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Breast Masses in Children - Part I

by Pierre Vassallo
MD PhD FACA Artz fiir Radiologie
Consultant Radiologist

Discovery of breast masses in children and adolescents often causes tremendous parental
and physician concern because of the high prevalence of breast cancer in the adult population.
However, the prevalence of breast cancer in this age group is low, and knowledge of
the spectrum of pathologic conditions and radiological findings that affect the pediatric
breast is important in guiding management.

Breast lesions in children and adolescents
are managed differently from those in
adults. Unlike in adults, the initial breast
imaging study performed in pediatric
patients is ultrasound, whereas
mammography is reserved for selected
cases. Advantages of ultrasound over
mammography include lack of ionizing
radiation in a susceptible population and
greater sensitivity in the relatively dense
fibroglandular tissue of young girls.
Mammography has a role in the evaluation
of microcalcifications and of suspicious
discrete masses in older adolescents. Also
biopsy and surgical intervention are more
cautiously employed in children and
adolescents due the low prevalence of
breast cancer in this age group and the risk
of injuring the developing breast.

The onset of breast development is called
Telarche and occurs in white girls at
7-8 years of age and about a year earlier
in the black population. At telarche breast
development may be asymmetrical, which
may cause concern. However ultrasound
can confirm normal glandular development
and exclude a lesion. It is important to
recognise the stages of breast development
(Tanner stages 1-5, Figure 1) that are visible
on ultrasound examination between the
ages of 7 and 13 years, whereby initially
the ductal system is develops followed by
the fibroglandular tissue and subcutaneous
fat.

Premature thelarche may occur as an
isolated event or as part of precocious
puberty. Isolated premature thelarche
generally occurs in girls aged 1-3 years
and is nonprogressive. Reassurance is all
that is required. However, if the patient
has clinical evidence of other forms of
sexual maturation, such as axillary and

Figure 1a: The 5 Tanner stages of normal pubertal breast development can
be recognised on ultrasound. Tanner stage 1 appears as a small area of
ill-defined echogenic tissue in the retroareolar region (arrows).

groin hair growth or vaginal bleeding,
a work-up for precocious puberty
should be pursued. Radiologic
evaluation for suspected precocious
puberty should include a bone age
assessment and abdominal and pelvic
ultrasound to look for evidence of
maturation of the uterus and ovaries.
In addition, the ovaries and adrenal
glands should be evaluated for
oestrogen-producing lesions,
including functioning ovarian cysts,
juvenile granulosa cell tumors of the
ovary, and rare feminizing adrenal
cortical tumors.

Excessive development of the male
breast is called gynaecomastia and
clinically manifests as tender, firm

subareolar nodules. In children,
gynaecomastia often oceurs during
the neonatal period and puberty.
Bilateral enlargement of the breasts
is common in neonates because of
the influence of maternal hormones.
At puberty, two-thirds to three-fourths
of boys have some degree of breast
enlargement, which peaks at age
13—14 years and usually resolves
within 2 years. The condition is
usually bilateral but may be unilateral,
and it may be familial. The aetiology
of gynaecomastia is thought to be a
decrease in the ratio of testosterone
to oestrogen. Excessive body fat may
lead to increased conversion of
testosterone to oestrogen.

continues on page 18



Editor’s Word

Today it seems that we are

experiencing changes at a much faster
rate. Remember the last editorial
highlighting the fact that the WHO
had raised the level of influenza
pandemic alert to phase 5, a step away
from a global pandemic? Well, today,
a few weeks down the line, not only

we have witnessed the WHO

announce a pandemic, but Malta has
jumped from a zero-case scenario to

almost 300 HINT cases. The

pandemic is spreading like a drop of

ink on blotting paper, notwithstanding

the fact that countries have gone to

extremes such as airport thermal

scanners to detect HIN1 cases at their
I borders.

This is in turn leading to both

challenges and initiatives. Apart from
the concerns of counterfeit antivirals,

pharmaceutical companies and

governments now also have to face
other limitations, including prices of
excipients. Skyrocketing prices of
shikimic acid, a key ingredient in the
manufacture of oseltamivir, could
hinder cost-effective supplies of the
drug. In fact its price has risen 900%
over the past few months. Amidst all
this, the first cases of viral resistance
to oseltamivir also started to appear.
However, on a more positive note,
last July we have seen the first human
trials beginning in Australia by the
Biotech firm CSL. Also, we have seen
Sanofi-Aventis pledging 100 million
doses of influenza vaccine to the
WHO to help developing countries

face the pandemic. Such social
responsibility is commendable.

In order to tackle the challenges

which are currently presenting

themselves, we are also seeing the

UK embark on a number of initiatives.
The medicines regulator, MHRA, has
launched a new webpage specifically
for reporting adverse drug reactions

Of glowing transgenic
marmosets & shikimic acid

associated with the oseltamivir and
zanamivir - hopefully we will see this
pharmacovigilance tool being
implemented by other countries as
well. Furthermore, the UK has
recently opened a Genome Analysis
Centre in Norwich. It is hoped that
the genomic analysis of microbes will
help the country develop new
antibiotics to fight superbugs. Besides,
plans to create an innovation
investment fund have been
announced. The targeted £1 billion
over the next 10 years will be used to
invest in technology-based businesses
with high growth potential. Such
initiatives will most certainly place
the UK at a competitive edge with
regards to R&D in Europe.

Finally, an article published in
Nature recently reported that
researchers in Japan have succeeded
in creating the first transgenic primate,
a marmoset, one of which has passed
on its modified genetic traits to its
offspring. Though primates that make
a glowing protein have been created
before, these are the first to keep the
change in their bloodlines. The
research team has introduced a gene
into marmoset embryos that allows
them to build a green fluorescent
protein (GFP) in their tissues. GFP
was originally isolated from the
jellyfish Aequorea victoria, which
glows green when exposed to blue
light. The breakthrough could
eventually lead to animal models of
disease which mimic much more
closely the human genetic and
physiological make-up.
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Targeting chemokines:
new drugs for old diseases

by Michael A Portelli B.Pharm.(Hons)
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Chemokine receptor antagonists are set to become novel important
pharmacological tools within the current therapeutic repertoire available for
the management of various inflammatory conditions.

Currently in various phases of drug development, these
molecules act by inhibiting specific inflammatory pathways,
and current research suggests a safer adverse effect profile
for these drugs than today’s therapy.!

Introduction

Chemokines represent a large family of proteins that are
produced by a variety of cells, including stromal cells,
epithelial cells and immune cells. They are cell activators
and chemoattractants, regulating the traffic of cells through
a chemotactic gradient. They have a pivotal role in the
trafficking of a variety of leukocytes such as T-lymphocytes
and neutrophils and endothelial cells: (a) within primary
lymphoid organs, (b) from primary to secondary lymphoid
organs, (c) between secondary lymphoid organs, and (d)
during a humoral immune response.?> They therefore posses
an essential role in both the inflammatory and immunological
processes.

Classification

Over forty human chemokines have been currently
identified (Table 1), and these have been classified by
structure into four sub-classes, according to the number and
spacing of conserved cysteine residues in the chemotactic
domain. These four sub-classes are given the preferred
names C, CC, CXC and CXXXC, with CC possessing two
cysteine residues adjacent to each other, CXC and CXXXC
possessing one and three amino acids respectively between
the cysteine residues and the C having one of the two
cysteine residues missing (Figure 1)

Chemokine Former designation Receptor(s)
CCL3 MIP-1a CER1,; CCRS
CELS RANTES CCR1, CCR3; CCRS
CCL8 MCP-2 CCR1, CCR2, CCR3

CCLLT TARC CCR4
CXCL12 SDF-1, PBSF CXCR4

Table 1: Some chemokine ligands and their specific receptors

MIP-1o. : Macrophage inflammatory protein 1 alpha,
RANTES: Regulaied upon Activation, Normal T-cell
Expressed, and Secreted, MCP-2: Macrophage
chemoattractant protein 2, TARC: Thymus and activation-
regulated chemokine, SDF-1: stromal cell-derived factor-
1, PBSF: pre-B cell growth-stimulating factor.
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Figure 1: The common structure and chromosomal location
of the four chemokine sub-classes, showing the location of
cysteine residues, after which they are named. All chemokines
have at least three B-pleated sheets (indicated as B1-3) and
a C-terminal a-helix. The CX3C chemokine domain occurs
at the end of a long stalk which is heavily substituted with
mucin-like carbohydrates. The protein is embedded in the
membrane and has a short cytoplasmic domain.
(Reproduced from Rollins, 1997.7)

Chemokine receptors

Chemokine receptors are structurally and functionally
related proteins, that are members of the class A G-protein
coupled receptors (GPCRs); they are all coupled to Ginnipitory
proteins.?

Currently 18 proteins that meet the definition for a
chemokine receptor exist, with each sub-family of the
chemokine class of inflammatory mediators having its own
sub-class of receptors. Of these 18 known proteins, 10 are
known to be CCRs, 6 are CXCRs, and only one receptor is
known for each of the CXXXC and C sub-classes
(CXXXCRI1 and XCRI1 respectively).

Of all of these receptors, it is of interest to note that only the
CXCR4 has been found to be essential for life.*

continues on page 14
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Update on HIN1 Virus

{by Tanya Melillo Fenech mp ase
Resident Specialist

Head, Infectious Disease Prevention and Control Unit
E Department of Health Promotion and Disease Prevention

Global situation

Up to the 2" of August, in Europe there have been confirmed
26,513 confirmed cases with 40 deaths. Globally there are
158,357 confirmed cases with 1,212 deaths. However the actual
number of persons worldwide who have contracted HIN1 virus
is likely to be ten times what has been confirmed.

Local situation

The first two cases confirmed to be positive to HIN1 virus in
Malta occurred on 1t July. During that week the initial response
was to contain the number of infected cases. The confirmed
cases were isolated for 7 days from onset of illness and given
antiviral treatment whilst their close contacts were identified and
put in voluntary quarantine for 7 days and given prophylaxis
with antivirals for 10 days. Within a week there were 48 confirmed
cases positive to Influenza A, HIN1 and 14 confirmed cases
positive to Influenza A. The majority of
confirmed cases were imported cases due
to travel to Spain, UK and Cyprus. The
first locally transmitted cases occurred in
Gharb, Gozo. From the first 62 cases, 81%
reported fever while 68% had sore throat
and 65% a dry cough.

On 8% July the National Pandemic
Committee of Health decided to switch
from containment phase to mitigation
phase and it was decided that only those
persons who were at high risk of

The most common were nausea (29%), stomach pain or cramps
(20%) and problems related to sleeping (12%). Another study
done on a secondary school found that 51% of pupils had
symptoms of nausea (31%), headaches (24%o) and stomach ache
(21%).

All side effects caused by antivirals should be reported to the
Medicines Authority.

H1N1v influenza in pregnant women

The CDC (Communicable disease Centre in the US) collected
data from pregnant women infected with influenza A HIN1
virus and concluded that they are at an increased risk for
complications from the virus, with a higher estimated rate of
hospital admissions than in the general population. Information
about the safety and effectiveness of antivirals during pregnancy
is scarce.

The European Medicines Agency (EMEA) CHMP assessment

report (29/5/09) stated that based on

. l‘h e actua l num ber experimental animal studies, Oseltamivir
of persons
worldwide who have piicoonn o st s
contracted HINI
Vi rus iS Z l ke ]y [ 0 b €  of using Oseltamivir in pregnant or breast-

therapy during pregnancy is not expected
to increase the risk of congenital anomalies.
Overall from the data collected there does

associated with adverse pregnancy or foetal
outcome.
The conclusion was that overall, the benefit

feeding women outweighs the risk to the

developing complications from influenza ften t Imes Wha [ h (1S foetus in the context of a novel influenza

would be swabbed if they develop
influenza-like illness and those that come
positive will be treated with antivirals.
Tracing of close contacts stopped. The 3 groups considered at
high risk were:

1) children under 5 years of age;

2) pregnant women;

3) those suffering from the following chronic diseases (chronic
respiratory and heart disease, diabetes, immunosuppression
and chronic renal failure).

Up to end of week 32 there were 497 negatives, 101 influenza
A positives and 222 Influenza A TTIN1 positives. Since mitigation
started, we have had 9.7 % of our high risk groups positive to
Influenza A and 20.4% positive to Influenza A HINT.

Sentinel surveillance on influenza-like symptoms started to be
collected from 15 July both epidemiologically and virologically
(doctors are encouraged to participate - please visit
http://www.thesynapse.net/articles/viewarticle.asp?artid=
11094). Out of 58 sentinel patients swabbed, 25 (43%) were
found to be positive to Influenza A HIN1, 8 (14%) positive to
Influenza A and 25 (43%) were negative. During week 30 the
rate of influenza-like illness was 110.67/1000 consultations.

Adbverse effects of Antivirals

Like all medication, antivirals have side effects. Two studies
were done by the Health Protection Agency in the UK at the
beginning of the epidemic. A study done on 103 children at three
London schools showed that 53% suffered side effects.

’ ’ TheSynapse
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been confirmed

HINI1 pandemic situation.

shown that Zanamivir crosses the placenta
and is secreted in breast milk. However taking
the overall data, it is suggested that the benefit in pregnant and
breast-feeding women outweighs the risk in a pandemic situation.

HI1NT1 influenza in children under 1 year of age
The CHMP report (29/5/09) states that it acknowledges that
there is limited data available supporting the use of Oseltamivir
in children below 1 year of age. However considering the urgent
need for recommendations to treat this population since an HIN1
pandemic situation has been declared and these children are at
high risk of developing complications of influenza, the appropriate
dosage for treatment for children below 1 year of age is 2-3mg/kg
twice daily for 5 days. Children below 3 months of age should

be treated under medical supervision in hospital.

Pandemic vaccine

A press release by EMEA (24/7/09) states that they are reviewing
data on HINT vaccines. 4 mock up vaccines developed by Baxter,
GlaxoSmithKline and Novartis have already been approved in
the EU based on earlier data generated with the HSN1 virus strain.
These vaccines were developed with the knowledge that the virus
strain would be changed in the event of a declared pandemic to
include the strain causing the pandemic. Clinical trials have initiated
on efficacy, immunogenicity and safety of the vaccine and initial
results are expected from September 2009. As with all medicines,
rare adverse reactions can only be detected during the wider use
of the vaccine. Besides the mock up vaccines, a number of
pandemic vaccines are currently under development and preliminary
data from GSK and Sanofi Pasteur are also being assessed by the
Committee on an accelerated basis.
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The first realization that cervical cancer was a sexually transmitted disease was originally
made in the mid-nineteenth century by the Iltalian chief physician of a Verona hospital and
an instructor at the University of Padua, Domenico Antonio Rigoni-Stern.

In his presentation to the Surgeons’ Subgroup of the I'V Congress
of the Italian Scientists delivered on 23 September 1842, Rigori-
Stern reported that in his review of the death registries of the
town and suburbs of Verona over a period covering 80 years
[1760 — 1839], cancer of the cervix of the uterus was noted to
be rare in nuns and unmarried women, but widespread in
housewives, suggesting a sexual link with the malignancy. As
usually happens with a landmark observation, Rigoni-Stern’s
observations were completely ignored for the next hundred
years. Interest in the aetiology and epidemiology of cervical
cancer was revived during the 1940s, when a number of studies
confirmed Rigoni-Stern’s findings and the general consensus
accepted that cervical neoplasia had the characteristics of a
venereal transmitted disease. The true causative agent was
however only identified in 1976. This cancer appears to be
caused by several types of the human papillomavirus (HPV),
particularly the subtypes HPV 16, 18, 31 and 45; though a
number of other subtypes account for other occasional cases
(Figure 1). This virus is introduced into the genital tract during
sexual but not necessarily penetrative intercourse; it then resides
there causing gradual changes in the cervical epithelium that
progress from early cellular changes, to epithelial thickening,
to precancerous states and on to full-blown cancer.!
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Figure 1. Cervical Cancer attributed to the most frequent HPV
types

Cervical cancer in the world is the fifth most deadly cancer in
women,; affecting about 1 per 123 women per year and killing
about 9 women per 100,000 per year. It is estimated that there
are at any one time about 473,000 women affected by the cervical
malignancy; more than half will succumb to the disease. The
incidence rates of cervical cancer in various populations and
communities vary in accordance to the sexual practices of that
community, being higher in more promiscuous societies. The
incidence of cervical cancer reported in Europe and the Eastern
Mediterranean lands varies from the high 27.3 per 100,000
women in Serbia & Montenegro to the low 2 per 100,000 women
in the Syrian Arab Republic. The rate in the Maltese Islands
was reported at 4.8 per 100,000 women, placing the Maltese
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population in the ninth place of the European-Middle East low
risk chart (Figure 2). It is telling that except for Finland, the
eight countries who reported lower rates include populations
from the Syrian Arab Republic, [raq, Qatar, Jordan, Israel, Turkey
and Saudi Arabia.?

The advent of the sexual revolution in Europe experienced
during the “swinging sixties” — delayed in Malta to the 1980s
because of the previously strong Roman Catholic moral influence
—should have led to an increase in incidence rates in most
sexually progressive communities. This rise in incidence rates
has been observed but has not been as dramatic as one would
have expected because of the contemporary introduction of
effective screening programmes. Cervical cancer and
precancerous lesions are relatively easy to look out for by
visualizing the cervix and sampling the cells from the organ.
The national service of population screening for cervical
carcinoma was introduced in the government hospitals in 1977
and expanded to the specialist community health centres or
polyclinics in 1982. This was complimented by the service
offered in the private health sector. The programme however
was and remains an opportunistic one whereby it is left to the
individual woman to seek screening. Many women fail to get
themselves screened or do not screen themselves regularly. The
National Health Information Study conducted in 2002 among
a randomized sample of the Maltese population has shown that
only 45.1% of women interviewed reported having a smear test
in the three years prior to the survey; 41.1% reported never
having a smear test done and 13.8% reported that the most recent
smear was performed more than three years before.? The last
two decades in Malta have seen a fall in the incidence of cervical
cancer but a significant rise in the number of premalignant
cervical lesion and HPV-infections. This observation suggests
that, in spite of the rather opportunistic screening programme
in place on the Islands, the large majority of potentially malignant
cases are being identified and treated early before they become
fully malignant.

The cervical smear sampling technique was invented by
Georgios Papanokolaou in 1928 originally intended to
detect cyclical hormonal changes in the vaginal cells and
later developed into a cancer screening test in 1941. The
test has changed very little since its invention; though the
last decade has seen the development of liquid-based cell
thin-layer technology which makes interpretation of the
smear less susceptible to false results. The test remains
an effective, widely used method for carly detection of
cervical cancer and pre-cancer. There is no definite
screening protocol, since this varies from one country to
another depending on the health services facilities available
in each individual country. Countries with a comprehensive
health service, like the United Kingdom, propose a
screening protocol based on a balance of clinical risks and
cost concerns with the aim of covering a wide section of
the population with the least cost. Other countries, olten
those whose national health service is not comprehensive,
recommend more frequent screening. The American
guidelines mainly base the recommendations on clinical
risk status rather than on cost concerns.

continues on page 10
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CERVARIX ABRIDGED PRESCRIBING INFORMATION: Please refer to the full Summary of Product Characteristics before prescribing.
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demonstration of efficacy in women aged 15-25 years following vaccination with Cervarix and on the immunogenicity of the vaccine in girls
and women aged 10-25 years. POSOLOGY AND METHOD OF ADMINISTRATION: The recommended vaccination schedule is 0, 1, 6 1. Harper D, Gall S, Naud P Quint W, Dubin G, Jenkins D, et al. Sustained immunogenicity and
months. The need for a booster dose has not been established. It is recommended that subjects who receive a first dose of Cervarix high efficacy against HPV-16/18 refated to cervical neoplasia: long-term follow up through 6.4
complete the 3-dose vaccination course with Cervarix. Not recommended for use in girls below 10 years of age. Cervarix is for ars in women vaccinated with Cervarix™ (GSKs HPV 16/18 AS04 candidate vaccine). Societ

intramuscular injection in the deltoid region. CONTRAINDICATIONS: Hypersensitivity to the active substances or to any of the excipients; e o aceina . S < % s ¥
acute severe febrile illness. PRECAUTIONS: Anaphylactic reaction; Cervarix should not be administered subcutaneously and never for Gynecologic Oncologists (SGO). Tampa. Florida, USA. 2008, March 9-12.

ir larly or i Caution in indivi with thrombc penia or any ion disorder. As with any vaccine, a protective 2. Wheeler C,Teixeira |, Romanowski B, De Carvalho NS, Dubin G, Schuind A. High and sustained
immune response may not be elicited in alf vaccinees. Cervarix protects against disease caused by HPV types 16 and 18. Other oncogenic HPV-16 and 18 antibody levels through 6.4 years in women vaccinated with Cervarix ™ (GSK
HPV types can also cause cervical cancer and therefore routine cervical screening remains criticaily important and should follow local HPV-16/18 AS04 vaccine). 26th Annual Meeting of the European Society for Paediatric Infectious
recommendations. Cervarix has not been shown to have a therapeutic effect and is therefore not indicated for treatment of cervical cancer, Diseases (ESPID). Graz. Austria, 2008 Mny 13-16.

cervical intraepithelial neoplasia (CIN) or any other established HPV-related lesions. Cervarix does not prevent HPV-related lesions in

wemen who are infected with HPV-16 or HPV-18 at the time of vaccination. DRUG INTERACTIONS: Data have not been generated on

the concomitant administration of Cervarix and other vaccines. There is no evidence that the use of hormonal contraceptives has an

impact on the efficacy of Cervarix. in patients receiving immunosuppressive treatment, an adequate response may not be elicited.

PREGNANCY AND LACTATION: Vaccination should be postponed until after completion of pregnancy. Cervarix should only be used v
during breast-feeding when the possible advantages outweigh the possible risks. ADVERSE EVENTS: Common and very common: \
headache; gastrointestinal symptoms including nausea, vomiting, diarrhoea and abdominal pain; itching/pruritus, rash, urticaria; myalgia

and arthralgia; injection site reactions including pain, redness, swelling; fatigue: fever ( 38°C); Uncommon® dizziness, upper respiratory 3
tract infection, other injection site reactions such as induration, local paraesthesia. PHARMACOLOGICAL PROPERTIES: Clinical studies: =
The term “premalignant cervical lesions” in section 4.1 of the SPC corresponds to high-grade Cervical Intraepithelial Neoplasia (CIN
2/3).The efficacy of Cervarix was assessed in controlled, double-blind, randomised Phase Il (study 001/007) and Phase IIl (study 008)

clinical trials that included a total of 19,778 women aged 15 to 25 years. In study 007, in which a subset of women vaccinated in study 001 ® ®

was followed up to 6.4 years (approximately 77 months) after the first dose, the efficacy of Cervarix against 12-month persistent

HPV-16/18 infection was 100%. In another clinical trial (study 014) performed in women aged 15 to 55 years, all subjects seroconverted

to both HPV types 16 and 18 after the third dose (at month 7) and all subjects remained seropositive for both types throughout the

follow-up phase (up to month 18), maintaining anfibody levels at an order of magnitude above those encountered after natural infection.

Please refer to section 5.1 of the SPC for further information on clinical trials. PRESENTATION: Pack Human Papillomavirus Vaccine Types 16 and 18
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Maltese Islands

Figure 2. Incidence Rates of Cervical cancer in the European-
Middle East Region in 2002 (Source: Globocan 2002)

Women with extremely low risk status — virginal women,
after hysterectomy with removal of the cervix, or those aged
over 65 years who have had at least 10 normal smears — can
opt out from performing regular cervical smears. These
extremely low risk women however can still develop different
relatively rare forms of cervical cancer which have no
relationship to sexual activity.

Those considered to be low risk women — women
with less than three sexual lifetime partners, no history
of sexually transmitted disease, and onset of sexual
activity after 20 years of age — are advised to commence
cervical cancer screening at least three years after the
first sexual experience, followed up by annual smears
until the age of 30 years, and subsequently 2-3 yearly
until the age of 65 years. Those women who are known
to be at high risk of developing cervical cancer —
women with more than three lifetime sexual partners,
an early sexual experience, a history of some form of
sexually transmitted disease, and a history of an
abnormal cervical smear in the past — should opt for
an initial twice yearly screening followed by annual
testin.g until there are three consecutive normal results
after which they should opt for 2-3 yearly screening
until the age of 65 years, provided subsequent smears
remain normal.

Cervical screening alone cannot be considered
sufficient for diagnosis since false positive results can
occur with the crude simple screening test. An abnormal
cervical smear result is usually followed by a more
detailed examination using a colposcope. This
instrument is basically a ‘magnifying glass’ that allows
the clinician to examine the cervix under magnification
to identify and biopsy any sites which appear possibly
abnormal. A colposcopic service enabling the better
investigation and management of premalignant lesions
was first introduced in Malta in 1987. The biopsy can
then give a more definite diagnosis upon which a
clinical decision regarding management can be made.
Depending on the severity of the condition, the
management can range from regular follow-ups to
local destruction of the lesion, to excision of the cervix
to an extensive hysterectomy.

All these facilities have helped reduce the mortality
ot cervical cancer 1n the Maltese Islands from the level
of 4.8 per 100,000 women in the early 1960s to 3 in
the early 2000°’s. This reduction has occurred in spite
of the increase in sexual activity which has occurred
in the last decades.* A recent survey has shown that
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only 20% of Maltese individuals reported having one
sexual partner, 23% reported having had more than
10 partners. The first sexual encounter on average
occurs at about 19 years of age; however 22% of girls
and 13% of boys had their first sexual encounter by
15 years of age.’

The fight against this destructive disease has however
been limited in the sense that attempts have been done
to identify and treat premalignant conditions early. The
screening methods in place therefore help reduce the
incidence and hence mortality of cervical cancer; but
they do not help reduce the rising incidence of cervical
premalignant conditions brought on by an increasing
promiscuous lifestyle. They do not offer any prevention
against the infection. The breakthrough in prevention
has come in recent years by the introduction of specific
vaccines to protect against the two subtypes of the
HPV most responsible for the development of cervical
cancer. Two vaccines have been introduced locally by
different companies. Both protect against subtypes
HPV 16 and 18 that account for over 70% of cervical
cancer cases. They also seem to have crossover cover
against other HPV subtypes. Obviously, protective
cover is only effective provided the woman has not
been previously infected. Hence it is recommended
that ideally the vaccine is administered to females
before they become sexually active starting by
vaccinating children aged 10 years. Because of the
rarer forms of HPV subtypes that cause cervical lesions
and which are not covered by the vaccine, the
administration of the vaccine does not exclude the need
for continuing with a scheme of cervical screening.
One would hope that the Maltese health authorities
will be bold enough to emulate their counterparts in
other European countries and introduce the vaccine in
the vaccination schedule currently in force. The
economic costs of vaccination far outplay the economic,
psychological and physical costs of treating cervical
premalignant and malignant lesions.
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Presentation: Catafast powder for oral solution in sachets of
50 mg diclofenac potassium. Indications: Short-term treat-
ment in the following acute conditions: post-traumatic pain,
inflammation and swelling, eg due to sprains, post-
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operative pain, inflammation and swelling. e.g. following | '
dental or orthopaedic surgery, painful and/or inflammatory
conditions in gynaecology, e.g. primary dysmenorrhoea or
adnexitis, migraine attacks, painful syndromes of the verte-
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S

to 150 mg daily in divided doses. For dysmenorrhoea and mi-
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to diclofenac or to any of the excipients, to aspirin or other
non-steroidal anti-inflammatory drugs (NSAIDs); Patients in
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ter of pregnancy; severe hepatic, renal or cardiac failure.
Precautions/warnings: Avoid use with other systemic
NSAIDs including COX-2 inhibitors. Risk of gastrointestinal
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May mask signs and symptoms of infection. Caution recom-
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Currently we are experiencing a drive
to replace the doctor — patient
relationship where the focus is on
emphatic values and personalization
of care, with a concept that sharing
clinical information through informatic
instruments could replace the informal
and intimate patient - family doctor
relationship.

A case in point is the importance
given to the technical, standardized
and codified elements in our work,
which is distracting us from adequately
listening to the patient and treating
him/her wholistically. It is well known
how the International Classification of
Diseases (ICD) codification in its
various editions is inadequate within
the family medicine’s dimension,
where we often treat symptoms without
actually having a clear diagnosis where
frequently time itself is of diagnostic
help, during which we prescribe
provisional or symptomatic treatments
(at times to contain incertainty), or we
try to exclude less probable diagnostic
possibilities.

It is one matter to hand prescriptions
directly to patients who are free to use
them as they consider best for them,
however it is another matter to transfer
such sensitive data to third parties, not
related to the therapeutic — assistance
relationship. Clearly, consensus by the
patient on such data transfer is crucial.

In order to ensure the support of our
healthcare systems we will also be
shortly experiencing increased
pressures to decrease interventions
which are not fully supported by
scientific evidence. However,
interventions supported by studies
rarely refer to populations as we meet
in the common daily clinic practice
since they are conducted in selected
groups, free from the co-morbidity’s
complexity.

In fact if we read carefully several
recent scientific papers, we can see
that in the family medicine’s setting,
mainly when concerning chronic social
pathologies, it is rare to find
interventions with convincing evidence
on relevant clinic endpoints.

By reducing the access to family
medicine and by eliminating the doctor
- patient relationship, we will thus be
worsening efficiency and increasing
beaurocracy leading to a decrease in
equity in healthcare provision.

Francesco Carelli

Professor of Family Medicine,
University of Milan

International Ambassador Association
of Health Care Professionals
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The overall prize winner for The Synapse
Anthelios eQuiz was Annelise Sapiano.

ANTHELIOS XL sunscreen products combine
broad spectrum anti-UV filters, blocking out the
maximum percentage of UV rays. ANTHELIOS
XL sunscreens offer very high protection (SPF
50+) against sunburn, mainly caused by UVB and
also give very high UVA protection (denoted by
the PPD — Persistent Pigment Darkening).

La Roche-Posay pushes the limits of sun
protection with the addition of Senna alata
extract. Senna alata extract complements the
filtering action allowing by protecting against
cellular DNA damage caused by UV rays.

The ANTHELIOS XL range of sunscreens
consists of 3 main categories: face and lips,
body and children. All products are water-
resistant and perfume-free. The 3 Anthelios XL
Face products are: Anthelios XL Fluid extreme,
with an ultra-light invisible texture, ideal for
combination/oily, and acne-prone skin, and
Anthelios XL Tinted Cream, with a natural
foundation-like colour, or Anthelios XL Cream,
both with a rich melt-in texture ideal for dry
skin. For lip protection La Roche-Posay offers
2 products — Antherpos in the form of a soft lip
cream and a convenient Anthelios stick.

The body line consists of Anthelios XL Fluid
extreme body SPF 50+ with a very light and
100% non-sticky texture, Anthelios XL Velvety
lotion SPF 50+ with an ultra-comfortable texture
that doesn’t leave any white marks and
Anthelios XL Spray SPF 50+ for easy
application. For those keen on aquatic activities,
or doing physical work outdoors Anthelios XL

TheSynapse eQuiz Winner

LA ROCHE-POSAY

LABORATOIRE PHARMACEUTIQUE

Gel W SPF 30 is ideal with its light and
extremely water resistant texture.

Anthelios Dermo-Pediatric Lotion 50+ and
the new Anthelios Dermo-Pediatric Aerosol are
specially adapted for children’s fragile skin and
besides being water and sweat resistant are also
sand-resistant.

Complementing the sunscreen range is
POSTHELIOS — a highly soothing and repairing
after sun lotion for sunburnt skin.

For further information email:
larocheposay@prohealth.com.mt

Jop Opportunity

4 Medical Portals Ltd, operators of TheSYNAPSE
Services which includes TheSynapse Web

Portal and SMS4Health services, is
requesting the service of a part time

sales representative. The successful
candidate must possess a flair for
sales, great interpersonal and
communication skills plus the ability

to maintain client confidentiality at
all times. Previous experience as a medical
representative would be considered as an

asset.

Prospective applicants are requested to
send a covering letter and a CV using the
Standard European CV Format to the Human
Resources Manager by the 15th September 2009
on the following e-mail address
mpl@thesynapse.com.

SMS4Health has been designed to cater for the practice
needs of a range of medical professlonals Including
family doctors, gynaecologists, paediatricians, radiology H H
centres as well as dental clinics. EALT
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COMBINATION WITH

RASILEZ"

DRIVE POWER
THAT LAS 7S

°\ RasilezHCT

aliskiren/hydrochlorothiazide
DRI POWER THAT LASTS

RASILEZ HCT : THE BENEFITS OF RASILEZ®
WITH EVEN GREATER BP EFFICACY "

Presentation: Film coated tablets containing 300 mg aliskiren (a renin inhibitor) and 12.5 mg hydrochlorothiazide (a thiazide diuretic), or 300 mg afiskiren and 25 mg hydrochiorothiazide Indications: Treatment of essential hypertension. Indicated in palients whose blood pressure is not adequately controlied as on aliskiren of hydrochiorthiazide used
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Targeting chemokines:
new drugs for old diseases

Inactive State

“Chemokine

GTP SIGNALING

——>> Ligand Binding ——> Active State

NH,

Chemokine

Figure 2: Chemokine receptor activation. (Gja-fy: G-protein, GDP: Guanosine diphosphate, GTP: Guanosine- triphosphate.

Adapted from O'Hayre et al, 2008.2)
continued from page 4

Chemokine receptors are commonly
known to exhibit promiscuity,’ that is,
while certain chemokines show a
preference for their own specific receptor;
they may also interact with other receptors,
causing activation. With the same idea,
receptors themselves may also be activated
by other, non-specific chemokines. This
is known as the shared receptor concept,
which occurs within, but not between the
CC or CXC branches, except for the Duffy
antigen/receptor for chemokine (DARC)
which binds to the CC and CXC classes
with equal affinity. An example of this
concept is the chemokine ligand MIP-1o
which binds with high affinity to CCR1,
CCR3 and CCRS.

Mode of action

Chemokines act by regulating leukocyte
recruitment; causing cellular activation
and inflammatory mediator release by
promoting the Th, inflammatory response
and by regulating the release of IgE. Their
immunomodulatory and chemoattractant
action occurs via the infiltration of
inflammatory cells and by the
inflammatory burst caused from
eosinophils and basophils. This causes
the migration of leukocytes, a critical
component of systemic immunity, from
the vascular compartment into the tissues
through a process of chemotaxis. This
highlights the importance of chemokines
as inflammatory mediators as well as the
significance of their receptors, the
regulation of expression of which is

’ ‘ TheSynapse

recognised as one of the key events in
leukocyte localisation and trafficking
during inflammation. Indeed, chemokine
expression has been reported to play a
major role in (a) glomerulonephritis, (b)
inflammatory bowel disease, (c) allergenic
transplant rejection, (d) atopic dermatitis,
(e) allergic rhinitis, (f) asthma, and (g)
chronic obstructive pulmonary disease.’
This list further includes auto-immune
disease such as diabetes and multiple
sclerosis, stemming from the fact that
chemokines are also able to direct immune
cells to target and destroy perfectly healthy
cells.

Therefore antagonism of various
chemokine receptors has been proposed
as a useful therapeutic approach in the
management of inflammatory conditions,
and indeed several such molecules are
currently under development as novel
therapeutic agents.

Chemokine receptor antagonists
The shared receptor concept may make
it more beneficial for the pharmaceutical
industry to design and produce receptor
antagonists, rather than drugs that
antagonise the chemokine ligands directly.
Indeed various chemokine receptor
antagonists are currently being developed
as novel therapeutic tools for a variety of
diseases. For example, CCR4 antagonists
are currently under development for
asthma therapeutics. High levels of the
CCR4 ligands RANTES, MCP-1, TARC
and MDC have been detected in both the

sputum and serum of asthmatics.’
Antagonism of the CCR4, a receptor that
has been determined to be a selective
marker for Th, type lymphocytes,>'° has
been shown to result in decreased
eosinophilia and diminished airway
hyperresponsivness.'! 12

1t has been recently demonstrated that
CCR4 antagonism may be used as a
mechanism to inhibit the recruitment of
activated leukocytes.!* These CCR4
antagonists include the neutralising
antibody 1G1, which has been shown to
potentially block TARC binding to CCR4
transfectants and to prevent chemotaxis
of these cells in response to MDC and
TARC.” Also under development are
spironolactams and spiroperidines,’ a
series of 2-aminothiazole derivatives
aimed at inhibiting TARC and MDC
binding to the CCR4,'* as well as 2,4-
diaminoquinazolines, whose
administration in a murine model of acute
dermatitis showed significant anti-
inflammatory activity.'>

Other antagonists include the pyrazolone
methylamino piperidine derivatives and
the patented product GW-766994, both
CCR3 antagonists, the latter of which is
currently undergoing Phase II clinical
trials for the treatment of asthma and
allergic rhinitis. Besides having CCR4
antagonistic activity, the spiroperidines
also exert a very potent CCR?2 blocking
action,'¢ while the CCR1 antagonist
BX471 has been reported to be efficient
in a rat heterotrophic heart transplant

rejection model.!”
continues on page 22
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NUTRITIONAL MEDICINE

Professor Basant K Puri’s Medical

School Talk — Part IV
Attention-Deficit Hyperactivity Disorder

2 - . .
— by Albert Cilia-Vincenti MD FRCPath

Increasing numbers of children are being diagnosed as having ADHD. The best available
treatment has been powerful drugs that /7e/p COI?fI’O[ but not cure, the worst symptoms. The
potential side-effects of these drugs are worrying and the long-term consequences unknown,
facing doctors, parents and ac/z/lz‘ sufferers w llh a dilemma. Pi ‘ofessor Puri looks at ADHD
ina dlff@i ent way, starting with brain chemistry and the factors that may influence this. He
presents the results of two major studies with which he has been involved and that demonstrate

the effectiveness of a completely natural treatment.

There are several theories about the causes
of ADHD and why more people seem to
have it. A number of these theories imply
that it is not really a medical illness, but
may be due to bad parenting, lack of
discipline in modern schools, break-up
of families, loss of communal religious
practice and social cohesion, and to the
way our lives have become more
complicated and stressful.

Basant Puri’s research has shown that
ADHD is associated with clear-cut
changes in body chemistry which, when
treated in a completely natural way, will
improve the symptoms and actually cure
the disorder, proving that it is a genuine
medical illness. Current conventional
treatment consists of some form of therapy
with powerful psychostimulants such as
methylphenidate (Ritalin®) and
amphetamine (Adderall® and Dexedrine®
- marketed in UK but not in Malta).
Many parents of children with ADHD,
or adult ADHD sufferers, do not wish to
use these powerful drugs, and may not
seek help for this reason. Thus many
people with this condition, particularly
adult sufferers, may not be recognised.

By the 1990s, American schools were
reporting many children queuing up every
day for stimulant anti-ADHD medication.
The increases in production and use of
methylphenidate in the US (figure 1) are
even more striking when compared to
worldwide date (figure 2). In the UK, the
National Institute for Clinical Excellence
(NICE) has estimated that in a class of
30 pupils, on average one or two children
will have ADHD, while in every three
classes one child will have severe ADHD
(hyperkinetic disorder). True figures
might be much higher if many children
have indeed not been correctly diagnosed.

ADHD carries enormous financial,
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Figure 2: Daily methylphenidate dose
in millions of prescriptions.

social and emotional costs, such as extra
specialised school staff, extra home
childcare, failure in fulfilling career
potential, stress on marriages, educational
system burden, in trying to cope with
classroom disruptive behaviour, and the
individual medical consequences of the
stress on the lives of parents and teachers.

Modern research, largely sponsored by
pharmaceutical companies, does indicate
that this illness has biological causes.
Brain neurotransmitters have been found
to be abnormal in ADHD. However, the
use of psychostimulants came first, and

attempts to provide scientific ‘justification’
for their use followed later. These drugs
have helped many children with ADHD,
but they carry the risk of unpleasant side-
effects. Methylphenidate has similar

behaviour to amphetamines — would you
give a child some amphetamine or cocaine
and not expect unpleasant reactions?

New non-stimulant drugs are being
developed for ADHD, the first being
atomoxetine hydrochloride (Strattera®),
but there are already reports of adverse
reactions, including abnormal LFTs,
jaundice and hepatitis, with these new
drugs. Some parents have therefore turned
to the complementary/alternative
medicine sector. Avoiding artificial
colourings and sweeteners certainly helps,
but until Puri’s research, there was no
scientifically convincing evidence that
alternative treatments actually worked.

The cardinal features of ADHD are
inattention, hyperactivity and
impulsiveness. Different levels of each
of these features can appear in different
individual sufferers and within each
feature, there will likely be differences in
the type and/or degree of the symptoms
and signs. There are also gender
differences, with boys being about 2%%
times as likely as girls to suffer from
ADHD

ADHD needs to be differentiated from
other disorders, such as autism spectrum
disorder, an anxiety disorder or
depression, adrenoleucodystrophy
(genetic disease affecting males and
characterised by abnormal adrenal cortex
and brain white matter), and a conduct
disorder. The latter is the most difficult
to differentiate from ADHD, and some
researchers suggest it may be a
complication of ADHD. Furthermore,
anxiety, depression or a conduct disorder
often co-exist with ADHD.

continues on page 23
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Figure 1b: Tanner stage 2 is characterised by an echogenic
| nodule with a retroareolar, stellate, hypoechoic focus (*).

| Figure 1d: Tanner stage 4 shows more echogenic ;
fibroglandular tissue (arrows) with a central hypoechoic
| nodule (*) with increased subcutaneous fat anterior to the |

| glandular tissue.

Excessive and more rapidly
progressive gynaecomastia or
development of gynaecomastia in a
prepubertal boy suggests the presence
of an endocrinopathy or other
underlying disease. Uncommon causes
of gynaecomastia include oestrogen-
producing tumors of the testis, such
as Sertoli or Leydig cell tumors; rare,
feminizing adrenal cortical tumors;
gonadotropin-secreting tumors, such
as hepatoblastoma and fibrolamellar
carcinoma or choriocarcinoma
prolactinomas; liver disease;
Klinefelter syndrome; testicular
feminization syndrome; and
neurofibromatosis type 1. In addition,
use of drugs such as marijuana (Figure
2), anabolic steroids, corticosteroids,
cimetidine, digitalis, and tricyclic
antidepressants can cause male breast
development.

Juvenile hypertrophy, which is also
known as virginal hypertrophy or
macromastia, is excessive female

 Figure 2: Unilateral gynaecomastia
 proved dfier excision biopsy in a 17-
year-old adolescent who admitted
frequent use of marijuana. Ultrasound
' scan shows a biconvex focus of

| decreased echogenicity (arrow)

' compared with adjacent subcutaneous
Jat, deep to which is the pectoralis

| muscle with hypoechoic muscle bundles
| separated by linear echogenic fascial
| bands (arrowhead).

breast enlargement that occurs in a
relatively short period of weeks to
months that often begins shortly after
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Figure 1c: Tanner stage 3 demonstrates more echogenic,
glandular tissue (arrows) with a central spider-shaped
hypoechoic focus (*).

 Figure le: Tanner stage 5 demonstrates echogenic
fibroglandular tissue (arrows) without a central
hypoechoic focus.

menarche but may occur during
pregnancy. Usually both breasts are
symmetrically, diffusely enlarged, but
the condition may be asymmetric or
even unilateral. Patients are often very
symptomatic, but surgery should be
ayoided in girls with ongoing breast
growth. These patients are generally
treated with anti-oestrogen agents,
such as tamoxifen. After growth has
stabilized, surgical options include
reduction mammoplasty and
mastectomy with reconstruction.

Premature telarche, gynaescomastia
and juvenile hypertrophy all present
with ultrasound features of breast
development as described in the above
Tanner stages with no distinct mass
lesion.

Cystic lesions of the breast include
duct ectasia, galactocoele, retroareolar
Montgomery cysts, abscesses,
haematomas and fibrocystic change;
with the exception of haematomas, all
are uncommon in this age group.
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— by Marika Azzopardi

Strictly speaking I should be interviewing a
pharmacist. And yet, the first thing I get to see are
canvases of paintings — beautifully and delicately
made scenes of Maltese corners. Not the usual
tourist scenes which just about every other artist
attempts to experiment with now and again, but
snippets of curiosity eked out of your average
Maltese streetscape. When considering a ‘pjazza’
this artist does not take in the architectural details
Jfacades, but rather hones in on the most innocuous
and probably ignored element of all, focusing on
it so intently that it acquires independent aplomb.
This is the art of Maria Rossella Dalmas, a
pharmacist by profession and an artist at heart.

b ’ TheSynapse
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Maria Rossella Dalmas has :
been a community pharmacist ever since she
graduated in 1971. The course included 18 students
only four of which were male. “There were not
many options available at the time. I wanted to
become an archaeologist but had to be practical
about my choice of career. Archaeology was not
considered as an area of study that would earn a
woman her livelihood. So it had to be either
pharmacy or teaching. Of course I could try
becoming a doctor which I absolutely didn’t want,
or attempt to take up law and become a lawyer
which was another no-go area for me. Ultimately I
settled for pharmacy.”

The choice to become a pharmacist seems to have
completely jarred with Mrs Dalmas’s natural
predisposition for all artistic things. Her father, the
late Giuseppe Cassar,
was a well-known watercolourist and photographer
who inspired her strongly, as did the rest of her
artistic relations. From doodling her way throug



!/ her school -
. days and filling the edges
 of copybooks with anything that
" came to her fanciful thoughts, she
~ ' went on to closely observe the way
‘ [ her father painted as well as the

¢ way her aunts combined paint with

monochrome photography. “They
used transparent oil colours on a
sepia base and livened up the flesh
colours on face and hands in portraits.
The style was very much in vogue
and my own graduation portrait is
done up like that. I still remember the
strong smell of turpentine as they
worked.”

Today she uses acrylics rather than
water colours or oils. She finds these
are extremely practical and fast-drying,
something which fits excellently with
her own fast-paced and busy lifestyle.
“There is always very little time to
spare in my life, so acrylics it has to
be! My father had first bought me poster
colours which I didn’t particularly like
but every child used poster colours to
paint back then. I just moved on to
acrylics and stayed on using them.”

Maria Rossella Dalmas has refined
both skill and technique to a point
where her streetscapes are imbued
with soft colours and uncanny
diffusion of light. Canvases are
generally extremely smooth-textured
and unimpeded by evident

brushstrokes, so that her
captive moments in time are
particularly delicate in quality.

Her last solo exhibition was in June
2007 at Valletta’s National Museum
of Fine Arts. “I am preparing for
another exhibition at the Fine Arts
which will be held in November 2011.
1 feel that my style slowly evolves as
I work and am happy with what I have
developed. I have moved away from
emulating my father’s watercolour
compositions and now have my
distinct style. I know where I want to
go and I believe | am making headway
in the right direction. But [ hope I will
never say I have reached my zenith
because that would mean a dead-end.”

What about pharmacy? How did
that change over time and all through
these years in the profession? “There
have been many, too many changes.
We have so many more medicines
now than when I was studying or
when I started off. Certainly this is
owed to great progress in medicine
and science. Several things we learnt
at University have never been utilised
and ultimately there is a big difference
between what you are taught and what
you use as a community pharmacist.
Then again a lot of what we were
taught has since been proved wrong.
I distinctly remember learning that
the intact epidermis is a natural barrier
to all sort of medication and that

nothing passes

through it. That is absolute crap
now of course and transdermal
patches prove this beyond doubt.
Patches are now imbued with all sorts
of medications — from nicotine to
HRT.”

Maria Rossella Dalmas speaks of the
requirements of being a good
pharmacist, chief of which is the ability
to reach out to customers, especially
in village pharmacies. “People vary
considerably from village to village
and from town to village - in the way
they speak and reason, and the way
they relate to you and treat you. Valletta
is an in-between locality, but then you
get thrown in at the extremes and that
is where the strident differences in
people’s mentalities and dispositions
transpire. Some villagers, especially
of the older generation, are not
particularly touched by the new levels
of education and stick to the old
methods which they learnt in their own
way. They look to the pharmacist as a
consultation post before approaching
the doctor. Having said that, they will
even trust a pharmacist to the extent
of sharing confidential information and
trust us implicitly in whatever is related
to health matters as well as private
affairs, even bringing in personal
documents to be read out! We are on
the front line always.”

TheSynapse ’ ‘
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Duct ectasia usually presents with
nipple discharge (often blood
stained) and may progress to mastitis;
the tubular nature and continuity of
the “cysts” on ultrasound is usually
diagnostic (Figure 3). Galactocoeles
may be distinguished by the fat/fluid
levels both on ultrasound and
mammography. Haematomas and
abscesses can usually be confirmed
on clinical grounds and as with
galactocoeles, and may be aspirated
for confirmation and treatment.
Montgomery’s glands are located at
the perimeter of the nipple. Ductal
obstruction of these glands may
result in a debris-containing cystic

continuedfrompage 18 M E D I C A L

| Figure 3: Retroareolar duct ectasia:
- Ultrasound scan demonstrates ‘
 dilated anechoic ducts (arrow) seen |
in cross section c{eep fo the areola. !

|

lesion (<2cm in diameter) that may
or may not be painful: the structure
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is readily evaluated with ultrasound.
Fibrocystic changes in the breast are
usually physiologic alterations that
are very common in the 3rd decade
of life, although such changes may
be seen to some extent in late
adolescence. Patients present with
cyclically tender breasts that are
nodular on palpation. The findings
of fibrocystic change at ultrasound
are nonspecific and include multiple
cysts of varying sizes, dilated ducts,
and echogenic foci representing
fibrous tissue that may cause
posterior sound attenuation.
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omearnre - Targeting chemokines:
new drugs for old diseases

Chemokine receptor antagonists
therefore have a future in the treatment
of inflammatory disease, not only since
they seem to modity disease with
minimal impact on normal host defence,
but also since their action seems to be
highly specific with few adverse effects.'®

The shared receptor concept approach
requires the development of antagonists
that target a wide variety of receptors at
the same time, whose potency would be
dependent on the affinity to the receptor
and its degree of antagonistic effect. This
would avoid the use of complex antagonist
mixtures.

Besides the future of chemokine
receptor antagonists as anti-
inflammatory agents and
Immunosupressants, one must not fail
to mention the advances other types of
chemokine antagonists have had in other
therapeutic fields. Chemokines have
been found to be used by various
intracellular pathogens, most notably
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Specific learning or language difficulties
also tend to co-exist with ADHD, as does
developmental coordination disorder, also
known as dyspraxia (‘minimal brain
damage’/’clumsy child syndrome”). Tic
disorders may also co-exist with ADHD,
and these may take the form of repetitive
movements or sounds. Some people with
ADHD also appear to have a predilection
for abusing illegal drugs. Overall, delays
in achieving reading skills or proper motor
co-ordination can make it increasingly
difficult for affected children to socialize.

Although ADHD and hyperkinetic
disorders are currently commonly
diagnosed, this was not case until the
second half of the 20* century. In 1934,
Eugen Kahn and Louis H Cohen
described hyperactive (and intelligent)
children and adults, and proposed this
was caused by a brain stem organic
disorder, but this theory did not stand the
test of time!. Researchers are now more
likely to think that the cerebral cortex is
more important than the brain stem in
causing ADHD.

In 1918, Walter Dandy (professor of
neurosurgery at Johns Hopkins,
succeeding Harvey Cushing) discovered
how to X-ray image the brain ventricles
by replacing the CSF with air, a side-
effect of which was headaches?. Charles
Bradley thought Benzedrine®
(amphetamine sulphate) might stimulate
the brain to produce more CSF after
pneumoencephalography to help ease the
headaches’. He was wrong, but
hyperactive children who had been given
Benzedrine after this procedure were
noted to find it easier to sit still and
concentrate in class and, in 1937, he
reported that out of 30 children with
behavioural problems, 14 showed a
‘spectacular change in behavior’ and
‘remarkably improved school
performance’. This is the real foundation
for amphetamine and amphetamine-like
drugs in children with ADHD.

Neurons communicate via
neurotransmitters, which include
dopamine, noradrenaline, serotonin,
gamma-amino butyric acid (GABA) and
glutamate (glutamic acid). Benzedrine®
and Ritalin® release dopaming into the
synaptic cleft and possibly stop it being
removed (figure 3). There is an important
pathway containing dopamine brain cells
which starts from the brain stem ventral

Presynaptic
bramn cell —-—rj
(neurcne}

Synaptic
cleft: S e

Dopamine—"7

Postsynapuc L7
bran cell -~
{reurone}

Figure 3: Dopamine neurotransmission

Prefrontal
cortex

Ventral
tegmental
area

Figure 4: Dopamine pathway

tegmental area and reaches forward to
innervate parts of the frontal lobe and
limbic system. The dorsolateral prefrontal
cortex may contain some of our ‘free
will’ cireuits. The limbic system processes
the sense of smell, emotions, learning and
memory. The dopamine pathway (figure
4) also innervates the medial prefrontal
cortex (mesocortical system). These
pathways may also mediate attention,
arousal and concentration.
Psychostimulants are recommended for
ADHD because of their alleged beneficial
action on this dopamine pathway.

Genes related to dopamine transmission
have also been found to be abnormal in
ADHD, but the abnormalities described
account for only a tiny fraction of the total
genetic component to ADHD. Dopamine
is key to pleasure perception. Pleasure
centres form part of the brain reward
system. ADHD patients have an abnormal
brain reward system, making decisions
to maximise immediate reward, while
ignoring the medium to long-term. Such
a ‘reward deficiency syndrome’ has also
been blamed for addiction and
pathological gambling. Deficiency of
mtcrnal brain rewards may instigate
seeking substances (alcohol, tobacco,
illicit drugs), or behaviours (over-eating,
gambling or sexual promiscuity) that
release dopamine in brain pleasure centres.

Puri’s research into the role of fatty acids
in health and disease has led him to the
conclusion that many conditions,
including ADHD, result from fatty acid
deficiencies. The fatty acid model of
ADHD?, put forward by Alex Richardson
and Basant Puri in 2000, proposed that
at least some features of ADHD may
reflect an underlying abnormality of fatty
acid metabolism. Viruses, saturated fats,
hydrogenated and trans fats, vitamin and
mineral cofactor deficiencies, stress
hormones and excessive alcohol, can also
interfere with fatty acid metabolism.

Production of omega-3 and omega-6
fatty acids influences brain development,
including neuronal migration and
branching, nerve fibre growth, and the
creation, remodelling and pruning of
neuronal connections. Fatty acid
metabolism defects affect neuronal
communication, resulting in cognitive
defects or problems with thought
processes, such as short-term memory,
and attention and concentration, as in
ADHD. Abnormalitics of dopamine
neurotransmission may be involved in
ADHD, but the function of all
neurotransmitters and their receptors are
influenced by the lipid content of the
membranes within which those receptors
lie. Zimmer and colleagues showed in
2002 that omega-3 fatty acid deficiency
in rats is related to dopamine pathway
changes resulting in a less active
mesocortical system®. This confirms that
omega-3 deficiency plays a role in
impaired dopamine neurotransmission in
ADHD. Thus, in the Richardson and
Puri fatty acid model of ADHD, the fatty
acid abnormalities are primary, while
the neurotransmitter changes, including
dopamine neurotransmission
abnormalities, are secondary.

Mitchell and colleagues, in 1987,
compared 48 hyperactive children with
49 normal controls, and found a lower
average birth weight and blood omega-
3 and omega-6 fatty acids in hyperactive
children’. Laura Stevens and John
Burgess, in 1995, described reduced blood
and red cell membrane levels of omega-
3 fatty acids in 53 boys with ADHD when
compared with 43 normal controls,
suggesting a difficulty in converting fatty
acid precursors into long-chain
polyunsaturated fatty acids such as EPA
(eicosapentaenoic acid)®.

continues on page 24
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In 1996, the Laura Stevens group found
that children with specifically low omega-
3 fatty acid levels scored significantly
lower on mathematics and overall
academic ability. Also in 1996, Bekaroglu
and colleagues found significantly lower
fatty acid and zinc blood levels in 48
children with ADHD?. A lack of zinc can
inhibit the omega-3 and omega-6
metabolic pathways. In 2004, Jiun-Rong
Chen and colleagues studied 58 children
with ADHD and found they had lower
omega-3 fatty acid levels compared to
normal controls in spite of similar diets,
again suggesting a possible problem with
essential (short-chain) fatty acids
conversion into the long-chain
polyunsaturated fatty acids'®. Also in
2004, Young and colleagues found similar
fatty acid results in adult ADHD to those
found in childhood ADHD'".

Ross and colleagues, in 2003, found
higher ethane (breakdown product from
oxidative damage to omega-3 fatty acids)
in exhaled breath of ADHD patients. The
evidence for ADHD patients having
difficulty synthesizing long-chain
polyunsaturated fatty acids, together with
evidence that what they can synthesize
is broken down too quickly, suggest that
the appropriate treatment for ADHD
might be supplementation with long-
chain polyunsaturated fatty acids.

Several trials of long-chain
polyunsaturated fatty acids have taken
place. Harding, Judah and Gant showed
that huge daily dietary supplementation
with vitamins, minerals, amino acids and
fatty acids was just as effective as
methylphenidate in alleviating ADITD
symptoms, but Basant Puri does not
recommend children or adults with
ADHD to take such high doses of
vitamins and minerals, some of which,
like vitamin A and chromium, might be
toxic at those levels.

Supplementation with evening primrose
oil only, or with DHA (omega-6 long-
chain polyunsaturated fatty acid
docosahexaenoic acid) only, arc both
ineffective. Furthermore, DHA may have
detrimental effects on ADHD symptoms.
Richardson and Puri, Richardson and
Montgomery, and Portwood, Lowerson
and Puri, have shown that EPA with
evening primrose oil is an effective way
to alleviate ADHD symptoms.

’ ’ TheSynapse
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Unfortunately, the regimes used in these
studies included DHA. DHA is considered
not only detrimental to ADHD symptoms,
but too much DHA in supplement form
may be carcinogenic in the long-term,
and should therefore be avoided in
supplements. An over-the-counter
supplement is now available (also in Malta)
that contains pure EPA, unrefined evening
primrose oil and no DHA.

In 1918, Walter Dandy
discovered how to
X-ray image the brain
ventricles by replacing
the CSF with air, a
side-effect of which
was headaches ... this is
the real foundation for
amphetamine and
amphetamine-like
drug use in children
with ADHD
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