisase sndose 3 oopy of 2y avallasls sClentic crfique repos,
iogether with sy nelaes comEsnonCEnDE,

For non-doctoral Swdent sessarch, pleass sncioss @ copy of Me assessment from yoor ecurationa) supervisor Insimsion.

&B8. How hawe the ctatictizal acpects of the recesarch besn reviewesd 7Tk 33 aoorooiane:

[ 1 Review by Independent statistidan commissionsd by funder or SpOnsor
[T 1other review by Independent statisScian

[ Revbew by comparny stafsScian

e Rz by & startistician within the Chiel Imvesiigaior's. insStubion

[ Fi=visw by a ssalisician wiin the reseanch t=am o mif-cente group
A Review by educationsl superdsor

[ Tother review by Indvidual with reievant sisical expertise

[ 1Mo revisw pecessany as only frequendes and assoclations will be assessad — detalls of stafistical input noé
requined

i afl cases piease give delals Selow of O Individuad responsitve for eviswing Me stalstoal aspecs. Fadvioe has
been provided In confdencs, give defalls of the depanment and nstfution conoemed

THe Forename/inBals Zumame

Kz BUEAN EAKER
Department Esalisiical Eervices and Consulancy Unk
Insitution Uiniversity of Herfiondshire

\Work Address DeHavilandCampus
Uinbeersity of HerSondshire

Hatfizdd
Paost Code AL 588
Teiephone 01707285529
Faxr
Moble
E-mall £.m. 1. bakerf@iherts s uk

FPiease angose 3 copy of a0y availabie commernts or rports from @ Safstician.
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A&ET. 'What Ic the primary ouboomes meacure for the chedy?

Prexalence, fype and rature of medicines relabed problems assocabed with Fe use of unlicenssd and of™Habel
medicines In pasdalrics in-pabents, and he leve] of severtty of thes: probless.

&EE. ‘What are the cecondary cubooms meacures T any)

The= reseanch secondary oubcome alms:

= T idenify prescribing ssmors.

= T idenify preparabon amd adminisration emors.

= T kdesnify FonHoring emors.

= T kenify adverss drnug reacions.

= Tio hdeniafy where more &Tors oocur during patents’ patways.

*To caisporise fose medicines relaied probilems acosnding io their dinical significanos.

= To recommend ways o Intersention o prevent medcines reiated probiems &ssociated with unicensed and o-iabed
medicines’ use In pasdiairics.

AEBS. 'What Ic the cample cizs for the recaaroh? How many pardcbanizsamoiesidats eoords oo bow plan o studly iy fofal 7
I here Is mone than one groos, Dlegse e fwther detals beiow.

Tobal UK sampie sze: 124
Total nemadonal sampie sk [incuding UK):
Tobai In Egropssan Economic Area:

Further detaifs:

Phasze 1 &2

Sampie size T Fas 10 be Invesstigated for Fhase 1 =153 case-nobes for pafients wihg wens admied b interasive cane
unk at Evelina Children Hospital

ABD. How wae the cample cize dealded upcn? o formal samoie size calcwiabon was used, noicafe how this was oone,
peing SLfclent invmadion do ueit) and reomduce the caicuiation.

The= sampie size for this Phase has been calcuiafed following sample size by proporion caloslabon squation
hEpifwww. sedect-sabsics co.ukisample-size-caloulator-propor Gon), @king Inbe account @ 35% confldence level, and
C% margin of armor. The percenisges wers @ken o e [Berabure depending on the sathing.

Neonatal Imisnsive Care Unit:

& shedy conduched by Sharon Conroy stabed that S5 of pabients wens adminiskersd an uniicenssd or o®-abel
medicines in a necnatal populabon (Conroy 5, 19599) Taking in sccownt that the same perrent might be found in the
HICL &t Evedires HeossplEal, the proper sampée sire: Bt has bo b= nvestigaled 1= 12 ineonates sz Pene wees 552
neonaies were sdmitied io B setting during the previous year. Thus Phasze 1 sample sk wdl be S0 pabients' case-
nobes because Frase 1 wil investigate siy monis admission.

Pasdairic iIntenshive Care Unit:

The= numibeer of patients thad were admified fo PICL ot Evelins Hospial In 2003 was 1245pabents, o e sample sioe
resguired b oomplete e first Frase of e project |s 134 pabienis’ casenoies (268 patients’ case-noies for 12months ).
Trat was counted according o Fe information neireved from the lHeraiune that 575% of pabenis In pasdiainic Inbenshe
care unit recetved ether offabs) and'or unlicenssd medicines (Conroy 5, 20000

AE1. Wl partiolpants be allooatsd fo groups &t ramdom?

(*Yes (% Mo

AEZ Pleace decoris the methods of analyvolc ictatictioal or other appropriats methods, 8.9. Tor qualiattes recesarchi by
whiloh the dixka will be svaluaisd fo mesd the chudy objsotiec.

Advancesd compater programmes such as Siatistical Fackage for the Soclal Sclences (EFSE] and Excel wil k= applied
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In orter booobtain 3 proper data management and statisical analysis, and 10 reiate different vanables Wi =ach oferin
negard fo e findings from the shudles.

IRAS Version 4.0.0

AR Other key

Irvactigaiorieclaboraion.
members o e Chiel iImesipaiors eam, incuding Non-ooacr Swoen! essaners

Pizase Include 3il grant co—apnicants, profoco! Co-aLthors and ofmer bey

‘Werk Emal

Tiie Forenamefinitals Sumame

MR STEFHEN TORLN

Consultant Frarmacist — Chikdren's Senioes, Frammacy Depariment, Guy's & B2 Thomas' M-S
Foumdation T

BPham (Haors) - 1250

FRFrearm3 — 2011

FrREE-2013

ENELINA LONDON CHILDREN'S HOSFITAL

FPHARMACY DEPARTMENT, EVELINA LONDCN CHILDRENT HOSFTTAL

ST THOMAZ'E HOEPTTAL WESTMINSTER ERIDGE RD

AB&1. Tponcor

Given name
Family name
Address
Town'city
Fuost code

[Lewaad & ponGor

Biatus [ MHE or HEC cans organisation Commertial ks
(40 Sz mdmrmic
[ Prasrmasceutical Indusiry
[ Medical device industry
1 Lol Aathortsy
I iDthier social cars provider (iIncluding voluntary sechor or private onganisabion]
1 Other

¥ Cither, pisase SDecif

Contaot percon

Name of onganizafion UnlversEy of Herfomdshine:

Professor John

Senlor

Universky of Herfordshire, Department of Pharmacy
Halledd

ALI09AB

19 1EE3TTTT 32961483
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NHS R&D Form IRAS Version 4.0.0

Couniy LINITED FINGDOM
Talenhans 2441707 224000
Fax =441707 284115
E-mall researThrsponsorshipgierts ac o

e e cponcor hacad oubcide the UK
[hves Mo

Lingsyr the Researh Sovemants Fameswork for Health and Socal Cane, @ 5p0nsor culside e UK mus acooiy &
legal represemaiive esiabiished i the UR Piease comsufl o guidanoes mofes.

ABE. Hac swbsrnal furadineg Tor the recaarch besn ceoursd?

[ 1 Funding secunsd from ons or more funders
[ Ext=mai Surcling application io one or mone Sunders Ik progress
[+ Mo spplication for exismal Surding will b= made

Wiral byps of ressarch project 1S this?
1} Standaione project
I Project that ks part of a programm:s grant
Iy Projesct that |= part of a Canire grant
I Froject that 1= part of a felowshipd personal award’ neseanch raning asard
(0 s

Othar — pi=ass shabs:
s=fumded PhD

ABE. Hac recponclbllBy for any cpecflo mecearoh aofvitec or prooedunss besn delsgated bo & cuboondractor [obher than
a so-cponcor Bobed In A84-1) 7 Plegse give detgils of suboondracions I apoiicanks.

i¥es (4 No

ABT. Hac thic or a cimilar application bean previcuchy rejsoisd by a Recsarch Ethlos CommeniSes In the UK or anodher
oo

i¥es (8 Mo

Pisase prosvice @ ooy of the primvwoorable opinion jeders)l Fou shoukd explain i poor s o guession & 02 how e
reascns for e unfavourasie opinion have Desn addressed iy fs apolication.

ABE-1. Gitwe cedalic of the lead MHE FAD oontaot for this receanch:

ThHe ForenamefinEals Eumame

Mz Elzabeth Emithi
Cwganisadion MIHR GETFT/KCL Blomedical Research Cenire
Agddress 1&5 finor, Tower \8ing, Guy's Hospilts

Oreat Mans Pomd,

Landon

2 1653777 3298143
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NHE RED Form
Post Code EE13RT
Work Emall Lz smiErdastt nhs uk
Teiephone +42 (0)20 T1EE TIEE Ext 4435
Fax DO&4207 155 5330
Mobie

Detfails Can b abiaived fhom fve NHS FAD Forom website: Sipotws oo n sy

IRAS Version 4.0.0

AEB-1. How long do you expeot the ctudy to ket In the UKT

Flanned stari dabe: 01002015
Flanned =nd dage: 312016
Tiotal curaiion:

Years: 1 Monims: 11 Days: 21

AT 1-1. I thic chagy #

(W Singie cenre
(s Mulcentre

AT1-2 Wheere will the recesrch take place? (Tick as aoorooriate)

4 Ergiand

71 Scotiand

[1 Wales

[1 Morthem Irsiand

1 Cithesr coundries in Euncpean Economic Aresa

To@l UK shes In shudy 1

Dhosc hilc trial Involess souniriss outclde the ELT
(Des (% Mo

ATZ What hoet organicatione (HHE or other) in the UK will ba recponcibls for the receamh ciec? Plagos indicale the
o= off crpanisalion by Hcking the Sou and ghve apomadmate pombers of planned ressam sies:

4 NHE crganisabons in England 1
[ INHE organisabons in \Wakes

[ INHE crpanisations in Scotiamd

[ THEC: organisations in Morthem Insiand
[ 1GP practioes In England

[T 1GP pracices In \Wakes

[1GP pracices in Scoband

[ 1GP pracices in Morthem Insiand
[T15ccial cane organisatdions

[ IFrase 1 rial unks

[ 1 Prizcn estabilstments

[ 1 Frobafion anss

[ 1 Indepeamdant Fospitalks

[ 1 Educatonal sstabiishments
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NHS R&D Form IRAS Version 4.0.0

[ 1 Indepearsdent reseanch Unes
[ 1Cther ighve detsils)

Tobal L sihes in sty 1

A75-1. Wil potental partiolpanic be idendifed through any enganications obher than the recsarch ciisc cbed above?

Ci¥es Mo

AT74. ‘What ammangemenis are in place for monRoring and audiing the conduod of the recsanch?

RAeguiar mestings svery o weels wll be camed ol with the chis? investigator ardl the superdsony feam o snouns 3
good kel of monBoring.

ATE-1. What armangameanis will be made for Incuranc: andsaor indemnin By 1o mesd the pobental lagal llabilty of the
cponcoric] for harn fo partlcipanic aricing from the managsment of the mesarahT Flease fick boxfes) o5 apoicable.

Iofe- Where a NHS opanisation has apreed ie 3 35 Sponsor or oo-50onsor, indemnily is prowided throuph NHE schwemes.
indicar § s aoples {here 5 0o nesd e prosdce documenian swdence). For al ofver SpONsors, peass cesorbe the
ATENpEmEnts and provide svidenoe,

[ INHE Indemnty schemes will apphy (MHS sponsors oniy]
A Cther Insurance or iIndsmnity arangements wil apply (ghe detals bejos)

UniversEy of Herfiordshire

Fiease encioRs & 0OEy OF FElsvare DoCUImeas.

ATE-2 What armangemenis will be made for InGurancs and’ or indemniy to meet the pofential gal Rability of tee
sponcoris) or employesis) for harm to partiolpants arcing from the decign of the mesamb? Fleass Sok fovies as
appilcadie.

Hohe" Tans rESEgThaT WITT SUSSEnte WMHS EMEVcYmEnT CONRCTT have SEsignad e neseanTh, ndsmndy (5 provided
Mnowgh MHE schemes. Indicads [ s gopliss (Fens & oo meed o provide documesniry ewvidence). For ather profoon
AUTNOrs {e.0. COmEan)y STGIIFess, UnhErsly members), please cesiribe he amangements and prowide Svioenoe.

[ IMHE nde=nity scheme wil apphy (proloool auihors with NHE contracts oniy)
A Cther Insurance or iIndsmnity arangements wil apply (ghe detals bejos)

UniversEy of Hertfordshire

Piagse ancione 3 copy o relsvant SoCLments.

ATE-2 What armangamanic will be mace B INGURAnos 3nds o Indsmnity to mest the potertial gl Rabdty of
Invectigaioreisallaboraiors arcing from harm to parbolpants in the conduot of the recsarabT

Mol Whene Mz pardcipants ae NHT pates, indemniy Is provdided Mrouph the WS sohemes or oogh professional
Ind=mafy. indicate I this appifes do fhe wihnls study [fhere 5 no nesd o provide gocwmeniay svidence). Whene non-kS
Yes an i be induged n e ressah;, induding private practices, pl=ase gesoibe fhe aranpaments which wil be mades &
Mene sfes ang provdde evidence,

kg 1BS377ITT 32981483
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NHS R&D Form IRAS Version 4.0.0

[TINHE Indempity scherme or professional indemnEy wil apply [participants recnaited at NHE shes only)
A Resaarrhi Inchudes non-NHS shies (gve detalls of Insurance! indemnEy amrangements for fese sibes below]

UniversEy of Hertfordshine

Fiease encioRs & 0OEy OF FElsvare DoCUImeas.

ATE Cowld e recaanch laad 1o e deyvedopment of a new product’procsss or the generation of inieleotual propesty T

LA Yes 0 Mo L Not sune

1. Plaacs cpe-oify they pobential age rangs of children wnder 18 who will be included and ghes rasconc for oamying out the
recaanoh Im thilc ags group.

Medical mokes amd dnug charts for childnen beteeen 018 years will b= reviegsd. Pasdatnic pabienis who necsdved
unlicensad and off-abe] medcires might b= af risk of developing medicdnes relai=d probl=ms as thess medicines
have no salety shudes imio this popaulation.

2. Iinvclicabe whesbher any ohilidren undsr 1€ will ba reoruRed 3¢ conbrodc and ghes furthes datalic.

Mo, this Is 3 cass-nobs nehew.

-2, Plaace decorine the amangememc Tor cesking Infdoemead concant from a parcon with parsmial rec ponc bty ancior
froen abdbdren abde bo give concent Tor themeeisc.

ot applcabls.

&, ¥ your Imbend 0 provide ohildren undesr 18 with Information abowt the mecesroh and ceak thedr ooncant or agresmesnt,
pheccs outire: how thilc prooescs will wary sooonding o thedr age and kevsl of undsrctmnding.

Kot applicabie

Coyies off wriffen fbrmation shests) for parends and childrer, conssabissent formys) and any other explanafony maderiad
should be snclonsd with e apnloation.

23 1BS377ITT 32981483
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NHS R&D Form IRAS Version 4.0.0

PART C: Owerview of reseanch sites

Fisace snbtar dedalc of the hoot organications (Local Suthortty, HHE or okhes] In tha UK that will b= moponcibds for the
nepaaroh Gites. Sor NHT Stes, fhe ROt organ'sation /s the Trust or Heatt Board. Where the reseah st 5 o primary cae
e, =F GF pracice, peass inmer Me hos! rpanisation (PCT o Healts Board) ir the insitadion /oW and insert the eoesch
sie fep GP practios] v e Depaiment mow

RmsearThi sHe Irrvesiigaion Collaborator’ Contact

Insfhstion name  EVELINA LONDOM CHILDREN'S HOSFITAL Tiie MR
DEPARTMENT

Dieparirment rame OF PHARMACY First nams ETEP-=H

Eirest addresz  Westminster Bridge Rd Inftizis

Toan/cty LOMDOs & Ui TORALIN

Puorst Caosde BE1TEH

24 1EE3TTTT 32961483
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NHS RE&ED Form IRAS Version 4.0.0

0. Desclaraticn by Chied Inesctigator
1. The informaiion in this form |5 aocurabes o the st of ey krosisdoe and bedel amd | ke full responsbilEy for 1.

2. | underiake o abide by e sthical prirciples undesrtying the Declaration of Helsinkl ard good pracice
guidsiimes on the proper conduct of esearch

3. ihe reszanch s approved | umdertake o adheme o the shedy protoood, he ferms of the full appication as
approved and any condiBons set oot by neview bodes in giving approval.

4, | undertake o notfy review bodes of substantial amendments o the profocl or the erms. of the appnoved
appication, and io seek & favourabis opinion from the main REC before mplementing the amesdment

5. | underake o subemit annual progress repors sefting out the progress of the: esearch, &S egquired by nevsw
bodies.

5. | am sware of my responsiblity b be up o dabe and comply with the nequinsmenis of the 2w and reievant
guidisiimess reladng 1o seourty and confidentailty of patient or ofner personal dal, IRciading the reed o negisher
whien necessany with the sppropriabe Data Protection Cioer, | undersiand at | am not permied o disciozse
denifiabie data o hind pardes uniess the discosure Fas the consent of the data subject or, In the ose of
patient data In England and Wales, the disciesune |5 covensd by e s of an approval under Section 250 of
the KIHE Aot 2006.

7. | undersiandg that research recondsidata may be subject io Inspachion by neview bodies for audE purposes:
resguired

8. | understand that anmy personal dala in s application wil e heid by review bodies and thedr opsrational
managers and that this will be managed acconding o e principles estabilshed In e Doty Prolection Aot
19398,

5. | undersiand Fat the informaiion contained in this applcafon, any supporting dooumentation and al
cormaspomdenos & review bodes or their operational mansjers reatbng io e application:

= Wl be heid by the REC (whers applcabie] unidl af least 3 years after e end of the shudy; and by NHS
RED ofices (where the ressarth requires KHS management pemmission) in accordance with the NHE
Code of Practics on Reoonis Managemeni.

» Moy be dsciesed io Fe operational mansgers of evew bodies, or the appoining aufwority or the REC
[whizre appiicabie), In order fo check that Fe appicaion has besn processed comecdy o o Inwes bgate
vy complaint

» Wiy be seen by audiors apoointed io underiice acomedEafion of BECs (whens apolcabls |

« W be subject o the provisions of the Freeadom of iInfomaiion Acls and may be disciosed in response
1o requesis made under e Acts secept whsns statubory sxemptions apply.

» Wy be sent by emal io REC members.

10. | undersiand that rformadion relating D this ressarth, incuding the contact detalls on s applicabion, may b=
hiedd on rabional research Rformation sysiemes, and that this will be marsped according io the principles
esfablished In the Ciata Frobecion Act #SEE.

11. Wieere B researnch s reviewsd by a REC within the UK Heaith Depariments Reseanch Ehhics Serdice, |
understand Fal the summary of this study wil b= published on e webshe of the Mabional Ressarch Ethics
Servios (NRES), iogether with e confact point for enquines named beiow. Publication wil @k place no sarler
than 3 monies after [ssue of the ehics commithes"s firal opinion or the widrewal of the appdicabion.

Comtaot point for publiortion/Ho! apoilcanke for RAD Axms)
WRES would Mve o fncivce a confact pole wiih the publiched summany of the chudy for hose wishing fo sl e
drdformation. e wooid e gratetd 8 von wolild indicade cne of dhe oot points Selow,

(4 Chis® Investigator
1 Sponsor

25 TEE3TTITT 329814093
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NHS RE&ED Form IRAS Version 4.0.0

[ Sty co-ondinator

[ Student

[ Ofver — please ghve detals
1 Mome

Aposcs io application for fraining parpocss (ol apoicasdes S RED Foms)
Cptiona — phease Sok a5 aoomyonare:

[l wowid be coment for members. of other RECs bo have access 1o the information In the application in confidenos

for raining purposes. All personal dentfies and efersnoes o sponsors, funders and ressarth unhs wowld be
remaoed.

This sechon was sigred sechonicaly by kirs WHD&N BLHLAT on 2000204E 11-114.

ot THie/Post FriD shudient
Organisation: Unpeersity of Hertomdshire
Ermall: w.ehiziEerts. a0 uk

28 1BS3TTITT 3298483
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NHS R&D Form IRAS Version 4.0.0

DZ Deolaration by the cpomcors reprecentative

i Mene Is mone Man one Sponsorn, By decaraton Should be sigred on behail of the 00— 500N50S Y & Represeniate
off e lead’ sponsor named ot Slkd-1.

| cxfiren that:

1.

This secon was sigred sledronicailly by Professor Jobn Senlor on Z00402015 1233

ot THie/Post Pro Vice-Chancelior (Researth & Inb=mational)
Organisation: Unieersity of Hertordshire
Ermail: J.m.zenionZhemns.acuk

This research proposal Fas besn dsoussed with the Chis? invesigabor amd agresment in principis o sponsor
e ressarch I In place.

An appropriafte process of sclenific oritigue has demonsirabed that this research proposal |s worthehilke and of
high sclenific qualiy.

Ary necessary mdemnity or insuanoe arangerments, &5 desoribed In gueston ATS, wil be In place before
this nessanch starts. Insarance o indemnity policies will b= rerewed Tor Te durabon of e stady whene
NECESSATY.

Arrangements will be In place befors the study starts for B reseanch 1=am 50 H00SSE FESOUNTES 3nd Support
1o dedlver e resaanch a5 proposed.

Arrangements b aliocates nesporsid| Bes for the management, monitoring and reporiing of the nesearch will
b In place befone the nessarch starks.

Thie duties of sponsors st ot In the Reseanch Governance Framework for Health and Sodal Cane wil be
underiaken in relafon o this essarch.

Whens the research | neviewed by a REC within the UK Heallh Depariments Research Sthics Senice, |
undsrsiand that the summany of this shudy @il b= published on T websbe of the Kaboral Ressarth Ethics
Bervice (MRER), ogether with the contact point for snquines ramed in this applcslion. Fubdcation wil ke
place no sarier Fan 3 months afer soue of the sthics commiEes's final opinion or the sfhdrasal of the
appilcadon.

Epeciically, for submissions ko Be Aesearch Ethics Commitiees (RECs) | declans Bakt any and all dinical
‘trials approved by the HRA since 30th Expbemiber 2013 {as defined on IRAS categonies as cinical triaks of
medidnes, devices, omibiraton of meddnes and devioes or ofer dinical rals) haee besn negistered on a
publically accesshbie regisier in compliance with e HARA regisiration reguirements for the UK, or that angy
deferral graned by @ HRA 531 applies.

I 1BS377ITT 32981483
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NHS R&D Form IRAS Version 4.0.0

D Deolaration for chadend projsobs by acedemio cupersicor{c)

1. I Favee read amd approsed bodh the research proposal and this application. | am salisfed Tl the scleni@fic conient
of the reseanch s sabisfaciory for an educabionsl gualfication at this lewel

2. 1 wmderiaikce io Sufl the resporsibdites. of the supsnisor for this study as set ot I the Reseanh Govemance
Framework for Heallh and Social Cars.

3. | caike respons ity for ensuring that @i study 1= comducied In aocondance with the efical principies usderiying the
Declambion of Helsinkl and good practios guideines on the proper conduct of resssri, Inoonjunction with clinkcal

4| ke resporesibdity for ensuring that the applicant ks up bo dabe and comples with the requiremenis. of the law and
reizvant gudeines relabing o sEcurty and confdentalty of pabent amd other personal data, In conjuncion with
clinical superdsors as apropiabs.

Aopmdemio cupsneicor 1

This: section was sigred secironically by Dr Andree| Kosheewskl on 2000L3015 14:20.

Job TiHeFost: Arademic Lead Cinical Development
Crganisabon: UnkesEy of Harifordshine
Emal: a.kostrrewsk e . ac uk
28 1BE3TTITTIZ98M493
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Appendix 7: University of Hertfordshire sponsorship

Mrs Wijdan Elhijazi (Dr Andrzej Kostrzawksi) L ity of Hertford
Department of Pharmacy AL' """"1 QoS
School of Life and Medical Sciences ™3

tel +44 (001707 Z24000
fax +44 (D)I1707 284115
hers ac uk

1 October 2014
Dear Widan,

Re:  UNIVERSITY OF HERTFORDSHIRE SPONSORSHIP IN PRINCIFLE for the following!
RESEARCH STUDY TITLE: Madicnas Relatad Problams Asscciated with the Use of Unicensed and
OfHabel Madicnes n Pacdaing In-patients
NAME OF CHIEF INVESTIGATOR: Mrs Widan Ehjazi
IF STUDENT, NAME OF SUPERVISOR: Dr Andrzey Kostrzewski
UNIVERSITY OF HERTFORDSHIRE ETHICS PROTOCOL NUMBER: LIMS/PGINHSM0ZI0

This Iatter is 10 confrm your research study detaded above has Deen rewiewed and accepted, and | sgree 1o give
Univarsity of Hartfords hire sponscrship in prncple.

Before you commenca your research you must be in ful complance with ail NHS Governance requirsments. You
musl @so secure fdl Unversily of Harfordshire sponsorshep, far which wou wil need to have suppled the fofiowing
documantation

»  Finad version of $ie submitied IRAS form (pdf)

« Appraval from the refevant NRES (NHS) Research Ethics Commitiee (REC) a2 well as confirmation of
tavourable cpirvon of any possible amanomants

« Ewdenca of relevant NHS Permissions {eg Research Passpart) and NHS Trust Management Permissions

(praviously known as RED Approval) as they are recelived

The final version of the protocol

The final varsions of the patent informatian leafiet and infomed consent form

One page summary CV for the Chief investigator (Cl) and, # ressarch student project, 1o the Supervisar

Ay other regulatory permissions required 1or your ressarch, g from the National Infarmation Govemance

Board (N¥GE), under the Human Tissue Act or the lcrising Radiation (Medical Expasure) Regulstions

= Ifapplicable. copies of any contracts/agreements with exteenal orgarisations {eg funders, collaborators, co-
sponsors) involved n your research shudy

As 3 conaition of recaiving fulk ponsarship, & = the responsibiity of the Chiel Investigator o inform the Sponsar of
any changes %0 the duration or funding of the project. changes of INvastigators, Changes 1o the peolocol and any
future amendmants, of desdations from the protocol, which may require ne-evaluation of the sponsceship
arrangements. & 5 a50 the responsibilty of the Chief Investigalor to infarm the funder, the NRES (NHS) Research
Ethics Commsties (REC) srid b retsvan University of Mariardzrire EMNes COmmimas win USiegated Aulhorfy
(ECDA} and any other relevant suthonty of any of thase changes

| lock farward 1o raceiving the above d vants bedore you commence wour resesrch. Please amail these %o

5| hipghh 20 the University can corfirm sponsarship in the meantime, we wish you wel in
pursuing thes interesting research study
Yours gincerely,

D

P sor J M Senior
Pro Vice-Chancallor (Research and Intemalional)

<
i,
iwe
YYVS =5 somcmmeensesncs
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Appendix 8: University of Hertfordshire indemnity letter

& Arthur). Gallagher

Stasion Squara

One Gloucester Straet
SWINDON

SN11GW

Telephons 01793 468318
Fax 01793 468838
Emal ukpublicsector@ajg.com
www.ajginternational. comigh
30th July 2014
Our Ref; 5068828
TO WHOM IT MAY CONCERN
University of Hertfordshire and Subsidiary Companies

Subsidiaries: As agreed with Insurers

We act as Insurance Brokers and Consultants to University of Hertfordshire and hereby
certify that the following described insurance is in force at this date.

Type of Insurance: PROFESSIONAL INDEMNITY

Limit of Indemnity: £5,000,000 any one claim / in the aggregate any one period of
insurance

Insurers: Royal & Sun Alliance Insurance Group

Policy Number: RKK423027/37

Period of Insurance 1% August 2014 to 31* July 2015

The policy includes the following endorsement:

‘It is understood and agreed that this Endorsement applies only in respect of the Client(s) referred to
below.

The Insurers understand that any named Client(s) could make a Claim against the Insured which
could entitle the Insured to indemnity under this Policy. If a Claim occurs the Insurers will, if
requested by the Insured, pay directly to the Client the amount of indemnity which Insurers agree the
Insured is entitled to for the Claim under this Policy. When Insurers make such a payment to a Client
then their receipt shall be a valid discharge of all liability which Insurers have to the Insured to make
any payment under this Policy for the Claim. This Endorsement does not restrict Insurers rights:

a) to defend a Claim on the Insured's behalf or

b) to pay the Ingured the Limit of Indemnity,

It Is a legal requirement world-wide that anyone seeking a new policy of insurancefreinsurance or cover for
additional risks or renewal under an existing policy, must disclose any information that might influence the
insurers/reinsurers in fixing the premium or determining whether to acoept the risk. Under English law, failure to
do so may entitle insurersireinsurers 1o avoid cover from inception and to seek repayment of paid claims. If you
are in any doubt as to whether information is material you should disclose It.

Adthur J. Gallagher {UK) Is 2 rading namo of Hoath Lambart Limitad, which is authorised and regulated by the Finencial Conduc! Authorky, Registerad
Offioa: The Wabrook Buiking, 25 Welbrock, London ECAN &AW, Registered No 1139129 England and Wals
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G Arthur). Gallagher

It is understood that the Clients to which this Endorsement applies are not parties to this insurance
and have no contractual or other rights or obligations under it. Subject otherwise to the Terms and
Gonditions of the Pelicy. For the purposes of this Endorsement the Client is NHS London {London
Strategic Health Autharity).”

This Letter is provided for you as a matter of infarmation only. The issuing of this document
does not make the person or organisation to which it has been issued an additional Insured,
nor does it medify in any manner the Contracts of Insurance between the Insured and
Insurers. Any amendment, change or extension of such contracts can only be effected by
specific endorsements attached thereto,

Should the above-mentioned Contract of Insurance be cancelled, assigned or changed
during the above policy period in such a manner as to affect this document, no obligation to
inform the holder of the Document is required by Arthur J. Gallagher (UK),

If you have any further queries regarding cur client's insurance cover, please do not hesitate
to contact the undersigned.

Yours sincerely

Stephen Streef -
Client Service Advisor

Ayt J, Gallagner (UK is & trading namn of Haath Lambert Limiled, which is authorsad and requlsied by the Francial Conduct Authority, Regishered
Off: The Yalbrook Buldng. 25 Walhrook, Londan ECAN 841, Ragistered Mo 1199129 England and Wales
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Appendix 9: Data collection Form for PICU retrospective study

ID:

Age | GENDER | WEIGHT | HIEGHT | Length of Stay| Allergy | Diagnosis

MEDICATIONS:

NAME | Strength | DATE| DOSE | ROUTE | FREQU- | MRP | MRP Licensing| Comments
ENCY Category | status

Comments:
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Appendix 10: Retrospective study’s medicines and their associated MRPs

Medicine Licencing Number of times Number Number  of Number of
status medicine of times patients
prescribed patient  medicine developed
associate with MRPs
MRPs
MORPHINE UL 193 151 79 77
CLONIDINE UL 146 135 0 0
PARACETAMOL L 120 119 1 1
FUROSEMIDE L 110 102 43 43
SPIRONOLACTON UL 97 93 0 0
E
CEFUROXIME L 87 85 0 0
ROCURONIUM oL 76 71 0 0
POTASSIUM L 74 71 1 1
CHLORIDE
LACTULOSE L 72 72 0 0
MILRINONE UL 72 72 0 0
FENTANYL oL 68 59 1 1
KETAMINE L 51 49 0 0
CO-AMOXICLAV L 49 44 2 2
PARACETAMOL oL 43 32 13 13
PROPOFOL L 42 40 0 0
GENTAMICIN L 41 40 7 7
IBRUPOFEN L 31 30 0 0
ADENOSINE L 29 7 0 0
DOPAMINE L 22 22 0 0
BENZYLPENICILLI L 21 21 0 0
N
CAPTOPRIL UL 19 18 0 0
CHLORPHENIRAM OL 18 18 0 0
INE
LORAZEPAM oL 18 17 0 0
OMEPRAZOLE UL 17 17 0 0
ACICLOVIR L 16 16 0 0
VITAMIN K L 15 15 0 0
CEFTRIAXONE L 15 15 0 0
MIDAZOLAM oL 14 14 0 0
FLUCLOXACILLIN L 14 14 3 3
ASPRIN L 14 14 1 1
PREDNISOLONE L 13 13 0 0
GLYCERIN L 12 12 0 0
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CEFOTAXIME
PANTOPRAZOLE
HEPARIN
AMIODARONE
MORPHINE
DALTEPARIN
PHENYTOIN
PROPRANOLOL
TEICOPLANIN
DOMPERIDONE
ONDANSETRON
CLINDAMYCIN
SALBUTAMOL
DEXAMETHASONE
SILDENAFIL
ADRENALINE
KAY-CEE-L
DIGOXIN

SYTRON
MOVICOL
MEROPENEM
RANITIDINE
VANCOMYCIN
CLARITHROMYCI
N

ABIDEC
AMOXICILLIN
NORADRENALINE
METRONIDAZOLE
TAZOCIN
FLECAINIDE
MUPIROCIN
PHENOBARBITON
E

ORAMORPH
DNASE
NALOXONE
MONTELUKAST
NYSTATIN
DINOPROSITONE
BUDESONIDE
DALIVIT
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PERIPHERAL
DOPAMINE
DICLOFENAC
CYCLIZINE
FOLIC ACID
CARNITINE
PROSTIN
DIHYDROCODIEN
E

CARVEDILOL
AZITHROMYCIN
TRIMETHOPRIM
MAGNESIUM
SULPHATE
SERETIDE 125
GLYCOPYRROLAT
E

LISINOPRIL
AMLODIPINE
CEFRUROXIME
ALFACALCIDOL
SENNA
CLOBAZAM
LEVOTHYROXINE
MAGNESIUM
GLYCOPHOSPHAT
E

FLUCONAZOLE
ACETAZOLAMIDE
TRANEXAMIC
ACID

SODIUM
VALPORATE
UROKINASE
BECLOMETHASON
E

ATROPINE
ACTRAPID
INSULIN
FENTANYL
NOVORAPID
DALTEPARIN
PENICILLIN V
GAVISCON
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SODIUM
CHLORIDE
LOPERAMIDE
OXYCODIENE
VORICONAZOLE
CALCIUM
VIGABATRIN
CIPROFLOXACIN
PANCURONIUYM
SANDO-K
ENOXAPARIN
SODIUM
PHOSPHATE
SODIUM
CHLORIDE
AMINOPHYLLINE
RIFAMPICIN
HEPARIN
POTASSIUM
CANRENOATE
CAFFEINE
CITRATE
COLECALCIFERO
L
LEVETIRACETAM
AMIKACIN
STIRIPENTOL
ENOXIMONE
OMEPRAZOLE
NITROPRUSSIDE
NEOSTIGMINE
METHYLEPREDNI
SOLONE
SODIUM
FEREDETATE
ATENOLOL
VITAMIN D
CETRIZINE
POTASSIUM
CITRATE

SLOW K
DOCUSATE
SODIUM

LANTUS
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LANSOPRAZOLE
BACLOFEN
SUXAMETHONIUM
IPRATROPIUM
PEPTAC
FLECANIDE
PENTASA
ESMOLOL

CHLORAL
HYDRATE
TEMAZEPAM

DOPUTAMINE
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Appendix 11: Retrospective study panel’s Severity Scoring summary:

Case number Member 1 Member 2 Member 3
Pharmacist Consultant Nurse
Case 1 Low Low Low
Case 2 Low Low Low
Case 3 Moderate Moderate Moderate
Case 4 Moderate Moderate Moderate
Case 5 Low Low Low
Case 6 Low Low Low
Case 7 Low Low Low
Case 8 Low Low Low
Case 9 Low Low Low
Case 10 No harm No harm Low
Case 11 Low Low Low
Case 12 Low Low Low
Case 13 Moderate Moderate Moderate
Case 14 Low Low No harm
Case 15 Low Low Low
Case 16 Low Low Low
Case 17 Moderate Moderate Moderate
Case= MRP

Panel= 3 assessors (Consultant, Pharmacist, Nurse)

Scoring system= 5levels (No harm, Low, moderate, Severe, Death)
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Appendix 12: Data collection Form for prospective study

ID:
Date:

Age GENDER | WEIGHT | HIEGHT Length of Stay Allergy Comorbidities Admitted from

(kg) (cm) (days)

Reason for Admission Diagnosis
MEDICATIONS:

NAME DATE DOSE | ROUTE| FREQUI Duratiq Licensinf MRP | MRP No C Inter | outcome | O code

Y status Code of Code | vention | code
Causes
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Day 2:

Medicine

Initial dose

New dose

Why
stopped

cha

Comments
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Appendix 13: PICU prospective study medicines and associated problems

Medicine Licensing Number of Number Number of Number
status times of patients times of
medicine medicine patients
prescribed associated develop
with MRPs  ed
MRPs
MORPHINE UL 164 127 80 77
CLONIDINE UL 121 114 4 4
PARACETAMOL L 105 104 3 3
FUROSEMIDE L 92 86 48 48
SPIRONOLACTONE UL 80 78 0 0
CEFUROXIME L 73 71 0 0
MILRINONE UL 64 64 0 0
ROCURONIUM oL 60 57 0 0
POTASSIUM CHLORIDE L 54 51 1 1
LACTULOSE L 53 53 0 0
FENTANYL oL 47 43 1 1
KETAMINE L 39 37 0 0
CO-AMOXICLAV L 38 35 1 1
PROPOFOL L 33 31 0 0
PARACETAMOL oL 31 22 10 10
IBRUPOFEN L 30 29 0 0
GENTAMICIN L 18 18 5 5
LORAZEPAM oL 18 17 0 0
DOPAMINE L 17 17 0 0
CHLORPHENIRAMINE oL 14 14 0 0
MIDAZOLAM oL 14 14 0 0
ADENOSINE L 13 5 0 0
CAPTOPRIL UL 13 12 0 0
OMEPRAZOLE UL 13 13 0 0
ACICLOVIR L 13 13 0 0
PREDNISOLONE L 12 12 0 0
CEFTRIAXONE L 12 12 0 0
ASPRIN L 12 12 1 1
PANTOPRAZOLE L 10 10 0 0
SALBUTAMOL L 9 8 2 2
AMIODARONE oL 9 7 0 0
ONDANSETRON L 8 8 0 0
FLUCLOXACILLIN L 8 8 1 1
BENZYLPENICILLIN L 8 8 0 0
MORPHINE L 8 8 2 2
DALTEPARIN oL 8 6 1 1
GLYCERIN L 8 8 0 0
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PHENYTOIN
KAY-CEE-L
DOMPERIDONE
SYTRON
TEICOPLANIN
HEPARIN
PROPRANOLOL
DIGOXIN
CEFOTAXIME
CLINDAMYCIN
CLARITHROMYCIN
SILDENAFIL
DEXAMETHASONE
ABIDEC
ADRENALINE
RANITIDINE
VITAMIN K
PHENOBARBITONE
TAZOCIN
DALIVIT

DNASE
VANCOMYCIN
MEROPENEM
MONTELUKAST
AZITHROMYCIN
ORAMORPH
NYSTATIN
MOVICOL
NORADRENALINE
CYCLIZINE
METRONIDAZOLE
VANCOMYCIN

MAGNESIUM SULPHATE

FOLIC ACID
AMLODIPINE
CLOBAZAM
NALOXONE
MAGNESIUM
GLYCOPHOSPHATE
SERETIDE

TRIMETHOPRIM
BUDESONIDE
AMOXICILLIN
FLUCONAZOLE
DIHYDROCODIENE
ALFACALCIDOL
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PROSTIN
GLYCOPYRROLATE
GENTAMICIN
DINOPROSITONE
LISINOPRIL
ACETAZOLAMIDE
TRANEXAMIC ACID
CO-AMOXICLAV
MUPIROCIN
LEVOTHYROXINE
ACTRAPID INSULIN
OMEPRAZOLE
IPRATROPIUM
FLECAINIDE
CARVEDILOL
LANTUS
AMINOPHYLLINE
BECLOMETHASONE
BACLOFEN
ESMOLOL
PENTASA
LOPERAMIDE
DEXTROS
FENTANYL
LANSOPRAZOLE
VORICONAZOLE
FLECANIDE

SLOW K
DALTEPARIN
CALCIUM
NOVORAPID
CETRIZINE
DOCUSATE SODIUM
POTASSIUM CITRATE
NEOSTIGMINE
ATENOLOL
CARNITINE
SODIUM VALPORATE
SODIUM FEREDETATE
ENOXIMONE
VITAMIN D

PEPTAC
PERIPHERAL
DOPAMINE
FLECAINIDE

UL
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METHYLEPREDNISOLO

NE
CIPROFLOXACIN
SODIUM CHLORIDE
NITROPRUSSIDE
SENNA
LEVETIRACETAM
PENICILLIN V
STIRIPENTOL
SODIUM PHOSPHATE
POTASSIUM
CANRENOATE
PANCURONIUYM
RIFAMPICIN
GAVISCON
VIGABATRIN
SANDO-K
AMIKACIN
UROKINASE
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Appendix 14: NICU prospective study medicines and associated problems

Medicine Number of Number of Number of MRPs Number of
times medicine patients associated with patients
prescribed developed MRPs

FENTANYL 108 87 1 1

BENZYLPENICILLIN 92 87 45 45

MORPHINE 92 74 36 35

DEXAMETHASONE 91 87 0 0

CEFOTAXIME 89 87 0 0

SODIUM CHLORIDE 88 87 0 0

CUROSURF 87 87 0 0

ATROPINE SULPHATE 87 87 0 0

GLYCERYL 87 87 0 0

TRINITRATE

FOLIC ACID 87 87 0 0

CAFFEINE CITRATE 87 87 0 0

SUXAMETHONIUM 87 87 0 0

CHLORIDE

PHYTOMENADIONE 87 87 0 0

PARACETAMOL 82 74 9 9

CLONIDINE 71 66 4 4

FUROSEMIDE 52 51 27 27

SPIRONOLACTONE 49 47 0 0

CEFUROXIME 47 45 13 13

POTASSIUM 40 38 0 0

CHLORIDE

MILRINONE 39 39 0 0

ROCURONIUM 32 30 0 0

LACTULOSE 25 25 0 0

KETAMINE 20 18 0 0

PROPOFOL 20 19 0 0

CO-AMOXICLAV 18 17 16 15

IBRUPOFEN 17 16 0 0

GENTAMICIN 11 11 4 4

LORAZEPAM 10 9 0 0

CHLORPHENIRAMINE 10 10 0 0

DOPAMINE 9 9 0 0

ADENOSINE 9 2 9 2

ASPRIN 9 9 1 1

OMEPRAZOLE 9 9 0 0

PANTOPRAZOLE 8 8 0 0

MIDAZOLAM 8 8 0 0

CEFTRIAXONE 7 7 0 0

CAPTOPRIL 7 7 0 0

FLUCLOXACILLIN 7 7 1 1
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PREDNISOLONE
SYTRON
ACICLOVIR
SALBUTAMOL
AMIODARONE
ONDANSETRON
GLYCERIN
PHENYTOIN
HEPARIN
CLINDAMYCIN
DOMPERIDONE
DALTEPARIN
SILDENAFIL
ADRENALINE
KAY-CEE-L
VITAMIN K
ABIDEC
METRONIDAZOLE
TEICOPLANIN
NORADRENALINE
DIGOXIN
MORPHINE
CYCLIZINE
MOVICOL
ALFACALCIDOL
DNASE
AMOXICILLIN
MAGNESIUM
SULPHATE
PHENOBARBITONE

LISINOPRIL
TRANEXAMIC ACID
RANITIDINE
CLOBAZAM
LEVOTHYROXINE
PROPRANOLOL
FLUCONAZOLE
DALIVIT
MEROPENEM
CO-AMOXICLAV
DINOPROSITONE
MONTELUKAST
ORAMORPH
CLARITHROMYCIN
TRIMETHOPRIM
DOCUSATE SODIUM
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PENICILLIN V
ACETAZOLAMIDE
IPRATROPIUM
SANDO-K
VANCOMYCIN
TAZOCIN
BUDESONIDE
VANCOMYCIN
MUPIROCIN
LANSOPRAZOLE
LANTUS

NYSTATIN

SODIUM VALPORATE
POTASSIUM CITRATE
ACTRAPID INSULIN
AMIKACIN
NOVORAPID
SERETIDE
RIFAMPICIN
CIPROFLOXACIN
PERIPHERAL
DOPAMINE
GLYCOPYRROLATE
AZITHROMYCIN
ENOXIMONE
BACLOFEN
GAVISCON
CALCIUM
NALOXONE
CARNITINE
STIRIPENTOL
ESMOLOL
FENTANYL
CARVEDILOL
SODIUM PHOSPHATE
MAGNESIUM
GLYCOPHOSPHATE
DALTEPARIN

METHYLEPREDNISOL
ONE

LOPERAMIDE
FLECAINIDE
BECLOMETHASONE
PEPTAC
NEOSTIGMINE
PROSTIN
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DIHYDROCODIENE 1 1
POTASSIUM 1 1
CANRENOATE

LEVETIRACETAM

OMEPRAZOLE 1 1

RN
RN
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Appendix 15: Summary of the three studies’ findings

Setting  Design Total Patients  Total Medicines Total Total Lwith TotalOL OL & MRPs MRPs preventability
patients with medicine with MRPs L MRPs & UL UL with  categories  severity
MRPs S MRPs MRPs
PICU Retrospect 194 53% 2000 8% 165 1085 7% 915 10.3% 84% 5% no 30.3%
ive study (102) (165) (71) (94) ADRs harm
& 16% 71% low
TEs harm
24%
moderate
harm
PICU  Prospectiv 147 79% 1578 11% 178 831 9% 747 14.2% 83% 6% no 34%
e study (116) (178) (72) (106) ADRs &  harm
17% TEs  72% low
harm
22%
moderate
harm
NICU Prospectiv 87 90% 1978 9% 186 1139 9% 839 10% 100% 6% no None
e study (78) (186) (103) (83) ADRs harm
92% low
harm
2%
moderate

harm
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