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Editor’s word

It has been calculated that to market a 
novel drug a pharmaceutical company 

has to fork out up to a staggering 
Euro10,000,000,000 (Source: www.
forbes.com/forbes/2012/0312/strategies-
pharmaceuticals-lilly-stagger-cost-
inventing-new-drugs.html). It is also 
becoming increasingly difficult to find 
new moieties and this is driving the 
expenses further up. Furthermore, the 
recession does not help. However as 
the saying goes, necessity is the mother 
of invention. And one Darwinian lesson 
which mankind has learnt is, precisely, 
how to adapt. In fact pharma companies 
are increasingly starting to explore 
alternatives to increase profits. After all, 
profit making is a very simple formula. 
You either increase income from sales or 
decrease production costs and examples 
to reach these goals range from additive 
printing to nanotechnology to medicinal 
chemistry. Such techniques are being 
discovered or rather, rediscovered, 
as methods by which one can either 
make existing medicines cheaper, thus 
making them more accessible resulting 
in increased sales, or more effective. This 
editorial will discuss two novel, albeit 
different strategies to produce more 
effective medicine.

The first example revolves around 
Daniel Anderson, a chemical engineer 
hailing from the Massachusetts Institute 
of Technology who has recently 
developed a simplified, artificial version of 
a living cell (although without the capacity 
to reproduce). In the right conditions 
(by mixing ribosomes, DNA, a supply of 
raw materials and enzymes) the cell has 
been able to produce a green fluorescent 
protein. The next phase was to control 
the ‘factory’, in order to switch it on at 
will, and thus act only where and when 
needed. Thus the team enclosed the DNA 
in a chemical cage before encapsulating 
it. This cage was designed to break 
down when illuminated by UV light. Only 
once this happens can the DNA become 
active. This also proved to a success 
since mice so illuminated produced green 
fluorescent proteins. 

The third phase involved quantifying 
the the yield of these tiny factories. Dr 
Anderson created them in a range of 

Money matters
sizes, from 400 nanometres to 100 
nanometres. The 400 nanometre 
version turned out an average of 190 
protein molecules per vesicle whilst 
the 170 nanometre version managed 
81 molecules. This means that the 
smaller the size the better the results 
(proportionally speaking). This also 
means that by making the vesicles 
smaller they can travel through blood 
capillaries more easily, and would 
thus be simpler to deploy. However 
interestingly the 100-nanometre vesicles 
produced no protein whatsoever. The 
last phase which now remains to be 
explored is testing the nanofactories 
with DNA that makes proteins which 
might actually act as drugs, example 
anticancer antibodies. Theoretically this 
should not pose any problems since 
from a ribosome’s point of view, one 
protein is similar to another. However 
the challenge is the validation of the 
drug delivery technique. Needless 
to say, if successful, this will mean 
that a new and valuable weapon 
will have been added to our current 
armamentarium.

The second example which I am 
including uses the diversification 
strategy, by which old drugs are used 
for  new indications. Everyone is 
familiar with minoxidil, first used as an 
antihypertensive and now used as a 
hair growth product, or thalidomide, 
first used as an anti-emetic (which the 
notorious phocomelia cases) and now 
deployed for multiple myeloma. Such 
switching greatly saves companies’ 
time, as well as R&D money. 
Nevertheless pharma companies still 
have to conduct additional testing as 
part of such a registration process. 
This includes investigations as to what 
other proteins the drug in question is 
interacting with and this itself is a costly 
business. However a method proposed 
by Sivanesan Dakshanamurthy, a 
molecular biologist at Georgetown 
University in Washington, DC, is being 
proposed to drive such costs down. 

Dr Dakshanamurthy’s initial study 
of the method, published last August 
in Medicinal Chemistry, started from 
the observation that the shapes of 

most drug molecules are well known 
and publicly available. Besides there are 
various publicly accessible databases 
which are populated with information 
about many of the proteins found in the 
human body as well as what type of 
receptors they interact with. His team 
managed to build a computer model 
which compares information on the 
structures of drugs with information 
on the structures of human proteins, in 
order to find the best fit between the 
two. To test their model, the team used 
information on 3,671 drugs already 
approved by FDA, together with data on 
the structures of 2,335 proteins found in 
the human body. This proved to have a 
91% success matching rate. 

What his team are now investigating 
are cases where the model predicts an 
interaction not yet observed in clinical 
practice. Given the model’s successful 
matching rate, it is hypothesised that 
some of these previously unknown 
interactions might be worth investigating. 
For example, the model suggests that 
mebendazole, currently used to combat 
worms, also interacts with tubulins. Since 
tubulins are associated with angiogenesis 
it might herald research on the role of 
mebendazole in cancer. The model also 
suggested that celecoxib should bind 
with CDH11, a protein which plays an 
important role in the development of both 
rheumatoid arthritis and metastatic breast 
cancer. 

Nearly 27,000 molecules are 
approved for pharmaceutical use, and the 
human genome project has shown that 
there are at least 23,000 human proteins. 
Even though not all of those proteins are 
adequately understood to be used in the 
model, that still means that there are a 
lot of potential interactions. Furthermore 
screening in a computer is faster and 
cheaper than in a laboratory. And even 
if only a few new significant interactions 
are discovered it would have been a 
worthwhile exercise! 

Ian C Ellul
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Counterfeit medications are a big problem in sub-
Saharan Africa. Thus a Clinical Global Initiative 
member created Sproxil, a company which helps 
African and Indian people to check whether 
medicines which they are going to buy are counterfeit, 
by simply using their mobile phones to text a code 
found on the medicines.

 (Source: The Economist, 1st October 2012)?
DID YOU KNOW



women’s health

Menopause reflects a change 
in the woman’s physiological 

hormonal status and is regarded as 
a pivotal point in a woman’s life. The 
commonest symptoms experienced 
by women during the menopause are 
hot flushes and night sweats. Although 
HRT remains the gold standard for the 
treatment of menopausal symptoms, 
certain controversial studies have led 
to a shift against the regular use of 
HRT. Many physicians and women 
have turned to alternative ‘natural’ 
products, hoping that these can 
substitute the need for HRT. The 
evidence base for the efficacy and 
safety of phytoestrogens, in particular 
isoflavones, will be discussed.

Introduction
Menopause reflects a change in 

the woman’s physiological hormonal 
status, and although not equivalent to 
an illness, it is regarded as a pivotal 
point in a woman’s life. Its management 
should not be neglected because while 
some women may go through it without 
noticing, it is generally accompanied 
by a variety of disorders. Top of the 
list in 40% to 80% of Western women 
are hot flushes and night sweats 
which can result in decreased quality 
of life.¹ Increased public expectations 
and awareness of health issues have 
contributed to an increased demand 
for products related to menopausal 
symptoms.

The gold standard for the treatment 
of menopausal symptoms is the 
conventional HRT that actually corrects 
the underlying lack of female hormones. 
Results of major RCTs including 
the Women Health Initiative2, Heart 
Estrogen/Progestin Replacement Study 
II³ and the large British observational 
study the Million Women Study4 have 
demonstrated an increased risk of 
cardiovascular disease and cancer of 
the breast with HRT use. Following 
these controversial studies over 90% 
of family physicians in Malta  have 
changed their prescribing habits of 

HRT.5 Due to the fear of these adverse 
effects and possible long-term risks 
of HRT, many women are reluctant to 
use HRT and have turned to alternative 
‘natural’ products hoping that these can 
substitute the need for HRT.

A number of epidemiological studies 
suggest that the female populations 
in Asian nations like Japan, China and 
South-east Asia, are less burdened 
by menopausal symptoms than those 
of Western countries. It has been 
postulated that these differences may 
be due to the traditional Asian diet 
that is rich in Soy, which contains 
substances that are structurally similar 
to estrogen and bind to ER and hence 
have been called phytoestrogens. 
Since their binding affinity to ER is 
preferential, i.e. stronger binding affinity 
to ERβ than to ERα, they are better 
classified as SERMs. 

Media coverage has led to an 
increased consumer awareness of soy, 
which has resulted in skyrocketing 
sales of soy products and supplements. 
Many advertising campaigns have 
specifically targeted females and 

depicted soy and other phytoestrogens 
as the alternative to conventional 
HRT for menopausal symptoms 
with the added benefits of possible 
protective properties against breast 
cancer and heart disease. These 
products are classified under CAM 
and not as medicinals. Although they 
are freely available in health shops 
and pharmacies as over-the-counter 
products, many women request 
information and advice from their GP 
and other health practitioners about the 
effectiveness, safety and tolerability of 
these products before purchase.

What is the evidence base to support 
the effectiveness of phytoestrogen 
therapy in menopausal women for 
the control of hot flushes?  

CAM products tend to lack a 
research tradition and infrastructure, 
since funding is generally limited 
compared with the amount spent 
by the pharmaceutical industry on 
conventional drugs. However over 
the past 10 years several studies 
both of experimental animal type and 
clinical trials have been carried out 
to test the efficacy and tolerability of 
phytoestrogens derived from both Soy 
and Red Clover.

 It is therefore important that 
proper recommendations are based 
on appropriate and good quality 
evidence. EBM or EBP aims to apply 
the best available evidence gained 

from the scientific method to clinical 
decision making. The strongest 

evidence quality is derived 
from systematic reviews of 

double/triple blind RCT 
followed by that of 

individual properly 
designed RCTs.

The evidence 
base from 
systematic 
reviews of studies 
about efficacy of 

phytoestrogens 
is sometimes 
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conflicting. Several reviews have 
evaluated the clinical evidence relating 
isoflavone treatment to the relief of 
menopausal hot flash symptoms. The 
majority of these reviews included a 
variety of isoflavone sources, often 
without differentiating between the 
identities of individual isoflavones 
contained in the study product. Hence 
reports concluding that isoflavone 
supplements do not significantly reduce 
hot flash symptoms may be incorrect. 
The lack of differentiation  between 
individual isoflavones contained in 
heterogeneous isoflavone mixtures from 
differing sources can be misleading 
when designing studies, interpreting 
results, and conducting reviews.

One critical review conducted 
by Williamson-Hughes et al.6 has 
demonstrated that a statistically 
significant reduction of hot flushes is 
achieved only in those studies which 
provided more than 15mg genistein 
(type of isoflavone). Another review by 
Bolanos et al7 analyzed 19 RCTs and 
demonstrated an overall significant 
reduction in hot flushes with soy 
preparations. The systematic review 
and meta-analysis conducted by 
Taku et al8 also concluded that soy 
isoflavone supplements, derived by 
extraction or chemical synthesis, 
are significantly more effective than 

placebo in reducing the frequency and 
severity of hot flushes.

As described, several double-
blinded RCTs with particular 
standardised formulations of 
isoflavones have demonstrated 
positive effects in controlling hot 
flushes.6,7,8,9 The strongest evidence is 
for formulations containing specifically 
genistein.6,10 It was also suggested that 
genistein may have a favourable effect 
on some cardiovascular markers.11 This 
positive effect of genistein without any 
adverse effects on the endometrium 
and vagina after 1 year treatment were 
also demonstrated by another RCT.12 
The safety concerns of isoflavones 
were also addressed in another RCT 
with no effects on the endometrium and 
the breast, demonstrated by biopsy 
specimens.13

Less evidence exists to address 
the effects of soy isoflavones on bone 
metabolism in postmenopausal women 
and their place in the prevention 
and treatment of postmenopausal 
osteoporosis. In vitro and animal 
studies have shown that they act in 
multiple ways to exert their bone-
supporting effects by acting on 
both osteoblasts and osteoclasts. 
Epidemiological studies and clinical 
trials suggest that soy isoflavones 
have beneficial effects on bone mineral 

Abbreviations
CAM:	 Complementary and alternative medicine
EBM:	 Evidence-based medicine
EBP:	 Evidence-based Practice
ER:	 Estrogen receptor
HRT:	 Hormone replacement Therapy
RCT:	 Randomized controlled trials
SERM:	Selective Estrogen receptor modulator
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density, bone turnover markers, 
and bone mechanical strength in 
postmenopausal women.14

The North America Menopause 
Society in 2010 published a report 
stating that Soy-based isoflavones 
are modestly effective in relieving 
menopausal symptoms and 
supplements providing higher 
proportions of genistein (type of 
isoflavone) or increased S-equol 
content (isoflavan, metabolite of the 
soy isoflavonedaidzein) may provide 
more benefits. However larger studiesin 
younger postmenopausal women, and 
more research is needed to understand 
the modes of use of soy isoflavone 
supplements in women.15

Conclusion
There is enough evidence to 

support the use of isoflavones 
especially genistein, in the treatment 
of acute menopausal symptoms. 
Different sources and supplements of 
phytoestrogens are available on the 
market however many of them lack 
standardization of the content of the 
active ingredient which can seriously 
affect the bioavailability. Counseling of 
women regarding which preparations 
are most suitable and to avoid 
unrealistic expectations from these 
preparations is very important. 

8



Birkirkara Road, 
San Ġwann SGN 4190
Tel: 2131 4333
info@jamescotrading.com
www.jamescotrading.com

Birkirkara ByPass

Re
gi

on
al

 R
oa

d

Triq Birkirkara Triq Tas-Sliema

Triq Dun Karm

Mater Dei
Hospital

University
of Malta

Triq Bellavista

Tr
iq

 M
ik

ie
l A

nt
on

 V
as

sa
lli

Kappara
RoundaboutVisit our showroom 

in San Ġwann for 
a first-hand look at 
our vast selection of  
medical equipment 

Take advantage of great offers 
and discounts, and purchase 
top quality equipment, from 
Dimeda – Germany and MDF 
– USA, with lifetime warranty 
on most items

Great
Offers for
Doctors 
& Surgeons



Throughout the ages, the search 
for eternal youth has led down 

many paths. The discovery of 
testosterone was, many believed 
the elixir which had, at long last, 
been found.  The medical use of 
testosterone, however, proved to be 
very challenging indeed and not quite 
the epitome of eternal youth as had 
been hoped for.1

Physiological functions of 
testosterone include protein 
synthesis with anabolic effects on 
muscle, erythropoiesis and bone.2 
It also favourably alters glucose 
and lipid metabolism.3 Testosterone 
promotes energy, drive, motivation, 
concentration and endurance.  It 
is also important in promoting 
psychosexual health and activity. All 
these are very important in promoting 
the well-being of the male individual.

Men are usually considered not 
to be subject to andropause4,5 but 
testosterone levels do decline with 
age (about 1.2% per annum from the 
age of 40, with about 12% of men 
above the age of 50 reaching 50% by 
80 years of age). The level at which 
testosterone deficiency in adults 
occurs is a hotly debated issue.  
There are several reasons for this:
1.	 different testosterone assays can 

give very variable testosterone 
levels; 

2.	 investigators use different assays 
in their studies whilst also taking 
different cut-off points; 

3.	 decreased libido and erectile 
dysfunction can occur at 
testosterone levels which vary 
from one individual to another. 

Matters are further complicated 
as testosterone levels, besides 
changing with age, are known to 

decrease with increasing body mass 
index; as well as increase for several 
hours after intercourse and also show 
diurnal variation. 

Given all the above problems, 
it is surprising that testosterone 
replacement therapy is ever 
initiated.6 Judicial use of testosterone 
replacement therapy will, however, 
improve the person’s well being, 
decrease the person’s cardiovascular 
risk parameters (although no large 
study has so far shown a decreased 
cardiovascular morbidity or mortality 
with therapy),7 improve muscle 
bulk, increase libido, correct erectile 
dysfunction (if there are no other 
causes e.g. long standing diabetes with 
neuropathy) and halt the decline of, or 
even improve, bone mineral density.

Conditions which are increasingly 
being identified as associated with low 
testosterone levels include diabetes8-11 

and the metabolic syndrome,8 
increasing age,5 heart failure,12 and 
obesity.13,14 

Given the variability of the assays 
and other variations as already 
mentioned above, the  indiscriminate 
clinical testing for testosterone 
deficiency is inappropriate.15 Targeting 
the correct, high risk individuals is the 
logical approach. Patients complaining 
of decreased libido and impotence 
should have a thorough history 
taking and examination looking for 
iatrogenic (e.g. beta-blocker therapy) 
or psychological causes prior to 
embarking on testosterone assay.  
High risk conditions include:
a.	 diabetes with another complaint 

e.g. impotence, decreased libido, 
decreased bone density, lethargy 
not explained by other causes;
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testosterone preparations commonly reversibly interrupts or 
reduces spermatogenesis, thereby reducing the size of the 
testicles. Prescribers should consult the SmPC in relation to 
other side effects. Overdose: Reduce dose or terminate therapy. 
Incompatibilities: Must not be mixed with other medicinal
products. Legal Category: POM. MA Number(s): 185/02701. 
MA Holder: Bayer plc, Bayer House, Strawberry Hill, Newbury, 
Berkshire, RG14 1JA, United Kingdom. Date of preparation: 
July 2012.

References: 1. Minnemann T et al. Comparison of a new
long-acting testosterone undecanoate formulation vs 
testosterone enanthate for intramuscular androgen therapy 
in male hypogonadism. J Endocrinol Invest 2008;31(8):718–
723. 2. Aversa A et al. Effects of testosterone undecanoate 
on cardiovascular risk factors and arthrosclerosis in middle-
aged men with late-onset hypogonadism and metabolic 
syndrome: results from a 24-month, randomized, double-blind, 
placebo-controlled study. J Sex Med 2010;7(10):3495–3503. 
3. Saad F et al. An exploratory study of the effects of 12 
month administration of the novel long-acting testosterone 
undecanoate on measures of sexual function and the metabolic 
syndrome. Arch Androl 2007;53(6):353–357. 4. Giltay EJ et 
al. Effects of testosterone supplementation on depressive 
symptoms and sexual dysfunction in hypogonadal men with 
the metabolic syndrome. J Sex Med 2010;7(7):2572–2582.

Nebido® 1000 mg/4 ml, solution for injection (testosterone 
undecanoate)  Prescribing Information
(Refer to full Summary of Product Characteristics (SmPC) before 
prescribing)

Presentation: 1ml of solution contains 250 mg of testosterone 
undecanoate, corresponding to 157.9 mg of testosterone. Each 
4ml ampoule of solution contains 1000 mg of testosterone 
undecanoate. Indication: Testosterone replacement therapy 
for male hypogonadism when testosterone deficiency has been 
confirmed by clinical features and biochemical tests. Posology 
and method of administration: Strictly for intramuscular use. 
Application: Inject Nebido® extremely slowly. One ampoule 
(1000mg) is injected intramuscularly every 10 to 14 weeks. 
Nebido® should be injected deeply into the gluteal muscle, and 
must be administered very slowly. Special care should be taken 
to avoid intravasal injection. The contents of an ampoule should 
be injected intramuscularly immediately after opening the 
ampoule – refer to the SmPC or PIL for instructions on opening
the ampoule safely. Starting treatment: Measure serum 
testosterone levels before the start and during initiation of 
treatment. If appropriate, first injection interval may be reduced 
to a minimum of 6 weeks. Maintenance: Injection interval within 
10 to 14 week range. Monitor serum testosterone and symptoms 
regularly; adjust injection interval as appropriate. Paediatric 
population: Not for use in children. Not evaluated clinically in 
males under 18. Geriatric patients: Based on limited data, no 
dose adjustment is considered necessary. Contraindications: 
Androgen-dependent prostate cancer or breast cancer. Past 
or present liver tumours. Hypersensitivity to testosterone or 
any of the excipients. Not for use in women. Warnings and 
precautions: Use only if hypogonadism has been demonstrated 
and if other etiology has been excluded. Limited experience 
in patients over 65. Before therapy exclude prostate cancer. 
Examine prostate and breast at least annually, or twice 
yearly in elderly or at risk patients (clinical or familial factors). 
Periodically check testosterone concentrations, haemoglobin, 

haematocrit and liver function tests. Androgens may accelerate 
the progression of sub-clinical prostate cancer and benign 
prostatic hyperplasia. Use with caution in cancer patients at 
risk of hypercalcaemia (and associated hypercalciuria), due 
to bone metastases. Regular monitoring of serum calcium 
concentration is recommended in these patients. Rarely, liver 
tumours (both benign and malignant) have been reported. 
Include liver tumour in differential-diagnostic considerations if 
severe upper abdominal complaints, liver enlargement or signs 
of intra-abdominal haemorrhage occur. Efficacy and safety of 
Nebido® has not been demonstrated in patients with hepatic 
and renal impairment, therefore testosterone replacement 
therapy should be used with caution in these patients. Nebido® 
may cause oedema with or without congestive cardiac failure 
in patients with severe cardiac, hepatic or renal insufficiency, 
or in patients with ischaemic heart disease. In this case, stop 
treatment immediately. Use with caution in patients predisposed 
to oedema, with epilepsy, migraine or blood clotting irregularities. 
Improved insulin sensitivity may occur. Irritability, nervousness, 
weight gain, prolonged or frequent erections may indicate 
excessive androgen exposure requiring dose adjustment. 
Preexisting sleep apnoea may be potentiated. Testosterone 
may produce a positive reaction in anti-doping tests. Not 
suitable for developing muscles or increasing fitness in healthy 
individuals. Withdraw treatment if symptoms of excessive 
androgen exposure persist or reappear. Interactions: Interactions 
reported with oral anticoagulants (requires dose monitoring), 
ACTH or corticosteroids, and thyroxin binding globulin in 
laboratory tests. Pregnancy and lactation: Not for use in 
women. Effects on ability to drive and use machines: None 
known. Undesirable effects: Common – injection site pain, 
acne, polycythaemia, increased weight, hot flush, increased 
prostate specific antigen, abnormal prostate examination, 
benign prostate hyperplasia and various injection site reactions. 
Serious side effects – cf. CI/Warnings and Precautions – in 
addition, hypersensitivity, cardiovascular disorder, depression, 
aggression, hypertension, liver function test abnormalities, 

                                                          MT G.GM.MH.11.2011.0111
10



G.GM.MH.11.2011.0111 Date of preparation: November 2011.

The long-lasting dose of  testosterone
•   Nebido®  is the only long-acting  testosterone  injection  

providing physiological  testosterone  levels with  4–5  
injections  per year. 1

•   Nebido®  treatment  reduces body fat  and waist  circumference. 2,3

•   Nebido®  signi�cantly  improves  signs and symptoms  of 
testosterone  de�ciency syndrome,  such as libido, morning  
erections  and mood changes. 4

BSP02J11016_Nebido_Ad_A4_Master_V6_FAW.indd   1 28/11/2011   15:57

urinary retention, prostatic intraepithelial neoplasia and 
prostatitis. Pulmonary microembolism of oily solutions can in rare 
cases lead to signs and symptoms such as cough, dyspnoea, 
malaise, hyperhidrosis, chest pain, dizziness, paraesthesia 
or syncope. Suspected anaphylactic reactions after Nebido 
injection have been reported. Other side effects - The following 
adverse reactions have been reported under treatment with 
testosterone-containing preparations: nervousness, hostility, 
sleep apnoea, various skin reactions including seborrhoea, 
increased frequency of erections, in rare cases, priapism, 
and, in very rare cases, jaundice. Therapy with high doses of 
testosterone preparations commonly reversibly interrupts or 
reduces spermatogenesis, thereby reducing the size of the 
testicles. Prescribers should consult the SmPC in relation to 
other side effects. Overdose: Reduce dose or terminate therapy. 
Incompatibilities: Must not be mixed with other medicinal
products. Legal Category: POM. MA Number(s): 185/02701. 
MA Holder: Bayer plc, Bayer House, Strawberry Hill, Newbury, 
Berkshire, RG14 1JA, United Kingdom. Date of preparation: 
July 2012.

References: 1. Minnemann T et al. Comparison of a new
long-acting testosterone undecanoate formulation vs 
testosterone enanthate for intramuscular androgen therapy 
in male hypogonadism. J Endocrinol Invest 2008;31(8):718–
723. 2. Aversa A et al. Effects of testosterone undecanoate 
on cardiovascular risk factors and arthrosclerosis in middle-
aged men with late-onset hypogonadism and metabolic 
syndrome: results from a 24-month, randomized, double-blind, 
placebo-controlled study. J Sex Med 2010;7(10):3495–3503. 
3. Saad F et al. An exploratory study of the effects of 12 
month administration of the novel long-acting testosterone 
undecanoate on measures of sexual function and the metabolic 
syndrome. Arch Androl 2007;53(6):353–357. 4. Giltay EJ et 
al. Effects of testosterone supplementation on depressive 
symptoms and sexual dysfunction in hypogonadal men with 
the metabolic syndrome. J Sex Med 2010;7(7):2572–2582.

Nebido® 1000 mg/4 ml, solution for injection (testosterone 
undecanoate)  Prescribing Information
(Refer to full Summary of Product Characteristics (SmPC) before 
prescribing)

Presentation: 1ml of solution contains 250 mg of testosterone 
undecanoate, corresponding to 157.9 mg of testosterone. Each 
4ml ampoule of solution contains 1000 mg of testosterone 
undecanoate. Indication: Testosterone replacement therapy 
for male hypogonadism when testosterone deficiency has been 
confirmed by clinical features and biochemical tests. Posology 
and method of administration: Strictly for intramuscular use. 
Application: Inject Nebido® extremely slowly. One ampoule 
(1000mg) is injected intramuscularly every 10 to 14 weeks. 
Nebido® should be injected deeply into the gluteal muscle, and 
must be administered very slowly. Special care should be taken 
to avoid intravasal injection. The contents of an ampoule should 
be injected intramuscularly immediately after opening the 
ampoule – refer to the SmPC or PIL for instructions on opening
the ampoule safely. Starting treatment: Measure serum 
testosterone levels before the start and during initiation of 
treatment. If appropriate, first injection interval may be reduced 
to a minimum of 6 weeks. Maintenance: Injection interval within 
10 to 14 week range. Monitor serum testosterone and symptoms 
regularly; adjust injection interval as appropriate. Paediatric 
population: Not for use in children. Not evaluated clinically in 
males under 18. Geriatric patients: Based on limited data, no 
dose adjustment is considered necessary. Contraindications: 
Androgen-dependent prostate cancer or breast cancer. Past 
or present liver tumours. Hypersensitivity to testosterone or 
any of the excipients. Not for use in women. Warnings and 
precautions: Use only if hypogonadism has been demonstrated 
and if other etiology has been excluded. Limited experience 
in patients over 65. Before therapy exclude prostate cancer. 
Examine prostate and breast at least annually, or twice 
yearly in elderly or at risk patients (clinical or familial factors). 
Periodically check testosterone concentrations, haemoglobin, 

haematocrit and liver function tests. Androgens may accelerate 
the progression of sub-clinical prostate cancer and benign 
prostatic hyperplasia. Use with caution in cancer patients at 
risk of hypercalcaemia (and associated hypercalciuria), due 
to bone metastases. Regular monitoring of serum calcium 
concentration is recommended in these patients. Rarely, liver 
tumours (both benign and malignant) have been reported. 
Include liver tumour in differential-diagnostic considerations if 
severe upper abdominal complaints, liver enlargement or signs 
of intra-abdominal haemorrhage occur. Efficacy and safety of 
Nebido® has not been demonstrated in patients with hepatic 
and renal impairment, therefore testosterone replacement 
therapy should be used with caution in these patients. Nebido® 
may cause oedema with or without congestive cardiac failure 
in patients with severe cardiac, hepatic or renal insufficiency, 
or in patients with ischaemic heart disease. In this case, stop 
treatment immediately. Use with caution in patients predisposed 
to oedema, with epilepsy, migraine or blood clotting irregularities. 
Improved insulin sensitivity may occur. Irritability, nervousness, 
weight gain, prolonged or frequent erections may indicate 
excessive androgen exposure requiring dose adjustment. 
Preexisting sleep apnoea may be potentiated. Testosterone 
may produce a positive reaction in anti-doping tests. Not 
suitable for developing muscles or increasing fitness in healthy 
individuals. Withdraw treatment if symptoms of excessive 
androgen exposure persist or reappear. Interactions: Interactions 
reported with oral anticoagulants (requires dose monitoring), 
ACTH or corticosteroids, and thyroxin binding globulin in 
laboratory tests. Pregnancy and lactation: Not for use in 
women. Effects on ability to drive and use machines: None 
known. Undesirable effects: Common – injection site pain, 
acne, polycythaemia, increased weight, hot flush, increased 
prostate specific antigen, abnormal prostate examination, 
benign prostate hyperplasia and various injection site reactions. 
Serious side effects – cf. CI/Warnings and Precautions – in 
addition, hypersensitivity, cardiovascular disorder, depression, 
aggression, hypertension, liver function test abnormalities, 

                                                          MT G.GM.MH.11.2011.0111



b.	 obese individuals with erectile 
dysfunction;

c.	 ‘non-intermittent’ impotence or lack 
of morning tumescence;  

d.	 osteoporosis. In a male this should 
always lead to an evaluation of 
testosterone levels as part of the 
investigations.

Most recent studies consider a total 
testosterone level of around 8 nmol/l as 
being the cut-off point for testosterone 
deficiency16,17 if certain criteria are met 
i.e. the sample is taken at around 10am 
and the individual has refrained from 
sexual activity for the past 24 hours. 

Once the diagnosis is made, then 
appropriate therapy has to be initiated.  
Testosterone replacement may not 
always be the appropriate therapy. 
For example, consider the case of 
a widowed 74 year old male with 
osteoporosis and prostate problems. 
The appropriate therapy here is 
treatment directed at the osteoporosis 
– testosterone therapy may exacerbate 
the prostate problem, and if he has no 
desire for sexual activity, may be totally 
inappropriate. 

For patients for whom testosterone 
therapy has been considered 
appropriate, then there are several 
options available, not all of which are 
available locally. Testosterone by oral 
route, although once popular has now 
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lost favour because of problems with 
hepatic first pass metabolism and 
erratic serum levels.  Testosterone 
gels and patches utilise the cutaneous 
route of administration and are fairly 
popular, but require at least a daily 
application.  The main problem is 
transfer of testosterone to a female 
partner (possibly also to minors in the 
family) if the proper precautions are 
not taken.  Parenteral testosterone 
esters are perhaps the most popular, 
although not always legitimately 
used e,g, in body building and other 
performance sports.  Most companies 
are now discontinuing most of these 
esters, causing supply and therapy 
problems. This has mainly arisen as 
a consequence to the ‘hacking’ of 
the Chinese undecanoate ester to the 
European market. This product only 
requires an injection at approximately 
three monthly intervals. Its rise in 
popularity has resulted in companies 
discontinuing production of other 
esters. Various other modes of 

administration are at present under 
review, such as implants. 

Side effects are relatively few and 
mild if used appropriately. The most 
common is polycythaema, which 
often requires a decrease in dose and 
sometimes necessitates discontinuation 
of therapy. Liver dysfunction is probably 
the second most common side-effect.  
Uncontrollable rage and aggression has 
been reported, but is usually related to 
supra-pharmacological doses in abuse.   
Prostate problems, although often cited, 
are probably not an issue. No study has 
really shown an increase in prostate 
problems, including prostate cancer.  In 
addition some studies have shown that 
the testosterone receptors on the prostate 
are easily saturated, so testosterone 
therapy does not really increase prostatic 
stimulation.18 

Testosterone replacement can be a 
rewarding therapy, however, the pitfalls in 
diagnosis are such that specialist advice 
should be sought prior to initiation of any 
such therapy.  

Testosterone deficiency leads to multiple 
problems but can be difficult to diagnose. 
However, replacement therapy can be 
rewarding and a life changer for the patient
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Opportunities & announcements

career opportunity FOR SALE

Doctor required to work part-time in private medical practice at Corradino 
Correctional Facility. Attractive remuneration and interesting clinical caseload. 
For details write to drjtonna@onvol.net or call 9949 8122.

third year Pharmacy Student is looking for a part-time job in the 
afternoons and weekends in a community pharmacy. For more details contact 
mpl@thesynapse.net. Excellent opportunity.

Experienced pharmacist available for locums both mornings and 
afternoons. All areas in Malta considered. Kindly contact on 7940 3141 or 
sarahspiteri@gmail.com

Small portable Medical 
Ultrasound Unit (ALOKA 
Model SSD-500). Only four years 
old, as new, with 3.5 MHz convex 
probe, 7.5 MHz Linear probe 
and a Sony printer ( ModelUP- 
895CE) to go with it. Of interest to 
radiologists, general practiotioners, 
gynaecological and obstetric 
Specialists and veterinary surgeons. 
Please contact Dr A Schembri 
Wismayer on 9947 2684

We at TheSynapse are continuously working to improve our services. We therefore interact regularly with our 
subscribers and target audience to assess how we can give them a better service. 

We would like to announce and invite all DOCTORS, PHARMACISTS, DENTISTS and MEDICAL, PHARMACY and 
DENTAL students working or studying in Malta to participate in a survey which is intended to gather information on use of 
media by professionals and students in the medical field.  The data will be used to provide better services by TheSynapse. 
All data will be anonymous. 

The survey is divided into two sections - Section 1 is anonymous whereas you can use section 2 to participate in a 
draw and win a weekend break at the Calypso Hotel in Gozo. Filling Section 2 is optional.  

Please complete this survey ONLY if you are either a medical doctor, pharmacist, dentist or a medical, pharmacy or 
dental student practising or studying in Malta. You will find the survey on http://tinyurl.com/ts2012survey

We thank you for your support

WIN a weekend break for two at the Calypso Hotel
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“I want to become a doctor” is 
expressed by many children; some do 
actually reach the stage where they 
enrol at a medical school. The journey 
as a medical student commences with 
over-enthusiasm and great anticipation 
to become a doctor. Few realise what 
really is in store for them; endless 
sleepless nights, anxiety and some 
even a degree of depression.1 

Life as a Medical Student
The expectations of what becoming 

a medical student incorporates, is 
sometimes not met by the students and 
so, some experience disappointment.  
A good protective factor that a medical 
student needs to take on is the 
‘desire’ to become a doctor. This 
would empower the student even 
if faced by multiple challenges, 
which are normal to come 
across during Medical school.1 

On commencing the clinical 
years, the feeling of becoming 
part of the medical profession grows 
and is enhanced more on getting one’s 
own stethoscope. Going around the 
wards, clerking and examining patients 
gives fuel to the longing to be a real 
doctor.  As the student reaches final 
year, panic and anxiety sets in.2 The 
hardship of the final year appears as 
an endless dark tunnel with a small 
dim light at the end. The fear of failing 
the finals and losing all those years of 
studying is a normal feeling among all 
medical students. Insomnia becomes 
second nature and the amount 
of coffee consumption increases 
drastically. Moral starts to diminish, as 
anxiety builds up when the exams start 
to creep.  Nightmares may become 
a daily event and very commonly 
medical students begin to wish that this 
breathtaking experience comes to an 
end. 

It is a normal anticipation among 
medical students that once they reach 
their goal to become a doctor, all 
problems and stress would disappear. 
This is a good strategy and aiming 

point in the last few weeks up to the 
final exams. Once the finals are over 
and a positive result is obtained, there 
is no turning back; the medical degree 
has been achieved! “So Goodbye 
medical school and Hello Hospital” is a 
common phrase expressed on the day 
results are out. 

Life as a Junior doctor
The transition from a medical 

student to a junior doctor is over a 
short period of time.  
This rapid change in status comes as 
a shock to the newly qualified 

can achieve from an experienced nurse, 
so one must ensure to get into their good 
books. It is important to maintain one’s 
status but not to the degree of having 
one’s ego overcome you, for that is the 
recipe for failure. 

It is very normal to feel like a 
secretary during the day, as junior 
doctors are responsible for ordering and 
taking bloods, running after radiologists, 
organising consultations with different 
medical professionals, calling patients, 
getting bombardments of questions from 
patients and their relatives ... questions 
that one may not always  be in a position 
to respond, etc. There would be a point 
in time where one would “feel fed up” 
or “over-worked” or feel that “this is 
not what one has signed up for,” but 
all of this would dissolve away when a 
patient comes up to say thank you for 

the work, or when one follows up a 
patient who had been admitted in 

a poor state and walks out of 
hospital as a brand new 
person. The satisfaction 
of being part of the 
medical team who 

managed the patient’s health condition 
is what fuels the daily life as a foundation 
doctor. Night duties, when one is 
completely alone on the wards, are the 
time when one starts to consider onself  
as a ‘real’ doctor. 

Night duties and consulting 
the seniors

The first night duty causes a lot of 
distress to the junior doctor. It is normal 
to feel as if one is trying to walk under 
water. The most important thing is to 
take a deep breath, keep calm and 
know one’s limits. It is safer to call a 
senior if one is not sure or just wants to 
confirm the planned management rather 
than trying to deal with a patient alone. 
Preferably one always works along with 
another junior doctor, for two minds are 
much better than one, especially when  
an acute call is received. 

The success in calling a senior doctor 
without having “the head chopped off,” 

From a medical student to a doctor: 
a personal experience Sarah Cuschieri

bridging the gap

doctor. It is a normal feeling amongst 
junior doctors, that during the first few 
weeks, they feel lost and incapable 
to cope with all the stress that the 
job holds as a foundation doctor. The 
feeling of security that one experienced 
as a medical student dissolves away.  
The senior doctors might not always 
be helpful or around on the wards, so 
most problems that arise in the wards 
are up to the junior doctor to solve. 
Nurses can be the doctors’ best friend 
or their worst nightmare. It is important 
to get along well with the nurses from 
day one and be ready to listen to their 
advice especially in the beginning until 
one gets the hang of how it all works. 
There is a lot of knowledge that one 

This rapid change 
in status comes as 
a shock to the newly 
qualified doctor. 
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is to be well prepared before calling 
them. It is essential to have taken 
a good patient history, performed a 
physical examination, taken parameters 
(including body temperature, manual 
blood pressure, pulse, respiratory 
rate, arterial blood gases if the oxygen 
saturations are low, peripheral glucose 
test and ECG) as well as, basic blood 
tests (full blood count, renal profile, 
cardiac enzymes if patient presents 
with chest pain). 

On calling the senior it is important 
to be calm and show that one is in 
full control of the situation, but would 
appreciate their expert advice. One 
should always present the case in an 
organised manner; giving the age and 
gender of the patient along with a brief 
medical history. This should be followed 
by the findings during the physical 
examinations and the parameters. If 
the patient would have already been 
started on any medication including 
oxygen, this should be stated to the 
senior. It is then up to the senior to 
ask any relevant questions if need 
be. It is vital to listen carefully to the 
instructions given out by the senior, and 
be sure to have everything ready and 
documented until the senior arrives to 
review the patient. 

Becoming a doctor: the first step 
in the medical field

Once graduated as a medical 
doctor, it is the beginning of a 
new life routine; hospital and clinic 
responsibilities including night shifts. 
Now as a doctor one has the obligation 
to hand out any medical help needed 
for twenty-four hours every day. It is 
the doctor’s responsibility to maintain a 
professional attitude, both at the work 
place and outside.  

The first two years as a foundation 
doctor, are the toughest years since 
junior doctors are the first line to all the 
problems that arise in the wards. Also, 
during these two years, one needs to 
start thinking about the future career; 
to which basic specialist trainee (BST) 
post one would apply for at the end 
of the second year. This is not an 
easy task to perform. It is normal to 
feel frustrated, as generally one does 
not have an exact idea which area is 
best or worse yet. It is common for 
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junior doctors to experience this 
dilemma. 

The essential thing to do 
during these two years, as 
a junior doctor, is to gain 
as much as possible, 
experience and 
knowledge while 
rotating in different 
departments. 
Making 
sure that 
one learns 
from one’s 
mistakes and 
asks for help 
when needed. 
The seniors are there 
to help out, even if one 
might not realise it immediately. 
If a junior doctor convinces the seniors 
that s/he is hard working, eager to 
learn and ready to improve his or her 
medical practice, one will surely find all 
the support from the seniors. The most 
important thing of all is to enjoy these 
first two years, for although they might 
not appear to be enjoyable, these two 
years are the foundations towards a 
long life serving the community as a 
doctor. 

On calling the senior it is important 
to be calm and show that one is 
in full control of the situation, 
but would appreciate their expert 
advice. One should always 
present the case in an 
organised manner
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be informed
CHARMAINE GAUCI

The incidence of breast cancer 
is rising among women in many 

European countries, affecting up 
to 1 in 16 women and has become 
the most common cause of cancer 
in European women. In Malta 
breast cancer is the commonest 
oncological cause of death in 
females.  In fact 5.2% of all deaths 
in females in  2010 was from breast 
cancer. 

The most common breast cancer 
statistic you have probably heard 
is that “1 in 8 women will develop 
breast cancer in their lifetime.” What 
it should really read is “If everyone 
lived beyond the age of 70, 1 in 8 
of those women would get or have 
had breast cancer.” This statistic is 
based on everyone in the population 
living beyond the age of 70. Since 
breast cancer risk increases as 
you age, your lifetime risk changes 
depending on the age. The American 
Cancer Society has estimated the 
risk per age group as follows:
Age 20-29: 1 in 2,000 
Age 30-39: 1 in 229 
Age 40-49: 1 in 68 
Age 50-59: 1 in 37 
Age 60-69: 1 in 26 
Ever: 1 in 8

Apart from age, other risk factors 
for breast cancer include factors 
related to parity, reproductive 
history, endogenous and exogenous 
hormones, breast density, previous 
history of neoplastic disease, family 
history, body weight, physical 
inactivity and consumption of fat. 

As in many countries, cancer is 
rapidly gaining public health importance 
in Malta.  It is encouraging to know 
that the major types of malignancies in 
our population are either preventable 
or curable if detected early. The World 
Health Organisation has suggested that 
two components of early detection have 
been shown to improve cancer mortality:

Education - to help people recognize 
early signs of cancer and seek prompt 
medical attention for symptoms;

Screening programs - to identify 
early cancer or pre-cancer signs before 
these are recognisable, including 
mammography for breast cancer.

Appropriate attention must also be 
given to rehabilitation and palliative 
care. Primary prevention here refers 
to promotion of healthy lifestyles, 
especially with regards to a diet that is 
rich in fruits and vegetables and low in 
saturated fats, promotion of physical 
activity and maintaining a healthy 
weight, whereas secondary prevention 
refers to early detection and treatment. 

The dire consequences of breast 
cancer can be significantly reduced 
if these diseases are detected 
early, when effective treatment 
can considerably improve life 
expectancy.

October is pink to remind 
people of the importance of raising 
awareness on breast cancer during 
which the Health Promotion and 
Disease Prevention Directorate 
launched a campaign with the 
collaboration of NGOs on breast 
cancer awareness.  

Professionals who would like a 
copy of the material are kindly 
asked to call on 2326 6000 or 
email healthpro@gov.mt 

Breast cancer 
awareness
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The European Code against Cancer is a key prevention tool, based on 
scientifically proven evidence. Certain cancers may be avoided – and 
health in general can be improved – by adopting a healthier lifestyle: 
•	 Do not smoke; if you smoke, stop doing so. If you fail to stop, do not 

smoke in the presence of non-smokers;
•	 Avoid obesity;
•	 Undertake some brisk, physical activity every day;
•	 Increase your daily intake and variety of vegetables and fruits: eat at least 

five servings daily. Limit your intake of foods containing fats from animal 
sources;

•	 If you drink alcohol, whether beer, wine or spirits, moderate your 
consumption.
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It is well known that Maltese 
professionals have taken flight and 

landed in far-flung countries around 
the world and most often made 
success for themselves. Catching 
one such professional during his 
yearly break in Malta provided me 
an inkling into what it is like to be 
a contemporary immigrant down 
under. 

Dr Mark Fiorentino is only 33 
years old but has been residing 
in Australia for the past five and 
a half years. A 2002 graduate, he 
underwent his housemanship in 
Malta and proceeded with surgical 
training. However today he is 
specialising in a completely different 
line – radiology. So how did Australia 
come into the picture?

“I had always wanted to 
specialise and live overseas and 
for some time had been seeking 
employment abroad. At one point 
I had the opportunity of choosing 
between employment in the UK 
or in Australia. From the onset a 
series of circumstances seemed to 
indicate we should proceed down 
under rather than anywhere else in 
Europe.” 

Now an Australian citizen Mark 
(like most Ozzies, he prefers to be 
called by his first name only) and 
his wife Lisa, also a doctor, moved 
to Sydney in 2007 and were lucky 
enough to be recruited at the same 
hospital. He started off as a surgical 
trainee whilst she continued to 
build on her anatomical pathology 
training initially started in Malta. 
The job offers were advantageous, 
but the downside was the lengthy 
acceptance process every foreign 
trained doctor has to go through. “It 
is becoming very difficult to emigrate 
to Australia but being a professional 
and especially a doctor allowed 
both of us to travel there and be 
granted practicing rights practically 
immediately. Most definitely we had 
to achieve the Australian equivalent 
of certain qualifications but these we 

got pretty quickly. Then there were 
several health checks to contend 
with and detailed procedures to 
acquire permission to live in Australia 
permanently. Had I known about the 
extremely complicated procedure 
one needs to go through, I would 
have probably given up on it all.” 

What helped the newly wed 
Fiorentinos to find their feet in a new 
country that much easier was the 
fact that their income arrived straight 
away and so they could proceed to 
purchase a house and settle down. 
Eventually Mark moved on to train in 
radiology and is presently in his third 
year of training. In the meantime the 
couple moved to Tasmania and had a 

son, who is now three years old. 
“In about two years’ time, if we 

keep working hard, we will both be 
consultants.” They were pleasantly 
surprised at the high level of 
professionalism in the medical field. 
“Meritocracy is very strong and if 
you are good at what you do and 
hard working, you will succeed. Then 
again, at work, every procedure or 
decision that is taken must have a 
reason and a scientific background 
to back it up. The doctors in Australia 
base their relationship with their 
patients on direct discussion and 
involvement.”

Is there a comparison between 
Malta’s level of radiology techniques 

meeting people
Marika Azzopardi

Doctoring down under

At work

Presenting at the RANZCR annual meeting
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and those in Australia? He claims 
that whilst in Malta the field of 
radiology is quite advanced, in 
Australia, scans and MRIs are 
more readily available both within 
the public and private sectors. 
What about comparing the kind of 
diseases witnessed in Australia and 
those seen in Malta or in Europe? 
He explains how the Australian 
experience has exposed him to 
a vast range of diseases which 
he had never witnessed before. 
“Australia is a huge country with 
a variety of climatic conditions, 
and therefore a variety of disease 
manifestations. I travelled around 
Australia extensively, especially in 
the first few years, often going to 
the country and outback. It was 
there that I came across diseases 
that I’d never seen before, like 
rheumatic fever and trachoma in 
the aboriginal population, as well as 
venomous snake and spider bites. 
However apart from these, the range 
of common diseases present in the 
Australian populace is practically the 
same spectrum of illnesses found in 
the West.”

“Why did we move to Tasmania? 
Tasmania has a cooler climate but 
it is cleaner and much less hectic, 
particularly during winter ... a very 
vague comparison can be made 

to the Malta – Gozo equation. The 
Australians consider it as their 
holiday island because it is greener, 
enjoys a lot of wildlife and while it 
is approximately the size of Ireland, 
its population is just a little over the 
Maltese population. Which makes for 
great open spaces and large areas of 
unspoilt natural beauty.”

Whilst the Fiorentinos know 
they will probably return to Sydney 
eventually, they are happily 
enjoying their Tasmanian stay at the 
moment. The Australian experience 
also brought out unexpected 
characteristics in their life. He 

discovered an unknown love of 
cooking, something he had never 
done back home in Malta. 

Would he move back to Malta 
now? Mark admits he probably 
wouldn’t – “Our life is here now. 
We enjoy a good quality of life and 
the great thing is we have enough 
vacation time between us to visit 
family and friends for a good chunk 
of time every year. Our respective 
families visit pretty often and 
distance is bridged regularly so that 
Malta does not feel as far away as it 
really is. I certainly don’t regret my 
decision…!”  

Cradle Mountain, National  Park Tasmania

Obtaining Australian citizenship
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Cardiovascular disease is the 
most common cause of death 

in developed countries. Particularly 
with regard to coronary artery 
disease, approximately 19 million 
people yearly worldwide either have 
acute coronary syndrome or die of 
sudden cardiac death. Thus, early 
identification and an accurate risk 
assessment of atherosclerotic disease 
are mandatory for improvement in the 
early identification, management, and 
prevention of acute coronary syndrome.

The coronary artery lumen diameter 
primarily assessed by invasive coronary 
angiography has been considered to 

an additional method that allows 
assessment of the extent of coronary 
artery disease by non-invasively 
measuring intramural calcium (Fig 
1). This score is an indicator of your 
level of hard plaque burden. A very 
low score suggests that there is 
virtually no obstructive disease in the 
coronary arteries, whereas a high score 
indicates that the level of hard plaque 
burden is extensive and the risk of a 
future cardiac event is significant. The 
following chart outlines the specific 
ranges of scores and their significance. 

A CT coronary calcium score >400 
should prompt further evaluation with 

medical imaging

Score Level Hard Plaque 
Burden

Level of Significant 
Risk of CAD

Recommendations

0 None Extremely low Patient should maintain a healthy diet that is low in saturated fat 
and cholesterol, refrain from smoking, maintain ideal body weight, 
and exercise regularly.

1–10 Minimal Very unlikely All of the above PLUS close control of diabetes and high blood 
pressure, and possibly the use of statins for high cholesterol.

11-100 Mild Mild to moderate All of the above PLUS daily aspirin, statins for high cholesterol, and 
estrogen for postmenopausal women.

101–399 Moderate Moderate to high All of the above PLUS use of folic acid, and possibly stress testing 
for further risk assessment.

400 or greater Extensive High to very high All of the above PLUS stress testing to assess extent of obstructive 
disease, and possibly cardiac angiography

Pierre Vassallo

CT imaging of 
coronary artery disease

be the gold standard for assessing risk 
of an acute coronary event. However 
histopathologic data have shown that 
plaque composition and vunerability 
may have a greater influence on the 
risk of acute coronary syndrome and 
cardiac death.

With the advent of non-invasive 
CT coronary angiography, it is now 
possible to accurately and safely 
screen for coronary artery stenosis 
particularly for individuals with risk 
factors as assessed by the Framingham 
and Reynolds classifications in a cost 
efficient manner. 

CT coronary calcium scoring is 
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invasive coronary angiography as there 
is a strong likelihood that one would 
need to proceed to angioplasty or 
stenting. In addition, heavy intramural 
calcium load interferes with accurate 
assessment of luminal diameter on 
CT coronary angiography. With a 
CT coronary calcium score <400 
one should proceed to CT coronary 
angiography, which will guide further 
follow-up or intervention (Fig 2). 

CT coronary angiography is 
technically more challenging than 
other CT applications because of 
the continuously moving heart. In 
this matter, the development of 
electrocardiographically synchronized 
CT scanning and reconstruction 
techniques have allowed cardiac 
imaging with the reduction of motion 
artifacts. In addition, fast volume 
coverage and high spatial and 
temporal resolution represent further 
prerequisites for artifact-free imaging. 
In this regard, 64-section CT systems 
have met the technical conditions 
for high-quality cardiac and coronary 
artery imaging. The submillimeter 
section collimation (circa  0.6 mm) and 
high temporal resolution of current CT 
technology result in excellent diagnostic 
accuracy for the identification of 
significant stenosis, compared with 
conventional coronary angiography.

During recent years as stated 
earlier, plaque composition has 
been receiving a lot attention on the 
research front, as plaque stability or 
vulnerability (as opposed to relatively 
stable luminal stenosis) is likely to 
play a very important role in acute 

cardiac events. Findings from multiple 
clinical trials and invasive imaging with 
optical coherence tomography and 
intravascular ultrasonography, have 
contributed to a better understanding 
of the relative importance of stenosis 
for risk prediction and have led to a 
change of focus from luminal narrowing 
to structural, haemodynamic, and 
metabolic assessment, including 
evaluation of plaque morphology and 
composition, fractional flow reserve, 
and the degree of inflammation and 
metabolic activity.

The earliest stage of atherosclerosis 
is characterized by endothelial 
dysfunction that results from 
endothelial injury. Endothelial 
dysfunction is associated with a 
reduction in the bioavailability of nitric 
oxide, which in turn reduces the anti-
thrombotic properties of the endothelial 
surface and promotes adhesion 
and subsequent transmigration of 
leukocytes. Subsequent intimal 
thickening and later formation of fatty 
streaks characterize this early lesion, 
which contains lipid-filled macrophages 
(foam cells) and T lymphocytes. 
Inflamed fatty streaks represent a 

precursor of atherosclerotic plaque 
formation.

The atherosclerotic plaque 
classification scheme of the American 
Heart Association (AHA) implies 
an orderly linear pattern of lesion 
progression, whereas the modified AHA 
scheme is a comprehensive morphologic 
classification scheme that does not imply 
that there is a single sequence during 
the lesion progression and is able to deal 
with a wide spectrum of morphologic 
variations. On the basis of the modified 
AHA scheme, atherosclerotic plaque 

Figure 1. CT coronary calcium scoring: A 
0 calcium score indicated that there are no 
measurable calcium deposits in the coronary 
arteries with a corresponding low risk for coronary 
artery disease.

Figure 2. CT coronary angiography accurately 
and non-invasively assesses arterial diameter and 
mural irregularity.

Figure 3. (A) Early fibroatheroma cross-sectional 
CT image clearly depicts mixed coronary artery 
plaque with noncalcified (arrow) and calcified 
(arrowhead) components. (B) Volume-rendered 
CT image shows location of the plaque (arrow).

During recent years ... 
plaque composition has been receiving a lot 

attention on the research front, as plaque 
stability or vulnerability (as opposed to relatively 

stable luminal stenosis) is likely to play a very 
important role in acute cardiac events
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can be differentiated into early and 
advanced lesions: Early lesions include 
(a) adaptive intimal thickening, (b) 
fibrous plaques, and (c) pathologic 
intimal thickening. More advanced 
lesions include (a) early fibroatheromas, 
(b) late fibroatheromas, and (c) thin-
cap fibroatheroma, which is defined 
as a fibrous cap overlying the necrotic 
core in a fibroatheroma with a cap 
thickness of less than 65 μm.Most 
major adverse cardiovascular events 
result from plaque rupture in thin-
cap fibroatheromas. The histologic 
characteristics of these vulnerable 
plaques include a thin fibrous cap, an 
underlying lipid-rich necrotic core, and 
an abundance of inflammatory cells.

In addition to the delineation of 
the coronary artery lumen and the 
identification of coronary stenosis, 
coronary CT permits the accurate 
detection of atherosclerotic plaque. 

Early fibroatheroma may be 
visualized on cross-sectional CT image 
as a mixed coronary artery plaque with 
noncalcified and calcified  components 
(Fig 3). Abnormal intimal thickening 
appears as concentric thickening of 
the arterial wall on a cross-sectional CT 
image (Fig 4), and is distinguished from 
coronary artery plaque as the latter is 
eccentric (Fig 5).The appearance of a 
core of low CT attenuation surrounded 
By a rim-like hyperattenuating area 
(also known as the “napkin-ring sign”) 
has been correlated with the presence 
of a necrotic core in vulnerable plaques 
(ie, thin-cap fibroatheroma) (Fig 6).

Recent research demonstrated that 
due to increased metabolic activity 
within vulnerable plaques, PET FDG 
(positron emmission tomography with 
fluoro-deoxyglucose) may have a role 
to play in plaque imaging. Increase 
FDG uptake occurs mainly due to the 

presence of activated macrophages in 
inflammed unstable plaques that are 
strongly avid for glycogen. Cardiac 
motion and the high metabolic activity 
of adjacent myocardium, presently 
pose limitations to this technique. 
However, the technique has been 
shown to clearly demonstrate 
increased plaque metabolic activity 
and consequently vulnerability (Fig 7).

New technologies are now available 
to evaluate a patient’s risk for coronary 
events. Although not all the above 
techniques mentioned above are 
clinically available, a basic screening 
procedure with non-invasive imaging 
can easily be implimented in our 
daily practice. CT coronary calcium 
scoring and CT coronary angiography 
are easily accessible and will allow 
selection of patient’s who require 
invasive diagnostic and therapeutic 
procedures. 

Figure 7. FDG uptake of coronary 
atherosclerosis is depicted on a co-registered 
sagittal PET/CT image.

Figure 4. Abnormal intimal thickening (arrows) 
seen on a cross-sectional CT image of the middle 
portion of the right coronary artery; there is no 
coronary artery plaque.

Figure 5. (A) Late fibroatheromais seen on cross-sectional contrast-enhanced (a) and 
nonenhanced (B) CT images. No calcification is seen within the plaque (outlined area). Arrow head 
incidates contrast material in the perfused lumen. 

Figure 6. Vulnerable plaque seen on cross-sectional contrast-enhanced (A) and non-enhanced (B) CT 
image depicts plaque with the napkin-ring sign; there is a low density area (*) surronded by a denser rim 
located in the arterial wall (outlined area in insets). The area of high density in (B) represents the contrast 
agent filled arterial lumen. 
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Tea is the most widely consumed 
beverage worldwide, other than 

water.  Tea contains a variety (possibly 
thousands) of powerful protective 
antioxidant polyphenols, especially 
flavonoids such as catechins, that 
may help reduce the risk of the most 
common chronic diseases.

All teas have been shown to 
have health benefits, however green 
tea appears to be the best. For 
example, black tea was found to be 
less protective than green tea. This 
is not surprising because green tea 
is unfermented (so retains original 
tea leaf colour), and black tea is 
fermented (which makes it black).  The 
fermentation process reduces the 
protective effect of the flavonoids, the 
level of which is highest in green tea 
and lowest in black tea.  In fact the 
concentration of protective catechins 
in the blood after drinking green tea is 
three times higher than after drinking 
black tea. On the other hand, the 
caffeine level is highest in black tea and 
lowest in green tea.   

A study which followed more than 
49,000 Japanese men and women 
over a 7 to 11-year period, found 
that green tea consumption was 
associated with reduced mortality due 
to all causes except cancer.  The more 
tea they drank, the lower their risk of 
dying early.  After a 7-year follow-up, 
researchers found that their overall 
risk of premature death due to illness 
was 26% lower among those who 
consumed 5 or more cups of green tea 
a day than among those who drank 
less than one cup per day.1 

Interestingly, the effects of green 
tea on reducing risk of cardiovascular 
disease were not caused only by 
changes in traditional risk factors, such 
as cholesterol levels or blood pressure 
– the polyphenols in green tea appear 
to have powerful antioxidant properties. 
These polyphenols may directly 

beneficially affect coronary artery 
atherosclerosis by dilating arteries, 
reducing thrombus formation, and 
reducing arterial wall inflammation.  

In addition, researchers from the 
Harvard Boston Area Health Study 
have also shown that men and women 
who consumed one or more daily 
cups of green tea in the previous year 
had a 44% lower heart attack risk 
than non-tea drinkers.2  Other studies 
indicate that regular green tea drinkers 
may reduce high blood pressure risk.  
Tea increases the body’s nitric oxide 
production, which dilates arteries and 
reduces blood pressure.

Although the Japanese researchers 
did not find that tea drinking reduced 
cancer risk, other studies have.  Animal 
studies have shown that green tea may 
inhibit cancer formation in the skin, 
lung, mouth, oesophagus, stomach, 
liver, kidney, prostate, and other 
organs.  Human studies also suggest 
that tea drinking may reduce the risk of 
gastrointestinal tract cancers.

Some (but not all) studies with 
varying degrees of rigour suggest 
that tea may reduce risk of early-
stage breast, prostate, ovarian and 
lung cancers.  In one study, green 
tea extract was claimed to stimulate 
prostate cancer cell death (apoptosis), 
and the American National Cancer 
Institute is conducting a phase II 
study of green tea extract in men with 
metastatic prostate cancer. 

On the whole, animal studies have 
tended to show greater value of tea 
in preventing cancers than in human 
studies, perhaps due to dietary, 
environmental and genetic differences.

Researchers from the Harvard 
Boston Area Health Study have also 

shown that men and women who 
consumed one or more daily cups of 
green tea in the previous year had a 
44% lower heart attack risk than non-
tea drinkers.4  Other studies indicate 
that regular green tea drinkers may 
reduce high blood pressure risk.  Tea 
increases the body’s nitric oxide 
production, which dilates arteries and 
reduces blood pressure.

Green tea catechins have also 
been reported to have antibacterial, 
antiviral and antifungal activity, 
especially in early infective stages, 
involving some salmonella types, 
Helicobacter pylori, influenza 
and herpes simplex viruses, and 
Candida albicans. In addition, green 
tea consumption has also been 
associated with increased bone 
density and fewer hip fractures.

Furthermore, some studies suggest 
that tea may help regulate the blood 
sugar and possibly reduce diabetes 
risk since tea flavonoids may have 
both insulin-like and insulin-enhancing 
activities.  Chinese medicine also 
claims that tea helps control obesity 
by increasing metabolism, reducing fat 
absorption, activating enzymes and 
reducing appetite.

If that’s not enough, green tea 
may additionally reduce risk of dental 
caries by inhibiting bacterial growth 
and potentially harmful enzymes in the 
mouth.  Also, both green and black 
teas contain natural fluoride.

White tea has recently appeared 
on supermarket shelves, even in 
Malta.  It is said to be made from only 
the unopened bud and first leaves of 
the tea plant, and to possibly contain 
even higher levers of antioxidants 
than green tea.  

Albert Cilia-Vincenti

NUTRITIONAL MEDICINE

the series

Healing & Disease Reversal
This series reviews Dean Ornish’s evidence-based claims of healing & 
disease reversal by dietary and lifestyle changes.  He is a California University 
Professor of Medicine in San Francisco.  This instalment discusses tea intake.
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PANADOL® ADVANCE 

PANADOL ADvANce with Optizorb technology delivers significantly faster 
tablet disintegration, consistently better absorption, and significantly faster 
therapeutic levels.1

Standard paracetamol PANADOL ADVANCE

5 Min

Disintegrates 
up to

than standard paracetamol tablets1

5x
Faster

*Representation of actual gamma scintigraphy images of paracetamol in the  
gastrointestinal (GI) tract.
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PANADOL ADvANce disintegrates significantly  
faster than standard paracetamol tablets.1*

The same trusted suitability of PANADOL  
in an advanced formulation.2,3

Won’t harm the stomach.4

Provides fast, effective  
and suitable pain relief


