
Abridged Prescribing Information: Please refer to Full Summary 
of Product Characteristics before prescribing.Name of Medicinal 
Product: Otomize. Composition: Neomycin Sulfate. 0.5% w/w 
(3250 IU/ml), Dexamethasone 0.1% w/w, Glacial Acetic Acid 2.0% 
w/w. Contains methyl and propyl hydroxybenzoates (E218 and E216) 
which may cause allergic reactions (possibly delayed). Contains 
stearyl alcohol which may cause local skin reactions (e.g. contact 
dermatitis). Pharmaceutical form: A milky oil-in-water emulsion as 
a liquid ear spray for application into the external auditory meatus. 
Indications: For the treatment of otitis externa. Posology and method 
of administration: Adults, elderly & children 2 years of age and over: 
One metered dose (60mg) administered directly into each affected 
ear three times daily. Treatment should be continued until two days 
after symptoms have disappeared. Otomize ear spray is not suitable 
for infants and neonates (under 2 years of age). Instructions for use/
handling: Shake the bottle well before use. Before first use, press 
actuator down several times to obtain a fine spray. Each press then 
delivers one metered dose. Do not inhale the spray. Administer spray 
directly by gently placing nozzle tip into ear opening and pressing down 
once on the actuator. Use within one month of first use. If there is a 
period of more than one week since last use, press actuator down a few 
times before using again. Contraindications: Hypersensitivity to any 
of the ingredients. The product should not be used in patients where 

a perforated tympanic membrane has been diagnosed or is suspected 
or where a tympanostomy tube (grommet) is in situ. Special warnings 
and precautions for use: Discontinue treatment and seek medical 
advise if there is no clinical improvement after 7 days or if irritation 
or rash occurs, Exclude other chronic alternate diagnoses, including 
chronic otitis media, before treatment is commenced. Treatment with 
corticosteroid/antibiotic combinations should not be continued for 
more than 7 days in the absence of any clinical improvement, since 
prolonged use may lead to occult extension of infections due to the 
masking effect of the steroid. In children there is a theoretical risk that 
sufficient steroid may be absorbed to cause adrenal suppression, with 
prolonged use increasing this risk of adrenal suppression in children. 
Prolonged use may also lead to skin sensitisation and the emergence 
of resistant organisms. Due to potentially immature renal function 
in children toxicity may develop, thus caution is warranted when 
administering neomycin in this age group. Aminoglycoside antibiotics 
may cause irreversible, partial or total deafness when given systemically 
or when applied topically to open wounds or damaged skin. This effect 
is dose related and is enhanced by renal or hepatic impairment. This 
possibility should be considered when high doses or prolonged 
treatment is given to small children. Pregnancy and lactation: Otomize 
is not recommended during pregnancy. Lactation: A decision must be 
made whether to discontinue breast-feeding or to discontinue/abstain 

from Otomize therapy, taking into account the benefit of breast-feeding 
for the child and the benefit of therapy for the woman. Effects on 
ability to drive and use machines: Unresolved ear problems could 
themselves affect driving ability. Undesirable effects Some patients 
may experience a transient stinging or burning sensation for the first 
few days of treatment. Skin sensitisation / hypersensitivity reactions 
(immediate and delayed) leading to irritation, burning, stinging, 
itching and dermatitis. Marketing Authorisation Holder: Forest 
Laboratories UK, Limited, Whiddon Valley, Barnstaple, North Devon, 
EX32 8NS, United Kingdom. Martketing Authorisation Number: PL 
00108/0332, AA003/0181. Legal category: POM. Date of (partial) 
revision of the text: 01/12/2015 Adverse events should be reported to 
the Malta Medicines Authority via the ADR Reporting Website: www.
medicinesauthority.gov.mt/adrportal. Adverse events should also be 
reported to phv@actavis.com.mt.
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For the treatment of Otitis Externa

 Always read the package insert. For further information please refer the
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CELL SCIENCE

Introduction
It has been over fifteen years since the Silent Information 

Regulator 2 (Sir2) gene was shown to extend the lifespan of the 
budding yeast Saccharomyces cerevisiae.1,2 Since then, studies 
have been published showing that Sir2 and its homologs, 
collectively known as sirtuins, are present in most organisms, 
including bacteria, plants and animals. In fact, they have been 
well conserved throughout evolution from archaebacteria to 
eukaryotes.3 In evolutionary terms, conservation reflects functional 
significance, which is why gerontologists worldwide have been 
trying to understand how these sirtuins function at the cellular, 
molecular and organismal levels to alter mammalian physiology. 
For instance, discovering that they can perform nicotinamide 
adenine dinucleotide (NAD+)-dependent deacetylation reactions4 
opened up a new door of investigation into the metabolic control 
of sirtuins. Overall, it was shown that lifespan extension through 
the activation of sirtuins can be done either by calorific restriction 
or through pharmacological means. Theoretically, this, together 
with their wide range of activities, suggests that sirtuins could 
potentially be used as therapeutic targets to combat metabolic, 
neurodegenerative and age-associated human diseases.5,6

DISCUSSION
Mammalian Sirtuins and their Clinical Relevance

Since Sir2 was shown to enhance longevity in lower 
invertebrates, researchers started wondering whether sirtuins also 
influence ageing in mammals. In the latter, seven sirtuin proteins 
(SIRT1 to 7) were found to share homology with Sir2.3 Of these, 
SIRT1 is the proto-member and the most commonly studied 
mammalian sirtuin. It modifies histones through deacetylation 
of lysine at position 26 in histone 1 (H1K26), K9 in histone H3 
(H3K9) and K16 in histone H4 (H4K16). SIRT1 also deacetylates 
non-histone proteins that are involved in apoptosis, calorie 
restriction, cell growth, cell senescence, neuronal protection, organ 

Update on Sirtuins:
Is there any Clinical Relevance? Alfred Grech & Michael Balzan 

Abstract
Several studies have shown that the overexpression of 
sirtuins is associated with increased maximum lifespan 
in various model organisms, like the budding yeast 
Saccharomyces cerevisiae. Mammalian sirtuins were found to 
share homology with the yeast Sir2, causing gerontologists 
worldwide to wonder whether sirtuins could also influence 
ageing in humans. Increasing evidence suggests that sirtuins 
are implicated in cancer and metabolic, cardiovascular and 
neurodegenerative diseases.

metabolism and function, and tumourigenesis. In this review, 
most of the examples will be given on SIRT1 and its involvement 
in age-related diseases such as cancer, metabolic, cardiovascular 
and neurodegenerative diseases. However, it is important to note 
that most of the mammalian sirtuins are involved in a broad range 
of processes, including ageing, apoptosis, circadian clocks, energy 
responses to low calorie availability, inflammation, mitochondrial 
biogenesis, and stress resistance.

Roles of Sirtuins in Cancer and Metabolic Disorders:
Most cancers are characterised by genomic instability and 

altered metabolism. Metabolic reprogramming is involved in the 
response to cellular DNA damage. Therefore, defining the molecules 
that tune metabolism in response to DNA damage would help to 
better understand the mechanisms of carcinogenesis. Several studies 
suggest that the best characterised sirtuin, SIRT1, is a tumour 
suppressor which improves genomic stability.

However, controversy regarding the role of SIRT1 in cancer 
exists, since it appears to be bifunctional, operating both as a 
tumour suppressor and as a tumour promoter, depending on the 
context and its targets in specific cancers or specific signalling 
pathways. Evidence for SIRT1’s promotion of tumour development 
and progression revolves around its function as a deacetylase 
where it acts to suppress the functions of tumour suppressors such 
as p53. Silencing of these tumour suppressors then prevents cell 
senescence and DNA damage-induced apoptosis from occurring, 
therefore allowing cells to proliferate and survive. On the other 
hand, SIRT1 may also act by suppressing tumour growth; this it 
does by suppressing NF-κB, a transcription factor with a role in 
the regulation of tumourigenesis, the dysregulation of which leads 
to tumour malignancy.7

Setting this controversy aside, the roles of sirtuins in 
maintaining genomic stability have been described as regulators 
of DNA repair pathways. Oberdoerffer et al.,8 for instance, showed 
that in response to DNA damage, SIRT1 is recruited to DNA 
double strand breaks (DSBs); this recruitment is essential for the 
accumulation of DNA damage response proteins such as BRCA1, 
NBS1 and Rad51. BRCA mutations are the main known hereditary 
factors for ovarian cancer. Recently, Li et al.9 highlighted crosstalk 
between BRCA1 and SIRT1 which may be beneficial for the 
balance between processes related to BRCA1 and SIRT1-related 
energy metabolism and stress responses. In addition, when DNA 
DSBs occur, SIRT1 promotes DNA repair by deacetylating WRN, a 
helicase important in maintaining genomic stability. SIRT1 is also 
involved in non-homologous end joining DNA repair. Upon UV 
damage, a different repair mechanism is involved, specifically, the 
nucleotide excision repair (NER) mechanism. SIRT1 can regulate 
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Help Poppy by prescribing Seretide
Seretide is the only ICS/LABA proven to achieve
guideline-defi ned asthma control in children2

Safety Information

Very common side effects: Headache and nasopharyngitis. 
Common side effects: Candidiasis of mouth and throat, pneumonia, bronchitis, hypokalaemia and hoarseness/dysphonia
Special warnings and precautions for use: Systemic effects may occur with any inhaled corticosteroid, particularly at high doses 
prescribed for long periods. These effects are much less likely to occur than with oral corticosteroids. 
It is important that patients are reviewed regularly and the dose of inhaled corticosteroid is reduced to the lowest dose at which effective 
control of asthma is maintained. Monitor height of children on prolonged inhaled steroid therapy.
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Seretide™ (salmeterol xinafoate and fluticasone propionate) 
Kindly refer to full Summary of Product Characteristics (SPC) before prescribing.
Abridged prescribing information. Presentations: For Malta and Gibraltar: Seretide Diskus – Each dose 
provides 50 microgram salmeterol xinafoate and 100 microgram, 250 microgram or 500 microgram respectively 
of fluticasone propionate. Seretide 50 Evohaler - Each dose provides 25 microgram salmeterol xinafoate and 
50 microgram of fluticasone propionate. For Gibraltar only: Seretide 125, 250 Evohaler: Each dose provides 25 microgram 
salmeterol xinafoate and 125 microgram or 250 microgram of fluticasone propionate. Therapeutic Indications: 
For Malta and Gibraltar: Seretide Diskus and Evohaler: is indicated in the regular treatment of asthma where use of 
a combination (long-acting beta-2-agonist and inhaled corticosteroid) is appropriate. Seretide Diskus is indicated for 
the symptomatic treatment of patients with COPD with a FEV1<60% predicted normal (pre-bronchodilator) and a 
history of repeated exacerbations, who have significant symptoms despite regular bronchodilator therapy. Seretide 
50 Evohaler is used in patients not adequately controlled with inhaled corticosteroids and ‘as needed’ inhaled 
short acting beta-2-agonist or patients already adequately controlled on both inhaled corticosteroid and long-
acting beta-2-agonist. For Gibraltar only: Seretide 125, 250 Evohaler: is indicated in the regular treatment of asthma 
where use of a combination (long-acting beta-2-agonist and inhaled corticosteroid) is appropriate. Used in patients 
not adequately controlled with inhaled corticosteroids and ‘as needed’ inhaled short acting beta-2-agonist or 
patients already adequately controlled on both inhaled corticosteroid and long-acting beta-2-agonist. Dosage and 
administration: Seretide is for inhalation use only. Seretide Diskus: Asthma – Adults and adolescents 12 years 
and over: one puff twice daily of Seretide 100 or Seretide 250 or Seretide 500 (each containing 50 mcg of salmeterol 
xinafoate and 100 mcg, 250 mcg or 500 mcg respectively of fluticasone propionate). Patients should be given the 
strength of Seretide containing the appropriate, lowest fluticasone propionate dosage for the severity of their 
disease. A short term trial of Seretide may be considered as initial maintenance therapy in adults or adolescents 
with moderate persistent asthma (defined as patients with daily symptoms, daily rescue use and moderate to severe 
airflow limitation) for whom rapid control of asthma is essential. In these cases, the recommended initial dose is 
one inhalation of 50 micrograms salmeterol and 100 micrograms fluticasone propionate twice daily. Once control of 
asthma is attained treatment should be reviewed and consideration given as to whether patients should be stepped 
down to an inhaled corticosteroid alone. Regular review of patients as treatment is stepped down is important. 
Seretide is not intended for the initial management of mild asthma. Seretide 50/100 micrograms strength is not 
appropriate in adults and children with severe asthma. Children 4-11 years: Seretide 100 Diskus (50 mcg salmeterol 
and 100 mcg fluticasone propionate) – one puff twice daily. Seretide Diskus: COPD: Seretide 500 Diskus (50 mcg 
of salmeterol xinafoate and 500 mcg fluticasone propionate) – one puff twice daily. Seretide 50 Evohaler: Adults 
and children 4 years and older: Two inhalations twice daily. For Gibraltar only: Seretide 125, 250 Evohaler: Adults 
and adolescents 12 years and older: Two inhalations twice daily. Contra-indications: Hypersensitivity. Warnings 
and Precautions: Seretide should not be used to treat acute asthma symptoms for which a fast- and short-acting 
bronchodilator is required. Patients should not be initiated on Seretide during an exacerbation, or if they have 
significantly worsening or acutely deteriorating asthma. Serious asthma-related events and exacerbations can occur 
during Seretide therapy; sudden and progressive deterioration in control or increased use of bronchodilator therapy 
warrants urgent medical assessment especially in patients of African-American origin (SMART). As with all inhaled 
medication containing corticosteroids, Seretide should be administered with caution in patients with pulmonary 
tuberculosis, severe cardiovascular disorders, including heart rhythm abnormalities, diabetes mellitus, untreated 
hypokalaemia/patients predisposed to hypokalaemia or thyrotoxicosis. In case of paradoxical bronchospasm 
discontinue Seretide, assess patient and give alternative therapy if necessary. Systemic effects may occur with any 
inhaled corticosteroid, particularly at high doses prescribed for long periods, but are less likely than with oral 
steroids. It is important, therefore, that the patient is reviewed regularly and the dose of inhaled corticosteroid is 
reduced to the lowest dose at which effective control of asthma is maintained. Prolonged treatment of patients 
with high doses of inhaled corticosteroids may result in adrenal suppression and acute adrenal crises. Rarely, a range 

of psychological or behavioural effects such as psychomotor hyperactivity, sleep disorders, anxiety, depression or 
aggression (particularly in children) may develop on prolonged use. Monitor height of children on prolonged inhaled 
steroid therapy. Transfer from oral steroids: Special care needed. Monitor adrenal function. Consider appropriate 
steroid therapy during periods of stress or elective surgery. Ritonavir can greatly increase the concentration of 
fluticasone propionate in plasma, therefore avoid concomitant use. There is also an increased risk of systemic side 
effects with other potent CYP3A inhibitors. There was an increased reporting of lower respiratory tract infections 
(particularly pneumonia and bronchitis) in the TORCH study in patients with COPD receiving Seretide compared 
with placebo; older patients, patients with a lower body mass index (<25kg/m2) and patients with very severe 
disease (FEV1<30% predicted) were at greatest risk of developing pneumonia regardless of treatment. Concomitant 
use of systemic ketoconazole significantly increases systemic exposure to salmeterol. This may lead to an increase 
in the incidence of systemic effects (e.g. prolongation in the QTc interval and palpitations). Concomitant treatment 
with ketoconazole or other potent CYP3A4 inhibitors should therefore be avoided unless the benefits outweigh the 
potentially increased risk of systemic side effects of salmeterol treatment. Drug Interactions: Avoid beta-blockers. 
Concomitant use with other beta-adrenergic containing drugs can have a potentially additive effect. Potent CYP3A4 
inhibitors: Co-administration of ketoconazole (400 mg orally once daily) and salmeterol (50 mcg inhaled twice daily) 
resulted in a significant increase in plasma salmeterol exposure which may lead to an increase in the incidence of 
other systemic effects of salmeterol treatment (e.g. prolongation of QTc interval and palpitations) compared with 
salmeterol or ketoconazole treatment alone. The concomitant administration of ketoconazole should be avoided, 
unless the benefits outweigh the potentially increased risk of systemic side effects of salmeterol treatment. There 
is likely to be a similar risk of interaction with other potent CYP3A4 inhibitors (e.g. itraconazole, telithromycin, 
ritonavir). Pregnancy and Lactation: Experience limited. Balance risks against benefits. Undesirable effects: 
Very Common/Common - candidiasis of mouth and throat, pneumonia, bronchitis, hypokalaemia, headache, hoarseness/
dysphonia, throat irritation (uncommon with Seretide 50 Evohaler), nasopharyngitis, sinusitis, contusions, traumatic 
fractures, arthralgia and myalgia, muscle cramps (uncommon with Seretide 50 Evohaler). See SPC for information 
on all adverse events. Overdose: due to Salmeterol: tremor, headache, tachycardia; due to Fluticasone propionate: 
temporary adrenal suppression. 
MA Holder (Malta): GlaxoSmithKline (Ireland) Ltd. Trading as: Allen & Hanburys Ltd. MA Numbers (Malta): 
Seretide Diskus: MA 192/00901-3; Seretide 50 Evohaler: AA 192/00904. Legal category: POM. Not all pack sizes may 
be marketed. Date of revision of text: August 2013. 

In order to ensure that this product information reflects the most up-to-date clinical and 
post-marketing surveillance data, please always refer to the latest Summary of Product 
Characteristics which is available from GlaxoSmithKline (Malta) Ltd (Tel: +356 21238131) 

REPORTING ADVERSE EVENTS (AEs): 
If you become aware of any AEs, medication errors and/or use during pregnancy in association 
with GSK products, please report the event promptly to: GSK (Malta) Limited, 1, De la Cruz Avenue, 
Qormi QRM 2458, Malta (Tel: +356 21238131) or e-mail: mt.info@gsk.com
Malta: any suspected AEs and medication errors can also be reported via the national Adverse 
Drug Reactions (ADRs) reporting system: 
Report forms can be downloaded from www.medicinesauthority.gov.mt/adrportal and posted to the Malta 
Medicines Authority, Post-licensing Directorate, 203, Level 3, Rue D’Argens, Gżira GŻR 1368, MALTA, or sent 
by email to postlicensing.medicinesauthority@gov.mt 
Gibraltar: any suspected AEs and medication errors can also be reported via the UK regulatory 
authority (MHRA): https://yellowcard.mhra.gov.uk/

Poppy is 50% less 
likely to wake at night 
when using Seretide 
compared to baseline2

59% of  children wake at
night due to their asthma1
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NER by deacetylating and activating xeroderma pigmentosum 
A and C proteins. When deacetylated, these proteins recognise 
single stranded DNA binding proteins and recruit other NER 
factors at the breaks so as to initiate DNA repair.10 Seeing how 
sirtuins possess dual roles in DNA repair and metabolism, they 
can serve as central points in regulating both processes. Indeed, 
a recent realisation is that DNA damage can trigger metabolic 
responses, therefore indicating that these two biological entities 
may function in a coordinated fashion.

It is because of their dependency on NAD+ that sirtuins are 
thought to play a regulatory role in metabolic pathways. Given its 
involvement in adipogenesis, fat mobilisation, gluconeogenesis, 
glycolysis and insulin secretion, SIRT1 has also been implicated in 
calorie restriction and in insulin resistance at different metabolic 
tissues. Chen et al.11 showed that mice lacking SIRT1 fail to show 
increased activity in response to calorie restriction. Recent data 
has also indicated that the activation of SIRT1 improves the 
insulin sensitivity of adipose tissues, liver and skeletal muscle, and 
that it also protects the cell mass and function of pancreatic beta-
cells. Such findings point towards SIRT1 as a potential therapeutic 
target for the prevention of diseases such as metabolic syndrome 
and type 2 diabetes mellitus.12

Roles of Sirtuins in Cardiovascular Diseases:
SIRT1-4 were found to regulate the activities of several 

coregulators, enzymes and transcription factors that improve 
metabolic control in adipose tissue, liver, pancreas and skeletal 
muscle, especially during ageing and obesity. Through the 
deacetylation of forkhead box O1 (FoxO1) and p53, SIRT1 and 
SIRT7 have the ability to control myocardial development, and 
also, resist myocardial dysfunction associated with ageing and 
stress. In addition, by regulating the expression of angiotensin 
II type 1 receptor, and the activity of FoxO1, endothelial nitric 
oxide synthase and p53, SIRT1 can promote regenerative and 
vasodilatory functions, particularly in the endothelial and smooth 
muscle cells of the vascular wall. SIRT3 protects cardiomyocytes 
from ageing and oxidative stress, and together with SIRT6, it 
also acts to attenuate cardiac hypertrophy. SIRT7 was found to 
regulate apoptosis and stress responses in the heart.13 Given that 
the activation of sirtuins has such a potentially beneficial effect on 
cardiovascular health, the interest in developing specific sirtuin 
agonists is corroborated. Moreover, because their activity depends 
on the availability of NAD+, enzymes involved in the biosynthesis 
of NAD+, including nicotinamide phosphoribosyltransferase, 
may also be valuable targets for the management of cardiovascular 
disease.

Roles of Sirtuins in Neurodegenerative Diseases:
SIRT1 and SIRT2 have been found to be associated with 

age-associated brain disorders. In animal models, overexpression 
of SIRT1 protects against amyloid-beta plaque formation. 
Overexpression of SIRT1 was also shown to suppress the 
formation of alpha-synuclein aggregates, a characteristic 
of pathological conditions such as Parkinson’s disease and 
dementia with Lewy bodies.14 Knocking out SIRT1 in a mouse 
model of Huntington’s disease aggravated the pathology of 

the brain, whereas its overexpression improved survival and 
neuropathology.15 Due to its ability to deacetylate FOXO3, 
SIRT2 was found to increase the expression of the antioxidant 
mitochondrial superoxide dismutase. It is widely accepted that 
oxidative stress is connected to neurodegenerative diseases.16 

Sirtuin-Activating Compounds (STACs):
STACs are molecules that potentially can be used for the 

treatment of ageing and age-associated diseases.17,18 Studies 
have indicated that both natural and synthetic STACs work to 
stimulate the activity of sirtuins. Resveratrol, a SIRT1 activator, 
is perhaps the most eminent STAC. Companies, such as Sirtris 
Pharmaceuticals, Inc., used to develop STACs, with its lead 
candidates being SRT2104 and SRT2379, both of which are 
potent activators of SIRT1. However, controversies behind this 
‘longevity’ company led to its shutdown.

Conclusion
Sirtuins affect many biological substrates and the identification of 
the molecular players involved and their networks is still under 
intensive research. Surely, when the safety and efficacy of sirtuin 
modulators have been worked out, they will eventually find their 
place in the treatment of age-associated diseases. 
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