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THREE STRANGE ENCOUNTERS

The circumstances in which I was invited by the President, Ivan Goldberg, to give the 2002 Gregg Lecture should be recorded personally.  I was sitting in a very dark room.  The President's face was getting closer and closer.  Some, who did not know the situation, might have described it as a menacing moment.  Especially would they have done so if they had seen how, effectively, I was trapped, physically.  There was no getting away.  What is more, a very large instrument, with a point as sharp as a pin, was being aimed directly at my eye.  It was coming closer and closer.  It was at that very moment that President Goldberg invited me to deliver this lecture.  How could I say no?  Prudence demanded an immediate affirmative answer.  Out of my respect for him, and for this Royal College, I accepted his invitation.  It was too good to reject.


Isaac Newton taught that, in science, each generation stands on the shoulders of those that went before.  So it certainly is in the church, with the laying on of hands.  So it is in the judiciary.  Even in politics today, many leaders are sons of famous fathers.  


It is therefore fitting that, in ophthalmology, you honour the distinguished leaders of the profession of the past.  Their names should not be dismissed in a lecture of this kind with a few perfunctory words.


I am old enough to remember Sir Norman Gregg.  As a very young lawyer I had many cases concerned with workers' compensation.  Very occasionally, Sir Norman would give evidence.  Because of his reputation, so well known at the time, he was regarded, rightly, by judges and lawyers as an expert of unquestioned integrity.  Eye injuries at work were comparatively rare; but usually devastating.  When they happened, there was a race to sign up the most prestigious expert witness.  In ophthalmology that was Norman Gregg.

The inaugural lecture in this series was given by Sir Lorimer Dods whom I also know
.  It tells the story of Sir Norman Gregg's life and the many honours that came upon him.  But in 1941 he was a mere lecturer in ophthalmology at the University of Sydney.  Yet he made a great discovery.  Dods described it as "an excellent confirmation of Winston Churchill's definition of research as 'well organised curiosity'"
.  Dr Gregg received countless professional honours.  He was knighted by the Queen in 1953.  He was a great Australian.  More importantly, he was a great scientist, serving the world.


Sir Norman Gregg's discovery incriminating maternal rubella, so-called "German Measles", as a cause of certain malformations of newborn babies, was "an extraordinarily significant discovery which suddenly opened up an entirely new approach to the study of the causation, and possible prevention, of congenital ocular malformations"
.  Before he saw the link, the explanations of the congenital cataracts appearing in many newborns were put down over the century to the wrath of God and the outcome of various cataclysmic events such as "the arrival of Mohammed, the anti-Christ and even the birth of Martin Luther"
.  As is often the way in science, Gregg's discovery was partly accidental.  Just a few months before it was made, in late 1940 (as the War crept closer to the United Kingdom) the Edinburgh Medical Journal  commemorated the centenary of the first description of rubella to appear in the English language.  

In Australia, at that very time, a serious epidemic of rubella had broken out in young women of childbearing age.  Suddenly, the young Dr Gregg was noticing twenty infants suffering from congenital cataracts.  His careful questions led to his thesis which was published in the Transactions of the Ophthalmological Society of Australia in 1941.  His insight was to revolutionise the management, prevention and treatment of this condition.  This was so, for the first step on the path to tests and therapies is precise knowledge of what one is looking for.  It was Norman Gregg who replaced superstition, mythology and guesswork with close observation and empirical science.  He is an example of the wonder of human observation and intelligence and the importance of lateral thinking.
ENTER THE HUMAN GENOME


Next year will be the fiftieth anniversary of the discovery in 1953 by James Watson and Francis Crick of the structure of DNA
.  This great scientific breakthrough was not, of course, the first step on the path of genetics.  Even in primitive societies farmers knew the benefits of mating particular domestic animals or cross-breeding particular crops.  What was new about DNA was that it provided the scientific foundation and explanation of genetic differences.  On the double helix shaped structure, described in 1953, was the molecule DNA that carried the genetic code that would unlock, with scientific precision, the features of inherited conditions previously known in a primitive, but largely unscientific, way.


The coincidental development of information technology provided the possibility of scientists' performing the analysis necessary to examine and describe the genes present in the DNA.  In 1990, an international group of scientists decided to cooperate in sequencing the entire human genome, being the collection of all of the genes that go together to constitute the human being.  The project so initiated became known as the Human Genome Project.  Its object was to construct a "high resolution genetic, physical and transcript map" of the human species, ultimately with a complete sequence of the human genome.  


At first, it was thought that there were probably about 100,000 genes.  It was expected that the mapping project would take fifteen years.  In fact, because of tremendous advances in high powered computers and competition between the public and the private sectors, the project took ten years.  The number of genes was fewer than expected, being about 32,000 in all.  The existence of those genes was described.  But it remains to identify exactly what each gene does.  In a process akin to that of deciphering the Rosetta Stone of ancient times, scientists, armed with information technology, have gone in search of the genetic causes of more than four thousand inherited diseases that afflict humanity as well as many multi-factorial conditions in which genetic predisposition plays an important role
.


Scientists have already uncovered genes associated with the presence of Huntington's Disease, Alzheimer's Disease, cystic fibrosis, forms of breast cancer, testicular cancer and so on.  However, the functions of most of the genes, present on the double stranded DNA, are still unknown
.  As those secrets are gradually revealed, scientists will provide to the healthcare profession, and to the world, a great encyclopaedia of knowledge that will be the foundation of all future medical tests and therapies.  It can be said without qualification that, overwhelmingly, this knowledge will be to the benefit of humanity.  It carries the potential to provide early detection of disease, the means of responding with vaccines and therapies, the instruments for the reversal of genetic disorders, the reduction of pain and suffering and the postponement of premature death.  Amidst the problems, practical and ethical that I will mention, it is important not to lose sight of the wonder of this amazing collection of discoveries.


It is also vital not to be afraid of these developments.  It may not be necessary to say that to this audience.  But many lay people are puzzled and concerned.  The human genome was always there.  The double helix and DNA existed before Watson and Crick described them.  The genes, now being unveiled, performed their functions long before humanity knew of their existence.  None of them is alien to humanity.  Nor should the tests and therapies, the interventions and the treatments be seen as disconnected from our species.  It is essential to remember that it is human intelligence that has unravelled these secrets.  If you believe in God, you will attribute these discoveries to a divine purpose emanating from the unique capacities of the human species to explore the enormities of space and the infinitely tiny realities of the atom and the genome.  If you are a humanist, you will probably see these advances as just the latest spurt in the natural process of evolution, as happens in any species from time to time.


It is the new-found capacity of human beings, potentially, to alter the basic building blocks of human existence that presents new ethical problems.  They require much reflection and responses from theologians, philosophers, politicians and lawyers.  I cannot presume to speak for other professions, including yours.  But I want to address some of the legal issues that are raised by the advances in our knowledge of the human genome.
THE GENOME AND OPHTHALMOLOGY

First, let me demonstrate that my theme is specifically relevant to ophthalmology.  I will not presume to give a scientific survey of the potential of the Human Genome Project for eye disease.  Dr Janey Wiggs has written an excellent overview on the clinical implications
.  According to Dr Wiggs:

"The information generated by the Human Genome Project has dramatically influenced the successful efforts to identify mutations in the genes responsible for eye disease.  Specific defects found in nearly 100 genes are associated with corneal dystrophies, retinal dystrophies and tumors, retinitis pigmentosa, optic atrophies, cataracts and glaucoma … These discoveries have allowed the identification of abnormal proteins that can cause disease and have begun to define the pathologic molecular processes.  … The identification of defective genes responsible for eye disease has facilitated new methods of DNA-based diagnosis by testing directly for the causative DNA sequence changes.  The gene for retinoblastoma was one of the first eye disease genes to be identified and is an excellent example of the usefulness of gene-based diagnostic testing.  … [It] has allowed DNA-based diagnostic tests to be developed that can identify children who have inherited a defective copy of the retinoblastoma gene from their affected parent and are at increased risk for the disease … Ultimately, this information, gained from understanding how abnormal genes and protein products cause disease will suggest novel methods of treatment.  … [By] supply[ing] missing or defective small molecules [or] … remove[ing] and/or replace[ing] the defective gene.  Many approaches are currently being investigated to alter the existing abnormal gene and/or to introduce a normal gene including RNA antisense therapy, ribozyme therapy, and various viral delivery systems.  … Gene therapy may be particularly effective for eye diseases because the accessibility of the eye eliminates some of the gene delivery and tissue-targeting problems encountered in designing therapy for systemic disorders.  In addition, the immune privilege of the eye may enhance the viability of viral-mediated gene transfer.  The potential success for viral gene delivery systems for eye disease has recently been demonstrated by the restoration of vision in a canine model of Leber Congenital Amaurosis using a recombatant adino-associated virus carrying the normal gene (RPE 65)".

Many other experts in ophthalmology have remarked on the fact that disorders of the eye are "prime candidates for this form of therapy"
.  Some of the research work presently underway, including in Australia, concerns postnatal neuronal retina disorders examined with the hope of restoring function when cells are lost.  How fascinated Sir Norman Gregg would have been with the opening up of these possibilities
.  So far, gene therapy treatment has not been able effectively to restore a degenerating retina to its normal state.  However, it does appear to have the ability to halt the progression of a disease and to preserve those photoreceptors that have not yet been destroyed
.  

In ophthalmology, as in most medical disciplines, the technology of genetic screening has leapt ahead
.  No single genetic test will detect all germline RB gene mutations with specific conditions such as retinoblastoma.  Getting on top of the technology of testing is a difficult but surmountable problem.  The real challenge lies in the development of genomic therapy for ocular disease
.  As has been said
:

"The concept that treatments might be performed at the genetic level has been a driving force in research including several blinding ocular diseases.  Although there has not, as yet, been a demonstration of cure using gene therapy approaches, proof-of-principle has been established in a number of animal models for a diverse set of ocular diseases.  Progress to date has been limited by anatomic and immunologic features of the particular ocular compartment that is targeted, by tropism of the available vectors, and by the extent of disease progression at the time of treatment".  


Within Australia, important research work upon gene therapy is being undertaken by many institutionally supported research teams.  I am thinking of the work of Drs McCluskey and Wakefield seeking to develop an in vivo expression system for liposome transfection of genes into the anterior chamber of the eye
.  And the work of Dr Jamie Craig and his colleagues on hereditary phenomena causing cataract formation focussing on the causative mutations in the IRE of ferritin light change mRNA
 and other work led by Dr Craig on the Nance-Horan syndrome.  These investigations, going on in all parts of the world, will lay the ground for the utilisation of genomic data not only for tests but, in due course, for effective therapies including gene replacement and repair.  To say the least, it is an exciting time for ophthalmology and indeed all biological science.
INTERNATIONAL DEVELOPMENTS

I am associated with three bodies that, at an international level, have been working on the implications of the Human Genome Project for ethics and the law.  


First, I am a member of the Ethics Committee of the Human Genome Organisation.  This is the international scientific association which has sponsored the Human Genome Project.  I am also a member of the International Bioethics Committee (IBC) of UNESCO.  That Committee propounded the Universal Declaration on Human Rights and the Human Genome.  That Declaration is the first attempt of the international community to state the broad principles that should govern ethical and legal responses to the developments to which the Human Genome Project will give rise.  The Universal Declaration was adopted by the General Conference of UNESCO in November 1997
.  


At a meeting of the IBC that will take place in Montreal, Canada later in November 2002, the members of that body will address the possibility of elaborating a universal treaty on bioethics that will start from the Universal Declaration on the Human Genome and Human Rights and cover a range of other topics.  Such topics for such a treaty might include:

*
Rights of global access to healthcare essential to life and human dignity;

*
Regulation of end of life decisions;

*
Biomedical research involving human subjects;

*
Protection of the collection and use of human genetic data;

*
Control of human organ and tissue transplantation;

*
Use of embryonic stem cells in therapeutic research;

*
Development of genetically modified organisms; and

*
Adaptation of intellectual property protection to the world of the Human Genome
.


Just to mention this wide range of topics is to indicate the number, complexity and dimension of the problems that will need to be addressed by our lawmakers in the coming years.  Nor does the list contained in the papers for the Montreal meeting exhaust the subjects requiring consideration.  One obvious omission, for example, concerns the potential risks of xeno-transplantation by which human genetic material is grown in, or in connection with, other animal or plant species.  Despite stringent standards to exclude the introduction into the human species of viruses, bacteria and genetic conditions peculiar to other species, some dangers obviously exist in adventurous experiments of this kind.  Thus, the puzzle of the origin of the HIV virus has led some scientists to conclude that it somehow jumped the species to replicate a simian virus found earlier in African monkeys.  Whether this is correct or not, it will obviously be essential to ensure against the introduction into the human species of unique animal diseases or conditions to which our species may have no natural immunity.


The topics are large and baffling.  They will be examined within UNESCO in a framework of that body's Universal Declaration.  It starts with the assertion that the human genome is the "heritage of humanity"
; that "in its natural state" the human genome" shall not give rise to financial gains"
.  It urges all countries to disseminate scientific knowledge so that it is shared, specifically with developing countries in order that all nations and peoples will receive the full benefits of scientific and technological research
.


The third international body with which I am associated is an Expert Group initiated by the High Commissioner for Human Rights (then Mrs Mary Robinson).  Its function is to examine the human rights implications of biotechnology.  With clear sightedness, the Office of the High Commissioner saw that the very future of the human species was one of the likely issues of the greatest of importance for the future of human rights.  Acting under a resolution of the United Nations Commission on Human Rights
, the High Commissioner established an advisory group to follow up the UNESCO Universal Declaration and to consider more generally the issues deserving priority in the work of the Office of the High Commissioner in the areas of human rights and biotechnology.  I was appointed by the High Commissioner to be an Honorary Adviser and to co-chair of the Expert Group.  So far, that body has examined a number of particular issues including reproductive human cloning, discrimination in employment and insurance; gender discrimination and benefit sharing.  The group has also examined the significance for human rights of the patentability of genetic material.


Common to the activities of all three bodies with which I am associated - the Ethics Committee of HUGO, the IBC of UNESCO and the Expert Group of the High Commissioner for Human Rights - has been a consideration of intellectual property protection and the human genome.  I will address that topic in a little more detail because it is as important as it is urgent.  In the nature of these things, with common problems, shared scientific data and some overlap of personnel, common themes exist in the consideration of these topics in the different institutions that have a leadership role both within the United Nations and outside.  


It is likely that those who take the initiative and chart the regulatory framework at an international level will greatly influence developments that occur downstream in subsequent national regulation.  Earlier in my life I witnessed the way in which work of an OECD expert group that I chaired (on the issues of privacy in the context of transborder data flows) could influence domestic law dealing with privacy protection, including in Australia
.  So it will probably be in relation to issues of the human genome, including in respect of intellectual property protection and, specifically, patenting.

THE ISSUE OF PATENTING

Intellectual property protection (mostly patents) is one of the most controversial of the issues that has been addressed in the international community concerning the Human Genome Project.  Amongst the concerns identified by a working party established by the UNESCO IBC have been:  (1) changes that are occurring in the tradition and culture of open science; (2) accompanying changes in the balance of private and public research investment; (3) recognition of the peculiar character of the genome as something intimate to the human species; (4) fear of financial diversion of research priorities in the use of genomic knowledge; (5) anxiety about the premature provision of patent protection to some genomic discoveries and the suggested degradation of the requirements of "novelty" and "inventive step" normal in patent law; (6) concern about the "downstream" use of scientific knowledge for the utility of patented procedures; (7) a conviction that the duration of present patent protections, typically of twenty years, is excessive having regard to the rapid turnover of knowledge in the field; (8) concern about the implications of the explosion of patents and patent applications both for developed and developing countries, particularly in their health budgets; (9) a determination to ensure compatible developments of international law in this field as in other fields designated part of the common heritage of humanity; and (10) a conviction that the apparent conflict between the requirements of the TRIPs Agreement of the World Trade Organisation (WTO) and requirements of fundamental human rights should be resolved in a way adequately defensive of human rights as a whole, recognising that human rights includes respect for intellectual property rights
.


It was in the last-mentioned context that the IBC Working Party recommended in 2001 that the WTO should review the TRIPs Agreement and clarify the exceptions for public interest considerations relevant to the protection of human life and health set out in Art 27(2) of the TRIPs Agreement.  It was also recommended that UNESCO should urgently promote the adoption of an international convention on ethical and other issues relating to intellectual property and genomics.  The Working Party report reflected the concerns voiced by a majority of members of the group about the inappropriateness of the current intellectual property regime as it affects genomic discovery and the inventions flowing from them.  By majority, the Working party recommended that the Director-General of UNESCO should propose to the General Conference of UNESCO that "appropriate steps be taken towards a global moratorium on the grant of further patents in relation to human genome sequences"
.


Amongst the issues that will be considered by the IBC in Montreal in November 2002 will be progress upon the proposal for a binding treaty to be prepared by UNESCO, binding signatories as a matter of law to a different legal regime than that presently obtaining - one more likely to involve "the promotion of justice by securing the benefits of scientific and technological advances for the service of humanity as a whole".  


Whilst representatives of developed countries and pharmaceutical and like corporations, repeatedly point to the huge investments that are required (sometimes said to be on average $US300 million) before ideas or raw scientific data are translated into a profitable pharmaceutical product, there can be no denying the head of steam that is building up in the majority of countries (and amongst many experts as well) critical of the present international and national regimes providing for the patenting of cell lines, genes and DNA sequences.  


One of the information documents distributed for the Montreal meeting of the IBC collects the national laws on human genome patentability according to whether they are least favourable, intermediate or most favourable to securing genome patents.  Amongst the laws described as most favourable are those of the United States of America
; Japan
; and Australia
.  Australia is judged one of those in which easiest to secure patent protection for biological research.
CONCLUSIONS

Somehow it will be necessary for the international community, and its institutions, to respond to the legal and social questions presented by advances in our knowledge of genetics.  In the field of intellectual property law, it will be essential to understand the necessity of affording protection and rewards for the huge investments that are necessary to secure the advantages of the Human Genome Project.  At the same time, it will be vital to share those advantages with human beings in all parts of the world.

Ophthalmology, as a branch of medical science that will be in the forefront of genomic tests and therapies, will also be in the forefront of the controversies about these and other legal developments.  It is therefore essential that this College and its members should be aware of the conflicts that exist in the world and of the steps that global institutions are taking to respond to those conflicts.  Such responses seek to uphold scientific developments and at the same time to promote the sharing of the benefits of the new technology.


Yet not all of the issues facing this College and its members are concerned with the cutting edge of genomics and the dazzling new technology.  In a recent essay by Terry Dwyer in the Washington Post
, the writer described how, during the winter of 1998-99, he became legally blind:

"It was not without warning.  However, within two months the door on normal vision was virtually slammed shut.  In November I had been driving a car and reading, but by December I realised I could no longer drive without serious difficulty and reading newspaper type became impossible.  The cause was macular degeneration, a progressive condition that affects the retina and causes gradual loss of vision".


Terry Dwyer describes how he saw his long-time ophthalmologist in December.  The latter "shrugged his shoulders after explaining the situation and advised me that there was nothing that could be done to help me.  He suggested that I might buy a lighted magnifying glass to help me with reading".

The author went through a period of agony before he sought a second opinion.  Although this specialist confirmed the diagnosis and the present lack of treatment options, he recommended services provided by the patient's home State.  These included a variety of options that, he says, have "made my life fuller".  Amongst them were talking books and magazines, a talking computer that reads and types a letter and various other gadgets.  Terry Dwyer goes on:
"On a subsequent visit to my original ophthalmologist, I suggested that people in his profession should inform themselves about things available to help the visually impaired.  Somewhat agitated he asked me for specifics.  I told him about all the gadgets that I had learned about and the services I was receiving.  When I told him about the talking computer that I was using he responded that he was surprised that anyone my age would want to learn to use a computer.  I am seventy-seven.  However, I have a  background of standard computer use for twenty-three years".

This patient finishes with the hope that all doctors will keep in mind the totality of the patient who is more than simply a passing manifestation of a rare disease.  More than genes and the optic nerve.  So it must be in ophthalmology and in all of the healthcare disciplines.  So it must be in law and with the judiciary.  So, in the midst of amazing science, it must be that we never forget the humanity and personal dignity and needs of the patients, clients and litigants in our care. 


Sir Norman Gregg, Sir Lorimer Dods and the many other exemplars who went before taught us these lessons.  It is our duty to carry them forward and to hand them on to the next generation.  Genomics, science and technology - and even intelligence, inventiveness and cleverness - are not enough.  At the heart of the great professions lie care and support for fellow human beings.  We forget that central reason for our work at our peril.  The marvels of genomics will supplement the work of the ophthalmologist.  They will never replace the element of love for others which lies at the heart of your profession.  Genomic research will take us so far.  But love and concern for others are ancient and truly the magical ingredient.
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