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Editorial

Mesotheliomas all : long before their time

In 1935 in the Ulster Medical Journal, Campbell
and Young' reported a cluster of three cases of
pleural tumour which they had observed in Belfast
within five months. They concluded that each was
a primary tumour of the pleura and they entitled
their paper: “A Primary Tumour (Mixed-Cell
Sarcoma) of the Pleura” The case reports are
predominantly pathological, the gross appearance
of the tumours and the histology are described and
illustrated. In two cases neither sex nor occupation
is given, the third case was a woman school teacher.

It was possible through the records system of the
Department of Pathology of the Royal Victoria
Hospital to locate the tissue blocks and cut fresh
sections, nearly sixty years later. On review of the
histology two of the cases (A1026 and A1014)
were typical tubulo-papillary mesotheliomas. In
one case (A1026) asbestos bodies are identified in
the adjacent lung tissue. In the third case (A1143)
the histological diagnosis was less certain: the
tumour was composed of spindle shaped cells
which could represent an undifferentiated
carcinoma of lung or a spindle cell mesothelioma.
So far as one can tell from Campbell and Young’s
paper, this was probably the case of the school
teacher. All cases were scrutinized using a new
immunohistochemical marker - HBME-17 which
has just been made available. This new marker was
positive in all three cases confirming them as
mesotheliomas. It is remarkable that antigen
preservation is maintained in paraffin blocks over
a 60 year span.

As early as 1928 Professor Young,? then working
at the Western Infirmary of Glasgow, had observed
three similar cases. Both Doctor Campbell and
Professor Young were earnest and distinguished
workers, but the clustering does not seem to have
suggested to them the possibility of an
environmental agent being a factor in the causation
of the tumour, even though both Glasgow and
Belfast were in those days shipbuilding centres of

world importance. Twenty-three years later Doctor
W. T. E. McCaughey,® of the Department of
Pathology in the Royal Victoria Hospital, published
an account of eleven diffuse and two focal primary
tumours of the pleura — another example of a
cluster in Belfast. As Professor P. C. Elmes relates
inthis journal in 1977, the association of the pleural
tumours with asbestos exposure became clear with
the observations of Wagner* and his associates in
South Africa. The work of Elmes’ and his colleagues
was to revolutionise health concepts of the worker
in the asbestos industry in Belfast, and farther
afield.

Professor James Cuming was Professor of Medicine
in the Queen’s College, Belfast. In 1884 in his
address to the annual meeting of the British Medical
Association® he said: “Symptoms without morbid
anatomy are misleading and inadequate for the
purposes of the physician. This has been only too
well demonstrated in the records of medicine; but
it is no less certain that morbid anatomy without
symptoms, that is without giving a due and a
preponderating weight to the origin and progress
and vital character of the disease, will lead to error
hardly less disastrous”. The history of asbestos
related disease in its clinical, pathological and
environmental aspects illustrates the truth of
Cuming’s observation.

The Department of Pathology at the Royal continues
this tradition of interest in mesotheliomas and in
asbestos related diseases in general. In 1986, the
Asbestos Research Laboratory was set up for
analysis of asbestos fibres using scanning electron
microscopy with EDXA and image analysis
techniques. Over 600 cases of asbestos related
disease are now in its records — representing a
significant data base of asbestos-related disease.

J. S. Logan
H. Bharucha
J. M. Sloan

© The Ulster Medical Society, 1996.
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Editorial

The Thirtieth Anniversary of Pre-hospital Coronary Care in Belfast

Pre-hospital coronary care was introduced at
the Royal Victoria Hospital, Belfast, on 1 January,
1966. The 20th Anniversary of this event was
marked by a Festschrift in honour of the
originator of this revolutionary approach,
Professor Frank Pantridge. The proceedings of
this international symposium were later published
by Dr John S. Geddes under the title of “The
Management of the Acute Coronary Attack”.'
Publications elsewhere? as early as 1972 had
attested to the success of coronary ambulances
in the Asian-Pacific area.

The original concept of mobile coronary care
envisaged by Pantridge and Geddes involved the
use of a rota of junior hospital doctors and nurses
trained in coronary resuscitation. However shortly
after the 1967 publication of their original work,
Cobb’in Seattle studied the feasibility of training
non-physicians to provide initial management of
certain medical problems outside hospital. He
chose to use firemen because of their very rapid
response — three minutes on average. The
development by Pantridge of a portable
defibrillator soon afterwards greatly facilitated
this development. Thus in the USA doctors and
nurses were replaced to a very large extent by
trained paramedics and lay people. Prompt
defibrillation delivered by paramedics,
intermediate emergency medical technicians and
basic emergency medical technicians taught to
recognise and treat ventricular fibrillation by
direct current countershocks, had proved effective
inlowering morbidity and mortality. This allowed
Dr Richard S. Crampton* of the University of
Virginia to state at the 1986 Symposium that the
innovative treatment begun by Pantridge and his
associates two decades previously had led to an
extraordinary widespread remodelling of
emergency services and clinical practice in the
United States.

Also at the 1986 Festschrift Dr Charles Wilson
presented data from two catchment areas in
Northern Ireland showing the effect of the
presence or absence of mobile coronary care

(MCC). The availability of MCC in Ballymena
was associated with a community mortality rate
33% lower than in Omagh, though the populations
were otherwise demographically similar. He noted
that one third of the difference was apparent at
the end of the first hour after the onset of
symptoms, at which time the proportion of patients
admitted was 10 times greater in Ballymena than
in Omagh. Thus, many more patients in Ballymena
received acute coronary care before lethal
symptoms could supervene. The remaining two-
thirds of the difference occurred over the next
month. Wilson attributed the reduction in early
deaths to prevention of death by arrythmia by
timely therapeutic intervention, while the later
benefit could be attributed to early treatment
limiting myocardial necrosis.

Subsequently the treatment of the acute coronary
attack in the community by trained paramedics
was introduced in Ballymena in 1986, and
reported by McRea, Hunter and Wilson® in
1989, facilitating the wider spread of community
treatment of the acute coronary attack.

In this issue of the Ulster Medical Journal
Pantridge and Wilson provide a dispassionate
history of pre-hospital coronary care over the 30
years since its first introduction. They discuss its
surprisingly slow introduction and spread in the
United Kingdom compared with early and
enthusiastic acceptance across the Atlantic.

The equipping of ambulances with defibrillators
was an important step forward and has led to
an increase in successful recovery from cardiac
incidents in the community. This must have made
a contribution to the decrease of over 30% in the
age-standardised mortality rate of males aged 40
to 69 between 1986 and 1992 (Monica project).’

There is still no room for complacency. The
Northern Ireland mortality from acute cardiac
events remains much higher than that of other
European countries, especially that of France
which has a similar prevalence of risk factors.
Pantridge and Wilson point out that only a small

© The Ulster Medical Society, 1996.
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percentage of the lives saved can be attributed to
resuscitation from cardiac arrest and much more
complete medical care directed towards
limitation of myocardial damage is essential. The
success of thrombolytic therapy in acute
myocardial infarction increases the desirability
of early medical treatment before transfer to
hospital. All areas in Northern Ireland are now
served by mobile coronary care units. The scene
is set for another radical leap forward in the
management of the acute coronary attack. In this
30th Anniversary Year of the introduction of
pre-hospital coronary care, let us all support
the Pantridge Foundation of Northern Ireland,
set up to further develop coronary care in the
community and spearhead research into this major
cause of morbidity and mortality.

MARY G McGEOWN
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A NOTE FROM THE EDITOR

There are several sound reasons why the journal now appears on A4 sized paper. There is ample room
for a two column format, section headings are easy to identify, and there is more scope for figures and

graphs .

And, supplies of the old paper were running low . . .

J M GIBSON
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Disease oriented medicine: the metabolic model

D R Hadden
Presidential Address, 12th October 1995

When you elected me to be your President for this
year —an event which was initiated by a letter from
the President before last—Professor Robin Shanks —
I was certainly honoured, and challenged, but I
made amental note that I should be forward looking,
and practical, and above all, medical in any remarks
I would offer by way of a presidential address.
Professor Philip Reilly delivered a thoughtful
dissertion on the development of the branch of the
practice of medicine which we now know and
respect as general practice.! He recalled how there
was a tendency to lurch from one problem to
another in the administrative arrangements, and to
take shelter in any port in a storm: the present
arrangements for the practice of primary care
medicine, or family practice, are the outcome of
much deliberation and foresight, and the overall
respect and admiration for doctors in that most
general of all medical disciplines at the present
time is acompliment to the professional wisdom of
the founding fellows of what became the Royal
College of General Practitioners. They set a high
standard, and the profession has followed their
example.

The Ulster Medical Society is not heavily
encumbered by a mission statement or a business
ethic, and its constitution is more concerned with
good organization than high sounding phrases about
the practice of medicine in Ulster. But the 19
original founding fathers who met at a house in
High Streetin Belfastin September 1806 to establish
the Belfast Medical Society — there may not have
been any more than that in those days in Belfast
where the population was only about 20,000 — were
concerned with meeting each other and continuing
their medical education in the most practical way.
The subsequent history of the Society, and of the
development of Belfast medical and surgical
practice, and of the Belfast Medical School, has
been carefully documented. Professor Desmond
Montgomery in his Presidential Address to the
Society in 1975, 20 years ago — ‘The Ulster
Medical Society —Quo Vadis?, the year we moved
into our new rooms in the WhitlaMedical Building -

believed that we were coming to terms with the
challenge of specialization, and adapting ourselves
to the changing pattern of medicine. He saw the
Society as fulfilling an integrative role for adivided
profession, always striving to maintain the highest
ideals of the art and practice of medicine. It is in
that forward looking perspective that I hope to
consider some of the challenges of medicine that
lie ahead of us.

THE PAST

Tis the sunset of life gives me mystical lore,
And coming events cast their shadows before”.

Thomas Campbell, 1777-1844
Lochiel’s Warning.

({8}

Thomas Campbell was also the source of the one
liner “’Tis distance lends enchantment to the view”
— and we must guard at looking backward through
tinted spectacles, either rosy or black: but it is
reasonable to see if the events which took place did
in fact cast a shadow in time, and whether medical
planning was ever successfully proactive rather
than reactive.

Fig 1 Robert Evans Hadden, BA, MD, FRCGP, Portadown,
1902-1978.

Sir George E Clark Metabolic Unit, Royal Victoria
Hospital, Belfast BT12 6BA.

David R Hadden, MD, FRCPEd, FRCP.

© The Ulster Medical Society, 1996.
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It was my father, Dr Robert Evans Hadden, of
Portadown, who talked to me about these matters:
in the 1940’s, when all sorts of things were
happening, a far greater change in medical practice
than is occurring now. It is interesting to realize
that it was in the King’s speech on VJ Day, 16th
August 1945, that the first small reference to the
National Health Service crept into a Government
statement, carefully camouflaged between social
security and industrial injury compensation. My
father was a fellow of this Society, as was his father
before him — the journey from the country into
Belfast was always tedious for those who lived
outside the centre: he was nevertheless a good
attender, and found the Society an important source
of continuing education. The Health Service
committees at that time seemed to have just as
much trouble as their counterparts today in trying
to foresee the future: they frequently got it wrong,
particularly with medical student numbers, and
with the steady growth of specialization. He had
given his Presidential Address in 1960 to the
Northern Ireland Branch of the British Medical
Association on the subject of poetry in medicine,
with particular reference to ‘The Testament of
Beauty’ by Dr Robert Bridges, Poet Laureate’ :
perhaps it needs a Trinity College Dublin graduate
to bring back the broader educational values which
are stultified by our present highly specialized A
level examinations and medical school entrance
criteria.

O~

General medical practice at that time had many
problems, but in retrospect, I remember the happy
times and we seemed to have good holidays, and
the sun shone and the snow snowed and the frost
froze at the appropriate seasons. Many doctors at
that time were so fearful of, and so unhappy with
the National Health Service that they advised their
children to have nothing to do with it.

Those of us who persevered despite the doom and
gloom did so with the support and encouragement,
not of committees or books of rules, but of those
elders and betters whom we knew and trusted.
Perhaps it was always so.

Practical genetics is a fascinating discipline, and
pedigrees of diseases can be traced through many
generations. It is more difficult to be sure of
diagnostic criteria in earlier cases such as the
difficulty in establishing a retrospective diagnosis
of porphyria in the case of George III’s illness,
even when the abnormal colour of the royal urine
was recorded carefully by the otherwise
incompetent (or perhaps more kindly expressed as
inadequate) physicians of the day. This family tree
shows a condition which has recurred through five
generations, and not all branches have been shown
in full (Fig. 2). In earlier generations it was rather
intermittently expressed, and appeared to be sex
linked to males. In later generations female cases
occurred. Some early females married males who
expressed the condition. This would fit a genetic
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Fig 2 A family tree.
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explanation with a dominant transmission, but it is
of course entirely an environmentally determined
condition — at least the study and practice of
medicine is thought to be such. The affected
members of this pedigree probably all felt that they
made the decision to study medicine of their own
free will: Darwin and natural selection would not
allow any genetic explanation, but Lamarck and
his discredited theory of the inheritance of acquired
characteristics would have recognised some
possibility of the transgenerational passage of
environmental factors. This latter concept, now
dignified by the term ‘imprinting’ and the Barker
hypothesis,* may be allowed some respectability,
and it has been further studied by Professor Joseph
Hoet and his team in Belgium.’ Robert Bridges
expressed the message succinctly and elegantly in
his Testament of Beauty as an “atomic mechanism
with unlimited power to vary the offspring in
character, by mutual inexhaustible interchange of
transmitted genes”.

But would these early doctors have foreseen the
problems ahead in 1840? Could the crisis of the
Irish potato famine have been predicted? Dr David
Hadden (third sibling of the second generation
shown) studied medicine as an apprentice to his
elder brotherin Wexford, and took the examinations
of the Apothecarys Hall in Dublin in 1839: the rules
of his apprenticeship make strange reading: the
Medical Acts later in the 1840’s abolished this
method of becoming a doctor, and Dr Hadden
himself clearly felt the need of a more established
degree as he took the MRCS London and the MD
Glasgow by examination in 1846, even though his
dispensary practice in Skibbereen, Co Cork, was
then in the centre of the worst area for the famine.

As an aside, the profession in Ireland was even then
concerned with financial matters, and more urgently
the alarming mortality among medical men
themselves. Dr William Wilde presented amemorial
to the Lord Lieutenant in 1847 signed by 1160
practitioners, “It is right to draw your Excellency’s
attention to the fact that statistical returns for
upwards of twenty-five years exhibit a fearful
mortality from fever among the medical men of
this country and recent events have shown that
from the same cause we have to deplore the loss of
many of the best and most efficient practitioners
who contacted typhus fever in the discharge of
their duties among the sick poor. We most strongly,
butrespectfully, protestagainstthe . .. five shillings
per day . . . offered by the Board of Health for the
discharge of that onerous responsibility and

dangerous duty”. To which they received the reply
that “the lordships of the treasury are of the opinion
that the remuneration is as high, as under the
circumstances of the case, as they should be justified
in granting”. The average income of a dispensary
doctor at that time was about seventy pounds a
year.® Dr Hadden’s response to all this is not
recorded, but his patients must have felt strongly
about it, for in 1860 they presented him with a
service of silver and a purse of 200 sovereigns,
which must have been of considerable benefit in
his financial affairs (Fig. 3).

Fig 3 David Hadden MD, Skibbereen, 1817-1878.
Reproduced from E O’Brien, A Crookshank, G Wolstenholme. A
Portrait of Irish Medicine, Dublin, Ward River Press, 1984: 130.
The original portrait is in the Masonic Hall, Skibbereen.

The practice of medicine in Ireland was entirely
empirical, whether by Dr David Hadden in
dispensary practice in Skibbereen, or by the leaders
of the profession like Graves and Corrigan in
Dublin, or by the 19 worthy doctors in Belfast who
founded this Society. “These are awful times —
never did you see the like, what the end of them will
be God only knows — let us watch and be sober”:
these premonitions are just as relevant today as
they were when they were written to the first male
member shown on the pedigree on the occasion of
his marriage in 1808. Some of the medical members
died young and their families had to emigrate to a
new life in America, where they often did well —
still in medicine. Some had less successful careers,

© The Ulster Medical Society, 1996.
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Fig 4 The lighthouse at Rue Point, Rathlin Island, 1988.

and one at least even came to a bad end: one was a
ship’s doctor, Dr William Edward Hadden, my
grandfather, who was shipwrecked on Rue Point,
(Fig 4) Rathlin Island in 1886 and that is why I am
here in Ulster tonight. One of the American
connection, Dr John Hadden, has become a
distinguished expert in the immunopharmacology
of cancer,” and will address this Society on this
topic. But none could have foretold two world
wars, nor was their medical education appropriate
to deal with the problems specifically due to war or
famine. A study of the past, whether within a small
family or as part of the larger community of doctors,
does notidentify any common theme of prescience,
but always suggests that given a good education,
perhaps particularly a good practical Irish medical
‘education, North or South, the practising doctor
can adapt to the problems that arise.

THE PRESENT

“Reading maketh a full man,
Conference a ready man,
Writing an exact man”

Francis Bacon, 1561-1626

Reading, conferring and writing about a subject are
all essential elements in the search for knowledge,
and only by increased knowledge, properly applied,

© The Ulster Medical Society, 1996.

can treatment be improved. Specialization in
medicine has come about in a number of different
ways, which have led torather different approaches
by the groups of doctors involved (Table 1).

An age-related approach has led to neonatal,
paediatric and geriatric medicine: children are
special because they are small, even very tiny, and
need smaller equipment and smaller doses of
medicine. They also have parents who want to be
part of the action. At the other end of the age range,
elderly people have special problems of frailty and
the difficulty of living alone — they also have
carers, although these may notbe their own relations.
So these age-related specialties often focus on the
broad spectrum of care without necessarily
emphasising the detail of individual disease
processes or what causes them.

Gender-related medicine is virtually confined to
female reproduction, whichinvolves obstetrics and
gynaecology: the diseases that develop in women
are important because of their effect on the
reproductive process and its subsequent long- term
effects. Recent trends include the investigation and
management of impaired reproduction or infertility,
which has taken on the male component as well.
The study of male genito-urinary medicine might
in some ways be considered the male counterpart
of gynaecology, and the long-term effects of
sexually transmitted diseases may be of equal
importance to the traditional problems of female
reproduction.

Organ-related medicine is also easy to identify.
The eye, the ear, the heart, the gut, are all clearly
defined, with easily measured physiological
functions. The mind is also an organ, though
measurement is more difficult. Each of these organs
can be the seat of different disease processes, so the
specialist must be to some extent multidisciplinary
although they will not get to the broader limits of
the several disease processes with which they
interface.

Procedure-related specialists include anaesthetists,
radiologists, radiotherapists and chemotherapists -
now becoming known as oncologists as their skills
are confined to cancer therapy. The laboratory-
based specialties are also essentially procedure-
based, such as biochemistry with its complex
measurements, and pathology with its histological
examinations.These procedures allow a detailed
knowledge of a number of specific aspects of
disease processes, but still do not encompass the
full spread of a particular pathological process.
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TABLE |

A classification of types of medical practice

Age-related Neonatal
Paediatric
Geriatric
Gender-related Gynaecology
Organ-related Ophthalmology
Otology
Cardiology
Gastroenterology
Psychiatry
Procedure-related Anaesthetics
Radiotherapy
Chemotherapy
Biochemistry
Pathology

Emergency medicine

Diagnosis-related General medicine
General surgery
Family practice
Disease-related Rheumatology
Haematology
Tuberculous diseases
Ischaemic heart disease
Endocrinology

Diabetology

Diagnosis is still the most important process in
medical care and treatment, whether established in
primary care as it frequently is, or uncovered after
complex specialist investigations in hospital
practice. Diagnosis-related medicine will include
the present broad fields of general medicine and
general surgery, and both of these relate closely to
family practice and primary care medicine, although
the present-day family doctor will have a major
role in the prevention of disease, as much as oreven
more than in its diagnosis.

Disease-oriented medicine first appeared with the
treatment of tuberculosis, and the success of that
exercise, particularly the work of the Northern
Ireland Tuberculosis Authority between 1946 and
1959, has been documented by H G Calwell and D
H Craig in the booklet ‘The White Plague in Ulster’
— in 1946 twenty people were dying from
tuberculosis each week, and by 1959 this had fallen
to two per week and has continued to fall, though
not unfortunately to disappear altogether.® There
were several reasons for that success, not least the
discovery of effective drugs: but tuberculosis
remains a scourge in other countries and the great
value of a focused and authoritarian approach to
disease control must not be forgotten.

I first realized I was practising disease-oriented
medicine in 1960, when I became senior house
officer to Dr Desmond Montgomery and Dr John
Weaver in the Sir George E Clark Metabolic Unit
at the Royal Victoria Hospital. This had been
opened three years earlier, in 1957, by Professor
Charles Best of Toronto, who was famous as one of
the team who discovered insulin — now recognised
to include Banting, Best, Collip and Macleod.’ It
was then, and is now, one of the very few units
specifically devoted to metabolic diseases — what
has now come to be known as endocrinology and
diabetes. The phrase ‘metabolic’ is rather specific
to Northern Ireland, and comes from the
biochemical background of DrJ A Smyth who was
physician in charge of the biochemical department
and had not had direct control of inpatient beds to
treat the increasing number of patients referred to
him with diabetes of all types. A large diabetes
clinic for outpatients had grown up, since the first
use of insulin in Belfast, but this was accommodated
initially on arow of chairs outside the biochemistry
laboratory and later in the basement of the original
outpatient hall, now still the department of
dietetics.'© When one of the Clark family of the
Workman Clark shipyard left the then large sum of

© The Ulster Medical Society, 1996.
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Fig5 The SirGeorge E Clark Metabolic Unit, Royal Victoria
Hospital, Belfast. Opened by Professor Charles Best,
27 June 1957.

£10,000 to the Royal Victoria Hospital it was in
recognition of the work done for diabetes over the
years; the building was designed to incorporate
outpatients in a carefully organised progressive
consultation system with full time clerical, nursing
and dietetic staff, and for 30 beds on two floors
upstairs for inpatients. (Fig 5)

No other hospital in the United Kingdom has a
Metabolic Unit quite like ours, and we must cherish
it and look after the concept whatever comes in the
future. Our outpatients are now seen in the new
general outpatient building which is much too far
away; the regional endocrine laboratory was
accommodated in the ground floor of the Metabolic
Unit for twenty years but has now moved to the new
Kelvin laboratory building. The space is now being
re-opened as the Diabetes/Endocrinology Day
Centre, with facilities for diabetes nurse specialists,
dietitians and dedicated patient education facilities.
We will also have proper accommodation for the
secretarial and clerical staff, and for the
computerised diabetes and thyroid registers.

In 1960, endocrinology was the most exciting field
in medicine, with new hormones and new diseases
and new drugs to treat them being discovered each
year. The pioneering work of Montgomery and
Welbourn in bilateral adrenalectomy for Cushing’s
Syndrome had established Belfast as a centre for
the new specialty,!' and when the facilities of the
Metabolic Unit became available, with the
biochemical expertise developed by D W Neill, the
situation was ripe for rapid development and all of
us who were junior staff in those days benefited
greatly. Cortisone had recently been discovered
and the adrenal steroids made enormous therapeutic
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advances possible, although controlled double blind
trials were certainly not undertaken and many
misjudgements must have been made. It was perhaps
Desmond Montgomery’s insistence on long-term
review of these Cushing’s Syndrome patients, who
were maintained on cortisone acetate and came to
aspecial clinic which still exists, called the Adrenal
Clinic, once amonth, that started one line of disease-
oriented medicine. By following the patients it
became clear that a few would develop excess
ACTH secretion, and eventually succumb to a
locally aggressive pituitary basophil tumour — the
world knows this as Nelson’s Syndrome, but we in
Belfast know that it was first recognised by
Montgomery and Gleadhill and their colleagues.'?
Some of these early patients still survive 40 years
later, and still come to the Adrenal Clinic: the
natural history of a disease takes a lifetime to
identify, and will involve the professional lifetimes
of several medical attendants. Good records, and
the passage of interest and enthusiasm from one
doctor to the next, are necessary for long-term
studies.

Thyroid disorders were probably the reason for the
term ‘metabolic’ — special single rooms were built
for measurement of basal metabolic rate, which
was the only test for hyper- or hypothyroidism: the
old BMR machine still exists but it was a poor and
inaccurate measure. The duty of the senior house
officer was to creep into the room early in the
morning, with the patient sedated and the blinds
down, and gently put in a large rubber mouthpiece
and ask the patient to breathe normally into a
canister of soda lime: not an easy thing to do even
in a physiology laboratory, and certainly alarming
first thing in the morning in a strange hospital. But
it is surprising how good the results were, and even
the subsequent development of radio-iodine neck
uptakes and then accurate assays for serum
thyroxine and TSH have not entirely removed the
concept of measuring the end organ action of the
thyroid hormone by some index of oxygen
consumption.

Hypothyroidism had first been treated in Ireland in
1892 by Dr Thompson of Feeny, Co Londonderry,
whose history was identified by the late Dr Mary
Logan'®: hyperthyroidism proved a more difficult
therapeutic task, and although subtotal
thyroidectomy was surgically possible in the 1930’s,
even post-war it was still a formidable procedure.
The development of antithyroid drugs and the
introduction of therapeutic radio-iodine has made
a cure of Grave’s disease a much more straight-
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forward, and more certain, procedure. The long-
term recall of many of these radio-iodine treated
patients became unnecessary when the metabolic
unitthyroid computer review service was introduced
in the 1970’s, and although many general
practitioners are now sufficiently well organised to
provide this service themselves, some patients still
are pleased to feel they have contact with the
Metabolic Unit, evenif only by computer-generated
letter.

The overall change in management of
hyperthyroidism between 1970 and 1990 is shown
in Table IL.'"* The great reduction in subtotal
thyroidectomy and its replacement by radio-iodine
means that a two-hour day procedure with only a
few subsequent hospital reviews should be
sufficient. The staff of the Metabolic Unit are
registered for this radio-isotope administration,
and the concept of disease oriented medicine means
that we are still interested in the long-term outcome.
In the early days we used smaller doses, but the
tendency to relapse, with need for more hospital
attendances pointed to the use of larger ablative
doses, and when Dr Atkinson and Dr Kennedy
returned from the USA in 1980, and brought this
more radical approach, both Dr Weaver and I were
happy to go along with it. Thyroid cancer
management requires even larger doses and close
co-operation with the endocrine surgeons —initially
Mr Willoughby Wilson, and now Mr Colin Russell.

It was Mr Russell’s interest in thyroid cancer that
has resulted in along-term investigation of a widely
distributed kinship of the MEN 2 syndrome
(Multiple Endocrine Neoplasia type 2): members
of this family have developed malignant medullary
thyroid cancers, with or without adrenal phaeo-

chromocytomas. The search for effective endocrine
tumour markers — initially with serum calcitonin,
and subsequently with the interest of Dr Patrick
Morrison the demonstration of genetic markers on
chromosome 10 has meant that members of these
families can now be identified with a high degree
of accuracy to be either at risk or not at risk of
thyroid cancer.'” The family tree shows that the
genetic marker has been 100% accurate in known
cases, but the problem of management of children
in the next generation who are genetically positive
but have absolutely no evidence of thyroid cancer,
means that the skills and wisdom of the thyroid
surgeon are still needed. The disease-oriented
approach to these patients means that one team
keeps in touch with all members of the family, so
that consistent advice is given, although with most
careful confidentiality between different branches
of the family. Even in well integrated families there
are personality difficulties, and it can be difficult
and at times disappointing when people known to
be atrisk refuse to come for even simple treatments
ortests. Pre-clinical diagnosis is not always popular,
and this aspect of medicine in the future will tax our
successors just as much as some of the tragedies of
today.

My own interest in research in the Metabolic Unit
started off at a very early stage in wondering why
some babies born to diabetic mothers were so large.
The theory of Dr Jorgen Pedersen in Copenhagen
was that maternal hyperglycaemia caused fetal
hyperglycaemia and subsequent endogenous fetal
hyperinsulinism which caused fetal overgrowth:
my somewhat naive concept was that the mother’s
growth hormone might also be too high, and account
for the impaired maternal glucose tolerance in the

TaBLE 11

Hyperthyroidism in Northern Ireland. A therapeutic audit of the numbers of patients treated by three
different methods over two six-year periods. (Based on data from Hadden D R, McDevitt D G ,1974
and subsequent analysis.)

1966-71 1986-91
Carbimazole 3,127 2,739
(standardized treatment years)
Radio-iodine 633 1,063
Subtotal thyroidectomy 295 60
4,055 3,862

© The Ulster Medical Society, 1996.
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first place. With the enthusiastic support of Dr
Graham Harley, and the encouragement of Dr
Montgomery who had already set up their combined
metabolic antenatal clinic with the intention of
simplifying the clinical attendances of the diabetic
mothers, we set off on an odyssey which still
continues.'® Glucose tolerance tests in pregnancy
have proved to be a never-ending search for
international agreement, and have introduced me
to the medical and political interactions of a number
of countries round the world.'” We hope that Belfast
will be one of the central points and the laboratory
for the Hyperglycaemia and Adverse Pregnancy
Outcome (HAPO) study, one of the largest co-
operative international studies ever undertaken, on
25,000 normal pregnant women each of whom will
have a glucose tolerance test, in 25 different
countries, simply to sort out the ethnic and
environmental differences. Once that is done, the
disease-oriented approach will allow careful
monitoring of what is most likely the real cause of
the explosion of non-insulin dependent diabetes
throughout the developing world. The trans-
generational effect of maternal hyperglycaemia
has been shown to affect the second and third
generation in animal models, and to be responsible
for both obesity and diabetes in the first generation
in human studies. Whether the Barker hypothesis
of maternal malnutrition as a cause of many of the
ills of the offspring when they grow up will be
confirmed is still uncertain, but there is major
evidence to support the diabetes effect.

Theroad to measurement of maternal plasma growth
hormone was long and difficult. I made my own
human growth hormone from pituitary glands
collected in the mortuary. I made antibodies to it in
rabbits, and set up radio-immunoassays which
largely did not work. I was fortunate to be able to
go to the Johns Hopkins Hospital, Baltimore, USA,
and work in the Endocrine Unit under Dr Sam
Asper and Dr Thad Prout, who had also trained Dr
Weaver before me. The endocrine link with the
Johns Hopkins Hospital extends further back, to
the time when the then Dr John Henry Biggart
studied the neuropathology of the posterior pituitary
in the 1930’s.'® The assay for growth hormone
came with me, and diverged into studies as to why
it did not work, which led to the first clear
identification of a growth hormone binding
protein.' This was received with much disbelief by
the originators of radio-immunoassay techniques
inthe USA, Berson and Yalow, butI was encouraged
to find they spent the next two years repeating my
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work in order to try to disprove it,”” and even more
to find the growth hormone binding protein
rediscovered in Chicago by Dr Gerhard Baumann
22 years later.?' The pathophysiological role of this
substance still remains unclear. Dr J K Nelson
followed me in Baltimore, and ultimately a method
of assaying growth hormone in serum was
developed which has proved robust and consistent
inclinical practice. It does not seem to be important
as a cause of big babies.

After return to Belfast for a year, my metabolic
story took a curious, but entirely logical turn when
the opportunity arose, through the good offices of
Professor Graham Bull and the Medical Research
Council, to become a temporary member of the
scientific staff and, in fact, the only qualified doctor
atthe MRC Infantile Malnutrition Research Unitin
Kampala, Uganda. This was then a very famous
unit, where most of the scientific work on
malnutrition had been undertaken, with careful
analysis of the differences between kwashiorkor
and marasmus: there were close links with Professor
R A McCance and Dr Elsie Widdowson, although
they stayed most of the time safely at home in
Cambridge.”? The question was whether growth
hormone, and insulin, played any part in the
endocrine response to malnutrition, and whether it
might be possible to explain and hopefully prevent
the sudden deaths that occurred during re-feeding
of these malnourished children.? (Fig 6)

Uganda in 1965 was a delightful country: the
Medical Research Council ran a first class research
unit: the work went well and I learnt a lot of
paediatrics and basic nutrition, which has left me
with the life-long determination to improve the
teaching of nutrition in our own medical schools.
Even after a famine, a rapid increase in mortality
from diabetes and the present day Northern Ireland
epidemic of ischaemic heart disease which may
well be entirely nutritionally based — there was no
ischaemic heart disease in the African population
of Ugandain 1965 —there is still no formal teaching,
or department of nutrition, at The Queen’s
University of Belfast.

On return to the Department of Experimental
Medicine in Cambridge I was one of the last fellows
to work under Professor R A McCance, the
distinguished but eccentric professor who had been
born and brought up in Woodburn House,
Dunmurry. His early interest in the growth of
babies has laid many of the foundations for the
present interest in the relation of size at birth and
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(ii) (iii)

Fig 6  Children at the MRC Infantile Malnutrition Research Unit, Kampala, Uganda, 1965. (i) Kwashiorkor: showing
oedema of legs, pallor of skin, with poor hair growth, due to dietary protein deficiency. (ii) Marasmus: starvation of
all nutrients, due to social problems. (iii) The same child as in (ii), after normal feeding and about to be discharged.

subsequent disorders in adult life.?* Growth
hormone and insulin were certainly affected by the
malnourished state, and showed a patho-
physiological adaptation: as might be expected, the
best way to avoid serious events during recovery
was to proceed slowly and not to give too much by
way of either nutritional or hormonal supplements.
These basic clinical concepts had been reinforced
by the nutritional studies on pigs under McCance’s
supervision (Fig. 7).

At the same time as these laboratory investigations
there was much clinical interest in the use of
growth hormone in helping short statured children
to grow more normally. Human pituitary glands
had continued to be collected carefully at autopsy
and stored, and were eventually pooled with similar
collections at the MRC pituitary peptide laboratory
in Cambridge. The Medical Research Council, and
subsequently the Department of Health, drew up
most stringent rules for deciding which children
would be eligible for this rare and expensive therapy,
which had to be given by daily injections, but
which certainly worked and produced considerable
growth spurts in growth hormone deficient
children.? I sat on these committees in London,
and the constant problem in the 1970’s was that
there was not enough human pituitary growth
hormone to satisfy the demand both from paediatric
endocrinologists and from parents of the small
children. When a child was accepted for treatment,
the enthusiasm always overcame any reservations
about possible long-term side effects from a
hypothetical slow virus.

In 1985, the first case of Creutzfeldt-Jakob disease
was recognised in a person who had received
human pituitary growth hormone 20 years before.
This is a rapidly fatal progressive dementia and
ataxia: there have now been 15 cases among the
1,850 children who received the human growth
hormone between 1960 and 1985. There have been
none among the 40 children treated in Northern
Ireland. No further treatment with this human
product was given after May 1985, and it was
fortuitous that genetically engineered biosynthetic
growth hormone identical to the human molecule
became available within six months of the
withdrawal notice. But these people are justifiably
concerned about their future, and the ultimate
outcome is not yet clear. Several of the Northern
Ireland patients have become pregnant in the natural
course of events, and no problems have arisen in
the children. The benefit of the disease-oriented
approach in the Metabolic Unitis that I am still able
to look after these people, and keep in contact with
them at least annually as far as possible. In Great
Britain the greater separation between paediatrician
and adult endocrinologist meant that most of the
early growth hormone treated children who had
grown up had stopped attending hospital, and it has
proved remarkably difficult to contact some of
them again, even in these circumstances.

Another angle on the disease-oriented approach to
diabetes is the long-term review we know as the
Belfast Diet Study. Those of you who refer diabetic
patients to the Royal Victoria Hospital will know
that we have a “we try harder” approach toreducing
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Fig 7 Three pigs, all one year old. The smallest has been on minimal food intake (marasmus), the pale-skinned one on the
right has been protein deficient (kwashiorkor). I took this photograph under Professor R A McCance’s supervision,
at the Department of Experimental Medicine, Cambridge.

energy intake and advising sensible eating for non
insulin dependent diabetes. Belfast has a mild
degree of fame on the international diabetes circuit
for this approach, and specialists from other
countries, especially the USA and Germany, will
still stop and ask how we achieved such good
results on diet alone? The answer they suggest is
that there must be something special about the
diabetic people in Belfast — perhaps our dietitians
deserve the credit too. But like all long-term studies,
even where the patients live longer than the doctors,
there is still a down side, and there is no doubt that
the prevalence of death from myocardial infarction
is still considerably higher in these patients after 10
years than in the population of Northern Ireland.?
This hospital-based diabetes study will become
one of the markers for the future management of
this disease in family practice, and the risks of this
so-called mild disease must be fully understood by
patient, nurse and doctor. The most recent analysis
of the Belfast data shows a strong relationship
between high blood glucose levels identified as a
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continuous variable during the ten-year review
period and either death from or the occurrence of a
myocardial infarction. Macrovascular disease in
non insulin dependent diabetes is the real problem.

There is not time to discuss a number of other
disease-oriented concepts in endocrinology.
Metabolic bone disease, from hyperparathyroidism
to osteoporosis, is a slow moving but crucial
problem which requires a long-term approach to
assessresults. The management of female hirsutism
and the polycystic ovarian syndrome are still under
investigation. And the problem of what happens to
children with an inborn errors of metabolism such
as phenylketonuria, when they grow up, will be the
subject of the next meeting of this Society.

In retrospect, considering these past 40 years in the
present tense, we were a fortunate group of medical
students. We arrived at a time when scientific
medicine was taking a great leap forward and we
were able to participate in that leap. We had a
scientific education from the combined clinical
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course at Queen’s University, and we were
encouraged to carry out clinical research projects.
(Fig 8) So I have no problem in maintaining an
optimistic stance as we try to look into the future.

Fig 8 The Teaching Hospital —a logo for the Royal Victoria
Hospital designed by Professor D A D Montgomery
and drawn by the hospital artist, George A Smyth,
1975.

THE FUTURE

“Say not the struggle naught availeth
The labour and the wounds are vain,
In front the sun climbs slow, how slowly!
But westward, look, the land is bright!”

Arthur Hugh Clough 1819-1861

The future of disease-oriented medicine is to abolish
the disease. This is certainly a possibility for all the
endocrine and metabolic disorders, particularly
those which have an autoimmune basis such as
insulin dependent diabetes and both hyper- and
hypothyroidism. All that is needed is a means of
preventing the initiation, or of the progression, of
the activity of the activated T-cell lymphocytes in
the cascade of events which leads to the production
of antibodies to the specific hormone, such as islet
cell antibodies in diabetes. There are a number of
studies in progress in this field, of which we are
participating in one called ENDIT - a study of the
effect of nicotamide in this process — jointly with
Dr Dennis Carson at the Royal Belfast Hospital for
Sick Children. The identification of children at risk

for insulin dependent diabetes because of the
presence of islet cell antibodies, even though their
blood glucose is completely normal, leads to a
number of both ethical and management problems,
as there is no clear way ahead at present. The most
important fact is that not all these children will
actually develop the disease, and in some way
nature overcomes the incipient autoimmune process
in some of them. That spontaneous cure is what we
are looking for. The future management of diabetes
may well be a complex matter of identification of
the condition before it occurs, and some form of
immune modulation to prevent the progression and
encourage the remission of the process —all without
the classical marker of a high blood glucose and the
rather dramatic symptoms that used to go with it.
This form of pro-active prevention will need a
dedicated team, and an efficient process of
identification, education and review — the concept
of a diabetes prevention clinic, or even a
computerised postal review process, is not yet with
us. The experienced family doctor will recognise
the difficulty of practising preventive medicine,
even when the interaction is as simple as an
inoculation to prevent diseases that used to be
lethal.

These concepts should also be possible for the
prevention, or at least the prevention of progression
of the several diseases due to activation of a genetic
process in a clone of cells in the anterior pituitary
gland. Cushing’s disease is due to the inappropriate
activation of the gene for ACTH production in the
anterior pituitary on chromosome 12: it is not a
malignant tumour, but expresses itself because of
the profound effect of the excess ACTH on the
production of cortisol in the normal adrenal. Even
if inactivation of the abnormal gene (without
complete suppression of the normal ACTH
producing basophil cell mechanisms) is not
immediately possible, the concept of targeted
radiotherapy or chemotherapy to the anterior
pituitary using specific antibodies to the abnormal
hormone producing cells is tantalizing, though still
ineffective. The role of the neurosurgeon in the
cure of Cushing’s syndrome, so well practised in
Belfast by Colin Gleadhill, Derek Gordon and Tom
Fannin and John Grey is still necessary, but like the
changing role of the thyroid surgeon, no operation
is forever.?” The recognition by Professor Brew
Atkinson that some patients with pituitary
dependent Cushing’s syndrome may be intermittent,
or cyclical,?® indicates that there must be other as
yet unrecognised processes involved in switching

© The Ulster Medical Society, 1996.
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on and switching off the pituitary trophic hormones,
which may lead to drugs with as striking an effect
as that of bromocriptine in hyper- prolactinaemia.

In the absence of total prevention of the disease,
our present aim is to prevent the complications. For
diabetes this means returning the blood glucose to
normal, and keeping it there. The discovery of
insulin in 1921 produced the means to do this, and
we are still learning how to use this potent cure; the
problem is that as the only potent drug which is
self-administered by people with the disease, and
which has such an unpleasant and potentially lethal
side effect, it is human nature not to want to push
the dose too close to the borderline between
normoglycaemia and hypoglycaemia. The late Dr
Jack Smith was remembered by his patients for
insisting that they kept their blood glucose normal,
and for insisting that it was measured in the
laboratory before he saw them —this early insistence
is largely responsible for the overall better level of
control of hyperglycaemia which can still be shown
in comparisons between diabetic patients in
Northern Ireland and those in less well organised
places — for example in the South of England,
where many diabetic people were rather left to their
own devices with only occasional contact with a
family doctor and only the unsatisfactory
measurement of urine glucose as a yardstick of
success.

Good organization is essential, and the record
cards introduced by Professor Montgomery in 1958
are still the basis of management in the Royal
Victoria Hospital and most others in Belfast: the
computerised patient management system
pioneered at the Royal, but developed jointly by the
Northern Ireland Diabetes Group, will produce the
means of auditing the success of this long-term and
rather intensive form of preventive epidemiology.
The development of measures of control of
hyperglycaemia by identifying the amount of
glucose stuck non-enzymatically on to the
haemoglobin (by Dr Laurence Kennedy), or other
protein molecules (by Dr Tim Lyons), has produced
amuch better long-term assessment.? Dr Laurence
Kennedy should get the credit for introducing this
measurement into hospital practice in 1980, when
he returned from the USA, and the early work in
Belfast, including the demonstration by Dr David
McCance that long-term prospective control of
glycosylated haemoglobin will prevent the
microvascular complications, was one of the first
real proofs of the importance of good control.*! We
always knew it to be so, but it had been very

© The Ulster Medical Society, 1996.

difficult to prove. Eventually the Diabetes Control
and Complications Trial in the USA has confirmed
the Belfast studies, by a prospective randomised
trial. The evidence is available and our only problem
is to deliver the goods.

Dr Patrick Bell had demonstrated that excellent
control could be achieved by special insulin infusion
pumps,* and these were part of the very expensive
DCCT study. In Europe, where we are rather in
advance of US medicine in many ways at a
pharmaceutical level, it was soon realized that the
pen injectors would allow multiple insulin doses to
be given with minimal inconvenience to the person
with diabetes, and that these simple devices were
much preferable to the expensive and more
complicated pumps. The Northern Ireland
Committee of the British Diabetic Association,
which is about to open an office in Belfast, and a
number of Department of Health and Regional
Board committees will help to organise the dream
of achieving a disease-oriented diabetes treatment
programme in which we can all take part — general
practitioner, diabetes physician, specialist nurses,
dietitians, chiropodists, and people with diabetes.

The immediate future is therefore a process of
facilitation of the delivery of a drug discovered
over 70 years ago. The encouraging resurgence of
interest in diabetes management in family practice,
and the development of shared care and outreach
clinics should assist this in the short term, and there
is much work to be done by us all. If we are
successful, our colleagues who have provided such
important services in fixing up the ravages of
persistent hyperglycaemia may be less heavily
involved. I have not had time to discuss the
importance of these complications, but the
ophthalmologists under Professor Archer and his
team; the experts in end-stage kidney disease at the
Renal Unit in the Belfast City Hospital who follow
the recipes for success laid down by Professor
Mary McGeown; the extraordinary vascular
surgical repairs and when necessary the preventive
amputation of digits undertaken by Mr Barros
D’Sa and his colleagues; the preventive approach
to foot ulceration with neurological measurements
and the provision of practical footwear and foot
care by skilled chiropodists; and the cardiological
management of diabetes-related ischaemic heart
disease which is now the ultimate killer in the great
majority of our patients: all of these hard working
and uncomplaining colleagues in our practice of
disease- oriented diabetic medicine could and
should be put out of business!
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I have not referred to some of the present day
problems of medical organization such as funding,
or purchaser-provider splits, or priorities, or
resource allocation, or even medical fees, because
like the doctors who coped with the problems of
fever and famine 150 years ago, the practice of
medicine is always with us: future developments
will certainly change what we do, but both
specialization and generalization will persistbeyond
the year 2000. The new building for the Royal
Victoria Hospital, which will incorporate a new
Metabolic Unit, will allow our team to continue to
practise our form of disease oriented metabolic
medicine. The next generation of endocrinologists
will still need the enthusiastic co-operation of
colleagues in all branches of medicine, and from all
parts of Northern Ireland. The next millennium is
almost with us, and “the land is bright”.
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SUMMARY

This is the first attempt to systematically record haematological malignancies in Northern Ireland.
The methods are identical to a similar effort in other parts of the UK,' except that an independent
cross check with a cancer registry source was not possible. In addition problems with the census may
create differences. Generally, the rates for the leukaemias are slightly lower than in England and
Wales, except for acute lymphoblastic leukaemia whilst non-Hodgkin’s lymphoma rates are higher.

It remains to be seen how stable this situation is as further data are accumulated.

INTRODUCTION

The Northern Ireland Leukaemia Research Fund
Data Collection Study started in 1989 as an
independent collection system. At that time there
was no Health Service cancer registration scheme
in NorthernIreland. The aim was to give an accurate
picture of the descriptive epidemiology of
haematological malignancies in Northern Ireland.
The data come from a special collection of material
from the diagnostic laboratories of collaborating
haematologists and histopathologists around the
province. The method of collection was the same as
that used in parts of Great Britain.! A previously
published study in Northern Ireland® (the Podar
report) concentrated on those leukaemias which
are associated with ionising radiation, and used
several incomplete registration sources to
retrospectively obtain incident cases.

Using these data, variations in the incidence of
disease by age, sex and area can be described. This
is of intrinsic interest and may also be of value in
generating hypotheses about the causes of the
diseases studied.

Incidence rather than death certificate data are used
because there is concern over both the accuracy of
death certificates and their validity as a measure of
disease incidence. Therapeutic advances have led
to marked changes in the survival pattern of both
leukaemias and lymphomas, with greater survival
rates leading to marked decline in mortality.* Death
certificates were used in the Podar report® to
examine mortality in the leukaemias linked with
ionising radiation.

METHODS: Background
Seven disease groupings were used, namely:—

(1) Acute Myeloid Leukaemia (AML),

(2) Chronic Myeloid Leukaemia (CML),

(3) Myelodysplasia (MDS),

(4) Acute Lymphoblastic Leukaemia (ALL),

(5) Non-Hodgkin’s Lymphoma (NHL),

(6) Hodgkin’s disease (HD), and

(7) Multiple Myeloma (MM).

These groupings were chosen because they provided
sufficient numbers of cases for a critical statistical
analysis.

Incidence data are reported in 5-year age groups up
to 79 years.* In common with the GB Leukaemia
Research Fund atlas,! no incidence data on the over
80’s are reported because of lack of diagnostic
accuracy and ascertainment problems. Further detail
is given in the full report.*
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Local government district populations from the
1991 census were used in the analysis.> However,
since no post-enumeration survey was carried out,
the quality of data is likely to be poor in certain
areas and certain age-groups due to under-
enumeration.®

METHODS: Data Collection

Hospitals likely to diagnose or treat haematological
malignancies were identified and the help of their
haematologists and histopathologists sought. A
central hospital in each area whose consultant staff
were prepared to oversee the activity of a Belfast
based, Northern Ireland Leukaemia Research Fund
funded clerical officer, was identified. The clerk’s
duty was to collect and record information on
every new case falling within the agreed diagnostic
groups presenting at the hospitals. Each clerk had
a limited number of hospitals to visit to collect
data. This was recorded on standard forms and was
completed for all new registrations after 1stJanuary,
1989. Included for each patient were full name,
sex, date of birth, home address and postcode at
diagnosis, exact diagnosis and the date it was
made. Copies of relevant haematology or
histopathology reports were sent with the
registration form to the Leukaemia Research Fund
centre in Leeds. All the haematologists and
histopathologists in Northern Ireland were involved
in this study.

The exact system for case identification from each
hospital laboratory was adapted to local practices
relating to the reporting and storage of diagnostic
information. Whenever there was doubt regarding
the validity of a registration, the information was
sent to Leeds for a decision. In addition the returns
made by each clerk were relayed back for
subsequent rechecking and for the addition of
missing data. The work of the data collection clerks
was controlled by regular contact with Leeds.
Also, detailed procedures have been compiled
hospital by hospital and kept up to date.

On receipt, the identification information was
checked and the address postcode confirmed. A
matching and identification program enabled the
personal details to be checked to discover if the
patient had been registered already. If not, or if the
previous registration related to another diagnosis,
the registration was completed. A second diagnosis
was normally registered only if a malignant
progression appeared to be ruled out.

The computer software has numerous logical
checks. Also, all new input data are proof read by
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two clerks. Cases with missing information are
reviewed, duplicate registrations are checked for
discrepant information and decisions about
registration made.

Unfortunately, as there was no formal cancer
registration scheme in Northern Ireland when the
study was set up it has not been possible to perform
cross-checking for this time period.

STATISTICAL ANALYSIS

Since cancer incidence rates show marked variation
with age and sex, it is necessary to standardise the
rates so as to ensure that regional differences are
not merely areflection of differences in the age-sex
structure of the population. In computing figures
for the entire Northern Ireland study area (see
Tables 1, 2 and Figures 1 of the full report*), the
direct method of standardisation has been used,
and overall incidence rates standardised to auniform
population are presented.

Elsewhere in the full report,* indirect standardisation
isused, because we are seeking to make comparisons
between the 26 Northern Ireland districts, and such
comparisons are subject to smaller random variation
when this method is used. Age-sex specific rates
for the entire area of Northern Ireland are computed
and used to generate expected numbers of cases for
each district. The ratio of observed to expected for
the district is its Standardized Morbidity Ratio
(SMR), which is given as a percentage.

A district with an SMR of 100 has the same number
of cases as if the provincial age and sex-specific
rates had applied. Any process of computing a
standardised ratio involves calculating an average
of the ratios applicable to individual age-sex strata.
This will not be appropriate if geographical changes
of risk themselves show age or sex variation.
Differences between the observed case counts, and
the expected values are reported in terms of “p-
values”.*

If age-standardised rates, or SMR’s, are mapped,
then there is a tendency for those areas with few
events to yield extreme values owing to Poisson
variation. These areas are then given undue
prominence. One proposed solution is to include
some measure of statistical significance in the
information to be mapped.” Indeed, most atlases
have exclusively mapped p-values. However, this
confuses statistical significance with biological
importance and gives undue prominence to areas of
high population in which quite modest deviations
of the rate from the overall value may achieve a
high level of statistical significance.
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TaBLE 1

21

Age-specific incidence rates and uniform standardised incidence rates (per 100,000 person years) by
disease grouping, pooled over both sexes. The number of cases is in parentheses.

Age AML CML MDS ALL NHL HD MM
0-4 14 G 00 ©O) 00 (© 74 &7 1.3 @® 00 (O 0.0 (0)
5-9 0.2 M 00 O 00 (O 29 (19 0.0 O 09 (6) 00 (0
10-14 06 @ 05 (3 02 () L7 an 0.3 2 06 @ 0.0 (0)
15-19 08 (5 00 (O 02 (1 19 (12 1.1 7 22 (149 00 (0
20-24 1.1 7 02 @ 00 @O 06 & 1.1 (7 29 (18) 00 (0
25-29 08 (B) 00 O 02 (M) 05 OB 1.3 &) 2.5 (15 0.0 (0
30-34 1.2 () 04 () 0.2 M 07 @ 0.9 5) 32 (18) 0.2 )
35-39 10 5) 04 2 04 (2 06 (3 24 (12) 12 (6) 08 @
40-44 1.6 @) 04 (2 04 (@) 02 Q) 59 (29 2.0 (10 02 (1)
45-49 1.1 G) 02 (I 04 (@2 02 Q) 98 44) 1.1 (5 29 (13)
50-54 1.6 (6 1.3 (5) 1.3 (5) 03 M 133 (G1) 1.3 (5 29 (11)
55-59 45 (16) 25 9 20 (7 00 (@O 160 BT 1.7 (6) 5.6 (20)
60-64 46 (16) 09 @3) 53 @18 12 @ 228 (@9 26 O 107 @37
65-69 74 (24) 09 (3) 105 (G4 12 @4 348 (113) 3.1 (10) 11.7 (38)
70-74 46 (12) 1.2 (3) 150 @39 12 @) 372 7)) 08 (2) 21.1 (55
75-79 84 (17) 0.5 (1) 189 (38 0.0 (O 457 (92) 25 (5 21.8 44
Uniform 2.6 (147) 0.6 (35) 3.4 (151) 1.3 (117) 12.1 (611) 1.8 (133) 4.9 (224)
Standardised

Rate

A compromise is an “empirical Bayes” version of RESULTS AND DISCUSSION

the SMR.? A probability model is adopted for the
prior distribution of the true relative risks across
the map. The influence of this model upon the
estimation of the relative risks follows from “Bayes
theorem”. The method for estimating the parameters
of this prior distribution is termed the “empirical
Bayes” method

Two types of map are illustrated in the full report.*
Both use “empirical Bayes” methods.® The first is
a map of relative risk (RR) estimates which lie
intermediate between the area-specific SMR and
the mean of all the age-adjusted relative risks
included in the map. Estimates are shrunk towards
the mean; this shrinkage is substantial for RR’s
based upon small numbers of events while those
based upon large numbers remain close to the
corresponding SMR’s. Using small areas, this
approach may be modified so that shrinkage is
towards a “local” mean based upon adjacent areas,
and this method was used in the second map.*
Comprehensive results are given in the full report.*
GENSTAT V was used to carry out all analyses.’

ACUTE MYELOID LEUKAEMIA

There were 147 cases. Age-specific incidence rates
show higher rates in the first five years, followed
by a decline (Table I). The pooled rates do not
exceed those observed in cases aged 0-4 years until
the 40’s. There is a female excess in those aged 5-
35 yearsroughly similar rates in both sexes between
35 and 55 yrs and a male predominance emerges in
the over 55’s. There is no evidence for a temporal
trend. There is no evidence for between-district
heterogeneity in the SMR’s (Table II). There is not
much variation in the “shrunk” RR’s.

However, for the adjacency smoothed RR’s, the
highest rates tend to be concentrated in the South
East of the province, particularly in the County
Down area, Belfast Lough and the Mourne
mountains. The lowest rates occur in the north of
the province, and County Fermanagh.

CHRONIC MYELOID LEUKAEMIA

There were 35 cases. Age-specific incidence rates
(Table I) show a female excess in the under 20’s, a
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TasLE 11

SMR'’s by district of residence and disease grouping, pooled over both sexes. The number of
cases is in parentheses. Significantly high or low SMR’s are indicated by stars.'’

District AML CML MDS ALL NHL HD MM
Derry 116 9 106 (2) 147 (10) 87 (7) 115 (34) 103 (8) 8 (9
Limavady 124 3) 358 (2 188 (4 42 (D) 55 (5) 122 3) 94 (3
Coleraine 63 3 173 (@2 20 (h* 56 (2) 108 (22) 117 (5) 80  (6)
Ballymoney 88 2) 0 (O 0 (O 56 (1) 63 (6) 196 (@) 58 (2)
Moyle 0 ()] 0 O (VN (0)] 0 (© 50 3) 0 0) 88 (2)
Larne 139 (G)) 0 O 33 () 148  (3) 89 (11) 40 (1) 88 “4)
Ballymena 75 “ 0 O 109  (6) 50 (2 102 (23) 84 4) 145 (12)
Magherafelt 32 €)) 0 O 32 (1) 69 (2 95 (12) 167 (5) 108  (5)
Cookstown 111 3) 0 O 12 3) 119 @3 120 (13) 118 3) 172 (8)
Strabane 95 3 0 O 164 (5 35 ¢))] 79 (10) 101 3) 154  (7)
Omagh 125 Gy 108 (1) 227 O* 82 (3 88 (14) 80 3) 34 Q2
Fermanagh 78 4 250 (3 147 (8 268 (11)** 102 (22) 90 4 87 (1)
Dungannon 98 @ 307 3 148  (6) 167  (6) 103 17) 80 3) 16 (7
Craigavon 74 S 61 (1) 90 (6) 106  (6) 108 (30) 126 ®) 50 (5
Armagh 43 2 9 @ 64 (3 5 Q) 110 (21) 70 3) 116  (8)
Newry &

Mourne 165 (12) 0 O 42 3 105 @) 90 (26) 132 ©) 115 (12)
Banbridge 161 5) 269 (2 63 (2 82 (2 108 (14) 106 3) 84 4
Down 115 6 323 GH* 76 & 67 (3 126 27) 105 5) 77  (6)
Lisburn 126 (1) 47 (1) 8 () 120 (9) 109 (38) 84 @ 89 (11
Antrim 53 2 0 (O 86 (3) 123 4) 118 (18) 106 4 75 4
Newtownabbey 128 C)] 0 O 58 @ 97 () 79 (23) 78 5) 104 (11)
Carrickfergus 133 @ 2712 (2 67 (2 170 &) 104 (13) 143 “4) 67 3)
North Down 126 9 118 (2 113 (9) 148 () 77 (24) 83 5) 86 (10)
Ards 97 ©® 135 (2 123 (8) 67 () 87 (23) 73 4 187  (18)**
Castlereagh 46 3 194 (3 125 (9 76 (3) 78 (22) 167 ©) 38 (4*
Belfast 98 (28) 61 4 116 (37) 9% (19) 114 (139) 87 (2D 117 (54)
*  p<0.05
* * p<0.01

male predominance in the 20-50 year olds, and
roughly equal rates in the over 50’s, with a slow
increase with age. There is no evidence of an
increase with time. There is no evidence for
between-district heterogeneity from the male and
female SMR’s, but possible evidence from the
pooled SMR’s (p=0.065 — Table II). In particular,
Down has a significantly raised pooled SMR
(p=0.05), and Dungannon has a significantly raised
male SMR (p=0.02). However, these observations
should be treated with caution, owing to the small
number of cases.

The male shrunk RR’s were much more
heterogeneous than the female RR’s. Highest rates
occurred in Fermanagh, Dungannon, Banbridge,
Down, Castlereagh, Carrickfergus and Limavady,
whilst very low shrunk RR’s were observed for
Ballymena, Newtownabbey, Belfast and Newry
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and Mourne. The smoothed RR’s were in general
agreement with the shrunk RR’s, particularly
concerning the highest rates. However, the lowest
rates appear to be concentrated in two distinct areas
— the North East of the province and the Mourne
region.

MYELODYSPLASIA

There were 151 cases (Table I). There is a marked
predominance of males aged over 55, but below
this a slight excess of females. There is no evidence
of a time trend. There is marginal evidence for
between-district heterogeneity from the SMR’s
(p=0.086 for pooled; p=0.110 for males; and
p=0.097 for females). In particular, Omagh has a
raised pooled SMR (p=0.03 — Table II) and Derry
has a raised male SMR (p=0.05). As expected the
smoothed RR’s show far more variability than the
shrunk RR’s. This is particularly obvious for males.
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Acute Lymphoblastic Leukaemia
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Fig 1. Age — specific incidence rates/100,000 population
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There is a strong tendency for the highest rates to
occur in the west of the province and the area
comprising Belfastand the Ards/Strangford region.
Lowest rates are observed in the North East and
South East of Northern Ireland.

ACUTE LYMPHOBLASTIC LEUKAEMIA

There were 117 cases. The age-specific incidence
rates show peaks in the first age quinquennium
(Figure 1 and Table I). Subsequently there is a
slight male excess in the under 50’s and a female
excess in the over 50’s with a female peak around
70. There is no evidence of an increase with time.

There is asignificant statistical interaction between
sex and geographical distribution at district level
(p=0.007). This indicates that the sex ratio of rates
varies geographically. There is also marginal
evidence for a statistical interaction between age
and geographical distribution at district level
(p=0.062). There is no evidence for between-district
heterogeneity from either the pooled or female
SMR’s. However, there is strong variability between
districts for males (p=0.011).

Fermanagh and North Down both have raised male
SMR’s (p=0.0007 and 0.020 respectively).
Fermanagh has a raised pooled SMR (p=0.005),
due to the excess of male cases (Table II).

Since there is a significant statistical interaction
between sex and geographical distribution at district
level, the maps of pooled rates may not be
meaningful. Also, because there may be an
interaction between age and geographical
distribution, the male and female maps have to be
treated with caution. (Accordingly, we only
illustrate maps of male rates). These maps of male

rates are illustrated (Maps | & 2) and show highest
rates in the South West, particularly in County
Fermanagh, and south of Lough Neagh, but also
around Belfast Lough. Lowest rates are seen in the
North and West of the province.

NON-HODGKIN’S LYMPHOMA

The study reports on 611 cases. Incidence is low in
children but the incidence rates rise steeply from
early adultlife (Table I). There is a suggestion of an
adolescent peak in males. There is a male excess at
most ages. There is no evidence of an increase over
time. Surprisingly, in view of English data
suggesting the reverse (McNally et al —unpublished
observations) there is some suggestion of a male
decrease (p=0.036) over time.

There is no evidence for between-district
heterogeneity in the SMR’s (Table II). However,
Belfast appears to have a raised SMR for males
(p=0.048). Neither the shrunk RR’s nor the female
or pooled smoothed RR’s show much variability.
The male smoothed RR’s show greater variability,
the highest being observed in Belfast.

HODGKIN’S DISEASE

There were 133 cases of this condition. The age
specific incidence curve shows a peak in young
adults (Table I). After the modal values, which are
similar in both sexes, there is a marked male
predominance in older persons up to age 75. For the
age group 75-79, there is a female excess. There is
no evidence for a time trend.

There is no evidence for between-district
heterogeneity in the SMR’s (Table II). However,
Ballymoney appears to have a raised SMR for
females (p=0.04). There is not much variability i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>