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Let me begin by saying how deeply honoured | feel to be invited to deliver the 16" Gordon Arthur Ransome Oration.
| thank the Master and the Council of the Academy of Medicine, Singapore, for bestowing on me this cherished honour.

Like many colleagues of my generation, | have always held Prof Ransome in the highest respect and admiration. | had
the extreme good fortune and privilege of working under him on my return to Singapore from London in the mid 60s. Not
having had the experience of learning and practising medicine in Singapore myself, | was struck by the wealth of clinical
materials, theflorid clinical presentation of patients and therel ative shortage of resourcesfor laboratory diagnostic support
and therapy. Operating in this demanding and challenging environment was physician extraordinaire Professor Ransome.
Hisclinical prowessin diagnosiswas legendary. Hisintuitive power combined with asharp eye for details and inordinate
patience characterised his approach to any diagnostic problem. His philosophy wasto bring the maximum power of all his
senses, including the sixth, to bear on the clinical challenge before him and to cometo the correct diagnosis by the bedside
with the minimum of laboratory or radiological aid. Perhapsit wastherelative shortage of thelatter that had helped to hone
his diagnostic skill to that extraordinary level. In him we had an exampl e of innate talent and capability blossoming under
pressure of circumstances. A lesser person could never haverisen to hislevel of attainment. As| fondly remember, it was
an inspiring experience to learn from this master diagnostician. He was very kind, generous and patient in sharing his vast
clinical experience and wisdom, but most of all, he taught by example, by what he actually did at the bedside. His clinical
credo was to go to the laboratories only after an exhaustive bedside investigation and a clinical diagnosis. Ultimately, it
called for judgement based on keen observation, rigorous analysis and intuitive insight.

Itisinteresting to specul ate how Prof Ransomewould view the practice of medicine40 yearslater in the new millennium,
and whether he would continue to enjoy pre-eminence in our present-day context if he was working in our midst. The
exponential growth in medical knowledge and the consequent devel opment of diverse specialties, the massiveinfusion of
technol ogy and the substantial increasein diagnostic and therapeutic capabilities haveradically impacted theway medicine
is practised. And the driving force behind these developments is the accelerating application from the growing body of
scientific knowledge in the practice of medicine. Thisislikely to gain greater momentum in the foreseeable future.

Thescienceof medicineispoised to grow. How the profession respondsto the growth and itsramificationswill determine
the quality of care we deliver to our patients. The most obvious issue that confronts all of ustoday is that of information
overload coupled with therapid obsol escence of knowledge. New ideasand conceptsabout diseasesare proferred, thelatest
and most sophisticated and powerful egquipment promoted and breakthrough drugs with better efficacy announced. The
constant bombardment hasto be sorted and assessed, to separate the wheat from the chaff. Thisisamajor task quite beyond
the capability of individual doctors.

Clearly it hasto bedonecollectively, preferably at theinstitutional level to ensureindependence, fairnessand objectivity
asis attempted in the UK by NICE (National Institute for Clinical Excellence). In practice, problems relating to scope of
coverage, speed of the process, quality control and ultimately provision of adequate resources have emerged. They need
tobeexpeditiously resolved. Such asieveisessential to assist doctorsin keeping up with therapid changesand benefit from
the real advances that come along.

Itisalsoimportant to know whether agiven advanceincursadditional cost and whether thiscan bejustified by the benefit
accruing to the patient and society, e.g. shorter hospital stay and earlier return to work. The benefit in human terms such
asquality of lifeshould clearly be considered although thisislessamenable to quantification, and can be acontentiousissue
in the balance against cost. The rise of health economics in this context is therefore not unexpected. However, the
availability of independent authoritative guidance, though highly valuable, isinitself not sufficient to ensure quality patient
care. It can only supplement, not replace, clinical judgement and a holistic approach.
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As in al aspects of modern life, information technology (IT) plays an increasingly important role in the medical
profession. The wide dissemination of and ready access to an inordinate amount of medical information through IT has
profoundly influenced the practice of medicine. First and foremost, it enables members of the profession to keep up with
devel opments and advances, new ideas and new products worldwide, from the convenience of the computer workstation.
The sheer speed and ease of accessto information has aggravated the problem of information overload which hasjust been
alluded to. Paradoxically, IT itself can actually help lessen the load. With the increasingly powerful palm-tops and hand-
held computers, the bulk of useful and important information can be stored in these handy, portable miniaturised devices
and can therefore bereadily retrieved when needed. Thisrel easesthe mind from the heavy memory load to think, to analyse
and to innovate.

With access to the large computer databases, comprehensive meta-analyses, clinical research and public-health policy
formulation are also greatly facilitated. Besides promoting communication between doctors and facilitating continuing
medical education, I T can beapowerful tool inmaking clinical decisions. By simulating thewholeclinical decision process,
IT can be avaluable tool for decision analysis in dealing with complex clinical problems. It can also help in predicting
clinical outcome through multivariable statistical models, although it has been noted that compared to expert clinicians,
currently available statistical models are not significantly more accurate though they are more consistent.

Theuseof IT for such functionsisexpected toincrease asuser-friendly software packages becomemorewidely available
and as experience accumulates including a better understanding of their benefits and limits. However, the best available
quantitative IT tools today, no matter how well designed, can only support and not replace the experience and sound
reasoning skills of a good physician. But with time, the capabilities of artificia intelligence are likely to advance.

Aswe increase our understanding and knowledge of how our clinical mind works thiswill become trandlated into ever
more powerful simulator software. The combination of the best of human biology with the best of technology portends
awesome possibilities. Can the computer replace the doctor? | think not, until it can master interpersona chemistry and
acquire the intuitive faculty which we call clinical sense. These two areas defy analysis and formulation and cannot
conceivably find their way to the software package. But then, we should not underestimate what 1T and science can do,
including simulating human activities which we ourselves do not yet understand.

The compl etion of sequencing of the human genome and maj or advancesin genetics have given abig boost to biomedical
research. The projected economic value of such research especially to the pharmaceutical industry has attracted generous
research funding in the relevant areas ranging from drug discovery and pharmacogenomics to gene therapy and cell
replacement therapy. Related upstream research, such as genomics, proteomics, and work on stem cells (adult and
embryonic), has also enjoyed strong support. The enormous amount of valuable data generated by the human genome
project and the need to analyse and interpret these datais being managed by the emergence of the multidisciplinary science
of bioinformaticsthat hasitsfoundation in computer science, physics, mathematicsand biology. Bioinformatics, by itsvast
capacity for storing, retrieving, sorting out, analysing and interpreting DNA and protein sequence data, will make
significant contribution to functional genomics, deeper understanding of disease, discovery of drug targets and even
individualising therapy.

Theultimatetarget of al theseresearchisthe patient and clearly asdoctorswe have apivotal roleto play. The assessment
of efficacy and side effects of new treatment modalities require clinical trialsin which doctors are called upon to exercise
independent clinical judgement. For those of uswho are more strongly grounded in the basi ¢ sciences, especially thosewho
have had training in basic research, the opportunity to be involved in awide range of exciting biomedical research is most
welcome. Many cliniciansworking in hospitalsare already involvedin research that bringsthe power of basic scienceand
technology to bear on clinical problems. This area of research labeled clinical research is an important component in the
biomedical research web and hasal so enjoyed increased funding support. The question often asked ishow much of the busy
clinician’s time should ideally be spent on research with the consequent impact on time for clinical work and how the
remuneration is to be structured such that there is no disincentive to do research.

Apart fromthe contributionto thegreater biomedical good, research actually confersbenefitinthequality of clinical work
itself. Aninquiring mind that comes with involvement in research sharpens the intellect and fosters an innovative mind-
set. Theseare highly desirable attributesin the clinician. I n an academic setting these qualitiesare crucial and hereresearch
isrightly given the great emphasisit deserves.

Asour understanding of the genetic basisof diseaseincreases, not only curative but also preventive medicinewill receive
a big boost. Actually disease prevention will gain increasing prominence as the identification of responsible genes and
knowing how they bring about diseaseswill alow usto try and modify the intrinsic disease processes and to minimise or

Annals Academy of Medicine



Navigating in the Sea of Science and Technology—P Lim 233

eliminate specific environmental factors that contribute to the clinical expression of these genes or aggravate the
consequences of their expression.

Moreradically, screening for the culprit genesin the early 1VF embryo at the pre-implantation stage is being attempted
for certain inherited diseases. Embryos found to carry such genes are not implanted so asto prevent parental transmission
of these diseases. Such pre-implantation genetic intervention has, as expected, attracted much ethical debate and
controversy, onemain concern beingthat it could eventually be extended to sel ecting desired characteristicsand thecreation
of designer babies, a possibility that many find abhorrent. Most medical conditions are of course not due to single gene
aberrationsthat lend themsel vesto direct genetic manipulation. Themajority of diseases have apolygenic background, and
the challengeof identifying the cohort of abnormal genesresponsiblefor each of these di seasesand the complex interactions
within each cohort of genes has yet to be overcome in most cases.

Technology may well breach this barrier in time. We should be prepared for new opportunities and also be aware of the
ethical and socia constraints. Advances in DNA diagnostics have now made possible the diagnosis of certain diseases
before their clinical manifestation. If there are ways to intervene and prevent these clinical diseases, early interventionis
thelogical course of action, asin the example of multiple endocrine neoplasia. The ethical problem arises when the latent
diseases indicated by genetic screening are not preventable and clinically have no effective treatment, e.g. Huntington
disease. Should genetic tests for such conditions be withheld on the ground that they cause devastating anxiety and
hopel essnessin the affected individuals and family members, without there being any chance of influencing the outcome?
Should genetic test resultsand genetic information in general, be withheld from potential employers, insurance companies,
or even potential marriage partners for fear of discrimination and rejection? Would such anxiety lead to rejection of all
genetictestsincluding thosethat can indeed help prevent clinical disease? Should claimslinking genetic variantsto disease
be more rigorously tested before they are accepted, since, besides high penetrance single gene diseases, genetic tests only
indicate statistical risks?

These are some of the questions that have become the stuff of much heated debate with the rapid extension of the reach
of DNA diagnosis.Indeed as advancesin genetic medicine have captured wide media and public attention, it has become
increasingly challenging for physicians to educate and counsel patients on the indications, benefits and limitations of
genetictesting inthe management of awiderange of diseases. Theuse of stem cellsto createtissuesfor replacement therapy
has also evinced strong societal response. The prospect of cure of debilitating diseases due to loss of normal functioning
tissueshasrai sed hope among patients. Theuse of adult stem cellsor cord-blood stem cellshasincurred no ethical problems,
but not embryonic stem cellsand foetal germ cells. Embryonic stem cellsderived from 5-day old embryos have the greatest
plasticity indifferentiating into varioustissuesbut sacrificing the early embryo to derivethe stem cellsismorally repugnant
to those who believe that each early embryo is no less ahuman person than an adult or child from the moment of union of
sperm and egg. On the other hand, there are those who believe personhood comes much later in foetal life (40 daysto 4
months after fertilization of the egg) and otherswho point out that an egg fertilized in-vitro has only about 17% chance of
developing into alive birth, in the best of hands.

The Bioethics Advisory Committee’ s position has recently been announced and accepted by the Government. The early
embryo (less than 14 days old) is accorded a specia status but this status is not equivalent to that of an adult or child.
Derivation of stem cells from the early embryo for research will be closely regulated by a statutory authority and will be
approved only if it can be shown to be essential for the purpose of the research. Those who have reservations on such
research should not be coerced to participate as donors or as researchers. Therapeutic cloning as asource of stem cellswill
be even more rigorously regulated while reproductive cloning is categorically disallowed. It is a delicate bal ance between
protecting individua rights and welfare, respecting individual beliefs and allowing biomedical research to develop to its
full potential for the benefit of patients.

The development of medicine over thelast three or four decades has been characterised by the growth of specialties. The
specidties are largely areflection of the rapid growth in the science of medicine. They provide high-quality in-depth care
for patients with diseases that fall within their respective areas. In the 60s and 70s, internists used to indicate their special
interests as appendages to their designations, e.g. physician with an interest in aspecialty, beit nephrology or cardiology,
or any other specialty. Thecommitment to general medicineremained substantial. Thelast two decades, however, hasseen
the specialties growing to the point where general medicineisreduced to what falls between the many expanding specialist
stools. The virtue of first managing the patient as a whole and then if necessary to assign him to appropriate specialised
careisincreasingly recognised. It certainly makes for more efficient use of the specialist services, and areas not covered
by the specialists would receive the appropriate attention. However, given the present advanced stage of development of
speciaisation, one practical aternative would be for a speciaist, say a nephrologist, to also assume responsibility for

March 2003, Vol. 32 No. 2



234 Navigating in the Sea of Science and Technology—P Lim

general medicine and declare this commitment by calling himself a nephrologist with an interest in general medicine!

Science and technology have given us the wide range of modern diagnostic tools and tests which have clearly helped us
make speedy and accurate diagnoses. However, it would be a mistake if in harnessing laboratory technology we pay less
attention to clinical observation and assessment. Certainly, aperson like Prof Ransome would beloath to allow hisclinical
acumen to atrophy from over reliance on technology and taking clinical short-cuts.

As physicians we are taught first to exercise judgement based on careful clinical examination and study of the patient.
Laboratory testsareto bean aid and not areplacement for clinical assessment. In any caselaboratory testsarenot infallible,
despite their growing capahilities, apparent precision and aura of authority. They have to be interpreted in the context of
secure clinical findings. Used in this way they would have served to enhance the outstanding diagnostic acumen of Prof
Ransome if he had access to them.

Although technology has vastly enhanced our diagnostic and therapeutic capabilities, skilful application of technology
aloneisclearly not sufficient to make a good physician. The art of medicine remains a critical component in the process
of healing the sick and should not be allowed to be crowded out by the sheer weight of technology. The art of healing is
based on human understanding, interest in humanity and compassion, and expressed inintuition and judgement that inspires
trust and instils confidence. It enables a close bond and rapport to be established with the patient through tact, warmth and
openness in communication.

Indeed the process of meticul ous history taking and thorough physical examination helpsto build and enhance this bond
which humanises healthcare and adds to the power of technology in healing. One could specul ate to what extent therising
number of litigious patients is a reflection of a general weakening in the doctor-patient rapport, an unintentioned
consequence of growing dependence on technology. The fact that patients are partially informed, or misinformed, thanks
to the pervasive influence of the Internet, could have contributed to the problem. In any case, it behoves us to ensure that
the art of medicine takes its rightful dominant place alongside the growing power of technology in order to provide the
optimal level of care for our patients.

Science and technology will undoubtedly continueto bring many wonderful opportunitiesfor medicine. They will enable
usto do more and better for our patients. The prospect isindeed exciting. Asdoctorswe will haveto continually learn and
unlearn to benefit from the exciting technol ogical advances coming our way. Continuing education isno longer simply an
exercisein “brushing up” to refresh memory. It will entail learning new concepts, adopting new paradigms and using new
techniques and tools. The latter iswell demonstrated in the introduction of robot-assisted and telerobotic surgery and the
use of virtual reality for surgical planning and training.

Actually as doctors we ourselves play akey rolein contributing to these advances through research, especially research
that applies basic science to solve clinical problems and through clinical trials. We aso have the responsibility to ensure
that the new technologies are used appropriately and efficiently. Most importantly, however, we should never lose sight
of the fact that these advances in the science of medicine are but aids and toolsto assist usin the work of healing the sick.

Thisiswhat Prof Ransome would have strongly advocated. Our clinical sense and judgement, human understanding and
patients' trust and confidence, lie at the heart of the practice of medicine, even as we embrace the many blessings and
challenges from the rising tide of opportunitiesin the sea of science and technology.
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