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Ultibro Breezhaler inhalation powder, hard capsules

      This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information. Healthcare 
professionals are asked to report any suspected adverse reactions. Refer to section 4.8 of the SmPC for how to report adverse reactions.

PRESENTATION: Each capsule contains 143 µg of indacaterol maleate 
equivalent to 110 µg of indacaterol and 63 µg of glycopyrronium bromide 
equivalent to 50 µg of glycopyrronium. Each delivered dose (the dose that 
leaves the mouthpiece of the inhaler) contains 110 µg of indacaterol maleate 
equivalent to 85 µg of indacaterol and 54 µg of glycopyrronium bromide 
equivalent to 43 µg of glycopyrronium. INDICATIONS: Ultibro Breezhaler is 
indicated as a maintenance bronchodilator treatment to relieve symptoms in 
adultadult patients with chronic obstructive pulmonary disease (COPD).  DOSAGE 
AND ADMINISTRATION: The recommended dose is the inhalation of the 
content of one capsule once daily using the Ultibro Breezhaler inhaler. Ultibro 
Breezhaler is recommended to be administered at the same time of the day 
each day. If a dose is missed, it should be taken as soon as possible on the 
same day. Patients should be instructed not to take more than one dose in a 
day. Ultibro Breezhaler can be used at the recommended dose in elderly 
patientspatients (75 years of age and older). Ultibro Breezhaler can be used at the 
recommended dose in patients with mild to moderate renal impairment. In 
patients with severe renal impairment or end-stage renal disease requiring 
dialysis it should be used only if the expected benefit outweighs the potential 
risk. Ultibro Breezhaler can be used at the recommended dose in patients with 
mild and moderate hepatic impairment. There are no data available for the 
use of Ultibro Breezhaler in patients with severe hepatic impairment, therefore 
cautioncaution should be observed in these patients. There is no relevant use of 
Ultibro Breezhaler in the paediatric population (under 18 years) in the 
indication COPD. The safety and efficacy of Ultibro Breezhaler in children 
have not been established. No data are available.  Method of administration  
For inhalation use only. The capsules must not be swallowed. The capsules 
must be administered only using the Ultibro Breezhaler inhaler. Patients 
should be instructed on how to administer the product correctly. Patients who 
dodo not experience improvement in breathing should be asked if they are 
swallowing the medicine rather than inhaling it. CONTRAINDICATIONS:  
Hypersensitivity to the active substance or to any of the other excipients. 
WARNINGS/PRECAUTIONS: Ultibro Breezhaler should not be administered 
concomitantly with medicinal products containing other long acting beta 
adrenergic agonists or long acting muscarinic antagonists, the 
pharmacotherapeutic groups to which the components of Ultibro Breezhaler 
belong.belong. Asthma: Ultibro Breezhaler should not be used for the treatment of 
asthma due to the absence of data in this indication. Long acting beta2 
adrenergic agonists may increase the risk of asthma related serious adverse 
events, including asthma related deaths, when used for the treatment of 
asthma. Not for acute use: Ultibro Breezhaler is not indicated for the treatment 
of acute episodes of bronchospasm. Hypersensitivity related to indacaterol or 
glycopyrronium. Immediate hypersensitivity reactions have been reported 
afterafter administration of indacaterol, one of the components of Ultibro 
Breezhaler. If signs suggesting allergic reactions (in particular, difficulties in 
breathing or swallowing, swelling of tongue, lips and face, urticaria, skin rash) 
occur, treatment should be discontinued immediately and alternative therapy 

non-potassium-sparing diuretics may potentiate the possible hypokalaemic 
effect of beta2-adrenergic agonists, therefore use with caution. Inhibition of 
the key contributors of indacaterol clearance, CYP3A4 and P glycoprotein 
(P gp), raises the systemic exposure of indacaterol up to two fold. The 
magnitude of exposure increases due to interactions does not raise any 
safety concerns given the safety experience of treatment with indacaterol 
in clinical studies of up to one year at doses up to twice the maximum 
recommendedrecommended indacaterol dose.  ADVERSE REACTIONS: The 
presentation of the safety profile is based on the experience with Ultibro 
Breezhaler and the individual components. Ultibro Breezhaler showed 
similar adverse reactions to the individual components. As it contains 
indacaterol and glycopyrronium, the type and severity of adverse reactions 
associated with each of these components may be expected in the 
combination. The most common adverse reactions with Ultibro Breezhaler 
are:are: Upper respiratory tract infections. Common: Pyrexia, chest pain, 
dyspepsia, dental caries, bladder obstruction and urinary retention,, cough, 
oropharyngeal pain including throat irritation, dizziness, headache, 
nasopharyngitis, urinary tract infections, sinusitis, rhinitis, chest Pain, 
oropharyngeal pain including throat irritation, hypersensitivity, diabetes 
mellitus and hyperglycaemia. Uncommon: Fatigue, peripheral oedema, 
muscle spasm, myalgia, pain extremity,  dry mouth, pruritis, rash, 
glaucoma,glaucoma, myalgia, musculoskeletal pain, pruritis/rash, musculoskeletal 
pain, paradoxical bronchospasm, dysphonia, epistaxis, , gastroenteritis 
tachycardia, palpitations, , insomnia  Please refer to SmPC for a full list of 
adverse events for Ultibro Breezhaler. LEGAL CATEGORY:POM  PACK 
SIZES: Single pack containing 10x1 or 3x10 hard capsules, together with 
one inhaler. MARKETING AUTHORISATION HOLDER: Novartis 
Europharm Limited, Frimley Business Park Camberley GU16 7SR, United 
Kingdom.Kingdom. MARKETING AUTHORISATION NUMBERS: EU/1/13/862/003 
, EU/1/13/862/007 Please refer to Summary of Product Characteristics 
(SmPC) before prescribing. Full prescribing information is available on 
request from Novartis Pharma Services Inc, Representative Office Malta 
P.O Box 4, Marsa, MRS 1000 Malta. Tel: +35621222872
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instituted. Paradoxical bronchospasm:  As with other inhalation therapy, 
administration of Ultibro Breezhaler may result in paradoxical bronchospasm which 
can be life threatening. If this occurs, treatment should be discontinued immediately 
and alternative therapy instituted. Narrow-angle glaucoma: No data are available in 
patients with narrow angle glaucoma, therefore Ultibro Breezhaler should be used 
with caution in these patients. Patients should be informed about the signs and 
symptoms of acute narrow angle glaucoma and should be informed to stop using 
UltibroUltibro Breezhaler should any of these signs or symptoms develop. Urinary 
retention: No data are available in patients with urinary retention, therefore Ultibro 
Breezhaler should be used with caution in these patients. Patients with severe renal 
impairment: These patients should be monitored closely for potential adverse 
reactions. Cardiovascular effects: Ultibro Breezhaler should be used with caution 
in patients with cardiovascular disorders (coronary artery disease, acute myocardial 
infarction, cardiac arrhythmias, hypertension). Hypokalaemia: Beta2 adrenergic 
agonistsagonists may produce significant hypokalaemia in some patients, which has the 
potential to produce adverse cardiovascular effects. The decrease in serum 
potassium is usually transient, not requiring supplementation. In patients with severe 
COPD, hypokalaemia may be potentiated by hypoxia and concomitant treatment, 
which may increase the susceptibility to cardiac arrhythmias.  Clinically relevant 
effects of hypokalaemia have not been observed in clinical studies of Ultibro 
Breezhaler at the recommended therapeutic dose. Hyperglycaemia Inhalation of 
highhigh doses of beta2 adrenergic agonists may produce increases in plasma glucose. 
Upon initiation of treatment with Ultibro Breezhaler plasma glucose should be 
monitored more closely in diabetic patients. Ultibro Breezhaler should be used with 
caution in patients with convulsive disorders or thyrotoxicosis, and in patients who 
are unusually responsive to beta2 adrenergic agonists. Patients with rare hereditary 
problems of galactose intolerance, the Lapp lactase deficiency or glucose galactose 
malabsorption should not take this medicine. Pregnancy and Lactation: There are 
nono data from the use of Ultibro Breezhaler in pregnant women available. Indacaterol 
may inhibit labour due to a relaxant effect on uterine smooth muscle. Therefore, 
Ultibro Breezhaler should only be used during pregnancy if the expected benefit to 
the patient justifies the potential risk to the foetus. It is not known whether 
indacaterol, glycopyrronium and their metabolites are excreted in human milk. The 
use of Ultibro Breezhaler by breast feeding women should only be considered if the 
expected benefit to the woman is greater than any possible risk to the infant. 
INTERACTIONS: Information on the potential for interactions is based on the 
potential for each of its two components. Beta adrenergic blockers may weaken or 
antagonise the effect of beta2 adrenergic agonists. Therefore Ultibro Breezhaler 
should not be given together with beta adrenergic blockers (including eye drops) 
unless there are compelling reasons for their use. Where required, cardioselective 
beta adrenergic blockers should be preferred, although they should be administered 
with caution. The co administration of Ultibro Breezhaler with other anticholinergic 
containingcontaining medicinal products has not been studied and is therefore not 
recommended. Concomitant administration of other sympathomimetic agents (alone 
or as part of combination therapy) may potentiate the adverse events of indacaterol. 
Concomitant hypokalaemic treatment with methylxanthine derivatives, steroids, or 
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In a 1980 interview, Steve Jobs (1955 – 2011), an American 
entrepreneur, businessman, inventor and industrial designer once 
stated that ‘Equal opportunity to me more than anything means a 
great education.’ This proves to be a most convenient introduction to 
this editorial which will discuss the relevance of continuing medical 
education and eLearning for healthcare professionals.  

Let’s face it. Educators face a number of key challenges 
in the provision of continuing medical education programmes. 
To name a few, the World Federation of Medical Education 
[http://wfme.org/] mentions inadequate leadership, insufficient 
resources, lack of programme supervision and resistance to 
change. In essence, one might well say that the main challenge is 
the development of modules which are easily accessible [including 
cost], of good quality [including ease-of-use], and yet, flexible 
enough to fit in the lifestyle of prospective participants. 

The World Organization of Family Doctors 
[www.globalfamilydoctor.com/] and the World Federation 
of Medical Education particularly recommend flexibility and 
adaptability in the provision of continuing medical education 
programmes. Indeed, a lack of flexible training opportunities have 
been signalled as reasons leading to medical brain drain. In keeping 
with this, self-directed learning is shaping itself as a robust pillar of 
lifelong learning, alongside traditional taught curricula. 

It only makes sense that for continuing medical education 
programmes to succeed, these need to include eLearning modules. 
These eLearning modules need to be spearheaded by competent 
and experienced stakeholders who have access and are willing to 
manage the required [1] manpower (including content built-up) 
and [2] technological infrastructure (including the development of  
a stable and robust delivery platform) to be able to implement and 
disseminate such eLearning modules in an efficient and effective 
way. Quality assurance is the linchpin of the entire process, in 
view of the changing nature of healthcare provision and increasing 
expectations of participants and patients alike. Such total quality 
management should be monitored through continuous checks and 

equal opportunIty... 
more than anythIng means a great educatIon
elearnIng Vs tradItIonal face-to-face InteractIon

balances ingrained in the process, preferably by an independent 
body. This should obviously include periodic data mining exercises 
to perform feedback analysis. 

The challenge relating to manpower should not be 
underestimated. It is true that candidates eligible for continuing 
medical education have increased over the years. This obviously 
entails a significant burden on the provision of education since 
more tutors are required to teach and supervise students. And the 
future of traditional taught curricula within the context of local 
continuing medical education does not look any rosier, since it 
would seem that manpower resources will be stretching even 
more in the immediate future. Let me elaborate this further. As 
discussed in the previous editorial, the recent agreement between 
the Maltese Ministry of Health and the Queen Mary University of 
London relating to the opening of a medical school in Gozo foresees 
the opening of a campus of the Barts and the London School of 
Medicine and Dentistry. The Maltese government confirmed that the 
first students will be accepted in September 2017. This will stress the 
current manpower resources, specifically relating to the provision 
of continuing medical education, even more. In keeping with this, 
during the last months, medical students have consistently voiced 
their concern that the privatisation of medical education in Malta 
would dilute the medical school’s education resources. 

The development of accredited eLearning modules will, logically, 
offset any manpower shortages …

In view of the above, all stakeholders need to roll up their 
sleeves, adapt [more] to the concept of eLearning and develop 
eLearning modules, similar to the ones currently hosted by the Malta 
Medical Foundation Programme [http://fpmalta.com/foundation-
programme/e-learning]. 

Ending with Steve Job’s challenging remark, the provision 
of free-of-charge [or cheap] eLearning modules, accredited by 
professional bodies, will surely provide an equal opportunity to all 
concerned to access great education.   
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a reVIew of the 

Impact of socIal determInants
on health In malta

Michelle Deguara
Kathleen englanD

natasha azzoparDi Muscat

abstract
Socioeconomic conditions such as income and education have been demonstrated to be strong determinants of health 
status. This issue has been little researched in Malta and consequently has not made it to the top of the health policy agenda. 
This article reviews locally available evidence on the social determinants of health. Findings confirm that the inverse 
relationship between life-expectancy and chronic health conditions and lifestyle behaviours and socioeconomic status 
demonstrated in other countries, also exists in Malta.  Greater awareness amongst health professionals and further research 
on the social determinants of health are necessary as rising income inequality and multi-ethnicity are both becoming 
important phenomena in Malta’s sociodemographic evolution. Public health approaches to tackle illness and wellbeing need 
to go beyond traditional educational campaigns and must focus on measures that support a more equitable and just society.  

publIc health

introDuction
The World Health Organisation (WHO) defines the social 
determinants of health as “the conditions in which people 
are born, grow, live, work and age. These circumstances are 
shaped by the distribution of money, power and resources 
at global, national and local levels.”1 Social determinants of 
health lead to health inequities which results in the unjust 
and unnecessary differences in the health status and health 
indicators of individuals.1 The difference in socioeconomic 
classes originate from people having different levels of 
education, income or occupation.2 Those who are in the lowest 
socioeconomic classes have high levels of ill-health, poor health 
indicators and also premature mortality.3 In 2015 the global 
life expectancy was 71.4 years (73.8 years for females and 69.1 
years for males). The life expectancy varied by WHO region, 
with the WHO European Region having a life expectancy of 
76.8 years whilst that of the WHO African region was 60 years.3 
Apart from the variations in life expectancy and mortality 
rates between countries, disparities are also noted between 
different socioeconomic classes in the same country. In a 
study conducted by Mackenbach et al. comparing mortality 
rates between 22 European countries, it was noted that the 
social inequalities in mortality rates were smaller in Southern 
Mediterranean counties when compared to the inequalities in 
central and eastern Europe.4 

Globally health researchers have been trying to study 
and analyse the disparities in health outcomes between 
socioeconomic groups and their causes. However, it is very 

challenging to  highlight these differences to policy makers 
with a view to attempt to tackle and reduce these inequities 
and inequalities.5 The WHO’s Commission on the Social 
Determinants of Health, recommends three ways by which 
health equity can be tackled and improved: 
· equitable distribution of resources, power and money; 
· measurement and evaluation of the impact of policies 

on inequity;
· taking action on health equity.6 

the Maltese scenario
In Malta there are various social benefits and social welfare 
services in place to try to bridge and minimise the gap between 
different socioeconomic classes and to reduce the impact of 
poverty. The 1970s saw the introduction of children’s allowances, 
a national minimum wage and the introduction of two-
thirds pension scheme. Also, in 1979 free hospitalisation was 
introduced as the first step towards the development of the 
National Health Service.7 Despite a generous welfare state, social 
inequalities still exist and according to the Statistics and Living 
Conditions survey carried out by the National Statistics office, 
the monetary at-risk-of-poverty rate stood at 16.3% or 68,658 
individuals in 2015.8 

Differences in socioeconomic conditions have an impact 
on health and longevity.9 A number of indicators can be used 
to monitor the effect of socioeconomic factors on health. 
Educational level, income and ethnicity are good indicators to 
study the impact of the socioeconomic status on health.
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Malta has seen a steady increase in life expectancy since the 
1950s with rates comparable to the EU-15. However, disparities 
in life expectancy by educational level exist (Figure 1) with men 
having the lowest educational levels experiencing a life expectancy 
four and a half years less than those in the highest educational 
groups. Disparities between life expectancy in women is also 
present but to a lesser extent (1.7 years between those with the 
lowest and those with the highest educational level).10

Analysis of cause-specific mortality may provide valuable 
insights on the source of health gaps observed between different 
socioeconomic groups. Regional analysis is sometimes used as a 
proxy for socioeconomic variables in the absence of more accurate 
indicators; however, regional differences may be the result of 
multiple factors and not only those related to socioeconomic 
classes. Figure 2 illustrates the age-standardised mortality rate 
due to circulatory diseases in Malta by region. The Western 
region, which is considered quite affluent,11 has the lowest age-
standardised mortality rate for males. On the other hand the 
Western region has the highest mortality rate from breast cancer 
in females (Figure 3). Breast cancer incidence is known to increase 
with increasing affluence and socioeconomic status.12 

The inverse relationship between socioeconomic status and 
engaging in unhealthy behaviours such as unhealthy nutrition, 
lack of physical activity and smoking is well documented in 
literature.14 This high prevalence of unhealthy behaviours in 
individuals of lower socioeconomic status contributes further 
to inequalities in health.15 Results from the European Health 
Interview Survey (EHIS) carried out by the Directorate for 
Health Information and Research in 2014 highlight this inverse 
relationship; people with lower levels of education especially 
those of ISCED levels 0 to 2 have a higher prevalence of being 
overweight and obese, not engaging in any physical activity and 
smoking (Figures 4-6).10

Figure 1. Life expectancy (less than 1 year) in 2011 by International Standard 
Classification of Education level.10

*1 ISCED: International Standard Classification of Education: Levels 0-2: from 
no education to secondary level education; 3-4: upper secondary and post–
secondary non-tertiary; 5-8: tertiary level and above.  

Figure 2. Standardised mortality rate 2014 secondary to circulatory disease by 
region.13 Regions: SH: Southern harbour district; NH: Northern harbour district; 
SE: South Eastern district; WE: Western district; NO: Northern district; GC: Gozo. Figure 3. Age standardised mortality rate 2014 secondary to breast cancer by region.13

[In malta] … lIttle Is known about 
the effect that health promotIon strategIes 

haVe on dIfferent socIoeconomIc classes. 
If health promotIon messages are more effectIVe 

on people comIng from hIgher socIoeconomIc
 classes … they mIght be IncreasIng the 
socIoeconomIc gap and health InequItIes
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The way an individual perceives his or her own health status 
is also affected by socioeconomic determinants. In Malta and 
the EU, individuals with higher levels of education and higher 
income have a better perception of their health status (good 
or very good) (Figure 7). The perception of having a poor 
health may be related to the fact that people with lower levels 
of education report having more limitations in performing 
activities of daily living and also tend to suffer more from 
chronic diseases like coronary heart disease, hypertension, 
chronic depression and diabetes (Figure 8-9). 

There is also an income gradient in relation to unmet 
health needs with those having lower incomes reporting a 
higher level of unmet health needs secondary to perceiving 
healthcare services as being too expensive, inaccessible or 
having long waiting times (Figure 10).10

Discussion anD conclusion 
Over recent years many countries have improved the health 
status of their population but reducing the gap in health 
inequalities remains a challenge.2  As observed in the figures 
above, locally there is a gradient in the socioeconomic effect 
on health. As documented in the Marmot report16 reducing 
health inequalities due to socioeconomic factors needs to focus 
on reducing the ‘steepness of the social gradient on health’ 
with increased intensity for the most disadvantaged groups 
in society. The Marmot report also states that reducing health 

inequalities needs concerted effort at different domains such as 
education, employment and health and targeted approaches at 
different stages of a person’s life.16   

At both EU and national level it is important that all policies 
which are developed factor in social determinants and their 
impact on health. In Malta the National Strategic Policy for 
Poverty Reduction and Social Inclusion 2014-2024 was launched 
in December 2014.17 The mission statement of this policy is “to 
provide a policy framework that promotes the well-being and 
improves the quality of life for all, particularly for persons at risk 
of poverty or social exclusion, based on the values of solidarity, 
equality, dignity and respect for fundamental human rights and 
social justice”. This policy acknowledges that everyone can be 
at risk of poverty and social exclusion but focuses more on the 
most vulnerable groups in the Maltese population: children, 
elderly, unemployed and working poor. The actions and objectives 
described in this strategy are aimed at preventing poverty and 

Figure 4. Body Mass Index by educational attainment (ISCED level).10

Figure 6. Daily smoking of tobacco by educational attainment (ISCED levels). 10

Figure 5. Time spent on health-enhancing aerobic physical activity by 
educational attainment (ISCED levels).10

Figure 7. Self-perceived health as being good or very good by educational 
attainment (ISCED levels).10

… the western regIon [In malta] 
has the hIghest mortalIty rate 
from breast cancer In females
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Figure 10. Perceived unmet health needs by income levels.10

social exclusion and improving the socioeconomic status of 
everyone especially the vulnerable groups. The actions described 
the strategy also explore different ways of ensuring equal access to 
quality healthcare, strengthening primary health care and mental 
health services and reducing unmet health needs.17

There is a gap in local literature on the mechanisms involved 
in the relationships between socioeconomic status, unhealthy 
behaviours and poor health outcomes.14 Little is known about 
the effect that health promotion strategies have on different 
socioeconomic classes. If health promotion messages are more 
effective on people coming from higher socioeconomic classes 
and less effective on those coming from lower socioeconomic 
classes, they might be increasing the socioeconomic gap and 
health inequities. The reason for this may be that the health 
literacy in individuals with high socioeconomic status is higher 
than that of individuals having a low socioeconomic class.15

The results of the Health Literacy Survey commissioned by the 
Office of the Commissioner of Mental Health in 2014 concluded 
that 48.9% persons with no or primary level of education had 
poor health literary. The survey also found that low levels of health 
literacy were associated with low levels of self-perceived health.18 

The need for further local research and monitoring of the 
socioeconomic effects on health is needed to highlight the 
impact that inequalities have on health outcome and to promote 
a more holistic approach to public health.

Reducing health inequities is an ethical and socially just 
imperative.16    

Figure 8. Self-perceived long-standing severe limitations in daily activities 
by educational attainment (ISCED levels). 10

Figure 9. Maltese individuals reporting having a chronic condition by 
educational attainment (ISCED levels). 10
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in the last few years the scientific community was debating the safety 
of the widely used macrolide antibiotic, azithromycin, which is 
commonly prescribed for respiratory and urinary tract infections.   

Previously published observational studies examined the 
risk of cardiovascular outcomes with azithromycin use, but these 
studies had conflicting results. The first such study to be published, 
a cohort study using U.S. Medicaid data, found an increased risk of 
cardiovascular death with azithromycin use. This led the Food and 
Drug Association to issue a warning on the safety of azithromycin 
use, although the European Medicines Agency did not take a position 
on this issue. Subsequent studies, both in the U.S. and in Europe 
did not always observe a risk of cardiovascular adverse events. This 
was likely due to several factors. Some studies investigated the link 
between cardiovascular death and azithromycin use. However, 
cardiovascular death can be considered a rather ambiguous outcome 
given that the concern with azithromycin use should be ventricular 
arrhythmia specifically, based on the effect of macrolides on QT-
interval prolongation. Cardiovascular death may be due to conditions 
unrelated to ventricular arrhythmia. It is therefore possible that the 
cardiovascular impact of azithromycin is over-estimated by using this 
general clinical outcome. Another important factor leading to variation 
among the published studies is the diversity in the underlying study 
populations. For example, a study conducted among persons with a 
lower socioeconomic status such as Medicaid beneficiaries may show a 
comparatively higher cardiovascular risk than a European population. 

In order to extensively investigate the cardiovascular risk of 
azithromycin in a European population, a recently published study1 
investigated the risk of ventricular arrhythmia with azithromycin use in 
five European countries, i.e. Denmark, Italy, Germany, the Netherlands 

new safety InformatIon on azIthromycIn

Janet sultana 

and UK, using a common methodology applied to seven healthcare 
databases. This allowed the researchers to reach a very large study sample 
of over 14 million new antibiotic users. The results of this study, published 
last April in the Canadian Medical Journal indicate a higher risk of 
ventricular arrhythmia in azithromycin users when compared to non-
users of antibiotics, but no excess risk compared to the use of amoxicillin, 
a widely used antibiotic not considered to be associated with any 
cardiovascular events. These findings suggest that the risk of ventricular 
arrhythmia with azithromycin use is likely to be mainly due to the poor 
state of health from the underlying infection rather than the drug itself. 
The primary analyses from the single databases were robustly tested 
through meta-analysis of the pooled risk estimates obtained from all the 
databases together, confirming the findings of the primary analysis. 

The referenced article is freely available from the Canadian Medical Journal 
website, i.e. http://www.cmaj.ca/content/189/15/E560.full.pdf+html. 
The principal investigator of the study, Prof. Gianluca Trifiro’, leads a 
pharmacoepidemiology research team based in Messina. Dr Janet Sultana 
was one of the co-investigators and is a Maltese joint post-doctoral researcher 
at the University of Messina and the Erasmus Medical Centre, working in his 
team based in Sicily. She can be contacted on jaysultana@gmail.com.

MPSA

hepatItIs

Mireille Debonohepatitis can be defined in simple terms as an inflammation 
of the liver. There are various causes of hepatitis; the most 
common are viral infections (Hepatitis A, B and C) and 

Alcoholic Hepatitis. While these causes all result in liver damage, 
it is important to note that these diseases are distinct from each 
other and have different symptoms, treatments and risk factors. 

Hepatitis A is caused by the Hepatitis A virus (HAV). This 
virus is transmitted mainly through food and water contaminated 
with the faeces of an infected person. Poor sanitation and lack of 
clean water are the two main risk factors for Hepatitis A. Hepatitis 
A causes acute liver failure and generally isn’t fatal.

Hepatitis B is caused by the Hepatitis B virus and is spread 
by contact with blood or other bodily fluids of infected persons. 
Hepatitis B can cause both chronic and acute liver failure and 
can be rapidly fatal. 

Hepatitis C is caused by the Hepatitis C virus. This particular 
virus is blood-borne, those most at risk of developing Hepatitis 

C are IV drug users who partake in the sharing of needles. 
Hepatitis C can cause both acute and chronic liver failure.

Alcoholic Hepatitis is caused by sustained excessive 
alcohol intake over a period of years. Symptoms include 
jaundice and abdominal distention due to fluid build-up. 
Alcoholic Hepatitis usually leads to chronic liver failure. Liver 
Cirrhosis is also commonly observed in patients suffering 
from Alcoholic Hepatitis.

There are vaccines available that can easily prevent 
Hepatitis A and B. There is no vaccine available for Hepatitis C 
and Alcoholic Hepatitis but taking simple precautions such as 
limiting alcohol intake and safe handling of needles can help 
prevent these diseases. 

Every year WHO organizes World Hepatitis Day on the 28 
July in order to increase awareness about the disease.   

safety update report
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abstract
Prions are infectious agents composed of protein material. 
Prions fold in multiple ways, at least one of which is 
transmissible to other prions; transmission between 
species leads to prion diseases, such as the more commonly 
known “mad cow disease”. Similar to prion diseases, other 
neurodegenerative diseases are also associated with the 
accumulation of self-templating amyloid forms of specific 
proteins. For example, β-amyloid and tau misfold in 
Alzheimer’s disease, α-synuclein in Parkinson’s disease, 
huntingtin in Huntington’s disease, and TDP-43 and FUS 
aggregate in neurons in ALS. In this review, we will discuss 
why these diseases are often dubbed prion-like.

prions anD prion Diseases? 
Prions are pure proteinaceous infectious particles. They 
reproduce by recruiting the normal cellular prion protein 
(PrPC), which is a membrane glycoprotein, and stimulating its 
conversion to the disease-causing (scrapie) isoform (PrPSc). 
PrPC and PrPSc are identical in composition but differ in their 
3D structures; PrPC is rich in α-helixes and has little β-sheet 
whereas PrPSc is less rich in α-helixes and has much more 
β-sheet. In this cross-beta fibrous structure, termed amyloid, 
the strands of the β-sheets align orthogonal to the fibre axis. 
Such fibres elongate at both ends, and the fibre ends capture 
and convert the natively folded proteins to the cross-beta 
form. Overall, this structural transition from α-helixes 
to β-sheet in PrP, known as permissive templating, is the 
fundamental event that underlies prion diseases.1 

Prion diseases are a collection of fatal neurodegenerative 
disorders that afflict mammals, including Creutzfeldt-Jakob 
disease (CJD), Fatal Familial Insomnia (FFI), Gertsmann-
Straussler-Scheinker syndrome (GSS), Kuru and Variably 
Protease-Sensitive Prionopathy (VPSPr), in humans. 

an update 
on prIons 
and prIon-lIke 
dIsorders

focus on
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Michael balzan   

Transmission between individuals, and sometimes even 
between species, is possible due to the stability of the 
cross-beta prion form, which is resistant to denaturation, 
detergents, and proteases.2 For example, in Europe, 
industrial cannibalism has been responsible for “mad cow 
disease”. In general, it is the presence of the PrP amyloid 
plaques that is diagnostic of these transmissible spongiform 
encephalopathies.

prion-liKe DisorDers
Interestingly, this ability to access self-templating 
amyloid forms is not unique to prion proteins. Several 
neurodegenerative diseases are also associated with the 
accumulation of self-templating amyloid forms of specific 
proteins, e.g. β-amyloid (Aβ) and tau misfold in Alzheimer’s 
disease (AD), α-synuclein misfolds in Parkinson’s disease 
(PD), and huntingtin misfolds in Huntington’s disease 
(HD). Several research studies support the possibility that 
these disorders and their respective amyloid forms are more 
transmissible and prion-like than previously suspected.3 
Such findings have therapeutic implications and blur the 
distinctions between amyloid and prion, and between 
transmissibility and infectivity.

alzheiMer’s Disease
AD is the most common neurodegenerative disorder, 
affecting approximately 35 million people worldwide. In AD, 
the defining pathological lesions are the neuritic plaques 

12 Volume 16, 2017  Issue 03



composed of Aβ peptides. Aβ is a cleavage peptide of the 
amyloid precursor protein (APP). It varies in size from 39 to 
43 amino acids, but the main species observed in the plaques 
are Aβ40 and Aβ42. Aβ40 is more common, whereas Aβ42 
is more fibrillogenic and is therefore more associated with 
disease states.4 Similar to a prion protein, pure Aβ40 forms 
fibres with different molecular structures, which are toxic to 
neurons in culture. Likewise, Aβ amyloid forms accumulate 
in the extracellular space, and therefore transmissibility 
becomes a concern. Indeed, when brain extracts from patients 
with AD were introduced into the brains of transgenic 
mice generating human APP, the material induced plaque 
formation and deposition of Aβ. In contrast, introducing 
brain extracts from age-matched patients without AD showed 
less Aβ accumulation.5 Moreover, coherent with the property 
of permissive templating, plaques did not appear in mice 
that did not produce human Aβ. It is thus probable that 
transmission from extract to host brain occurs through pure 
protein templating.

In AD, Aβ is not the only protein that can access an 
amyloid form. Tau is a protein that binds to and stabilises 
microtubules, thus enabling intracellular transport. Six 
tau isoforms are expressed in the human brain. During 
AD, tau dissociates from microtubules and forms amyloid 
accumulations throughout the cell.6 Specifically, filamentous 
inclusions, made up of all 6 isoforms, form in a stereotypical 
manner, underlying the “Braak stages” of tau pathology. Tau 
pathology begins in discrete regions but ultimately involves 

larger areas of the brain. Such an intercellular transfer of 
tau aggregates has been described in both in vitro7 and in 
vivo8 experiments. In general, tau is considered to be an 
intracellular protein. However, tau aggregates are detected 
in the extracellular space, and tau peptide is observed in the 
cerebrospinal fluid of patients. Frost et al.7 hypothesised 
and showed that extracellular tau aggregates can transmit 
a misfolded state from the outside to the inside of a cell, 
similar to prions.

parKinson’s Disease
PD is the most common neurodegenerative movement 
disorder, afflicting people over 65 years of age. It is 
caused by selective damage to dopaminergic neurons in 
the substantia nigra.9 While PD is sporadic, a few gene 
mutations have been associated with familial forms of 
the disease; these include gene multiplications and point 
mutations in the SNCA gene, which encodes α-synuclein. 
α-synuclein is a small (140 a/a) presynaptic protein that 
binds lipids through its amino-terminal repeat region. 
It is believed to play a role in the assembly of the protein 
complexes required for chemical neurotransmission. 
In PD, the signature lesions are cytoplasmic aggregates 
in dopaminergic neurons known as Lewy bodies (LBs) 
and Lewy neurites (LNs), consisting of amyloid forms of 
α-synuclein. Curiously, α-synuclein pathology also hints 
at a prion-like mechanism of propagation through the 
brains of patients with PD; the propagation of LB and LN 
pathology has been described in both in vitro10 and in vivo11 
experiments.

Steiner et al.10 showed that the propagation of the 
amyloid forms of α-synuclein requires two steps. Step 1 is 
the exit of α-synuclein from the dying neuron; upon cell 
death, degenerating neurons release α-synuclein fibres. 
α-synuclein aggregates are then incorporated into vesicles 
and secreted from neurons via exocytosis. Step 2 is the 
entry of α-synuclein into the recipient cell. It is however 
still unclear how α-synuclein escapes a membrane-bound 
vesicle to form cytoplasmic aggregates. In cell culture, it 
was discovered that inhibiting lysosomal function results in 
the deposition of α-synuclein.12 Interestingly, mutations in 
PARK9, a lysosomal transmembrane ATPase, are connected 
with familial Parkinsonism. In addition, overexpression 
of PARK9 was found to counter α-synuclein toxicity.13 
Therefore, a decline in lysosomal function with age might 
contribute to α-synuclein pathogenesis by facilitating 
transmission and reducing clearance of α-synuclein in the 
lysosome.14 For this reason, restoring lysosomal function 
could be one of several strategies for curing PD.
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huntington’s Disease
HD is an autosomal dominant neurodegenerative disorder. 
It is characterised by a loss of striatal neurons in the basal 
ganglia; however, pathology is observed in other areas of 
the brain as well. HD is caused by a trinucleotide (CAG) 
repeat expansion in the huntingtin gene.15 Specifically, it is 
the expansion of a CAG repeat in exon 1 of the huntingtin 
gene above a threshold of 35 to 40 CAG repeats that causes 
the disease. In turn, this mutation encodes an expanded 
polyglutamine (polyQ) tract, which makes the protein 
prone to aggregate and to form intraneuronal inclusion 
bodies.16 It has been found that the longer the polyQ tract, 
the faster the aggregation, and the earlier the onset. In the 
Drosophila melanogaster brain, Pearce et al.17 observed 
prion-like transmission of neuronal huntingtin aggregates 
to phagocytic glia.

aMyotrophic lateral sclerosis 
Amyotrophic Lateral Sclerosis (ALS), also known as 
Lou Gehrig’s disease, is a neurodegenerative disease 
that devastates the upper and lower motor neurons. ALS 
starts in a discrete location but progresses to involve 
neighbouring regions of the motor system. Recently, 
mutations in two RNA binding proteins, TDP-43 and 
FUS, were identified in patients with familial ALS. It was 
found that in ALS both TDP-43 and FUS form aggregates 
in neurons. Furthermore, evidence indicates that both 
proteins contain prion-related modular domains. Indeed, 
both have domains highly enriched in glutamine (Q) and 
asparagine (N) residues that meet the criteria for prion-
related domains. Also, both form aggregates, and both 
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are cross-seeded into polyQ inclusions, mediated by the 
Q/N rich region, similar to other prion-related domain 
containing proteins.18

conclusion
Even if most neurodegenerative diseases don’t spread 
from individual to individual like true prion diseases do, 
the possibility that they may spread from cell to cell in an 
analogous way has important implications for potential 
therapies, especially in view of stem-cell and neuronal-graft 
based therapies. For example, because PrP acts as a receptor 
for toxic Aβ oligomers, grafted neurons might be useful for the 
treatment of AD; grafted neurons would resist Aβ oligomer 
invasion.19 Likewise, depleting tau or α-synuclein from grafted 
neurons might prove advantageous in tauopathies and PD, 
respectively. Indeed, depletion of PrP or tau, even after the 
onset of the disease, was shown to be an efficient treatment of 
prion and prion-like diseases in mouse models.2 

Translational research on prions is fast-paced. On 
the diagnostic side is a blood-test to diagnose Variant 
Creutzfeldt-Jakob Disease (vCJD).20 Indeed, the test has the 
potential to detect presymptomatic patients. Given the fact 
that there is evidence of silent carriers, such a diagnostic test 
will surely limit the risk of vCJD transmission through blood 
transfusion. On the therapeutic side, multiple pathways are 
being followed, involving small molecule drugs, antibodies, 
gene silencing, vaccines and stem cell therapy.

In view of all this, and as the current studies and existing 
knowledge of prion pathogenesis are augmented, there is 
optimism that a much better understanding of the pathogenic 
pathways will lead to more rational theranostics.   
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meetIng people

t
he minute I step in, I am thrown back several decades 
to a time and place when as a child my mother took me 
with her to the local pharmacist. The scent of medical 

concoctions is the same, the lingering smell of pills and 
potions transports me back to a memory which no child of the 
80s or later could relive.

This is the unique old pharmacy located within the building 
that houses the National Archives in Rabat. This may sound all 
too confusing and quite disjointed, so I should provide some 
explanation to the reader. The National Archives are found in 
Hospital Street in Rabat, Malta. The street name bears witness 
to the very same building wherein the archives are housed, 
the Santo Spirito Hospital. This hospital dates back to 1372 
and ceased to serve as a hospital in the 1960s. As a stand-
alone hospital, it enjoyed the luxury of having its own resident 
‘aromatorio’ who managed the pharmacy housed within the 
building. And it is the self-same pharmacy I am visiting today.

To greet me is Mr Michael Bonnici, a former MP and 
Deputy Speaker of the House of Representatives. He is also 
a retired pharmacy technician who lived in a pharmacy 
practically all his life. ‘My father owned the very old De Rohan 
Pharmacy of Ħaż-Żebbug which he bought in 1933 and which 
I bought from him. It was a “casa bottega” and so we grew up 
ensconced in the world of medicine. When I retired, I wanted 

ye olde apothecary In rabat
there was a Day anD age when MeDicines were not Mass proDuceD, but hanDMaDe to Doctor’s 
orDers by none other than the village pharMacist. Marika azzopardi reKinDles soMe MeMories 
During a visit to Malta’s only pharMacy MuseuM. she interviews Mr Michael Bonnici.

to donate some of my father’s books to the National Archives. 
And that is how I chanced upon this old pharmacy.’

The small rooms were in a state of disrepair, although the 
original furniture was still in very good shape. ‘I was enticed by the 
challenge of reviving this abandoned pharmacy and re-creating it 
to a semblance of its old self. It was intact although deprived of its 
original jars and accessories. My initiative set in a motion a process 
that has allowed for it to become what it is today.’

A tiny museum uniquely open by appointment, this 
pharmacy allows one the opportunity of travelling back in time. 
Because Mr Bonnici not only saw to it that the furniture got to 
be preserved and rehabilitated, but also continued to donate 
much of his own and of his father’s antique pharmacy jars, 
bottles and equipment. He also embarked on an earnest and 
ongoing search through antique shops, auctions and flea markets 
with the purpose of re-stocking the pharmacy with any antique 
pharmaceutical item he would come across.

‘This history of pharmacy in Malta is very long and intriguing. 
We were fortunate to receive much teaching from the Knights but 
also from religious orders such as the Franciscans who opened 
this hospital in the first place. And with the help of many curious 
items, I can show visitors how the pharmacist of old would go 
about dispensing medicine, as well as providing a service to the 
community and a supporting hand to the doctor in town.’
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the pharMacy, national archives, 
hospital street, rabat, 

Malta is to open to visitors 
by appointMent 2145 9863 or 

custoMercare.archives@gov.Mt

Consider pills, or tablets as they were usually called. 
These did not come ready packed in plastic blister packs as 
they do today, nor were they mass produced in factories.  
Tablets were made by the pharmacist according to the 
doctor’s prescription or according to his own knowledge 
of what would assist the patient.  The pharmacist would 
measure and mix powders into a paste, roll it out and cut up 
to the correct size and weight of tablet with special tools. The 
final tablets would be finished off with a powder to avoid 
them from sticking together. Capsules also existed, and these 
were made out of digestible rice paper shaped like tiny flat 
round tubs with a base and a lid to them, in which the special 
mixture of powder was deposited and closed in.

There are the curios, such as a complete box full of 
injection vials belonging to a doctor in action during 
WWII. Or the dropper bottles made entirely of fine glass 
and incorporating a special minuscule groove that controls 
each and every drop. And of course, there are the medicine 
jars full of still fragrant oils such as eucalyptus. I learn that 
the medicine bottles come in different colours and details 
for a purpose. Dark brown and smooth glass bottles were 

this history oF pharMacy in Malta 
is very long anD intriguing. 
we were Fortunate to receive 
Much teaching FroM the Knights 
but also FroM religious orDers 
such as the Franciscans who openeD 
this hospital in the First place.

“

meant for natural oils or minerals which required darkness 
to remain effective. Blue and ridged bottles indicated a 
poisonous substance. Green bottles indicated corrosive 
substances.

And what about the old ledgers which belonged to 
Mr Bonnici Snr, full of hand-written and numbered 
prescriptions, all diligently documented on a daily basis to 
a total of 110,000 prescriptions in a lifetime … there is so 
much more to take in, observe, ask questions about and Mr 
Bonnici is a fount of information, knowledge and memories 
to draw upon. So much so, that one single visit to this unique 
museum pharmacy is simply not enough.  
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radIology

ultrasound of the InguInal canal
part II pierre vassallo

unDescenDeD testes
During the embryological period, a testis that fails to reach its 
scrotal destination is referred to as an undescended testis. An 
undescended testis may lie anywhere along its path of migration, 
but is most commonly located in the inguinal canal. Statistically, 
30% of premature male neonates have an undescended testis. At 
normal mature birth, the frequency falls to 2.7-5.9%, whereas 
at 1 year of age this is seen in 1.2-1.8% of cases. Normally, after 
1 year of age, the testis will not descend any further. Ninety 
percent of undescended testes are associated with a patent 
processus vaginalis and 50% with an indirect inguinal hernia. 

Ultrasound is an excellent tool for rapidly locating an inguinal 
testis (Fig 10). For more proximal (intraabdominal) locations, 
computed tomography and magnetic resonance imaging are 
required. Ultrasound shows the size and texture as well as the 
vascularity of an inguinal testis; these features are important since 
there is an increased incidence of testicular cancer (2 to 8 times 
normal) and of testicular torsion in undescended testes. 

A potential pitfall in young boys is the presence of a 
retractile testis. Retractile testes can be manually reduced to 
scrotal location whereas undescended testes cannot; this is 
readily established with ultrasound. 

Figure 10. Ultrasound scan through the inguinal canal showing a flattened 
undescended testis (arrows). 

Figure 11. Ultrasound scan through the scrotum showing the testis (T) 
surrounded by a hydrocoele (H). 
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hyDrocoeles
Classically, a hydrocoele is a fluid collection contained within 
the tunica vaginalis that surrounds the testis (Fig 11). However, 
this may communicate with the peritoneal cavity through 
a patent processus vaginalis (Fig 12). Any segment of the 
processus vaginalis may persist and distend with fluid resulting 
in cysts located along the inguinal canal. Testicular hydrocoeles 
are most commonly seen in older men and are most likely the 
result of ascending infection through the vas deferens and are 
possibly related to prostatic enlargement. However, hydrocoeles 
are seen in association with testicular torsion and testicular 
neoplasms, conditions that are readily detected by ultrasound. 

varicocoeles
Varicocoeles are distended (varicosed) testicular veins that are 
seen in the inguinal canal and scrotum. The cut-off diameter 
for detecting venous distention is 2-3mm. Any veins that are 
wider are considered varicocoeles (Fig 13). Varicocoeles are 
most commonly primary and are the result of incompetent 
testicular venous valves causing increased back pressure 
within the testicular veins from the intraabdominal veins. 
Secondary varicocoeles occur because of intraabdominal venous 
obstruction or compression by a retroperitoneal neoplasm. A 
newly diagnosed varicocoele should prompt imaging of the 
retroperitoneum to exclude this possibility. 

Figure 16. Ultrasound scan showing an enlarged 
flat/oval inguinal lymph node (arrows) with a wide 
central echogenic hilum (arrowheads), features most 
suggestive of an inflammatory/reactive process.

Figure 12. Ultrasound scan along the length of the inguinal canal showing 
a persistent canal of Nuck (arrows). 

Figure 13. Ultrasound scan showing numerous distended veins (arrowheads) 
in the inguinal canal. 

In women, the testicular vein equivalents are the veins of the 
round ligament; round ligament varices are also known to occur 
(Fig 14). These are most common during pregnancy and are 
more likely to present with acute pain than the male variety. 

other conDitions oF the inguinal canal
Corditis (inflammation of the vas deferens), endometreous 
deposits and benign tumours in the inguinal canal (lipomas, 
leiomyomas, lymphangiomas and cystadenomas) are 
uncommon conditions that are readily detected by ultrasound. 

However, malignant lesions such as sarcomas and lymphoma 
are not uncommon and detection of a solid mass in the inguinal 
canal should prompt biopsy. This also holds true for suspicious 
regional lymphadenopathy. Enlarged (>1cm), rounded lymph 
nodes that do not demonstrate a central echogenic hilum 
require percutaneous biopsy (Fig 15). Flat elongated lymph 
nodes with wide central hila may be observed as they are usually 
reactive nodes secondary to inflammatory disease in the area of 
lymphatic drainage (Fig 16). 

Many pathologic conditions can affect the inguinal canal. 
Ultrasound proves an invaluable tool for the detection and 
characterization of disease processes at this site. Knowledge 
of the ultrasound findings of these disease entities can lead to 
efficient and accurate management without the use of ionizing 
radiation or complex imaging modalities.  

Figure 14. Doppler ultrasound scan showing a 
varicocoele of the round ligament as numerous 
distended veins (arrow) in the inguinal canal in a 
woman, who was in her third trimester of pregnancy.  

Figure 15. Ultrasound scan showing an enlarged 
rounded inguinal lymph node (arrows) with no 
central echogenic hilum; these features suggest 
malignant disease.
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Adverse events should be reported. Report adverse events to E.J. Busuttil Ltd. Tel: +356 21 44 7184

OAB: It’s time to think 
of something else.

The first ß3
-adrenoceptor agonist  

to treat overactive bladder

Prescribing Information 
Presentation: Betmiga™ 
prolonged release tablets 
containing 25 mgor 50 mg 

mirabegron. Indication: Symptomatic treatment of urgency, 
increased micturition frequency and/or urgency 
incontinence as may occur in adult patients with overactive 
bladder (OAB) syndrome. Dosage: Adults (including the 
elderly): Recommended dose: 50 mg once daily. Children 
and adolescents: Should not be used. Contraindications: 
Hypersensitivity to active substance or any of the excipients. 
Warnings and Precautions: Should not be used in 
patients with end stage renal disease, severe hepatic 
impairment and severe uncontrolled hypertension. Not 
recommended in patients with severe renal impairment and 
moderate hepatic impairment concomitantly receiving 
strong CYP3A inhibitors. Dose adjustment to 25 mg is 

recommended in patients with moderate renal and mild 
hepatic impairment receiving strong CYP3A inhibitor 
concomitantly. Caution in patients with a known history of 
QT prolongation or in patients taking medicines known to 
prolong the QT interval. Not recommended during 
pregnancy and in women of childbearing potential not using 
contraception. Not recommended during breastfeeding. 
Interactions: Clinically relevant drug interactions between 
Betmiga™ and medicinal products that inhibit, induce or are 
a substrate for one of the CYP isozymes or transporters 
are not expected, except for inhibitory effect on the 
metabolism of CYP2D6 substrates. Betmiga™ is a moderate 
and time-dependant inhibitor of CYP2D6 and weak 
inhibitor of CYP3A. No dose adjustment needed when 
administered with CYP2D6 inhibitors or CYP2D6 poor 
metabolisers. Caution if co-administered with medicines 
with a narrow therapeutic index and significantly 

metabolised by CYP2D6. When initiating in combination with 
digoxin the lowest dose for digoxin should be prescribed and 
serum digoxin should be monitored. Adverse Effects: 
Urinary tract infection, tachycardia, palpitation, atrial 
fibrillation, blood pressure increase, leukocytoclastic vasculitis. 
Prescribers should consult the Summary of Product 
Characteristics in relation to other side effects. Pack and 
Prices: Country specific. Legal Category: POM. Product 
Licence Number: Betmiga™ 25 mg EU/1/12/809/003; 
Betmiga™ 50 mg EU/1/12/809/010. Date of Preparation: 
November 2012 Further information available from: 
Astellas Pharma Europe B.V. P.O. Box 344, 2300 AH Leiden, The 
Netherlands. Betmiga™ is a Registered Trademark. For full 
prescribing information please refer to the Summary of 
Product Characteristics. 20140312-UR-BTMA-08
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