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I am a Pharmacist
I am a specialist in medications
I supply medicines and pharmaceuticals to those who need them.
I prepare and compound special dosage forms.
I control the storage and preservation of all medications in my care.
I am a custodian of medical information
My library is a ready store of drug knowledge.
My files contain thousands of specific drug names
and tens of thousands of facts about them.
My records include the medication and health history of entire families.
My journals and meetings report advances in pharmacy from around the world.
I am a companion of the physician
I am a partner in the case of every patient who takes any kind of medication.
I a consultant on the merits of different therapeutic agents.
I am the connecting link between physician and patient
and the final check on the safety of medicines.
I am a counsellor to the patient
I help the patient understand the proper use of prescription medication.
I assist in the patient’s choice of non-prescription drug or in
the decision to consult a physician.
I advise the patient on matters of prescription storage and potency
I am a guardian of public health
My pharmacy is a centre for health care information.
I encourage and promote sound personal health practices.
My services are available to all at all times.
This is my calling. This is my pride
Anon

What do patients want
from their pharmacist?
Maria Cordina B. Pharm (Hons) Melit. PhD (QUB)
Editor
Email: president@mcppnet.org
I recently attended a conference where
a ‘representative’ patient was asked to
talk about what patients want from the
pharmacist. The reply was a very touching
and honest one. One which I felt should
be shared with the readers of our Journal.
Patients who come to the pharmacy
for medication are people who are unwell.
In some cases it may be mild but in others
their condition may be very serious and
having a significantly negative impact on
their lives and those of their loved ones.
Sometimes it may not be the patients
themselves, but their carers who interact
with the pharmacist, and they too could
be passing through a difficult time. Hence
the primary requirement was for the
pharmacist to be kind and approachable
and not just a person who is an ‘expert’
and instructs on the use of medication.
The pharmacist needs to put the patient
at ease, and address their fears and
concerns. Some patients who are going
through very difficult times may be scared
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and anxious and need understanding and
reassurance.
Having a pharmacist who can
communicate effectively was seen a
priority. Developing a professional
relationship, earning the patients’ trust
and showing respect towards the patient
and their situations would go a long way to
supporting the patient and working together
to achieve the desired health outcomes.
‘I would like the pharmacist to know my
name, I want to feel that she/he knows me
and understands what I am going through.
I want the pharmacist to smile, to listen to
me, to talk to me in a language that I can
understand. I would like the pharmacist to
tell me “please make sure that you take your
medication” in a way that he /she really
means it. Above all I want the pharmacist
to really care for me and demonstrate that
care. Concluding our encounter with a
personal approach such as “do your best to
get better and come back if you need more
assistance” would be really appreciated.’

I have reported the above paragraph in
the individuals own words which I believe
are very meaningful. The patient wants to be
treated as a person first and foremost and
wants to feel cared for. Patients want to build
a relationship with the pharmacist, and would
like the pharmacist to be receptive to this.
While they want to be given general advice
about their health and about their medication,
discuss problems with their medication and be
supported in the taking of their medication
they want to do this in the right environment,
both psychological and physical environment,
which needs to be created by the pharmacist.
What patient is highlighting can only
be achieved when pharmacists make the full
transition from product focus to patient focus.
While this may have been achieved in some
situations, in others it is still lacking and
we need to strive harder towards this goal.
Treating the patient as a person who needs
our care, support and expertise will enable us
to better deliver the necessary pharmaceutical
care to the individual.

Journal of the Malta College of Pharmacy Practice

3

The European added value
of health system cooperation
to ensure access to innovative
medicines and technologies
The contribution made by the Maltese Presidency of the Council of the European Union
January-June 2017 to strengthen health system cooperation
Natasha Azzopardi Muscat

MD, Msc Public Health, Msc Health Services Management, PhD, FFPH, DLSHTM

Directorate for Health Information and Research, 95 G’Mangia Hill PTA 1313 G’Mangia, Malta
Department of Health Services Management, Faculty of Health Sciences, University of Malta
c/o/ Mater Dei Hospital MSD 2090 Msida, Malta
President European Public Health Association (EUPHA)
Email: Natasha.azzopardi-muscat@um.edu.mt @natasha_azzmus
Educational aims
• To increase awareness about the role played by the Maltese Presidency of the
Council of the European Union
• To appreciate the potential of increased cooperation between health systems as a
mechanism to address critical health system challenges
• To gain an understanding of the state of play in regional country cooperation to
improve access to innovative medicines and technologies
Key words
Health systems, European Union, International Cooperation, Health technology, joint procurement
Abstract

Between January and June 2017, Malta held the Presidency of the
Council of the European Union (EU). One of its thematic priorities
was Structured Cooperation between health systems. Evidence for
strengthened cooperation in the areas of procurement of health
technologies and delivery of highly specialised services was presented
and discussed in a series of meetings. Council Conclusions were
elaborated and an ambitious cooperation declaration between Southern
European countries in the area of access to innovative medicines was
signed. This article describes the rationale for these linked activities
as a means to support European health systems in addressing critical
challenges that cannot be tackled by Member States acting alone. These
cooperation initiatives are important in the light of the evolving debate
on the Future of Europe and the role that health policy should play in
the European Union post 2020. Malta, as a small Member State with an
open market, is often exposed earlier and more harshly to the impacts
of market and environmental changes on its health system. It can
therefore play an important role in scanning the horizon for potential
impacts and proposing appropriate policy responses at European level.
4
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Introduction
In January 2017, for the first time in history,
Malta took up the Presidency of the Council
of the EU. As is customary, Malta presented
its thematic priorities for discussion and
debate. In the health sector, one of the
two main priorities presented was that of
‘Structured Cooperation between Health
Systems’.1 This was defined as “Voluntary
and organized cross-border activity between
health care sector actors (e.g. governments,
health agencies, providers, professional
bodies, funders, educational institutions and
others)”.2 Article 168(7) of the Treaty of
the EU makes it clear that when it comes
to health systems, Member States are in
the driving seat and Union action shall
complement the efforts of Member States.3
Traditionally, there have been serious
tensions between Member States and the EU
on issues related to health systems at EU
level.4 The Maltese Presidency by proposing a
voluntary approach, took into consideration
the existing tensions whilst attempting
to propose a solution that would allow
those Member States who wish to do more
together to do so in an effective manner
with continuity, structure and support from
the European institutions. This multi speed
Europe approach is one of the options put
forward for consideration on the Future
of Europe White Paper by the Juncker’s
European Commission as Europe deliberates
on its future post 2020 and post Brexit.5
Rationale
The Maltese Presidency chose to focus upon
improving health systems cooperation with
a view to finding ways to enhance access
to innovative medicines, technologies and
highly specialised services for European
citizens. In its approach, the Presidency
sought to emphasise the word voluntary
when talking about structured cooperation
since following the experience of the
patients’ rights and cross-border directive,
the need to promote the idea of moving
away from a one size fits all approach in the
health sector was acknowledged. Increasing
cross-border health system cooperation was
proposed as one of the solutions that can
be used to address commonly experienced
challenges arising due to circumstances
beyond the control of national policy more
effectively. The rationale considered that
cooperation with other health systems
may lead to enhanced efficiency thereby
contributing towards the health system
sustainability objective.
Issue 23 2017

The Maltese health system is well placed
to steer this discussion at a European level
for the following reasons. Cross border
cooperation is an intrinsic characteristic
of the Maltese health system with longstanding practical experience in both
structured patient mobility (e.g. patients
travelling overseas for treatment of rare
diseases) and structured professional
mobility (for specialist training purposes).6
Secondly the Maltese health system with its
small market characteristics has been faced
with challenges in securing affordable access
to innovative medicines for cancer and rare
diseases, but this issue is now mainstream
on the European (global) policy agenda
and therefore a window of opportunity for
concrete action is available.
Process
In order to construct an informed debate,
the Maltese Presidency commissioned the
production of two policy briefs by the
European Observatory on Health Systems and
Policies to answer the following questions:
• How can structured cooperation
between countries address health
workforce challenges related to
highly specialized health care?2
• How can voluntary cross-border
collaboration in public procurement
improve access to health technologies
in Europe?7
The Presidency, through the Ministry
for Health, organised a series of meetings
where the above topics were discussed.
These included a workshop on Structured
Cooperation between Health Systems,
an informal meeting for Directors of
Pharmaceutical Policy, the meeting of
Competent Authorities for Pricing and
Reimbursement of Medicines and the
Pharma Round Table of Health Minister
with Industry. These items were also on the
agenda of the Informal Health Ministers
meeting as well as the EPSCO Council where
Council Conclusions were presented for
adoption. Under the Maltese Presidency,
eight EU Member States (Cyprus, Greece,
Ireland, Italy, Malta, Romania, Portugal,
Spain) signed up to the Valletta declaration.8
In this declaration, these Member States
agreed to cooperate to be in a position
to better guarantee patient access to
innovative medicines and therapies whilst
ensuring health system sustainability. In
order to achieve this objective, the Member

Issue 23 2017

States agreed to establish a technical
committee to explore voluntary cooperation
in areas including; sharing information,
identifying best practices, horizon scanning,
price negotiations and joint procurement.
The values of trust, loyalty, solidarity and
transparency were underlined as being key
to the success of this initiative.

the issue of access to innovative medicines
more cost-effectively. A number of agreements
have been signed in past months incuding
the BENELUXA, Baltic, Visegrad and during
the Maltese Presidency the Valletta group of
Southern European countries, including Cyprus,
Greece, Italy, Malta, Portugal, Spain joined by
Ireland and Romania. The expectation is that
by pooling capacities and bargaining power,
Member States would be better able to address
the market asymmetry between industry and
governments, particularly for smaller Member
States. This of course will depend upon the
willingness of the pharma industry to engage
in meaningful dialogue. In this sense, the
adoption of terms of reference for a more
permanent forum between Member States and
industry achieved through the efforts of the
Maltese Presidency is an important step in this
process.
The adoption of Council Conclusions on
Encouraging Member States driven Voluntary
Cooperation between Health Systems provides
a framework within which several actions
can be developed in the coming years.9 The
following are amongst the key priorities
identified:
• Better anticipation of the impact of new
medicines and technologies on health
systems through more coordinated
horizon scanning
• An emphasis on the monitoring during
the post-marketing phase, to evaluate
the outcomes, including the impact,
that adoption of innovative health
technologies has on patient and on
health systems
• Exchange information to increase
transparency and improve the leverage of
individual Member States’ in negotiations
with industry

Discussion
Health systems are currently facing a ‘perfect
storm’ with multiple challenges producing
a strong force that is challenging the
status quo and traditional way of funding
and organising health services. Changes in
information technology (IT), changes in
citizen and patient expectations, the new
medicines and technology pipeline, genetic
therapies, changes in payment systems
and changes in provider configurations
are some of the key issues that are
coinciding to produce a serious effect
on access and sustainability of European
health systems. Furthermore, the nature of
developments in medicine and the evolution
of the pharmaceutical market means that
mechanisms that may have worked in the
past to secure access at sustainable prices
will no longer continue to produce the
desired results. As a consequence, it appears
that there is a clear added value for health
systems to work more closely together. The
following areas emerge specifically as focus
areas in which cross border cooperation can
be strengthened: collation of data, evidence
and knowledge in the post-marketing/
procurement phase, new ways of funding –
new financial instruments (bonds system,
data for discounts, grouping of countries to
enable negotiations for larger populations
and increase bargaining power).7 These
considerations are particularly relevant for
the areas of rare diseases and personalised
As discussions on the role of the future of
health care.
Europe unfold, it is important to ensure that
Member States have shown interest in
the public health objectives and health system
coming together in groups to try and address dimension remain firmly embedded in the

Key points
•
•
•
•

Between January and June 2017 Malta took up the Presidency of the Council of the EU
Improving health systems voluntary cooperation to enhance access to innovative
medicines, technologies and highly specialised services for European citizen was a key
priority
Eight countries signed the Valletta declaration to cooperate to better guarantee
patient access to innovative medicines and therapies whilst ensuring health system
sustainability
The adoption of Council Conclusions on Encouraging Member States driven Voluntary
Cooperation between Health Systems provides a strong legacy for the Maltese Presidency
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context of promoting pharmaceutical policy
and industry within the European Union.
In this way, it will be possible to strike the
much-needed balance between promoting
the European Union as a hub for innovation
and industrial growth alongside assurance
of equitable access to this innovation by
all European Union citizens irrespective of
where they reside.
Conclusion
Developments in the medicines pipeline
and changes to the medicines regulatory
framework are placing increased pressure on
health systems to rethink their approach to
ensure sustainable access to innovation. This
issue is being dealt with at an international
level through several fora. The Maltese
Presidency, through its policy proposals
and discussions has made an important
contribution in taking this agenda forward
within the European Union10 and has left a
strong legacy upon which further work can
be carried out.11
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Introduction
The risk of QTc-prolongation has become
an important issue in medication safety, as
in rare cases it can lead to serious adverse
events such as Torsade de pointes (TdP)
and sudden cardiac death (SCD). In the last
decade, several drugs have been removed
from the market (e.g. cisapride) or restricted
in use (e.g. domperidone, (es)citalopram)
because of this risk.1 At the moment, more
than 170 drugs are linked with this risk of
QTc-prolongation, as defined in the QT-drug
lists of CredibleMeds.2 Furthermore, a lot of
other risk factors (e.g. age, female gender,
electrolyte disturbances, cardiovascular
and other comorbidities, congenital long
QT-syndrome) can increase the risk.3 Due
to possible combinations of these factors
with additive effect on the QTc-interval,
a complex risk estimation is warranted for
each individual patient who receives a QTcprolonging drug. Community pharmacists play
an important role in this risk management,
especially in the detection of drug-drug
interactions (DDI) with risk of QTcprolongation.

Drug-induced
QTc-prolongation:
risk management
in a community pharmacy
Eline Vandael
Veerle Foulon
Clinical Pharmacology and Pharmacotherapy, KU Leuven, Leuven, Belgium
Email: Eline.Vandae@kuleuven.be; Veerle.Foulon@kuleuven.be
Educational aims
• To summarize basic information about the risk of QTc-prolongation
• To list recommended sources and provide a risk score and an algorithm to deal with
the risk of QTc-prolongation in a community pharmacy
• To emphasize the role of a community pharmacist in this risk management
Key words
QTc-prolongation, Torsade de Pointes, risk management, community pharmacy
Abstract

A prolonged QTc-interval can in rare cases lead to ventricular
arrhythmias (Torsade de Pointes) and sudden cardiac death. Most
cases of QTc-prolongation are associated with medication, as listed in
the QT-drug lists of CredibleMeds. Beside QTc-prolonging drugs, other
patient-specific risk factors are associated with this risk. Community
pharmacists have an important role in the risk management of QTcprolongation. The aim of this paper is to give an overview of the most
important aspects in the risk of QTc-prolongation, to underline the
relevance of this risk and to offer tools to help community pharmacists
deal with this risk in clinical practice.
Issue 23 2017

Definition of a prolonged QTc-interval
The QT-interval is an important phase in an
electrocardiogram (ECG); it is measured in
milliseconds (ms) from the beginning of the
QRS-complex until the end of the T-wave
(see Figure 1). The QT-interval measures the
ventricular depolarization followed by the
ventricular repolarization. QT-prolongation
is used as a marker for a prolongation of the
ventricular repolarization time.4,5
Because the QT-interval varies with the
heart rate (HR), the corrected QT-interval
(QTc-interval) should be used. Various
correction formulas are available for this
correction.6 The Bazett formula is the easiest
correction and most used in clinical practice.
However, this is not an ideal correction;
it results in an over-correction of the QTinterval at elevated heart rates and in an
under-correction at heart rates below 60
beats per minute (bpm).4,7 The Fridericia
formula has been suggested to replace
Bazett.4
A QTc-interval higher than 450 ms in
adult males and higher than 470 ms in adult
females is defined as prolonged. QTc-values
higher than 500 ms are strongly prolonged
and linked with a 2- to 3-fold higher risk for
TdP (4;5;8). A delta QTc (difference in QTc
between a baseline and follow-up ECG) higher
than 30 ms and certainly higher than 60 ms
must also be considered as a risk for TdP.7
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Figure 1: QT-interval

Torsade de Pointes
The term TdP, referring to the presentation
of ‘twisting points’ on an ECG (see Figure 2),
was introduced by the French cardiologist
Dessertenne in 1966.1,4 TdP is a ventricular
polymorphic tachycardia, characterized by
a change in amplitude and morphology of
QRS-complexes, a short-long-short pattern
at the start and a HR of 160 to 240 bpm.
In most cases, it terminates spontaneously.
However, in few cases, it will lead to
ventricular fibrillation and SCD. Typical
symptoms of TdP are dizziness and syncope.
In case of non-spontaneously ending
TdP or ventricular fibrillation, immediate
cardioversion should be performed. Other
treatments for TdP (including prevention
of reoccurrence) consist of intravenous
magnesium sulfate, repletion of potassium,
isoproterenol (ß-receptor agonist) to prevent
bradycardia, stopping QTc-prolonging drugs
and implanting a pacemaker in case of
chronic bradycardia.4,8,9
The overall incidence of TdP in a general
population was estimated at 50 per million
person-years.10,11 However, these numbers
are probably an underestimation, because
only a part of the patients reach the hospital
alive. Furthermore, TdP-cases are often not
recognized or not registered on an ECG. Also
the proportion of SCD that are caused by
TdP is unclear.4,12 Approximately one-fifth
of the TdP-cases will proceed in ventricular
fibrillation of which approximately 85% will
be fatal.11,13
Besides TdP and sudden cardiac death,
QTc-prolongation is also linked with other
serious outcomes. Pickham et al. reported
8

that patients in critical care units with
a prolonged QTc-interval have a longer
hospital stay and a 3-times higher overall
in-hospital mortality than patients without
QTc-prolongation.14
Drugs with a risk of QTc-prolongation
and TdP
Both cardiac and non-cardiac drugs
are linked with QTc-prolongation and
TdP. Different therapeutic classes are
involved, e.g. antibiotics, antipsychotics,
antidepressants, oncolytic agents and
antihistamines. Antiarrhythmic drugs like
quinidine and sotalol have the highest risk
of causing TdP (in 1-5% of the exposed
subjects). With non-cardiac drugs, the
risk of TdP is considered to be lower
(0.01-0.0001%).1,15 Most frequently, QTc-

prolonging drugs inhibit the rapid component
of the delayed potassium current by blocking
the hERG-channels (regulated by the human
ether-a-go-go–related gene (hERG)), which
results in a prolongation of the repolarization
phase and a prolongation of the QTcinterval.4,16
The American organization CredibleMeds
(2) has created lists of QTc-prolonging drugs,
based on the evidence per drug:
§ List 1: drugs with a known risk for TdP
(substantial evidence for causing TdP)
e.g. haloperidol, escitalopram,
domperidone, methadone, macrolides,
moxi/levo/ciprofloxacine, sotalol
§ List 2: drugs with a possible risk for TdP
(substantial evidence for QTc-prolongation,
but evidence for TdP is lacking)
e.g. risperidone, venlafaxine, protein
kinase inhibitors, tacrolimus, tamoxifen
§ List 3: drugs with a conditional risk for TdP
(risk of QTc-prolongation and/or TdP in
certain conditions, e.g. overdose, cLQTS,
interaction with other drugs)
e.g. furosemide, indapamide, trazodone,
pantoprazole, metronidazole
§ List 4: drugs to be avoided by patients with
congenital long QT-syndrome (all drugs in
the previous lists and heart stimulants)
The evidence per drug is collected in
the medical literature (Pubmed search), the
FDA label, summary of approval on the FDA
website, cases in the FDA’s Adverse Event
reporting System and reports to CredibleMeds.
Subsequently, this evidence is reviewed by the
CredibleMeds review team with the help of the
Bradford-Hill criteria, and finally allocated to
the different lists. The QT-drug lists are freely
available on the website www.crediblemeds.org

Table 1: Risk score for QTc-prolongation, score ≥ 5 defined as high risk
Risk factors for QTc-prolongation
§
§
§
§
§
§
§

Use of ≥1 potassium-lowering diuretic *
Use of ≥1 anti-arrhythmic drug
Age ≥65 years
Female gender
Thyroid disturbances
Cardiovascular comorbidities **
Diabetes mellitus

TOTAL RISK SCORE

Points
3 points
3 points
2 points
2 points
2 points
1 point
1 point
Maximum 14 points

* No points if used in combination with potassium-sparing diuretics
** Including antihypertensive drugs, beta-blocking agents, nitrates, calcium-channel blockers, agents acting on the
renin-angiotensin system and lipid-modifying agents
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for registered users and are continuously
updated based on new information.2,17
Other risk factors for QTc-prolongation
Besides QTc-prolonging drugs, a lot of other
patient-specific risk factors are mentioned
in the literature1,4,18,19 including:
§ Demographic factors (e.g. age ≥65 years,
female gender, smoking, alcohol use,
over- and underweight)
§ History of a prolonged QTc-interval
§ Cardiovascular comorbidities (e.g.
rhythm disturbances, heart failure,
hypertension)
§ Other comorbidities (e.g. thyroid
disturbances, diabetes, liver- or kidney
failure, infections)
§ Electrolyte disturbances (e.g.
hypokalemia, hypocalcemia,
hypomagnesemia)
§ Genetic predisposition
To understand the interplay between
genetic mutations, the use of QTcprolonging drugs and other risk factors, the
term ‘repolarization reserve’ was introduced
by Roden et al. in 1998. This framework
explains that there are physiological
mechanisms available that maintain the
normal cardiac repolarization and that this
can vary among patients. These mechanisms
are a protection (reserve) against factors

that may distort the normal ventricular
repolarization. The more risk factors present,
the more susceptible a person becomes
for developing QTc-prolongation and TdP
(reduced reserve). Consequently, multiple
risk factors are needed to overcome this
barrier. However, one should be aware that
one additional factor can suddenly lead to
QTc-prolongation and TdP.4,9,20
A recent systematic review of Vandael et
al. summarized and assessed the evidence on
different risk factors for QTc-prolongation.3
Based on this review, a preliminary risk score
for QTc-prolongation (the RISQ-PATH score)
was developed.21 This risk score is mainly
useful for the hospital setting, as it needs a
lot of clinical information, including recent
lab results. For community pharmacists, we
developed a simplified QT risk score based on
the information that is usually available in
a community pharmacy (see Table 1).22 A QT
risk score ≥ 5 points is defined as a high risk
for QTc-prolongation. Moreover, an algorithm
(see Figure 3) was developed to help
community pharmacists decide when the
prescribing physician should be contacted
in case of a QTc-prolonging DDI, taking
into account the number of QTc-prolonging
drugs, the classification in CredibleMeds and
the risk score.22 In Table 2, some additional
recommendations for clinical practice are
listed.

Table 2: Additional recommendations for clinical practice
If you need to contact the prescribing physician concerning
a QTc-prolonging DDI:
§
§
§
§

Specify the type of DDI and the involved QTc-prolonging drugs.
Specify the other risk factors for QTc-prolongation (see risk score in Table 1).
Ask if a recent ECG is available.
Try to propose an alternative drug.

Recommendations to find an alternative drug:
§ Focus on the QTc-prolonging drug that is started.
§ Try to find an alternative which is not listed in the CredibleMeds lists.
§ If such an alternative is not available, a drug of list 3 or 2 of CredibleMeds
should be preferred.
§ Still no alternative? Ask the physician if it is possible to plan a follow-up ECG
and/or if you can warn the patient for the symptoms of TdP.
How to warn a patient for the risk of QTc-prolongation and TdP?
§ Underline that it is a very rare risk.
§ Mention the most common symptoms of TdP: sudden dizziness, fainting and
palpitations.
§ Tell the patient that if these symptoms occur, the physician should be contacted
as soon as possible.
§ Emphasize that the patient can always contact you in case of questions or worry.
Issue 23 2017

An example in clinical practice
Andrew (70 years old) enters the pharmacy
with a prescription for levofloxacin
(indication: prostate infection). You notice
in his medication history that he also takes
donepezil for Alzheimer disease. On your
screen, an alert for a QTc-prolonging DDI
pops open.
STEP 1: Check which drugs are involved in
the QTc-prolonging DDI
In this case, levofloxacin and donepezil are
linked with a risk of QTc-prolongation. Both
drugs are classified in list 1 of CredibleMeds
(known risk of TdP).
STEP 2: Check if the patient has other risk
factors for QTc-prolongation
Andrew is older than 65 years and he also
uses two cardiovascular drugs (perindopril
and bumetanide). If we calculate the
simplified QT risk score (Table 1), Andrew
has a score of 6 points which correlates with
a high risk.
STEP 3: Consider if an action is needed
Taking into account that 2 drugs of list 1
are involved in the QTc-prolonging DDI (see
algorithm in Figure 3), that Andrew has a
high risk score for QTc-prolongation and
that it is a new prescription for an antibiotic
treatment in which case it is still possible
to suggest an alternative, it is in this case
recommended to contact the physician.
STEP 4: Consider which physician should be
contacted
The best choice is to contact the physician
who prescribed the new treatment. It
is possible that it was prescribed by a
specialist who was not aware of the other
medications of Andrew. If the specialist
cannot be reached, you can also contact
the general practitioner (GP). In this case
levofloxacin was prescribed by the GP, so we
will contact him.
STEP 5: Try to suggest an alternative drug
For a prostate infection, amoxicillin in
combination with an enzyme inhibitor is the
second-line choice besides levofloxacin and
is not included in the lists of Crediblemeds.
We can suggest this as an alternative
treatment for Andrew.
STEP 6: Contacting the physician
The GP agrees with your suggestion to
replace levofloxacin with amoxicillin in
combination with clavulanic acid.
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STEP 7: Explanation to the patient
Carefully explain the potential risk of QTcprolongation to Andrew. Underline that it
concerns a very rare side effect, but that
you discussed it with his GP that it is a
safer option to use an alternative antibiotic
treatment.

Figure 2: An example of a TdP

STEP 8: Register in the pharmaceutical file
of the patient how you handled the DDI
By registering the performed action in the
pharmaceutical file of Andrew, you can
always look back how you handled this QTcprolonging DDI.
Conclusion
Drug-induced QTc-prolongation can in
rare cases lead to serious life-threatening
outcomes. Pharmacists have an important
role in the risk management of QTcprolongation. They should be cautious for
QTc-prolonging DDI, especially if drugs of
list 1 of CredibleMeds or other patientspecific risk factors are involved.

Figure 3: Algorithm to handle QTc-prolonging DDI in a community pharmacy
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10 multiple choice evaluation questions
1.

Which length of the QTc-interval is correlated with a
significant higher risk for TdP?
A. QTc ≥ 100 ms
B. QTc ≥ 400 ms
C. QTc ≥ 500 ms

2.

A prolonged QTc-interval will always result in TdP.
A. Correct
B. Not correct

3.

Most of the times, QTc-prolonging drugs will prolong
the QTc-interval by:
A. Blockage of calcium channels
B. Activation of calcium channels
C. Blockage of potassium (hERG) channels
D. Activation of potassium (hERG) channels

4.

Which are typical symptoms of a TdP?
A. Dizziness | B. Paresthesia
C. Chest pain | D. Syncope | E. Palpitations
A. Only symptom e
B. Symptoms b and e
C. Symptoms a, d and e
D. None of the mentioned symptoms

5.

Which of the following drugs have a clear risk for TdP
(list 1 CredibleMeds)?
A. Erythromycin | B. Ranitidine
C. Levetiracetam | D. Doxycycline | E. Donepezil
A. Drugs a and e
B. Only drug a
C. Drugs b, d, and e
D. All mentioned drugs

6.

Citalopram is classified in list 1 of CredibleMeds.
A. Correct
B. Not correct

7.

Which of the following risk factors are all linked with
QTc-prolongation?
A. Age, female gender, dementia, hyperkalemia
B. Age, female gender, diabetes, hypokalemia
C. Age, dementia, diabetes, hypercalcemia
D. Age, female gender, hypocalcemia, gout

8.

The use of diuretics is a risk factor for QTc-prolongation.
A. Correct
B. Not correct

9.

Hanna (24 years) enters the pharmacy with a
prescription for ciprofloxacin 250mg for a bladder
infection. You know that she also suffers from a
depression and that she is treated with escitalopram
10mg. Besides escitalopram, paracetamol is also included
in her medication history. Based on the provided
algorithm (see Figure 3), which action will you take?
A. There is no risk for QTc-prolongation.
No action is needed
B. There is an increased risk for QTc-prolongation
and you decide to contact the physician.
C. There is increased risk for QTc-prolongation.
However, you decide to only warn the patient
for the symptoms of TdP.

10.

Thomas (35 years) suffers from a bipolar disorder and,
for already 10 years, he is treated with lithium 500mg.
Lately, his disorder deteriorated and his psychiatrist
decided to additionally start levomepromazine. Thomas
does not use other chronic medication. Based on the
provided algorithm (see Figure 3), which action will you
take?
A. There is no risk for QTc-prolongation.
No action is needed
B. There is an increased risk for QTc-prolongation
		
and you decide to contact the physician.
C. There is increased risk for QTc-prolongation.
However, you decide to only warn the patient
for the symptoms of TdP.

Answers may be found on page 41
Key points
•
•
•
•
•

A QTc-interval ≥500 ms is severely prolonged and correlated with a 2 to 3 times higher risk of TdP
Typical symptoms of TdP are sudden dizziness, fainting and palpitations
More than 160 drugs of different therapeutic classes are currently linked with a risk of QTc-prolongation and listed in the QT-drug lists
of CredibleMeds (list 1: known risk of TdP, list 2: possible risk of TdP, list 3: conditional risk of TdP)
Besides QTc-prolonging drugs, a lot of other patient-specific risk factors should be taken into account in the risk estimation
The risk score and algorithm proposed in this paper can be used in clinical practice to deal with the risk of QTc-prolongation
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Educational aims
• To explain and reinforce the importance of communication skills as underlying
abilities to pharmacists’ work-life and professional outcomes
• To address the main components of these skills as objective features that can be
learned and optimized through education and training
• To promote individual self-reflection on how each practitioner regards the present
skills usage and what can improve while communicating with patients and
caregivers
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Abstract

Communication skills for pharmacists are commonly described
in professional frameworks and guidelines equally important
as other current pharmaceutical competencies. However, these
abilities usually receive less attention from university syllabuses,
while in life long education they are many times discussed in a
theoretical level or as a supplement to other skills. The present
work aims to discuss several interpersonal skills used in daily
practice with variable extension, improving communication and
relational aspects needed for optimizing patient care.
Issue 23 2017

Introduction
From the last decades, the World Health
Organization (WHO) recognised the
essential role of pharmacists in healthcare,
particularly concerning the rational use of
medicines by patients. Besides the customary
pharmaceutical and drug-based knowledge,
international guidelines recommend
pharmacists’ education and training to
comprise competencies and skills that
enable these professionals, amongst other
tasks, to provide the best patient care and
education possible.1 An underlying condition
to achieve these and many other professional
responsibilities, described by the WHO and the
International Pharmacy Federation (FIP), is
the capacity to communicate effectively with
patients, peers and others.
Pharmacy practice is mainly based on the
interaction with those seeking healthcare,
which range from people who are unwell
to caregivers. It is therefore universally
accepted that the pharmacist needs to be
highly competent in human communication.
Using a very simplified view, competency
can be defined as the ability to “know and
know how”.2 However, it is not guaranteed
that pharmacy curricula are addressing
pharmacists’ communication competencies in
a comprehensive and systematised manner,
in a manner equivalent to the traditional
pharmaceutical subjects training. 3
The dominance of the biomedical models
deliver a view of the patient in terms of
clinical cases, to whom medicines need to be
prescribed, dispensed and administered. This
context limits healthcare professionals’ ability
to accept all information emerging from
the ill person, thus to truly provide patientcentred, individualised and humanistic
care. It also limits patients’ autonomy,
empowerment and health outcomes.4 Effective
communication, i.e. the one dealing with ALL
significant aspects of the patient, plays a
central role when delivering the appropriated
and essential healthcare. Practitioners
must be more sensitive and aware of their
professional relationships with patients (and
other stakeholders) in the caring process.
Pharmacists cannot stay indifferent to a
patient’s request for professional attention.
Possessing the ability to respond and
communicate accordingly, is a professional
pharmacists’ responsibility equivalent to
guaranteeing access to good quality medicines
to be dispensed.5 Pharmacists should be
able to accept and process the exchange of
information with their patients (including
emotions), if willing to completely understand
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by paying attention to the verbal content
a. Sender. As mentioned previously, the
of the exchange, including the lexical (i.e.
pharmacist as the message sender
words or vocabulary used) and syntactical
should never forget to adjust the
(the arrangement of words and phrases
level of language to the recipient,
to create sentences), i.e. the “kind” of
e.g. apparent level of education and
language used by the patient.
age. Should always start with a plain
The typical model to represent the
language i.e. simple terms, shortened
process of communication, as proposed
sentences as possible, with the right
Improving communication
by Beardsley et al., is based on 5 main
verbal construction (subject + verb
1. The starting point: mutual trust
components, as follows (Figure 1):7
+ object + object complement), to
While communicating, individuals are
a. The sender of the message, who
be adjusted along the dialogue. The
assimilating the surrounding environment,
produces and transmits the information
pharmacist should always be attentive
taking decisions and acting accordingly.
to be exchanged.
to patient’s non-verbal feedback,
Thus, communicating with others should
b. The message itself, encompassing the
including incomprehension or distraction
have a clear purpose and meaning. The
verbal and non-verbal code of a thought
signals. When interviewing the patient,
dialogue between pharmacists and patients is
or an emotion, and the mean through
pharmacists need to initially ask
paying	
  attention	
  
to	
  the	
  verbal	
  
content	
  
exchange,	
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facial
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  syntactical	
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  phrases	
  to	
  create	
  sentences),	
  
sense, one basic underlying feature, which
c. The receiver of the message, who
along the interview towards closedof	
  language	
  used	
  by	
  the	
  patient.	
  
should permanently infuse the pharmacist-i.e.	
  the	
  “kind”	
  
receives
and decodes the information,
ended and confirmatory questions.
patient interaction, is mutual trust. This The	
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  attaching
meaning to
it,process	
  
per context
model	
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of	
  communication,	
  
as	
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  Bverbal
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means that for communicating effectively with
and background.
formulation,
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  main	
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  (Figure	
  1):7	
  	
  
the patient, both dialoguing persons must
d. The feedback message, produced
paralanguage (e.g. voice tone and
of	
  the	
  and
message,	
  
who	
  
produces	
  and	
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he	
  well
information	
  
to	
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   features
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revealing
what
speed), tas
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was
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received
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exchanged.	
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written	
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adapting his/her knowledge and actions
that limit the extension to which the
shorter body movements. Pharmacists
communication,	
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  facial	
  expression.	
  
to the patients’ expectations. Respecting
messages exchanged are understood as
should keep an upright body position,
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then effective health communication will be
Figure 1: One illustration of pharmacist communication (Rantucci MJ, 2007)
	
  
harder or impossible to achieve.

each patient biopsychosocial specificities.
Without such an approach, it is very hard
to provide or support the best therapeutic
solution, guided by ethical principles of
confidentiality, mutual respect and trust,
therefore establishing a co-responsible and
professional rapport.6

2. The essential elements
Communicare, the Latin root of the word
“communication”, means to make common
or share something. In very simple terms,
between communicating humans there
occurs the production and transmission,
within symbolic systems, of signs. These are
stimuli that convey information organised in
a message. The meaning of the exchanged
signs to each of the communicating subjects
depends on the education and cultural
background of each. In this sense, it is
relevant to the pharmacist to recognize and
understand the education and cultural level
of the interacting patient, besides the first
impressions, and be aware of bias provided
by stereotypes. This can be achieved from the
very start and throughout the conversation,
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verbal interest and attention. Without
staring at the patient, eye contact most
of the time (>75%) is crucial to prove
interest for patient’s situation and
exchange. Authentic care is disclosed
also by the facial expression, by smiling
only when appropriate, thus activating
mirror neurons and developing a sense of
acceptance and well-being.
c. Receiver. The pharmacist, as a message
receiver, should focus on the message
being sent, moving from a pretend to
an active listening attitude. This can
be achieved by ignoring other visual
and hearing stimuli, mostly focusing
on the other’s face and voice. When
the listening attitude addresses the
deciphered underlying emotions, then
the pharmacist reaches the level of
empathic listening. Empathy, as a
central competency for providing patient
care, will be detailed next.
d. The feedback message is the most
important single element necessary to
define a true communication episode.
If feedback is happening, such as a
simple head nodding, then subjects
are experiencing a two-way process,
avoiding lecturing of the patient. So,
breaking communication reciprocity is a
clear limitation for providing the right
patient care, i.e. pharmacists should
make sure there is enough rapport and
patient engagement in the dialogue,
if willing to achieve an effective
communication.
e. Barriers to communication comprehend
falling all previously described
behaviours, from both pharmacists
and patients. Patient’s age, gender,
schooling, socio-economic status,
health beliefs, medication experiences,
etc., may raise distortions in how the
information exchanged is perceived.
Common pharmacist-centred barriers are
the low motivation and lack of interest
in the patient situation, difficulties of
leaving the biomedical attitude (e.g.
using pharmaceutical jargon), and
worries in establishing a relationship
(e.g. time pressures, personality traits,
lack of training). Knowing how brief and
superficial the contact with patients and
pharmacy customers may be, barriers
as these needs to be under control for
effective communication.
One aspect of the previously described
communication elements, which deserve
Issue 23 2017

additional consideration, is non-verbal
communication. The literature states that
93% of all information exchanged between
two speakers is of non-verbal nature,
with 55% as body language (e.g. posture
and gestures) and 38% concerning voice
features.8 While words are used to exchange
mainly information, body language discloses
attitudes, sometimes replacing the verbal
message. It works as the reflection of
one’s emotional state, being the most
truthful source of evidence; just remember
how patients usually manifest discomfort,
confusion or fear. One key non-verbal
element, necessary to meet most nonverbal responses, is eye contact. 9 Besides
being the most common form to initiate
interpersonal communication, watching
here should be regarded through its Latin
root “atendere” i.e. giving attention or
taking care of all non-spoken exchange. The
pharmacist’s superficial look, such as not
paying attention to someone staring at his/
her mouth (searching for words in hearing
impairments), looking at the floor (a signal
of shyness) or looking in other directions
(feeling less interested), works as a barrier
to understand the patient and any therapyrelated issues. This absence of adequate
looking works as a barrier to instil the right
level of trust expected in patient care. The
pharmacist’s gestures, being spontaneous
and descriptive, provide an illustration and
emphasise the verbal message. Hands also
offer tactile communication, which delivers
non-verbal messages of adequacy and care,
according to haptics location, duration and
pressure. Touching the patient runs from
the everyday warm welcoming handshake to
the instrumental touch, i.e. the deliberate
contact for a procedure (e.g. measuring
blood pressure or giving an injection),
the spontaneous affective touch (e.g. a
supporting hug or kiss), and the therapeutic
touch (e.g. a firm touch to delivered
confidence).10,11 Finally, the interpersonal
distance should not interfere with the
intimate sphere (a radius of 45cm) without
previous permission or tacit agreement from
the patient – a defense reaction or even the
patient moving away, can happen.
Personality traits, lack of awareness and/
or training in non-verbal communication
strategies may work as sources of additional
anxiety. When realizing and applying these
communication behaviours, the pharmacist
should observe the patient’s body to improve
the exchange. Professionals should keep
in mind that communication behaviours

are usually reciprocal: thus a “soft” look,
an open and sincere stance, reinforces
the belief in following the pharmacist’s
directions and advice.
3. One key relational skill
Most of the previous skills are needed to
improve communication and the relationship
with patients. However, one critical skill
for optimal patient care is empathy. Several
empathy definitions exist, a common one
being the capacity to place oneself in the
position of the other, i.e. to understand and
accept without any attempts to stop, modify
or block the ideas or the emotional content
that the patient might be disclosing. 12 By
feeling accepted and secured, the level
of detail in the exchange increases, thus
enhancing the chances of providing optimal
and responsible care. For instance, there is
ample evidence to illustrate that a good i.e.
empathic relationship between pharmacists
and patients improves medication
adherence. 6
Empathic behaviour should be expressed
both verbally and non-verbally. While
clear spoken or written language supports
effective verbal communication, e.g.
when the pharmacist is giving treatment
directions and information plainly, to reach
empathy the pharmacists also needs to
dominate the non-verbal characteristics of
his/her communication approach. One main
feature for reaching empathy and emotional
resonance is paralanguage, particularly the
voice i.e. how one sounds to the other.13,14
In this way, the pharmacist should reduce
the pitch and decrease the speaking rate if
he/she wants to be perceived as an empathic
person, amongst the previously mentioned
effective communication behaviours.
However, only warm voice does not
turn an unwelcoming pharmacist into a
caring one. Of course, verbal behaviours
need to be preceded by active listening.
The empathic pharmacist should “listen
with the eyes”, i.e. not to miss any hints
of emotional disclosure. This is a difficult
exercise, therefore listening to all empathic
opportunities is harder than e.g. asking good
questions. Empathic listening also requires
physical proximity (within the accepted
interpersonal distance), full attention to
what the other is saying, how he/she is
expressing him/herself non-verbally, without
interruptions and showing respect. Again,
this requires attention to one’s own body
language, avoiding emotional signals of
disgust or disapproval. Exchange location
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and setting takes great importance too:
interruptions and distractions break the
construction of the empathic moment;
thus, having disruption sources, such as the
presence of others who are not part of that
interaction, do not help to build the deep
understanding required for empathy.
4. Other communication skills
Writing still is a frequent form of
pharmacist-patient communication.
Graphical signs replace the vocal ones, yet
on paper, but so many times via digital
resources e.g. text messages, emails, or
over the internet (sites, blogs, etc.). In
written communication, general education
and literacy play an important role. Plain
language rules should always apply, such
as those mentioned earlier: avoiding jargon
and technical terms, using well-structured
and short sentences, bullet lists and other
features; all these help the readability and
usefulness of the written message, including
the reader’s ability to later remember the
most relevant information. Being coherent,
i.e. all text segments are related and make a
relevant contribution to the overall goal, can
be better achieved if the text is thoroughly
read, more than once (if possible by another
person), before being handed to the patient.
Cautionary labels and pictograms have
been widely used and tested. Besides
the legal requirements with medication
warnings, pictograms for less literate
patients, or those with slight cognitive
impairment or seeing difficulties, have long
received attention from many organizations.
For instance, the FIP has a freeware
(PictoRX, available at https://www.fip.
org/pictograms), which provides means of
communicating medication instructions,
plus a prescription calendar combining all
medicines and working also as storyboard of
a medication.

Conclusion
The concepts for effective communication
here briefly described are not intended to be
an “instrumental” view of communication,
warranting for instance the expected
medication outcomes, but mostly to
illustrate communication skills as unique and
concrete tools to provide the best patient
care possible. In the present pharmacy
verticalized system, pharmacists are usually
placed higher than patients in the social
ladder, establishing a social differentiation
through specific knowledge, and many
times exerting power and paternalism over
patients. Suitable communication skills should
promote a humanised practice, aiming to
have a horizontalization of professionals’
and patients’ roles in healthcare, within a
setting of permanent cooperation and patient
empowerment.
All the abilities previously mentioned,
including individual and social skills, may
be innate or informally developed, in
variable extension, for most of the readers.
Nevertheless, and knowing the relevance of
humanistic skills for present professional
practice, this paper was aimed at rising
or reinforcing readers’ awareness of key
features (underlined in the text) for effective
communication and, accordingly, to contribute
to the integration of such skills in pharmacists’
practice and continuous education.
Finally, there is one basic feature
which is an absolute necessity for effective
communication between pharmacists and
their patients: the right length or duration
of interaction. Although ineffective
consultations do occur for apparently long
communication episodes, when pharmacists
are deprived of enough time to properly
listen, ask and talk with patients, pharmacists
are unable to address patient’s needs from
a biopsychosocial point of view. As with
any responsible healthcare professional,

Key points
•
•
•
•
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Pharmacist-patient communication, both orally and written, is core mean by which
professionals can use their clinical expertise and benefit patients’ health and well-being
Communication is a complex system comprising several structures and processes,
including verbal and non-verbal exchange, thus subject to limitations and undue
variations
Communication features, including emotional resonance or empathy, impacts not only
the information interchange, but also patient behaviour e.g. adherence and motivation
It is core for providing accountable pharmacist care to continuously develop
interactional skills and to be able to apply them as required by the patient and the
situation

Journal of the Malta College of Pharmacy Practice

pharmacists cannot neglect the importance of
patient’s effective information and exchange,
including emotional adequacy. Emotions,
which continuously permeate human
existence, are even more relevant in ill-health
circumstances. The caring and responsible
pharmacist can ignore all previous aspects,
including the loss of autonomy usually
associated to ill-health, as well as the ethical
duty of communicating, with full respect for
frailer human beings.
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Introduction
The purpose of the review is to cover the
epidemiology, aetiology, diagnostic criteria
and different managements of Attention
Deficit Hyperactivity Disorder (ADHD) with
specific reference to practice of ADHD
assessment and treatment management in
Malta. This review’s target audience is for
all clinicians to better understand what
ADHD is and explain any misconceptions
there are related to the medications which
are used to manage ADHD and relate this to
Malta. The authors will look to answer the
questions using evidence based published
and unpublished research.
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Abstract

This article is a research summary of published and non-published
work pertaining to Attention Deficit Hyperactivity Disorders (ADHD).
ADHD is one of the most common child mental health disorders and
is under-recognised in children (5.29%) and adults (2.5%). ADHD is
highly heritable with a multifactorial pattern of inheritance. Siblings
and parents of a child with ADHD are 4 to 5 times more likely to have
ADHD. Methylphenidate is the first line pharmacological treatment with a
combined response (this includes trials of other licensed amphetamines)
rate of 95%. All clinicians working in mental health should be aware of this
disorder, comfortable diagnosing and treating people with ADHD. Young
people with untreated ADHD are 5 times more likely to develop antisocial
behaviour, substance abuse and other co morbid psychiatric disorders.
Issue 23 2017

What is ADHD?
ADHD is among the most common
neurobehavioural disorders presenting in
children and adolescents.1 It is characterised
by persistent symptoms of inattention,
hyperactivity and impulsivity according to
Diagnostic and Statistical Manual of Mental
Disorders 5th edition (DSM 5) present in
two of three environments (namely home,
school, clinic).2 The onset of the symptoms
must have been present before the age
of 12 years; this was increased from the
previous DSM- IV due to the recognition
that adults may also be diagnosed with
ADHD, however may not clearly remember
their symptomatology in early childhood.2
This increase in age to diagnosis was
thought to create a sudden rise in the
prevalence of ADHD diagnosis around the
world. ADHD is also classed under the term
Hyperkinetic Disorder in the International
Classification of Diseases 10th edition (ICD10)
with similar characteristics including early
onset, disorganized, ill-regulated, excessive
activity, recklessness and impulsivity.3 The
main difference between the DSM-5 and ICD10 diagnostic criteria is that in the former
a young person (YP) may be diagnosed
with concentration difficulties only, also
known as Attention Deficit Disorder (ADD)
or hyperactivity and impulsive symptoms
but no concentration difficulties or ADHD
combined type (attention, hyperactivity and
impulsive symptoms). As opposed to the
ICD-10 diagnostic criteria where a diagnosis
is made only when all three core symptoms
are present.3
Over the last decade there has been
interest in the pragmatic use of social
language in children with ADHD, this is
the domain that manages conversational
contexts. It was reported that as many
as 50% of children with ADHD4 have less
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developed pragmatic language skills
(receptive and expressive) related to their
typically developing peers. They also suffer
from a developmental delay in onset of
talking.5,6 As a result, social problems
are reported in 52-82% of children with
ADHD7; such as having fewer reciprocated
friendships,8 and being more often disliked
by their peers.9 Social problems arise due to
symptoms of impulsivity (e.g. interrupting,
difficulty waiting their turn), and
inattention (e.g. not listening). This means
that a child with ADHD has a greater chance
of getting into trouble at school and then
when called in to explain to the teacher
what really happened, struggles to verbalise
the experience, as a result may be judged
as defiant. Subsequently peer rejection
and education failure has been associated
with negative long-term outcomes such as
substance abuse, delinquency and academic
problems.10
Is ADHD a valid diagnosis in adults?
ADHD is a common behavioural disorder
that is associated with significant adult
psychopathology, social and academic
impairments and the risk for negative longterm outcomes. There is no doubt that in
many cases ADHD symptoms persist into
adult life and cause significant clinical
impairments. ADHD diagnosed in childhood
tracks on through to adulthood, with 4-15%
of adults retaining the full diagnosis and
50-66% of YP presenting in partial remission
of ADHD symptoms.11,12.13 The main clinical
issue is recognition of the disorder in adults
and quantifying the impact on adult mental
health.12
To date there has been considerable
debate on whether ADHD is a disorder
solely present in YP or whether there is
evidence that ADHD symptoms persist
through to adult life. The latter hypothesis,
is strongly supported by research,11 which
found that symptoms of ADHD persist in
65% of adults. Furthermore, it is thought
that the ADHD symptoms do not resolve in
adulthood, but rather adults develop the
required social skills to control and mask
their ADHD symptoms and adapt to social
requirements.11 On the other hand, Moncrieff
has argued that the validity of symptoms
in adults do not automatically follow those
used to diagnose children and concluded
that the rapid growth in interest in adult
ADHD could be the result of the drug
companies seizing the opportunity to expand
on a lucrative market.14
18

Clinical presentation in adults
Adults with ADHD clinically present
with more symptoms of poor attention
(rather than hyperactivity) and ceaseless
mental activity (distracted mind) such as
procrastinating to start a job, then trying
to multitask and carry out a number of
jobs at the same, without ever finishing
any of these jobs or finishing them with
careless mistakes. Hyperactivity (over
activity) is not as prominent symptom in
adults, since adults learn to manage their
behaviour, on the one hand through learning
to adapt to social norms and also due to
development (maturity) of the pre-frontal
cortex. Mood dysregulation and lability are
common symptoms in adults with ADHD.
These symptoms lead to low tolerance
of frustration, falling out with peers and
colleagues, and as a result this effects their
self-esteem and can lead to poor performance
at the work place.
Adults with ADHD prefer occupations
that are exciting and busy and that have an
element of risk, such as: sales, stock broking,
entrepreneurial ventures. They undergo
frequent changes in employment, have poor
planning abilities, e.g.: organising finances,
handling course work at college, live and
work in a messy environment, enjoy reckless
driving, have trouble maintaining stability
within their relationships and as a result
may suffer from social isolation. They may
choose to engage in leisure activities that
are highly absorbing or stimulating, such as
downhill skiing or high-contact sports. Adults
with ADHD usually have difficulty organising
their homes, such as cooking regular meals,
cleaning and managing their children (e.g.
packing their lunches, getting them to
appointments and school on time).15
Newly diagnosed adults with ADHD
have presented in adulthood, the
commonest precipitant factors for these
include: infection (e.g. Rheumatic fever),
degenerative disorders (e.g. early onset
dementia), acquired brain injury (e.g. punch
drunk syndrome) and intoxication (e.g. heavy
metal poisoning).
There is, thus, clear evidence that ADHD
is evident in adults but the diagnosis of adult
ADHD is complex and the diagnostic criteria
may be unreliable. Untreated YP with ADHD
symptoms who are exposed to high expressed
emotion within their families and experience
poor social interactions, have a higher risk
of developing conduct disorder (anti-social
personality traits) symptoms in adulthood.16,17
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Epidemiology - how common is ADHD?
The worldwide prevalence of ADHD in
children 0 - 18 years was reported to be
5.29% in a systematic review and metaregression analysis conducted by Polanczyk
et al,18 with minor differences found between
countries around the world. For example in
the United Kingdom it was estimated that
the prevalence of ADHD is 2.23% of children
age 5-15 years.19 Whilst in the United
States of America, the National Health
Interview Survey (NHIS) in 2006 estimated
the prevalence of ADHD among children age
3-17 is 7%.20 The possible reasons for the
significant difference in prevalence rates
between these two countries has been widely
debated; the most common reasons for the
low prevalence reported in the UK is due to
the strict adherence to ICD-102 as opposed
to the DSM-5 in the USA. Furthermore,
Biederman et al 19 reported that the USA
have higher rates of social deprivation and
experiences of trauma as a country when
compared to the UK. In addition, one of
the reasons apart from the more lax DSM-5
criteria for diagnosing ADHD, is that for
parents to get clinician reviews refunded by
insurance, a diagnosis needs to be given. It
is reported that ADHD is more common in YP
living in urban rather than rural communities
and there is a link with low socio-economic
status. It is believed that ADHD is an underidentified and under treated disorder.21
In adulthood, the overall pooled
prevalence rate for adult ADHD was
2.5%22 reported in a robustly conducted
meta-analysis. Furthermore, Simon et
al reported that children do not outgrow
the disorder (ADHD) but they outgrow
the diagnostic criteria (ICD-10, DSM-5),
therefore this means that there may be an
underestimation of the true prevalence of
this disorder in adults. Some of the reasons
for the possible underestimation include:
different methodological and diagnostic
differences used in the different studies
lead to differences in results, symptom
recall bias, the use of DSM-5 diagnostic
criteria to diagnose adult ADHD23 which were
written for YP, not adults,12 and the overlap
of the symptoms of adult ADHD with other
disorders, as well as the adult co-morbid
disorders.12
ADHD is more prevalent in males
than females,24 however the ratio varies
depending on the study design of
populations. The reported range varies
between 9 males is to 1 female and 2.5 is
to 1.25 Further analysis has gone into why
Issue 23 2017

there is such a discrepancy between males
and females, it was hypothesised that it
is almost socially accepted for boys to be
hyperactive (boisterous), however girls are
praised for being more obedient. It is also
reported that girls tend to daydream more.
However, day dreamers tend to still be quiet
in class, therefore not picked up by teachers
as having a concentration problem which
may be effecting their overall academic
potential.
The Evolving Concept of ADHD - is this
a disorder created by today’s world?
The diagnosis of ADHD in children has
been a controversial issue for many years,
with some researchers arguing that it does
not exist and whilst others presenting
evidence of its existence. Similar controversy
as expected evolved in reaction to the
diagnosis of adults with ADHD.17 The
skepticism about adult ADHD is influenced
by the absence of well validated and
universally accepted diagnostic criteria so
adult ADHD diagnosis is significantly biased
by current level of functioning.22
The evolution of the concept of ADHD
goes back to the early 20th century when Still
in 1902 described children with hyperactivity
and poor attention as having a “defect of
moral control”.26 The first reported use of
a stimulant to reduce hyperactivity was by
Bradley who used Benzedrine (stimulant)
in children as early as 1937.27 Furthermore

DSM-II included the earliest form of ADHD in
their criteria, describing it as “hyperkinetic
reaction of childhood”. This evolution of
ADHD as a disorder continued with the latest
edition of the DSM-5 broadening the age of
onset from “on or before age 7” to “on and
before age 12”.
Aetiology - Is ADHD a group of
behaviours acquired through one
environment or is there a genetic
linkage?
ADHD is a developmental disorder, which
is biologically based but environmentally
influenced. There is no one gene which
causes ADHD, due to interactions between
multiple genes of small effect size.28 It
is understood that ADHD results from an
interacting combination of genetic and
environmental factors.29 Genetic studies
including twin and adoption studies indicate
high heritability of 0.8. Family studies report
a 57% prevalence rate in children of ADHD
adults, whilst parents and siblings of a child
with ADHD have an increased risk of 4 to 5
times being more likely to have ADHD than
the general population.30,31
ADHD is best viewed as a geneenvironment interaction. Currently there
are two predominant theoretical models
used to explain ADHD with a genetic
predisposition. Each based on a distinct
neuropsychological deficit: first executive
dysfunction underpinned by deficient

inhibitory control mechanisms and second,
delay aversion, underpinned by behaving
impulsively in order to avoid delay. Children
with a biological predisposition will manifest
the disorder when placed in the correct
environment, typically one characterised by
chaotic parenting.32
The neurobiology of ADHD suggests
its association with cognitive processing
deficit 24 and the pathophysiology is strongly
linked to dopamine and norepinephrine
neurotransmitter systems in frontostriatal
circuitry based on brain imaging, carried out
in neuropsychological and pharmacologic
studies.25 Rutter et al indicated that
the main problem lies in “behavioural
dysregulation, executive deficits in
inhibitory control and working memory, and
delay aversion”.24
Neuroimaging studies of children have
shown smaller amygdala volumes which
were not evident in adults with ADHD.33
Poor functioning in the striatum, frontal
lobes, and posterior periventricular regions
are indicated in attention problems.34 The
hypofrontality theory suggests that ADHD is
associated with subnormal activation of the
prefrontal systems responsible for higherorder motor control.35
For complex conditions such as this,
biological based phenotypes that lie in
the pathway from genes to behaviour
may provide insight into the link. Such
endophenotypes have aided the clarification

Table 1: ADHD diagnostic criteria2,3
Symptoms Groups
Inattention
Does not attend
Fails to finish tasks
Cannot organise
Avoids sustained effort
Loses things
Forgetful
Easily distracted
Does not listen

Hyperactivity
Fidgets
Leaves seat in class
Runs/climbs excessively
Cannot play/work quiet-ly
Always “on the go”

DSM-IV ADHD
Either or both of following:
At least six of nine inattentive symp-toms
At least six of nine hyperactive or impulsive symptoms

Impulsivity
Talks excessively
Blurts out answers
Cannot await turn
Interrupts others
Intrudes on others
Blurts out answers

ICD-10 HKD
All of following
At least six of eight inattentive symp-toms
At least three of five hyperactive symptoms
At least one of four impulsive symp-toms

Pervasiveness		
Criteria are met in one situation and impairment is present in another Criteria are met in more than one situation
Issue 23 2017
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of aetiology at pathophysiology of several
conditions in medicine. Neuropsychological
impairments, neuroimaging and
electrophysiological paradigms for ADHD
show potential to move molecular genetics
research forward. However, familial or
genetic overlaps between these constructs
still remain unclear. The identification of an
‘endophenotype’ to help clarify which ‘at risk’
subjects will go on to develop ADHD could
help reduce this high rate of disability.32
Environmental factors also play a role
in the development of ADHD, these include
severe neglect resulting in attachment
disorders.36 A lot of work and research has
come out of the seminal Bucharest studies,
these are large scale studies conducted on
children raised in very deprived conditions
in the Romanian orphanages in the times
of Caucescu. The findings reveal that
children who suffered from maternal and
nutritional deprivation at the ages of 0 to
1 year are likely to have under developed
right limbic systems and as a result suffer
from emotional dysregulation.37 Further
environmental factors include, obstetric
complications38 although this theory is
currently disputed, very low birth weight
(<1000g), pre or post-natal insults, exposure
to lead poisoning, head trauma25 and
nutritional deficiency were expansively
shown to contribute to the development of
ADHD.39
Proportion of co-morbidity in people
suffering from ADHD
If ADHD is under or misdiagnosed or not
managed well, the prognosis for YP is poor;
this means that there will be negative social,
academic and vocational consequences. A
large proportion (78%) of YP with ADHD
tend to present with at least one comorbidity, the commonest include mood
disorders (40%), substance dependence
(35%), anxiety disorders (25%).
Furthermore, co-morbid psychiatric
conditions are not uncommon in adults
with ADHD. By comparing adults with ADHD
with a sample of YP without the childhood
psychopathology, the results show high
rates of antisocial personality disorders
with poorer prognosis,24 these rates vary
from 12%12 to 23%13. Other co-morbidities
include a high rate of substance abuse,12,24
depression,40 anxiety and bipolar disorder41
Social impairment, repetitiveness or
perseveration, rigidity and inflexibility42 are
also common co-morbidities.
Assessment process - is a one
20

stop shop at a psychiatrist for
a Methylphenidate prescription
considered good practice?
According to NICE guidelines 200843,
a diagnosis of ADHD should follow
a multimodal approach. Therefore,
the diagnosis needs to be made by a
multidisciplinary team (MDT) specialised in
ADHD. These include a clinical assessment of
the YP, the ADHD symptoms in the different
domains and settings over the past 6
months, substantiated by using standardised
rating scales e.g. Connors’,44 SNAP–IV45.
The initial assessment is then followed
by a developmental (including prenatal,
infant and early years) and neuropsychiatric
history (ADHD symptoms e.g. DIVA 2.046
and assessment of co-morbidities e.g.
anxiety, depression, learning disorders,
autism spectrum disorders, tics, substance
misuse), obtaining a collateral history
and assessment of the YP’s current mental
state. A school or home observation are
valuable adjuncts to reviewing the YP in
their natural environment. Furthermore,
obtaining a family psychiatric history,
especially concerning learning problems,
attention and behaviour problems, ADHD
and tics and enquiring about all first-degree
relatives (parents, siblings and offspring)
is necessary. A physical examination to
rule out medical causes of symptoms (e.g.,
serious head injury, seizures, heart problems,
thyroid problems) or contraindications
to medical therapy (e.g., hypertension,
glaucoma) and to get baseline recordings
of heart rate, blood pressure, weight and
height are also required.
There are some controversies around
the use of cognitive testing, however,
there are centres of excellence such as the
Tees Esk and Wear NHS Foundation Trust
who recommend the use of a Weschler
Intelligence scale for children - WISC V47
and the administration of the TEACH.48 The
former assesses not only the intelligence
quotient of the child, but also gives
an indication of the working memory
and processing speed of the YP. Lower
scores in these domains could give rise
to the suspicion of attention problems.
Furthermore, the actual assessment
process gives the psychologist the time to
subjectively observe the level of attention,
hyperactivity (ability to sit) and impulsivity
(when answering questions) the YP displays
in clinic. On the other hand, the TEACH is a
computer test, which objectively measures
various forms of attention e.g. sustained and
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joint attention.
The diagnosis of ADHD is then made
at a MDT meeting where all the reports of
the YP are brought together and discussed.
This diagnosis is then made based on the
chosen diagnostic criteria and level of
functioning of the YP. The diagnosis is
presented together with the strengths and
weaknesses of the YP and recommendations
are given at a feedback session,
accompanied by a report to parents or care
givers and YP.
Can a diagnosis be made in children
under the age of 5?
Published literature suggests that
neuropsychological symptoms of ADHD
are present from birth, but the disorder
is rarely diagnosed at preschool age. The
reasons for this is that the brain is still
undergoing neural pruning and developing
cranio-frontally under the age of 5,
therefore most children at the age of 3
will present with little executive function
ability (which is derived from the prefrontal cortex). As a result, the brain
would appear to be almost all overactive
and with a poor ability to concentrate and
make rational decisions over impulsive
ones. As a result, an early diagnosis
would often result in a number of false
positive results, furthermore, side effects
from treatment with stimulants in under
5 year olds are as high as 33%, which is
much higher than reported in school age
children. However, research does report
that ADHD symptoms could be identified
as early as 15 months in females and 24
months in males.49 Behavioural correlates
to ADHD in preschool age children include
difficult temperament and regulatory
disturbances e.g. increased irritability,
crying, hyperactivity and sleep problems.50
A higher prevalence of externalising and
internalising symptoms,51 social problems,52
learning problems53 in preschool age
children are all linked to an increased risk
for developing and being given an ADHD
diagnosis in later years.
NICE recommends that the first
line of treatment for pre-school age
children is parent-training and education
programmes.43 These programmes are
the same as those recommended for the
parents or carers of other children with
conduct disorder. Drug treatment is not
recommended for preschool children with
ADHD.
Management
Issue 23 2017

The combination of a number of
interventions may have a role in managing
children and adults with ADHD including
pharmacological, neuropsychological
and environmental interventions.34
Methylphenidate is suggested as the first
line of pharmacological treatments.34,41
Other common treatments include
Atomoxetine, and other amphetamines34,41
such as Lisdexamfetamine a combination
medication containing 25% levoamphetamne
and 75% dextroampethamine. The latter
is licensed for ADHD and narcolepsy but
is also used as a performance enhancer
in athletes and cognitive enhancer in
students, apart from recreationally used as
an aphrodisiac and euphoriant. However,
other pharmacological treatments are
used but with less supporting evidence,
these include: alpha-2 agonists such as
Guanfacine, Clonidine, antipsychotics such
as Risperidone, Bupropion, Modafinil, and
antidepressants with nor-adrenergic effects
such as Amitriptyline, Imipramine, and
Venlafaxine.41 Management of ADHD must
be delivered by a specialist in ADHD and is
often done in combination with parenting
groups such as the Incredible Years53 and
other non-pharmacological management;
these include a range of psychological
therapies e.g. Cognitive Behavioural
Therapy (CBT), Behavioural Therapy, Family
Therapy. Psychoeducation provided to the
YP and parent is of outmost importance to
ensure good understanding of the disorder,
self-management of the symptoms and
compliance to prescribed medication.
This involves passing on the appropriate
information and advice to parents and
YP, informing GP, with school education
of the care plan being provided. Special
diets, avoidance of food colourings and
exercise as well as other therapies such as
neurofeedback should be discussed as part of

the care plan.
In mild to moderate ADHD diagnosed
in school age children, group-based parent
training and education programmes are
usually the first-line treatment. This may
also include psychological treatment such
as CBT and/or social skills training. Drug
treatment is not indicated as the first-line
treatment for all school-age children and YP
with ADHD. It should be reserved for those
with severe symptoms and impairment or for
those with moderate levels of impairment
who have refused non-drug interventions,
or whose symptoms have not responded
sufficiently to parent-training/education
programmes or group psychological
treatment.43,54
Pharmacological management
Stimulants (methylphenidate and
amphetamines) - Why should I give my
over active child a stimulant?
The use of psychomotor stimulants to treat
the symptoms of ADHD has been reported
in published literature as far back as 1937
by Bradley.27 Bradley reported significant
improvement in school performance after 1
week treatment of Benzedrine (stimulant)
in 14 of 30 children with behaviour
problems.27 Later in 1957, methylphenidate
hydrochloride was first used as a treatment
for ADHD.34 The efficacy for methylphenidate
and amphetamines measured in Numbers
Needed to Treat (NNT) is 4 and the effect
size is 1.0, making this medication one of
the most efficacious in all medicine.
There is little variety between the
efficacy of slow release methylphenidate,
with Concerta XL® having a NNT of 1.9 and
Equasym XL® a NNT of 5.3, however, the
lower NNT of Concerta XL® is thought to be
a result of the poorer quality of the study
design. The effect size of Atomoxetine is
0.7 with a NNT of 4.2, making it also a very

Table 2: Behaviours that reflect executive function impairments in adults55
Activation: organising, prioritising and initiating work
Focus: focusing, sustaining and shifting attention to tasks
Effort: regulating alertness, sustaining effort and processing speed
Emotion: managing frustration and regulating emotions
Memory: utilising working memory and accessing recall
Action: monitoring and self-regulating of activities
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efficacious medication. If a YP is diagnosed
correctly with ADHD then the response rate
with one of the stimulants is 95% (refer to
Table 255).
Methylphenidate is a central nervous
system (CNS) stimulant. The mode of
therapeutic action in ADHD is not exactly
known.56 However following on from the
hypofrontality theory24 it is understood
that this medication stimulates the under
developed dorsolateral prefrontal cortex
in YP with ADHD, thereby increasing the
concentration of the YP who is otherwise
over attending to all diverse stimuli and
providing negative neuronal feedback from
the higher brain centre. This enables the YP
in a classroom situation to follow the social
norms and remain sitting down, rather than
getting out of their place when this is not
acceptable. At a neurotransmitter level,
Methylphenidate blocks the presynaptic
membrane dopamine transporter and thereby
inhibits the re-uptake of dopamine and
noradrenaline into the presynaptic neuron.41
Methylphenidate immediate release
(Ritalin®) is a racemic mixture comprised
of the d- and l-threo enantiomers.56 This
medication has a half-life of 3 to 4 hours,
which means the YP must take at least
3 tablets to cover the school day and
afternoon homework period. This medication
has an on off effect, just like Paracetamol,
and the medication is found to be out of the
blood system within a few hours, therefore,
there are no long-term side effects on the
YP. However, the on off effect does mean
that the blood level of Methylphenidate
varies throughout the time in which it is
effective, causing frustration to the YP
who notices their concentration fluctuating
throughout usage time.
The extended release form such
as Metadate CD® comprises both of an
immediate release component (30%
of the dose) and an extended release
component (70% of the dose)55 or such as
Concerta® which uses osmotic pressure to
deliver methylphenidate hydrochloride at
a controlled rate.57 The extended-release
form of methylphenidate was initially
developed to address the issues of multiple
dosing and compliance issues in children
and adolescents. It was developed in the
early 1980s.57 Potential advantages for
the extended-release methylphenidate
might be the improved compliance and
adherence to medication and avoidance of
multi daily dosing. However, the 30/70%
release formulation means that during
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Table 3: Medication efficacy in psychiatry

65

Medication Efficacy

Numbers Needed
to Treat (NNT)

Effect Size
(range 0-1)

Methylphenidate

4

1.0

Amfetamine

4

1.0

Atomoxetine

4

0.7

SSRI for depression in adults

10

0.5

Antipsychotics for Schizophrenia in adults

10

0.25

the morning when the YP may need to
concentrate the most, is the time when the
least concentration of methylphenidate is
released into the blood stream, and only
reaching its peak blood concentration at
12pm. Immediate release methylphenidate
might have some advantages when it is used
in older adolescents and adults for targeted
situations such as important meetings/
events or exams.
Medikinet retard® and Equasm XL® are
medium release preparations with halflives of 8 hours, the former is released in a
50/50% release formulation, whilst the latter
is released in a 30/70% formulation. The
advantage of having an 8-hour preparation
is that since insomnia and reduced appetite
are major side effects of stimulants, not all
children are awake for the full 12 hours and
also, if Concerta XL® is given at 7am the YP
would not develop an appetite till after 7pm,
which means that the child would then have
a late evening meal and then struggle to fall
asleep.
Therapeutic effects of medication include
improvements in ADHD symptoms, peer and
family relationships, improved learning, selfesteem and social skills. A good response
to methylphenidate is predicted in people
with higher levels of inattention, restless
behaviour and those of a younger age.
Clinical monitoring with medication
include: pre-treatment, plotting height and
weight on a growth chart, checking hearing
clinically, assessing motor coordination
and a cardiovascular examination. During
treatment: measurement of weight and
height, blood pressure and pulse are
required.
What are the long-term side effects of
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taking methylphenidate?
There are no reported long-term side
effects with methylphenidate, however,
there are recently reported studies for
the development of tolerance with very
long-term use, therefore ‘drug holidays’
are recorded so as to reduce this risk. The
commonest short-term side effects are sleep
deprivation, this is avoided by not taking
the medication after 4pm, and appetite
suppression. xcv The latter is managed
by encouraging the YP to take a good
breakfast and then a large evening meal.
Methylphenidate does not directly affect
the growth potential of the child, however
if the child is losing weight then there is
a chance that the child will not achieve
their potential height. Other common initial
side effects include headaches, irritability,
tics, tremor, dizziness, over stimulation
and blurred vision, most of which disappear
after a few weeks of taking the medication.
Rare and dangerous side effects include
psychosis, seizures, neuroleptic malignant
syndrome, mania, palpitations, hypertension
and sudden death.57 There is some research
on the potential for drug diversions and
misuse, however Methylphenidate does not
have a euphoric effect on YP that have ADHD
and need this medication for therapeutic
purposes.
Non-Stimulants
Atomoxetine increases noradrenaline and
may also increase dopamine in the prefrontal
cortex. It also blocks noradrenaline reuptake pumps. Atomoxetine appears to be
an efficacious treatment of children and
adults with ADHD, and has a half-life of
24 hours so is prescribed as a once daily
dose and is not a controlled drug. Its lack
of abuse potential may be an advantage.
The effect size is smaller (0.7) than that of
the stimulants,58 however in recent findings
published by,59 it was reported that once the
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controlling for parental reporting, the effect
size of Atomoxetine was only 0.3 (which
means a mild effect).
There are no long-term adverse effects
of Atomoxetine, however the notable
immediate effects include sedation and
fatigue, a decrease in appetite (however
this is less than for stimulants), an increase
in heart rate of 6 to 9 beats per minute
and an increase in blood pressure of 2 to
4 mmHg. Insomnia, anxiety, agitation,
irritability, dizziness, nausea and vomiting
are reported, however, these generally
subside within 2 weeks of starting
medication. Rare but potentially lifethreatening side effects include orthostatic
hypotension, hypomania, mania, suicidal
ideation and very rarely liver failure.
Non-Pharmacological treatment
Non-pharmacological management
for ADHD includes behavioural
therapy, CBT, family therapy, social
skills training, parenting groups,
neurofeedback, special diets, avoiding
eating food with artificial colouring
from ones diet and supplementation
with free fatty acids such as omega 3
and 6. This treatment could be used
alone or in combination with stimulant
medication and must be maintained
over an extended period of time for
more positive and long lasting results.
The results on non-pharmacological
studies remain mixed. In the large
MTA follow up study60 there was no
difference found between those YP
prescribed stimulant medication
alone compared to those receiving
a combination of medication and
psychological treatment.60 There are
some small scale individual studies
which demonstrate the benefit of
omega 3 and 6 fatty acids,61 cognitive
training,62 parenting groups54 and
removal of diets containing artificial
colouring, however in a large and
robust systematic review and metaanalysis, it was found that only in the
case of food colouring was there some
evidence to show the benefit on the
treatment of ADHD symptoms and all
the rest showed no difference when
compared to placebo effect.63
Conclusion
ADHD is a common neurodevelopmental
disorder which is possibly under-recognised
in mental health settings and in community
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both in children (5.29%)18 and adults
(2.5%).18 ADHD is a highly heritable disorder
0.76 and parents and siblings of a child with
ADHD are 4 to 5 times more likely to have
ADHD.30,31 ADHD is easy to treat with 95%
of correctly diagnosed patients (children
or adults) responding to treatment11,64
Methylphenidate is suggested as the first
line of pharmacological treatments.34,41 For
most patients with ADHD symptoms, these
should be safely managed by the use of a
single medication, however there is evidence
where methylphenidate immediate release
has been added to augment the effect of
methylphenidate extended release and also
that of Atomoxetine, when the clinical
response remains inadequate. There is
initial good evidence which suggests that
stimulants and alpha-2 agonist combinations
may have an additive effect, improving
effectively and reducing adverse side effects.
The evidence for non-pharmacological
treatment of ADHD remains mixed,63 there
is some evidence to support the removal of
food supplements from the diet of YP with
ADHD and combination of psychological
treatments and parenting groups with
medication could have an added effect.60 All
general psychiatrists should be aware of this
disorder and be comfortable with making
the diagnosis and treating both children and
adults with ADHD.
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Educational aims
• To understand the correct use of antiepileptic drugs in different types of epilepsy
seizures in children
• To comprehend how an understanding of pharmacokinetics can improve drug
therapy in epilepsy
• To recognize how appropriate pharmacological treatment of epilepsy in children can
ensure better quality of life and better neurodevelopmental outcomes
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Abstract

Epilepsy is one of the most common neurological disorders, with
approximately 45 per 100,000 children developing new-onset epilepsy
every year. Children are a vulnerable population with unique health
needs and a correct diagnosis and thus correct treatment of epilepsy in
children, particularly a diagnosis of early onset epilepsy, is important
in order to ensure better quality of life, neurodevelopmental outcomes,
cognition, education, improved level of function and future employment.
Therapy with antiepileptic drugs (AEDs) aims to minimize the frequency
of epileptic seizures with minimal side effects. The first generation
AEDs (such as phenytoin, carbamazepine and valproic acid) are still
widely used, although they are associated with serious side effects
and pharmacokinetic problems (narrow therapeutic indices, nonlinear
kinetics, and drug-drug interactions due to enzyme inhibition and
enzyme induction properties). The novel AEDs (such as lamotrigine,
levetiracetam, rufinamide, and zonisamide) have expanded the treatment
options of epilepsy, however they are also associated with severe
pharmacokinetic shortcomings, especially for paediatric populations.
This educational article will discuss how the correct use of these
drugs can lead to improved quality of life measures. This paper also
provides an overview of ongoing research on the use of population
pharmacokinetics in addressing the challenges paediatric populations
offer to drug and dose individualisation.
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Introduction
Epilepsy is one of the most common
neurological disorders, occurring in the range
of 0.5-1.0% of the general population.1 It is
a heterogeneous condition and classification
of epileptic seizures by the International
League Against Epilepsy (ILAE), the most
widely adopted scheme, classifies seizures
according to seizures symptoms and not
underlying aetiology. A revised framework for
the Classification of the Epilepsies, designed
to work with the classification of seizure
types, which considers levels of diagnosis:
seizure type, epilepsy type (focal, generalized,
combined generalized and focal, unknown)
and epilepsy syndrome has just been approved
by ILAE2 (see Figure 1). Most persons with
epilepsy first develop the condition in
childhood with approximately 45 per 100,000
children per year developing new-onset
epilepsy.3 Between 2% and 4% of all children
in Europe develop at least one convulsion
associated with a febrile illness before the age
of 5 years. The highest incidence of epilepsy
is in the first year of life. Neonatal seizures
occur in ~1.5% of neonates, febrile seizures
in 2-4% of young children, and epilepsy in
up to 1% of children and adolescents.4 The
paediatric population poses a challenge to the
individualisation of drug therapy and this is
even more so in epilepsy.
In Malta, epilepsy is known as a ‘Schedule
V’ condition, meaning that it is one of
the medical conditions in which patients
can obtain free drug therapy through the
Maltese National Health Service (Social
Security Act, 2014). At a local level only
specifically branded drugs are used in the
pharmacological management of epilepsy. In
a Maltese study of 220 children with epilepsy
by Soler5 the point prevalence rate of active
epilepsy in children up to the age of 15
years in 1999 was 2.22 per 1000 population
in females and 2.61 per 1000 in males up
to the age of 15 years, with no significant
difference between males and females
(p=0.25). Similar findings regarding the larger
number of boys with epilepsy are found in a
number of studies. In Soler’s study, 47% of
children suffered from generalized seizures
which were more common in infants and
pre-school children, while 37% had partial
seizures. Motor seizures were present in 30%
of children while 30% had complex partial
seizures with secondary generalization. There
was equal prevalence of both generalised
and partial seizures in school-aged children.
Twenty-three per cent of children (all up
to the age of 5 years) also had a history of
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occur in ~1.5% of neonates, febrile seizures in 2-4% of young children, and epilepsy in

Figure
1: New
ILAE framework
for the4classification
ofpopulation
the Epilepsies.
up to 1%
of children
and adolescents.
The paediatric
poses a challenge to the
*Denotes onset of seizure (adapted from Scheffer et al., 20172)
individualisation of drug therapy and this is even more so in epilepsy.

Figure 1. New ILAE framework for the classification of the Epilepsies. *Denotes
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AEDs were developed (felbamate, gabapentin,
lamotrigine, levetiracetam, oxcarbazepine,
pregabalin, rufinamide, stiripentol, tiagabine,
topiramate, vigabatrin, zonisamide,
eslicarbazepine acetate, and lacosamide)
in attempts to address the shortcomings of
the older AEDs and improve the risk-benefit
ratio.9 Consequently, the treatment options
of epilepsy have been expanded, however
even this novel therapy is still associated
with significant shortcomings, especially for
paediatric populations.
Felbamate was approved by FDA to be used
in United Stated in 1993. It shows efficacy in
Lennox-Gastaut syndrome and partial seizures
in children.10 Aplastic anemia and hepatic
failure are life-threatening adverse side effects
of felbamate. Gabapentin was approved in
1993 as adjunctive therapy in the treatment
of partial seizures with or without secondary
generalization as adjunctive therapy in
patients 3 years and older. It is also effective
in some children with refractory partial seizures
and in controlling seizures associated with
benign childhood epilepsy with centrotemporal
spikes.11 Lamotrigine (LTG) was approved in
the USA in 1994 for the treatment of focal
seizures, then in 1998 it was approved to
be used as adjunctive treatment of LennoxGastaut syndrome. LTG is now considered as
first line drug for focal seizures and generalized
tonic-clonic seizures. Oxcarbazepine was
approved in 2000 for the treatment of
partial-onset epilepsy as monotherapy or
polytherapy in patients aged 4 years or older.
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paediatric
epilepsy population are not seizure
free despite AEDs therapy either as mono or
poly therapy.7 Before 1993, phenobarbital,
phenytoin, carbamazepine, valproic acid,
ethosuximide, and the benzodiazepines
were the only antiepileptic drugs used in
the treatment of epilepsy in children. The
approval of new generation AEDs expanded
the treatment options for epilepsy for
children and adults. These new generation
AEDs have equal efficacy with better
tolerability, pharmacokinetic properties, and
side effect profiles compared to the older
AEDs.8
The first-generation AEDs (phenytoin,
phenobarbital, carbamazepine, ethosuximide,

Figure 2. Development of Antiepileptic drugs. Adapted from Brodie, 20108.	
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It shows equal efficacy to phenytoin with
better tolerability in a randomized study
in children.12 Levetircetam was approved
in 1999 for the treatment of partial-onset
seizures in adults as adjunctive therapy.
It shows high efficacy and tolerability
in refractory mixed seizure in children.13
Tiagabine was approved in 1997 for the
treatment of partial seizures in patients 12
years of age and older as adjunctive therapy.
Topiramate was approved 1997 as adjunctive
therapy for the treatment of primary
generalized tonic-clonic seizures, partialonset seizures, and seizures associated
with Lennox-Gastaut syndrome in patients
older than 2 years. Vigabatrin was initially
licensed in 1989 however due to its visual
toxicity it was eventually with withdrawn.14
Zonisamide was approved in 2000 for the
treatment of partial-onset seizures.
Local practice for the treatment of
epilepsy in Malta follows the Guidelines
issued by the UK’s National Institute of
Clinical Excellence (NICE)15 (see Table
1). NICE guidelines also recommend that
patients who do not respond to adjunctive
drugs after an adequate trial of first line
AED has been unsuccessful are referred to
tertiary centres for evaluation in adjunction
to consideration of further pharmacotherapy.
An adequate trial of AED is one in which an
AED (preferably one recommended by the
guidelines) has been used at a therapeutic
dose (preferably confirmed by means of
therapeutic monitoring of serum blood
levels), for sufficient duration of time, in
a patient who has been adherent to drug
therapy. If this trial has not been sufficient
to provide seizure control, another drug
may be added. If the first drug attempted
has not been well-tolerated by the patient,
one may change initial monotherapy to
another drug which is better tolerated. In
some circumstances, one may need to seek
the optimum balance between, seizure
control, drug efficacy, safety, tolerability
and patient quality of life. NICE guidelines
recommend that in the case of adults, AED
therapy is initiated on the recommendation
of a specialist, but in the case of children,
NICE guidelines recommend that AED
therapy should be initiated by a specialist
directly, in the context of communication,
discussion and explanation to the patient
and their carers/family, as appropriate. The
decision with regard to which AED to use
as initial therapy depends on the nature of
the presenting epilepsy syndrome or type
of seizure if the diagnosis of an epilepsy
syndrome is unclear. Usually, AED therapy is
initiated after a second seizure. It is initiated
Issue 23 2017

after the first seizure if there is an associated
neurological deficit, there is clear evidence of
epileptic activity on electroencephalography,
the risk of further seizures is deemed to be
unacceptable or there is a structural brain
lesion on cerebral radiographic imaging.15
Pharmacokinetics of AEDs
Understanding differences in the
pharmacokinetics (PK) and /or
pharmacodynamics (PD) between children
and adults and also between children
of different ages is important in the
individualisation of drug therapy in epilepsy.
Pharmacokinetic processes (absorption,
distribution, metabolism, and elimination)
and pharmacodynamic effects are affected by
developmental changes in childhood.16 For
example, pH of intra-gastric fluid is higher in
neonates than in adults and this can cause a
decrease in the bioavailability of weak acidic
AEDs such as phenytoin and phenobarbital
and subsequently higher doses is needed.17
Additionally, the delayed gastric emptying
time in neonates slows the absorption of

some drugs. Many studies have shown that
the metabolizing enzyme capacity is changed
during childhood and maturation of the
enzyme systems occur at different rates. Thus,
total drug clearance is highest in neonates,
and declines with age reaching adult values
in adolescence.
This is also the case for AEDs since many
studies have indicated that the apparent
oral clearance of AEDs is higher in children
compared with adults.18 Moreover, Perucca
pointed out that the data available indicates
that clearance of novel AEDs in children
is increased by 20-170%, depending on
the drug and patient’s characteristics.
Furthermore, the distribution of drugs in
children is influenced by the changes in the
body composition which is depending also
on the age. For instance, the increase in
body water:body fat ratio in neonates and
infants leads to an increase in the volume
of distribution for hydrophilic AEDs such as
phenobarbital. 17
The influence of such developmental
changes in childhood on PK of a drug is

Table 1: Drugs used in the management of more common epilepsies (adapted from
2013 NICE guidelines for the management of epilepsy)15
TYPE OF SEIZURE

AED RECOMMENDED BY NICE
GUIDELINES

TYPE OF THERAPY
(INITIAL THERAPY OR
ADJUNCTIVE THERAPY)

Focal

Lamotrigine, Carbamazepine

Initial monotherapy

Refractory focal

Carbamazepine, Clobazam,
Gabapentin, Lamotrigine,
Levetiracetam, Oxcarbazepine,
Sodium valproate, Topiramate

Adjunctive

Generalised tonic-clonic

Valproate, Lamotrigine,
Carbamazepine, Oxcarbazepine

Initial monotherapy

Refractory generalised
tonic-clonic

Lamotrigine, Levetiracetam, Sodium
valproate, Topiramate

Adjunctive

Absence

Ethosuximide, Sodium valproate,
Lamotrigine

Initial monotherapy

Myoclonic

Sodium valproate, Levetiracetam,
Topiramate

Initial monotherapy

Tonic or atonic

Sodium valproate

Initial monotherapy

Refractory tonic or
atonic

Lamotrigine

Adjunctive

Infantile spasms

Vigabatrin or (if not due to tuberous Initial therapy
sclerosis) add steroid

Idiopathic generalised
epilepsy

Sodium valproate, Lamotrigine,
Topiramate

Initial therapy

Refractory idiopathic
generalised epilepsy

Sodium valproate, Lamotrigine,
Levetiracetam, Topiramate

Adjunctive therapy

Juvenile myoclonic
epilepsy

Sodium valproate

Initial monotherapy
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investigated using plasma drug concentration
time profiles, which require measurements of
drug concentrations from biological matrixes.
Thus, these age-related PK and PD differences
are rarely reported in the literature, since for
ethical reasons, children are rarely included
in clinical trials. Investigators usually have
access only to a small number and volumes
of blood samples which makes interpretation
and modelling of the pharmacokinetics more
difficult.16
In addition, it is estimated that between
50 and 90% of medicinal products used
in paediatric population have never been
specifically evaluated for use in that group.
The absence of suitable authorised medicinal
products to treat conditions in children is due
to the fact that pharmaceutical companies
do not perform the necessary research and
development to adapt medicinal products to
the needs of the paediatric population. The
use of off-label and unauthorised products
with the associated risks on inefficacy and/
or adverse reactions is the only alternative
solution for the physician to treat paediatric
patients.18 The current use of many AEDs
in children is off-label and is based on the
safety and efficacy derived from adult trials
and from smaller uncontrolled studies in
children that provide early pharmacokinetic
data.19 Most paediatric epileptologists have,
to date used, ad hoc reasoning in the design
of dosage regimens for AEDs in children. This
may cause therapeutic failure and occurrence
of severe adverse effects.
Pharmacokinetics of the new antiepileptic
drugs
Thus the availability of these new AEDs in
the last decades promised an increase in
the efficacy of pharmacological treatment
for many types of epileptic seizures in
children, with reduced adverse effects and
less need for therapeutic drug monitoring.
Yet various shortfalls were also seen
with some of these novel AEDs especially
due to some of their pharmacokinetic
properties. Pharmacokinetics is the
study of the time course of a drug in the
body, basically the liberation, absorption,
distribution, metabolism and elimination
of the drug. The pharmacokinetics of a
drug vary from one patient to another
due to several factors such as genetic
factors, age, concomitant treatment,
physiological and pathophysiological
conditions such as pregnancy and impaired
function of the liver and the kidneys.20 This
pharmacokinetics variability results in altered
dosage requirements. Thus an inclusive
understanding of pharmacokinetic properties
28

of AEDs and the factors which contribute to
their pharmacokinetic variability is essential
for the correct use of AEDs in clinical
practice.21
Felbamate shows linear kinetics
in children and adults during mono or
polytherapy.22 The metabolism of felbamate
is enhanced by enzyme-inducing AEDs such
as phenobarbital, phenytoin, primidone and
carbamazepine. Gabapentin’s bioavailability
decreases with increasing dosage, possibly
because of saturation of the transporter
system.23 Lamotrigine (LTG) clearance in
infants below the age of 2 months is lower
than in older infants. Lamotrigine clearance
is influenced by enzyme inducing and
enzyme inhibiting AEDs. Enzyme inducing
increases LTG clearance in children to
1.8ml/min/kg whereas; enzyme inhibiting
decreases LTG clearance to 0.67 ml/min/
kg.24 Levetiracetam is mostly eliminated
unchanged in the urine (66%) and 27%
as inactive metabolites.25 Oxcarbazepine
is a prodrug and is metabolised to the
two equipotent pharmacologically active
enantiomers of a monohydroxy derivative
(MHD).26 Enzyme inducing AEDs (phenytoin,
Phenobarbital and carbamazepine) enhance
the metabolism of MHD and decrease
its serum concentrations. Tiagabine is
displaced by valproic acid from its serum
protein binding sites.26 Co-administration of
enzyme-inducing AEDs decreases topiramate
half-life to 12h, increase topiramate
clearance and subsequently its serum
concentrations decreased to 50%.27 The
half-life of zonisamide is 50-70 h during
monotherapy, and it is reduced to 25-35 hrs
with co-administration with enzyme inducing
AEDs. Clearance of zonisamide is higher in
children compared to adults, and children
require higher doses to achieve the serum
concentrations as that in adults.18
Thus, overall, new AEDs are negligibly
bound to plasma proteins, except tiagabine
which is over 95% bound to plasma proteins.
The clearance of the new AEDs has also been
found to be higher in children than in adults
and thus dosage adjustment is required in
paediatric population, which is not only
weight-based. Gabapentin and vigabatrin
are eliminated primarily through renal
excretion and therefore, show low drug-drug
interaction potential. On the other hand,
the hepatic metabolism of several of the
new AEDs such as lamotrigine, topiramate,
oxcarbazepine, tiagabine, and felbamate is
accelerated by enzyme inducing enzymes,
including some of the traditional AEDs.
Moreover, the metabolism of lamotrigine is
inhibited by valproic acid.
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AED use in Malta
In a study carried out by Scerri28 valproate was
found to be the most commonly prescribed
conventional AED (65%) in the paediatric
population in Malta. This was followed by
carbamazepine (24%). Lamotrigine was also
the most commonly prescribed of the newer
AEDs (16%) in Soler’s study and in 19.7% of
cases in Scerri’s study. It may be that the use
of lamotrigine and levetiracetam (both newer
AEDs) may have increased in comparison
to carbamazepine use, possibly because of
the efficacy, safety and tolerability profile
of newer AEDs and the relative lack of drug
interactions.
In Soler’s study5, the main type of AED
therapy was monotherapy (in 70% of cases
i.e. 144 children), while 21% were on polydrug therapy. The findings of predominant
AED monotherapy were also described by
Dörks et al in their 2013 German study29
and Nicholas et al in their 2012 UK study30
which revealed that more patients were on
monotherapy compared to poly-drug therapy
in the study populations concerned. It is
significant that in the studies in which AED
monotherapy was the main type of therapy
as well as the studies reporting a dominant
use of multiple drugs, a common AED in
all the studies in which the main AED used
was reported, was valproate. This could be
because valproate has been used for a long
time and clinicians have good experience
with it, but also because it has good efficacy
and generic effects on multiple types of
seizures. It is important to evaluate the role
of drugs and their efficacy in the context
of different genetic and environmental risk
factors in populations, which may lead to
a differential resistance to AEDs between
different populations, especially in the
context of specific genetic polymorphisms
in different populations which alter a drug’s
pharmacodynamic properties.
However, the use of monotherapy
versus poly-drug therapy has a number of
implications for patient management. The
use of more than one AED could result in
reduced quality of life, loss of function and
impaired productivity. Poly-drug therapy is
also associated with increased adverse drug
reactions, worsening of mental function
and aggressive behaviour in some patients,
which can be a key variable in their adverse
health-related quality of life scores. Polydrug therapy may also be associated with a
complex dosing regimen which may also lead
to poor adherence to AED therapy. It also
increases the risk of drug toxicity.
In Soler’s local study5, mean age at onset
of epilepsy was of 5.3 years. In her study,
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Soler also confirms that onset of epilepsy
had commonly occurred by the time the child
was 2 years old. These findings are important
because age of onset of epilepsy has
implications on prognosis for development.
Persons with early onset epilepsy and longer
duration of the condition perform poorly
in neuropsychological tests carried out in
adulthood, showing more generalised, farreaching and intrusive deficits in comparison
to persons diagnosed with epilepsy over
the age of 11 years, even when adjusting
for confounders such as seizure frequency.31
These findings emphasise the need for early
diagnosis and optimal management of seizure
disorders, especially in persons who are
diagnosed earlier in life, so as to maximise
their functional potential at a neurocognitive
level, especially since drug efficacy studies
reveal that 30% to 40% of persons with
epilepsy remain uncontrolled despite
pharmacotherapy.32
Epilepsy affects multiple domains
in a patient’s life, including work and
employment, relationships, family and care
providers. It is associated with organic,
psychiatric and psychological morbidity,
stigma, social isolation, cognitive difficulties,
dependence on others and difficulties related
to employment.33 Epilepsy is also associated
with decreased life expectancy and increased
mortality, with increased risk of suicide and
accidental injury, and a general decrease in
quality of life, especially in patients with
active epilepsy who experience frequent
seizures. Increased patient self-efficacy is
associated with improved quality of life.34
Support groups and social services may
help empower patients with epilepsy, but
these services may be under-utilised due
to lack of awareness of their existence or
due to stigma.35 In a 2006 survey of 907
patients between the ages of 18 and 65
years, antiepileptic drug (AED) monotherapy
was associated with better quality of life
than poly-drug therapy for the treatment of
epilepsy.36
Hermann et al. 31 described that cognitive
impairment exists at baseline, prior to the
initiation of AED therapy and that these
impairments can be altered for better or for
worse by AEDs. In a study by Meador et al,
200536 using the Medical College of Georgia
Delayed Paragraph Recall test, lamotrigine
and gabapentin were not found to produce
deterioration in recall, unlike carbamazepine,
phenytoin and topiramate, which produced
a 10% to 20% reduction in number of items
recalled. A decrease in recall can have a
profound impact on the well-being of a child
sitting in a classroom, or an office worker,
Issue 23 2017

carrying out activities that rely on focus,
attention and memory, with a decrease
in quality of life as a result of impaired
performance and achievement. This also
shows us how complex the selection of AEDs
can be, since one must consider multiple
factors including formulation, concurrent drug
therapies and comorbidities, dosage regimen,
adherence to therapy, adverse effect profile
and frequency, efficacy and likelihood of
cognitive effects.
The European task force for drug
development in children (TEDDY) was
developed as part of the 6th European
Framework for Research and Development
between 2005 and 2010, with the cooperation
of eleven countries seeking to develop
new drug therapies to treat a variety of
illnesses.37 TEDDY recommended research
on 21 Antiepileptic drugs, including
pharmacoepidemiological studies to determine
which drugs were to be prioritised in research
endeavours. The Scottish Intercollegiate
Guideline Development Network (SIGN)38
(guideline 70) suggests the use of
carbamazepine, sodium valproate, lamotrigine
and oxcarbazepine as first line AEDs in
the management of partial and secondary
generalised seizures. Sodium valproate and
lamotrigine are used as first-line drugs
in the management primary generalised
seizures, as well as in the case of doubt about
the type of seizure or seizure syndrome.
Level 1 evidence suggests that phenytoin,
carbamazepine, sodium valproate, lamotrigine
and oxcarbazepine have similar efficacy when
used in the management of generalised
tonic-clonic. The newer AEDs, lamotrigine
and oxcarbazepine have a better safety and
tolerability profile. Sodium valproate and
lamotrigine are also used in the management
of absence seizures and myoclonic seizures.
Lamotrigine can worsen myoclonic seizures in
some cases. Ethosuximide has been used for
absence seizures in children for a very long
time. Due to improved safety and tolerability
profiles – especially with regard to fewer
effects on cognition and behaviour, as well
as the lack of interactions with other drugs,
lamotrigine use may prove to be particularly
advantageous in treating adolescents, young
women and elderly persons with epilepsy.
Pharmacokinetic modelling and population
pharmacokinetics of antiepileptic drugs
Pharmacokinetic modelling is a powerful
tool to study how demographic parameters,
pathophysiological conditions, genetic factors
and other sources of variability influence
the dose-concentration relationship in such
populations.16 The population PK approach

allows the analysis of data from unbalanced
designs and also from studies that are
usually excluded from pharmacokinetic
analysis, such as concentration data obtained
from paediatric and elderly patients. Thus,
population pharmacokinetic analysis plays
an important role in individualization
drug therapy in paediatric epilepsy. In
traditional pharmacokinetic studies, the
subjects are usually healthy volunteers
or highly selected patients and the mean
plasma concentration-time profile is the
main focus of interest. Pharmacokinetic
modelling is thus useful in the determination
of pharmacokinetic parameters in a specific
patient population. This type of prediction
of pharmacokinetic parameters is of great
importance in order to individualize dosing
regimen in a specific population such as
paediatric epileptic population since epilepsy
is a chronic neurological condition and
developmental changes occur from childhood
to adulthood. Many variables influence
plasma drug concentrations of AEDs, and
thus the pharmacokinetics of these drugs,
especially in children. However, satisfactory
pharmacokinetic models which allow accurate
predictions of drug plasma concentrations
still lack especially in paediatric populations
and little published research has been found
in this area. Most paediatric epileptiologists
use ad hoc reasoning in the design of
dosage regimens for AEDs in paediatric
epilepsy. Pharmacokinetic software packages,
such as Adapt® and NONMEM® are useful
in the determination of pharmacokinetic
parameters and can be very useful in a chronic
neurological condition such as epilepsy.39
Conclusion
Epilepsy is a common neurological condition
and research initiatives are being promoted
at an international level, in order to address
issues of drug development in epilepsy. This
is a move in accordance with the WHO’s 2013
report on ‘Priority Medicines for Europe and
the World’, which emphasises the importance
of addressing chronic non-communicable
diseases which are characterised by high
morbidity and mortality.40 This same
document includes children among ‘special
groups’ whose needs need to be addressed
and in whom the management of illnesses
needs to be prioritised. Children are a
vulnerable population with unique health
needs – physical, psychological and social.
Their physiology is different from that of
adults. Hence even the way their body is
able to handle drugs differs from that of an
adult. Parents play an important role in the
healthcare management of young children
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who are dependent. As children grow into
adolescence they meet unique healthcare
challenges, such as possible difficulties in
adherence to therapy, especially when they
begin to take control themselves over certain
aspects of their healthcare such a taking their
own medication on their own.
Population pharmacokinetics also
play an important role in improving the
therapeutic outcomes for paediatric
populations with epilepsy, by contributing
to the individualization of drug therapy and
development of personalised medicine. It will
thus lead to improved therapeutic outcomes
and reduced adverse events in these patients.
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Epilepsy is one of the most common neurological disorders, with approximately 45 per
100,000 children developing new-onset epilepsy every year
Children are a vulnerable population with unique health needs whose physiology is
different from that of adults and thus handle drugs differently from adults
The novel antiepileptic drugs have expanded the treatment options of epilepsy,
however, they are also associated with pharmacokinetic shortcomings, especially for
paediatric populations
The correct use of these drugs can lead to improved quality of life measures
The use of population pharmacokinetics addresses the challenges paediatric populations
offer to drug and dose individualisation
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Abstract

The magnitude of childhood obesity has reached alarming levels.
Approximately, 40% of the global population suffers from overweight
or obesity. The EU Action Plan on Childhood Obesity 2014-2020 has an
overarching goal to halt the rise in overweight and obesity in children and
young people by 2020. Notwithstanding the various actions at both EU and
national levels, the problem of overweight and obesity remains high. Urgent
action needs to be stepped up. Towards this end the Maltese Presidency of
the Council of the European Union placed childhood obesity as one of its
priority areas. During its Presidency, a midterm evaluation on the EU Action
Plan on Childhood Obesity 2014-2020 was carried out in order to derive with
a status update on the extent of implementation by each Member State in
the eight policy areas identified within the said Action Plan. The presidency
output also focused on the development of food procurement guidelines
in schools in order to facilitate the procurement of food for health. To this
effect, the presidency produced a technical report elaborating on public
procurement guidelines of food for health within school settings. This
provides a useful tool for member states when issuing procurement tenders
for food in schools. Progressive and targeted public procurement of food
for health can reward food business operators who provide nutritionally
balanced meals and food products, prompting innovation, food reformulation
and social responsibility to achieve better diets and positively impact public
health. In addition, with a view to stepping actions to end the childhood
obesity epidemic health ministers adopted Council Conclusions on halting
the rise in childhood overweight and obesity. The Council Conclusions call
upon Member States to integrate in their national action plans and strategies
cross-sectoral measures, enabling environments that encourage healthy diets
and adequate health-enhancing physical activity amongst others.
The scale and consequences of childhood obesity demand bold and urgent
actions. Collaborative actions between European Member States and
intersectoral concerted actions at national level are required to tackle the
burden of childhood obesity.
Issue 23 2017

• The prevalence of obesity in Europe
has more than tripled in many
Member States since the 1980s,
with consequent increase in the rate
of associated non-communicable
disease
• Notwithstanding the various actions
at both EU and national levels, the
problem of overweight and obesity
remains high and urgent action
needs to be stepped up
• The EU Action Plan on Childhood
Obesity 2014-2020, provides a
basis for Member States to develop
their policies on tackling childhood
obesity
• Progressive and targeted public
procurement of food for health can
reward food business operators
who provide nutritionally balanced
meals and food products, prompting
innovation, food reformulation
and social responsibility to achieve
better diets and positively impact
public health
• Collaborative actions between
European Member States and actions
at national level are required to
tackle the burden of childhood
obesity
• Actions to address the obesogenic
environment, initiatives at critical
points in the life-course and the
treatment of children who are
already obese are urgently needed.
No single intervention can halt the
rise of the ever increasing obesity
epidemic
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Introduction
The magnitude of childhood obesity at
global, European and national levels has
reached alarming levels. Approximately,
40% of the global population suffers from
overweight or obesity.1 According to the
World Health Organisation (WHO) (2014)
some 44 million (6.7%) of the world’s under
five years old are overweight or obese.2
If current trends continue the number of
overweight or obese infants and young
children globally will increase to 70 million
by 2025. According to estimates from
the WHO’s Childhood Obesity Surveillance
Initiative, around 1 in 3 children in the EU
aged 6-9 years old were overweight or obese
in 2014.3
The prevalence of obesity in Europe has
more than tripled in many Member States
since the 1980s, with consequent increase
in the rate of associated non-communicable
disease (NCD). Non-communicable diseases
kill 40 million people each year, equivalent
to 70% of all deaths globally.4
According to estimates from the “Global
Status Report on Non-Communicable
Diseases 2010”5 around 2.8 million deaths
per year in the EU are due to causes
associated with overweight and obesity.
Obesity is a major public health concern.
It is a known fact that childhood obesity
has physical and psychological health
consequences that can lead to behavioural
and emotional difficulties and reduce
educational attainment.6,7 Childhood obesity
is a strong predictor of adult obesity
which in turn leads to various health, and
socio-economic consequences.7 It causes a
considerable economic burden on society
through increased healthcare costs of
treating associated diseases (direct costs)
and costs associated with lost productivity
due to absenteeism and premature death
(indirect costs). At present, it is estimated
that around 7% of national health budgets
across the EU are spent on diseases linked
to obesity each year. Substantial indirect
costs are also incurred from lost productivity
arising from work absences due to health
problems and premature death.
Actions at European Level
The EU momentum for tackling the rising
incidence of obesity was further increased
with the 2003 Council conclusions on
healthy lifestyles when the European
Commission was invited to study ways to
promote better nutrition and healthier
lifestyles within the EU. This resulted in
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the publication of the green paper on
“Promoting healthy diets and physical
activity - A European dimension for the
prevention of overweight, obesity and
chronic diseases”8 and the establishment
of the European Platform for Action on
Diet, Physical Activity and Health in 2005.
The Strategy on Nutrition, Overweight
and Obesity-related health issues9 was
adopted in 2007 and evaluated in 2012. The
evaluation among other things argued for
the introduction of more intrusive measures
to address the problem. The EU Action Plan
on Childhood Obesity 2014-202010 launched
during the Hellenic EU presidency of the
Council has an overarching goal to halt
the rise in overweight and obesity in
children and young people (0-18 years)
by 2020.
To achieve this goal, the Plan sets out
eight priority areas for various stakeholders
in order to:
1. Support a healthy start in life
2. Promote healthier environments,
especially in schools and pre-schools
3. Make the healthy option the easier
option
4. Restrict marketing and advertising to
children
5. Inform and empower families
6. Encourage physical activity
7. Monitor and evaluate
8. Increase research
In addition to the above, EU Member
States actively participate and support WHO
initiatives including the adoption of the
Vienna Ministerial declaration on Nutrition
and Non-communicable diseases (NCDs)11
in the context of the Health 2020 and the
adoption on the Food and Nutrition Action
Plan for the European Region.12
Local situation
Overweight and obesity is a major public
health challenge affecting Maltese
schoolchildren across all ages. Over the
past 10 years, Malta has been actively
participating in the Childhood Obesity
Surveillance Initiative (COSI) established
by the WHO Regional Office for Europe.
This involves the routine measurement of
height and weight among primary school
children aged 6-9 years generating data
in overweight and obesity prevalence
and trends whilst enabling inter-country
comparisons across the European Region.
On the basis of the last report (2017) an
increasing trend in obesity in both boys and
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girls has been depicted. However, the rate
of increase in obesity for the period 2010
to 2013 was at a slower rate than for the
period 2008 to 2010.13 There was declining
trend in overweight rate for both boys and
girls from 2010 to 2013. Looking at the total
overweight and obese over same period,
there was a declining trend for boys though
constant for girls.
In the Health Behaviour school aged
children study (HBSC), 201413 Malta again
ranked the highest who self-report on
overweight and obesity - 32% and 38% of
11-year olds respectively; 33% and 36% of
13-year olds respectively and 26% and 43%
of 15-year-old girls and boys respectively
using WHO cut off values. This is above the
HBSC average for all ages. When compared to
2010 rates, we have seen a decrease in rates
for 11-year-old and 13-year-old boys but an
increase for 15-year-old boys and for girls at
all ages.
A nationwide study conducted during
2016 measuring all schoolchildren (age 4.717 years) showed that approximately 40%
of school aged children are overweight or
obese.14
Actions at Local Level
Malta launched its National Strategy for the
Prevention and Control of NCDs15 in April
2010, the Healthy Weight for life Strategy
in 201216 and the Food and Nutrition Policy
and Action Plan in 2014.17 These set a clear
direction for intersectoral collaboration
and an integrated whole of government
and whole of society approach to tackle
risk factors, prevention, reduce the chronic
diseases burden, curb and reverse the
growing population of overweight and obese
children and adults. In February 2015,
the Whole of School Approach to lifestyle:
nutrition and physical activity18,19 was
launched as a joint co-operation between
health and education sectors.
Need for action
Notwithstanding the various actions at
both EU and national levels, the problem
of overweight and obesity remains high
and urgent action needs to be stepped up.
Towards this end the Maltese Presidency of
the Council of the European Union has put
childhood obesity as a priority area for its
Presidency.
On the 22nd and 23rd February 2017, the
Maltese Presidency brought together leading
experts on childhood obesity, public health
experts from across the EU, representatives
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from the European Commission and WHO
to jointly explore ways in halting the rise
in childhood obesity. Towards this end
the focus was on two main areas namely,
evaluation of the mid-term EU action plan
(2014-2020) on childhood obesity20 and
development of procurement guidelines for
healthy food in schools.
Midterm evaluation of the European
Union Action Plan on Childhood Obesity
The EU Action Plan on Childhood Obesity
2014-2020, provides a basis for Member
States to develop their policies on tackling
childhood obesity. Although defining
national health policy remains within the
exclusive competence of Member States,
there is EU added value in joint voluntary
collaboration in this respect. A case in
point is the direct relevance of obesity
and various factors that are linked to
the internal market and which could be
effectively addressed through EU Action.
DG SANTE in collaboration with the
Maltese EU Presidency of the council
subcontracted Ephort Consortium to carry
out a midterm evaluation on the EU Action
Plan on Childhood Obesity 2014-202010
in order to derive with a status update
on the extent of implementation by each
Member State in the eight policy areas
identified within the said Action Plan.
According to this review, it transpires that
the areas with most action by the majority
of member states included actions, which
support a healthy start in life, promoting
healthier environments, and actions
to encourage physical activity. New
actions for curbing obesity by member
states was identified in the area of food
product improvement. On the other
hand, fewer actions were observed in the
areas concerning labelling and taxation,
regultion of marketing, informing and
empowering families.
Public Procurement of Food for Health:
Technical report on the school setting
At an estimated €82 billion, the European
social food service market is sizeable in
both reach and force. Public procurement
is a process by which public authorities
purchase goods. Procurement of healthy
food will benefit health in various
ways. Progressive and targeted public
procurement of food for health can reward
food business operators who provide
nutritionally balanced meals and food
products, prompting innovation, food
Issue 23 2017

reformulation and social responsibility to
achieve better diets and positively impact
public health.
In fact, success stories are already
visible, with articles about the health
benefits of better school food provision via
procurement beginning to emerge in the
scientific literature.21 Another favourable
trend is that schools have been quick to
apply the EU green public procurement
criteria.22 The same forward-thinking
and flexibility should be expected and
promoted for public procurement of healthy
food. While the EU legal framework offers
substantial scope for health-sensitive
public procurement of food, authorities
face a number of challenges. In schools, a
major obstacle is the translation of school
food standards into adequate procurement
technical language. In order to ensure
the smooth implementation of public
procurement of healthy food, it is important
to set clear technical specifications on the
foods and food services to be procured.
One of the deliverables steered by
the Maltese Presidency of the Council of
the EU was the production of a technical
report elaborating on public procurement
guidelines of food for health within school
settings.23 This report was compiled by
representatives from the Maltese Presidency,
DG SANTE and the Joint Research Centre
with the support of Member States. The
report includes specifications and other
considerations for key food groups and
nutrients as well as specifications regarding
food preparation and the catering service
in general. This report provides a strong
justification for action and supports Member
States in the real-life tasks necessary
to effectively translate national school
food policies into healthy school food
environments. In doing so, it also raises
awareness on the importance of promoting
healthy diets for the benefit of children
and schools, and for health systems and
the economy. After all, schools are not just
places to learn about mathematics, history,
science and languages but also places where
children should be given the opportunity
to thrive by developing good eating and
lifestyle habits that can last a lifetime.
Stepping up political action to end
Childhood obesity
The need for stepping up actions to end
the childhood obesity epidemic was further
given high profile during the Maltese
Presidency when two important related

documents were endorsed at the political
level by health Ministers.
On the 16th of June, during the
Employment, Social Policy, Health and
Consumer Affairs (EPSCO) Council meeting
health ministers adopted Conclusions on
halting the rise in childhood overweight
and obesity. The Council calls upon Member
States to integrate in their national action
plans and strategies cross-sectoral measures
adopting a life course approach. It calls for
policies that create enabling environments
in educational settings for children and
childcare centres to encourage healthy diets
and adequate health-enhancing physical
activity. Measures to promote physical
activity in recreational facilities and
accessible services for leisure time physical
activity. The Council also calls for the
reduction of advertisement and sponsorship
of sugary and fatty foods which are targeted
at children and adolescents.
On the 26-27 June health Ministers in
the European Region of the World Health
Organisation with populations of less than
one million met in Malta to participate in
the fourth high-level meeting of the small
countries initiative. Ministers acknowledged
that childhood obesity as an important
public health challenge of the 21st century
and have thus agreed to join forces to
launch comprehensive initiatives to create
conditions that foster health and well-being
for all children. Towards this end, Ministers
adopted the Malta Statement on ending
childhood obesity, promoting healthy weight
and well-being throughout the life-course. The
Malta Statement was presented during the
67th WHO Regional Committee for Europe to
be held in September 2017.
Conclusion
The scale and consequences of childhood
obesity demand bold and urgent actions.
Collaborative actions between European
Member States and intersectoral concerted
actions at national level are required to
tackle the burden of childhood obesity.
Actions addressing the multitude of
influences surrounding our environment at
the various critical points the life-course are
needed. Indeed, no single intervention can
halt the rise of the ever-increasing obesity
epidemic.
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Introduction
There is increasing interest in ‘evidencebased health care’. Decisions made by
healthcare professionals, providers,
managers, purchasers and policy makers are
consistently required to critically consider
the research evidence to ensure best
practice, achieve maximal benefit/risk and
maintain optimal utilisation of resources.1
Reviews of existing research accumulate
findings from existing literature and have
the potential to inform evidence-based
practice, decision making and academia. The
quality of the information used is critical
to its value2,3 and systematic review can
enhance the use of evidence by producing
reliable knowledge through systematic
accumulation, assimilation and presentation
of findings from a range of studies.4
Moreover the way that the voluminous
information is analysed, synthesised and
presented through systematic review allows
it to be assimilated quickly and increases its
access to practitioners and its use by them.5

Systematic Review: a
cornerstone to promote the
uptake of research findings
for evidence-based practice
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Educational aims
• To inform of the benefits of using systematic review to support evidence-based
practice, decision making and policy
• To outline the advantages of systematic review over traditional literature review
• To describe the methodology of systematic review and explain its applicability to
different areas
• To explain some of the difficulties encountered with the conduct of systematic review
• To motivate the increased adoption and use of systematic review

Key words
systematic review, traditional literature review, evidence-based practice,
decision making; uptake
Abstract

Review of existing research findings from the literature is essential
to inform evidence-based practice, decision making, academia and
policy. In the medical field, systematic review is considered as
standard practice, while in other fields there are different levels of
uptake. As compared to traditional literature review, the methodology
of systematic review adopts a number of steps and is systematic
and transparent. This leads to increased rigour, less bias and allows
reproducibility and update. There are still a number of difficulties
with the conduct of systematic reviews. The utilisation of systematic
review to support different areas of practice is highly recommendable.
Issue 23 2017

The developments in the utilisation of
systematic review
Systematic review has been extensively
developed and improved as an important
technique in the evidence-based approach
particularly in certain fields such as
medicine, social policy, healthcare and
education where knowledge of the value
of an intervention is critical.6,7 A ‘standard’
approach to systematic review was
developed initially in the field of medicine
by the Cochrane Collaboration in the early
1990s and this is still contemporary.8 This
was followed by other consortia such as the
Campbell Collaboration which was founded
in 1999 and the Evidence for Policy and
Practice Information and Co-ordinating
Centre.9 In other areas such as management
and organisation studies the adoption of
systematic reviews has been more slow and
divergent.4,7,10
In the medical field adoption of
systematic review is the standard practice,
particularly in the evaluation of medical
interventions.5,6,7 In education systematic
review methodology was mainly promoted
due to changes in policy towards evidencebased practice and the introduction of
benchmarking and performance indicators
to support achievement of targets.9 In the
area of management and organisational
research a number of leaders in the field
such as Briner and Denyer4 and Denyer
and Tranfield10 support the basic principles
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associated with systematic review as
compared to traditional literature review.
However, there is general concern that
systematic reviews as conducted in fields
such as medicine are not adequate for
management and organisation studies. A
number of authors are against the simple
and direct transfer of systematic review as
specified by the Cochrane Collaboration to
management research and argue that certain
fields have distinctive features which require
developments in systematic review which are
specific, tailored and ‘fit’ for the particular
purposes, forms and applications relevant to
the field.4,7,10
The advantages of systematic review over
traditional literature review
Systematic review has improved its
methodology over traditional literature
review to make it systematic, rigorous,
minimise the level of bias and increase
replicability. It is distinct from the

traditional literature review as it is guided
by specific principles. A comparison between
systematic reviews and traditional literature
reviews and listing of the advantages of
systematic reviews is summarised in Table 1.
Systematic review addresses a clear
specific question, usually derived from a
specific problem or objective. It utilises
transparent methods and draws conclusions
about the available knowledge related to
the question addressed. Systematic review
has improved its methodology to make
it explicit, standardised, replicable and
updateable.1,5,11 This standardisation allows
someone from outside the review team to
replicate the study method and to be able to
update the systematic review.4,5
In contrast, traditional literature
reviews are usually not systematic. They
are less focused and more wide-ranging
in scope. They are also less explicit about
the inclusion and exclusion criteria.2 In
traditional review, there is no validation and

the decision for inclusion and interpretation
lies with the author, leading to a high risk
of author bias. Traditional reviews have
informal and subjective methods to collect
and interpret information and do not address
the possibility of ‘cherry picking’.10 There are
no specific criteria for judging of quality of
articles. Authors are sometimes influenced
by different aspects such as the rating
factors of the journal in which the study
is published, the number of citations, the
rejection rate or the name of the author of
the research.4 Information from traditional
literature reviews is generally represented in
quite broad and confident statements which
can be biased, particularly by the orientation
of the authors. Similarly, the existence of
a relationship between phenomena is often
presented dogmatically and then simply
followed by a list of authors or references to
renowned organisations. Such reviews do not
quantify the proportion of previous literature
supporting certain information, how many

Table 1: Comparison between systematic review and traditional literature review
Elements
of review

Systematic
review (SR)

Traditional
literature review

Advantages of
systematic review

Authorship

Involves a team of researchers and ideally
also users

Usually involves one researcher

Improves validity, reduces bias

Review question

Focused and specific on a single defined
question. Usually in PICO format

May describe an overview or
general discussion

Provides focused answer,
Pre-set, Clearly defined

Protocol

A peer reviewed protocol

No protocol

Avoids reporting bias.
Reproducible

Background
Objectives

Summaries of available literature provided
Clear objectives identified

May be identified or not

Focused answer

Inclusion and exclusion Stated before review is conducted
criteria

Usually do not describe why
studies are included/excluded

Addresses selection bias

Search strategy

Comprehensive, Systematic, Pre-defined
databases, To locate all published and
unpublished studies

Not explicitly stated, Not
systematic, Do not usually attempt
to locate all relevant literature

Addresses selection bias, Can
be updated

Selection and
evaluation of articles

Clear and explicit.
Evaluation of study methods and quality

Evaluation of study quality may
or not be included, Could be
subjective

Explicit. Reproducible by
anyone using similar methods

Evaluation of evidence

Clear and specific; Overall assessment of
strength of evidence by outcome

Not explicit; Subjective or absent

Study quality and confidence
of evidence reported

Results and data
synthesis

Clear summaries of studies related to
quality and source of evidence; Can be
quantitative

Qualitative summary; May
be influenced by reviewers’
perspectives

Combines evidence
Identifies gaps;
Reports validity of findings

Conclusion and
presentation

Based on set and pre-defined outcome
measures

Based on summary of the findings
of the studies

Relates to research question;
Quality of review evaluated

Adapted from: Bettany-Saltikov15, Briner & Denyer4, Denyer &Tranfield10, Perry & Hammond9, Petticrew23, Sriganesh et al3 and Vishnu et al25
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Search strategy
Systematic reviews offer a strong search
23	
  
strategy which is designed in advance and
in relation to the research question which is
explicit, documented, ensures transparency
and minimises biases.5 Systematic searches
identify key words and mesh terms.
Moreover, there are pre-specified relevance
and quality and eligibility criteria for the
selection and inclusion of studies and to
make such criteria transparent to readers.2,10
In systematic reviews researchers make
extensive efforts to locate all studies that
fit the set criteria including those that
show negative and contradictory findings
and in order to eliminate biases such as
publication bias and author ‘cherry picking’.
In traditional reviews studies which show
positive findings tend to be published and
those with negative findings are put away –
‘file-drawer problem’.4

Figure 1: Summary of the process of systematic review
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studies, consistency of information, the
negative studies, the study designs of the
studies referenced and the justification of
these designs.4
The methodology of systematic reviews
The methodology of systematic review
covers a number of steps. These steps are
summarised in Figure 1. The steps consist
of the planning: including framing a
question, criteria and a protocol for the
review; identification, selection and critical
appraisal of primary research including the
assessment of the quality of the studies; the
extract and analysis of data from the studies
that are included in the review and the
synthesis of the evidence and interpretation
and reporting of best evidence.2,5,8,10,12,13
Authors in management research Briner
and Denyer4 show a broad consensus about
the steps involved in systematic review as
specified by the Cochrane Collaboration,8
however they stress that the stages are
not ‘linear’ and in practice may involve a
series of smaller steps. The process may
vary considerably across reviews as it is very
dependent on the review question.4
The review question
Systematic reviews should identify and be
set to answer a clear specific well-formulated
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and answerable review question.4,10 User
involvement in the setting of the research
question supports the uptake of the
evidence by practitioners in the field.
The review question guides setting of the
protocol, the design of research strategy
including inclusion and exclusion criteria
and pre-set the databases to be used. In
the medical field review questions are set
specific, focused and are concerned with the
effectiveness of an intervention.2 Generally,
in social sciences research questions are
much wider, with unclear boundaries and are
subject to evolve. In management research,
it is difficult to find a precise review
question.2,7,12 It is recommended to find
an advisory group of experts and potential
users of the review to help formulate and
adapt the research question to ensure
that the question is answerable and that
it is adequate to address the needs of
practitioners.4
The protocol
A protocol should be set which clearly
details each step of the review before the
search is actually conducted, in order to
minimise bias.14 The protocol enables third
parties to challenge the review method, to
be criticised and to be revised or improved
in future reviews.4

Evaluation of the effectiveness of
interventions
The systematic review evaluates the
effectiveness of an intervention and
considers PICO criteria (Patient group/s
with the condition, Intervention, action or
activity under consideration, Comparison
or alternative to the intervention and
Outcomes).15 Social sciences adopt versions
of the PICO framework. SPICE considers
the Setting or context, Perspective of
the stakeholder asking the question, the
Intervention or phenomenon of interest,
Comparison and Evaluation of the success.4
Utilisaton of reviewers
Systematic reviews include two or more
reviewers for interpretation and evaluation
of the evidence and there need to be
mechanisms to solve disagreement between
reviewers. The Campbell Collaboration
recommends that in social science a number
of tasks of systematic review are conducted
by a review advisory group to enhance the
iterative, critical and collaborative process
expected in this kind of field.4,7,11
Appraisal of articles
Reviewers need to apply the inclusion and
exclusion criteria to each paper or study
to check whether they are relevant to the
review. Information can be provided from
the abstract or from full papers as needed
particularly to find details of the method.
The studies are critically appraised in line
with the quality criteria devised as part of
the systematic review protocol. The criteria
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for evaluation are listed in a checklist which
is used consistently by all the reviewers. The
reviewers would answer each of the specific
questions contained in the checklist and thus
there will be an overall quality score or rating
or category.4
Specificity about sources of information
In systematic review, the authors are
required to specify the source of the data
and how it was processed. Popular sources
for health literature include Medline,
PubMed, Cumulative Index to Nursing and
Allied Health Literature (CINAHL) database,
Exerpta Medica dataBASE (EMBASE) and other
databases, Cochrane controlled clinical trials
register, literature in foreign languages, ‘greyliterature’, references cited in primary sources,
other unpublished sources known to experts
in the specialty and raw data from published
trials.5,8,16,17
Description of the sources of information
and the process
Systematic review gives an overall picture
of the quality and amount of evidence in
relation to the review question. This includes
a systematic and stratified synthesis and
presentation of the numbers, characteristics
and quality of the studies reviewed and the
findings of the included studies. Searches
and acquisition of data need to be clearly
described so that there can be tracking back
of the reasons why certain study designs and
attributes are judged to reflect the required
quality of studies. It provides an audit trail
of the reviewers’ decisions, procedures and
conclusions.4,7,10 The PRISMA Statement guides
authors to systematically report the exercise
of systematic reviews including the number
of records identified, screened, assessed,
excluded and those finally included.18,19 In
a number of instances reviewers may find
that there is less evidence on a given topic
and then the information is inconsistent and
less robust than widely believed. Finding an
absence of evidence is important information.
Scoping studies, which are a type of literature
review used to map relevant literature in the
field of interest, can be conducted to ensure
that the search studies are effective and that
the studies picked are relevant.4
Inclusion and exclusion criteria for research
Systematic reviews apply criteria for quality
of research to be included in relation to
the review question in advance.4 Quality
assessment addresses the study’s internal
validity, its design and how it related to the
38

Table 2: The ‘hierarchy of evidence’
1.
2.
3.
4.
5.
6.
7.

Systematic reviews and meta-analyses
Randomised controlled trials with definitive results
Randomised controlled trials with non-definitive results
Cohort studies
Case-control studies
Cross-sectional surveys
Case reports

Adapted from: Greenhalgh5 and Petticrew & Roberts20

research question.7 Each study in a medical
systematic review is assigned weight and
evaluated in terms of its methodological
quality considering the extent to which the
design is likely to have prevented systematic
error (bias), precision (which is a measure of
the likelihood of random errors) and external
validity which concerns the extent to which
the results are generalisable or applicable to
a particular target population.5,7
The ‘hierarchy of evidence’
In the field of medicine the ‘hierarchy
of evidence’ which lists a range of study
designs ranked in the order of increasing
internal validity is used to critically evaluate
studies (Refer to Table 2). This hierarchy
places systematic reviews and meta-analyses
first and randomised controlled trials with
definitive results second.5,7,20 In contrast the
concept of hierarchy of evidence is often
problematic to appraise evidence in certain
other fields. Leading authors in management
and organisational studies insist that
reviews cannot be restricted to certain
research designs but require identification
of the best available evidence from a
variety of sources to answer the research
question. Rather than supporting a specific
classification these authors resist privileging
one method over another and insist that the
design decision should prioritise that the
review is ‘fit for purpose’.4,7 In fields where
there is concern over the incompatibility
problem in the hierarchy of evidence a
switch to the matrix-analytical approach for
conceptualising the strength and weaknesses
of methodologies is preferred.20,21 Different
quality checklists and tools have been
adopted to critically appraise different types
of studies, particularly qualitative studies.
Qualitative research is not a unified field
and in spite of many proposals for quality
criteria, there is lack of consensus over the
evaluation of such studies.22
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Synthesis and presentation of the
information
Systematic reviews should summarise all
existing information in a thorough and
unbiased manner.10 Reviews should present
meaningful information and ideally a
conclusion about the outcome.4 Where
possible they should compare results of
different studies to establish generalisability
of findings and consistency of results.
Moreover, reasons for heterogeneity
(inconsistency of results across studies) can
be identified and new hypotheses can be
generated across particular subgroups.5
Systematic reviews pull together the
results of the review in a structured and
organised way and summarise the evidence
related to the review question. Systematic
reviews report what is known and what is
not known about the question addressed
and ideally result in mapping of the field.4
Where there are studies that provide
consistent results, systematic reviews
might be expected to provide solid and
dependable evidence that is robust and
potential for generalisation and possibly
transfer across different contexts. Use
of tables helps the presentation and
generalisation of results.7,10 There are
numerous established methods for synthesis
of research which can be grouped into
four categories: aggregative, integrative,
interpretation and explanation. Statistical
methods (meta-analysis) may be used in
some systematic reviews as a method for
aggregation which quantitatively analyses,
combines or summarises the findings
from studies using statistical techniques.
This increases the precision of the overall
result.5,19 In the field of management there
is less standardisation and the most common
approach for presentation of results remains
narrative synthesis and the applicability
of other methods of synthesis remains
limited.4 Where reviews identify knowledge
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gaps or incongruent findings then this calls
for further research.10 Generalisation is
not sought in terms of association among
variables but considers the application
of generative mechanisms over time. The
output of systematic review in management
serves as guide and refers to what works,
why and how the relation works.7
Difficulties with conducting systematic
reviews
Despite the advantages of systematic reviews
over the traditional literature review and the
advances and increased utilisation of this
review methodology, there are still a number
of difficulties with systematic reviews.
Different levels of acceptability of
systematic review in different areas
There are different levels of application,
acceptability, experience and use of
systematic review in different fields. In
medical research, systematic research is
considered as the expected norm. The lack
of exposure and experience of management
researchers and management practitioners
with systematic reviews and the priority for
the adoption of cutting edge practices may
limit the acceptability and use of this type
of research in this field.4 Petticrew23 explains
that there is common misconception that
systematic reviews are only capable of
summarising the results of randomised
controlled trials and cannot be used for
other study designs. This creates concern
in researchers who do not come from the
medical field. Systematic reviews of non
– randomised studies and of qualitative
studies are common and guidelines for
carrying out systematic review do not
exclude qualitative studies.23
Applicability of systematic review across
different fields
As discussed above, systematic review as
applied to medical research is not considered
to be directly transferable to management
and organisational research. The use of
systematic review for management research
presents more challenges. Systematic
review requires the formulation of the
research question before a literature review
is undertaken to identify gaps in the
search and this limits the type of research
questions which could be addressed by
management and social sciences.12 Another
concern is limited consensus regarding
what counts as evidence, what constitutes
good quality of evidence and on the
Issue 23 2017

classification of the evidence. It is important
that the approach adopted is made clear and
that there is justification for all decisions
taken.2,4,24

Quality of systematic reviews
Systematic reviews vary in quality. As with
any type of research they may be done
well or badly. The quality of systematic
reviews can be judged for example by
Difficulties concerning the methodology of
using critical appraisal checklists based on
systematic review
a validated index of the quality of review
There are various difficulties with the
articles. Aspects determining quality include
methodology of systematic reviews. The
precautions to minimise biases and errors,
explicit and methodological requirements of a assessment of validity, appropriateness of
systematic review in relation to the question the different steps with respect to the review
present limits which impact the outcomes of question, how comprehensive the search
the review. The limits encountered should
was, level of detail and appropriateness of
be made clear.4 Keywords used need to
the presentation.4,18,26
be carefully selected to ensure that they
generate the information being sought
Availability of primary research
through the research question.16 Although
There may be difficulties with the amount,
there is more than one reviewer, assessment
quality and accessibility of the primary
can still be subjective. Systematic reviews in research. Moreover, the evidence may be
the field of management and organisation
dispersed.24 Previous systematic reviews
are likely to encounter difficulties when
which address a similar type of question or
appraising the quality of sources of
which present previous gaps in knowledge
information such as lack of sufficient detail
in a particular field may be a good starting
and not allowing assessment of quality of the point for a systematic review, however no
source articles. Also in this sector, there are
such systematic reviews may be found. If
variations in methods and analyses amongst
there are no or very limited trials, if the
articles.7,10 Research synthesis may end up
question/intervention is too complex to
in ‘summing up’ of qualitative studies and
be tested by trials or if most trials are of
rather than resulting in evidence of the
poor quality and are excluded, it will not
effectiveness of an intervention it more likely be possible to conduct a systematic review
gives and understanding of a process.7
and to answer the review question and the
results of the review remain inconclusive.
Resource requirement for systematic
There may not be enough good primary
review
studies to obtain the required information
Systematic reviews are laborious and resource about a particular question. Alternatively, if
intensive. They require considerably more
a large number of articles are found it may
work than traditional reviews.12,16 They
be difficult to comprehensively compile the
are also considered to be bureaucratic.2
studies.25
Systematic reviews may take a long time (a
number of months) and they require regular
Elimination of biases
follow up to keep the review up-to-date.25
Although systematic reviews include
They require a number of reviewers who need explicit inclusion and exclusion criteria
to have expertise, critical appraisal skills and this does not necessarily eliminate all bias.
pay attention to detail.4,7,11
By including only randomised controlled
Key points
•
•
•
•
•
•

Systematic review is of benefit to inform and improve evidence-based practice, decision
making and academia.
Systematic review is increasingly utilised in the field of medicine and other fields.
Systematic review has a number of advantages over traditional literature reviews
particularly in increased replicability and reduction of bias.
The methodology of systematic review is guided by specific principles which make it
more rigorous and transparent.
There are still a number of difficulties with the conduct of systematic reviews.
The uptake of systematic review to strengthen practice and decision making is
encouraged.
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trials there can be the introduction of an
‘intervention-selection’ bias.24 Alternatively,
if a review does not include all studies
(non English, grey literature, and early
literature) there can be distortion of the
final picture.4 Inclusion of unpublished
literature may be considered to reduce the
rigour of the research and introduce bias
through the introduction of weak evidence.24
Over the period 1994 to 2014 the number
of bibliographic databases searched in
individual systematic reviews has increased
from a mean of 1.62 to a mean of 3.73.17
Conclusion
Systematic reviews have the potential
to inform different areas of practice by
presenting the best available evidence so
that this can be integrated with judgement
and experience to support practitioners
and scholars make better decisions. There
are significant advantages of systematic
review over the traditional literature review.
While systematic review is an expected
standard in the evaluation of medical
interventions, in the field of management
and organisational practice the use and
adoption of the results of systematic reviews
may be more difficult and there may be
limited level of uptake by decision makers.
The systematic review methodology used
in the medical science can and should be
adopted and adapted to fit management
research. Motivation to use systematic
review may be increased by explaining the
benefits of this type of review. Moreover,
reviews should be framed to address the
specific question, problem and context that
are relevant to practitioners. By augmenting
the methodological rigour of the research,
the legitimacy and quality of the resultant
evidence from systematic reviews and the
relevance and sensitivity to practitioners
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and policy-makers, systematic review gives
a reliable basis for practice and decision
making.
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The aim of this brief overview is to
highlight the situation regarding retention
of dispensed prescriptions according to
Maltese law.
Single use /fully dispensed prescriptions
According to the Laws of Malta1,2- a fully
dispensed prescription should be signed
by the pharmacist (including registration
number) and dated. This documentation
needs to be retained, for a period of no
less than three months from the date of
dispensing, in a manner where easy retrieval
is possible. The law also specifies that
disposal of such prescriptions after the three
months have elapsed should be done in a way
that patient’s confidentiality is protected.1,2
Repeat/Partially filled prescriptions
With regards to repeat or partially filled
prescriptions the law3 states that the
managing pharmacist is duty bound to keep
written or electronic records of medicinals
sold against such prescriptions. The
dispensing pharmacist is obliged to endorse
the prescription with the pharmacy stamp and
with the word “dispensed”, together with the

date on which it was dispensed, the amount
given, the signature and the registration
number.3
Prescription for controlled drugs
The subsidiary legislation 101.02 which
deals with internal control of dangerous
drugs clearly states that on dispensing a
controlled prescription, Part C needs to
be filled accordingly and retained by the
pharmacist. The managing pharmacist is
then obliged, on the first day of the month,
to send all the prescriptions for controlled
drugs dispensed the previous month to the
Superintendent of Public Health. Details of
controlled prescriptions need to be recorded
into the respective register and this register
must be retained for a period of not less than
two years from the date of the last entry in
the register.4,5
In 2014 a communication was issued by
the Malta Chamber of Pharmacists (Malta
Chamber of Pharmacists 2014, letter,
21 April) advising pharmacists to retain
prescriptions and records for a minimum of
five years in view of professional indemnity
policy requirements.
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