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The thing that strikes me now, looking back on it, was the relative
freedom that everybody had to do it. If one was making a world-
shaking advance now, one would probably have to apply to statutory
bodies for permission, acquire the funds and get it approved by many
committees. | imagine that it would be much more difficult today.’

1 Josepr;_ S. in Wellcamé Witnesses to Twentieth Century Medicine vol 3: Early Heart Transplant Surgery in the UK.
Tansey EM, Reynolds LA (Eds). Welcome Trust 1999 at p13
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CHAPTER 1: SETTING THE SCENE

Britain’s National Health Service [NHS] was constituted in 1948 as a universal
system, funded predominantly by taxation, to provide health care without
financial barriers to access. At its inception it was essentially a paternalistic
service where the professionals delivering the care defined the needs of
patients and set up services to meet those needs. Within this model the
expectation was that high individual professional integrity and competence

would lead to a high quality service.

Indeed, many books on medical law or ethics highlight the high esteem the

medical profession enjoys in the eyes of the general public.? For example, the
British Medical Association, in the introduction to its book The Handbook of

Medical Ethics, states:

Because of their special knowledge and the vulnerability of their
patients, members of the medical profession have traditionally been
regarded as particularly trustworthy and responsible by the public.
From the profession, therefore, society expects high standards, not
only of scientific education and clinical skill, but aiso of professional

and humane conduct.®

In turn Brazier® states that the medical profession, the patient and the pubilic

have a common need for:
a) the medical profession to be properly regulated and controlled,
b) a clear definition of the rights and obligations of patients, doctors and other

health professionals,
c) an adequate and rational system for compensation for patients suffering

injury,
d) effective means of investigating medical accidents and errors and
e) doctors and patients to be given comprehensible guidance on those areas

of medical practice of moral and ethical sensitivity.

A fundamental difficulty, however, is the fact that the doctor’s relationship with
his patient is not equally balanced; just as the lawyer knows more about the
law than does his client, the doctor knows more about medicine than does his
patient. The patient, therefore, needs to trust in the learning of another at a
time of great uncertainty when suffering ill health. However, the easy
availability of health information, coupled with a sense of entitlement, is
shifting the power in the doctor-patient relationship. Patients are now asking
for greater involvement and control over what happens to them, reflected by a
gradual evolution in the legal control of medical practice.” This control may

vary according to the form that the doctor patient relationship takes.

;Erazier M Medicine, Patients and the Law. 3rd ed. Penguin 2003, p4-5.
3 British Medical Association. The handbook of medical ethics, BMA, 1980, p9.

4 Brazier M. Medicine, Patients and the Law. 3rd ed. Penguin 2003, p8
5 British Medical Association. Rights and responsibilities of doctors. BMA, 1992, 2nd ed, p xxi.



THE DOCTOR-PATIENT RELATIONSHIP:

A doctor may come in contact with a patient in one of three ways:

Firstly, a person may consult a doctor as part of the normal therapeutic
doctor/patient relationship. The patient consults the doctor because of illness
and the doctor is then responsible for that patient’s treatment.

Secondly, a doctor may come into contact with patients when involved in
clinical research.

Thirdly, a doctor may act as an impartial medical examiner, reporting to a third
party.

In each model of contact there is a difference in the attitude of the patient, the
constraints on the doctor and the relationship between patient and doctor.®
The fundamental difference is the objective of the contact between patient
and doctor. When part of a therapeutic relationship, the doctor's main
objective is the well being of the patient and improvement in that patient’s
health. This is the ‘therapeutic’ model. When involved in research the doctor’s
aim is the accumulation of medical knowledge. The benefits may therefore be
designed to aid future patients, although there is still potential for the research
subject to obtain benefit. This is the ‘research’ model. Finally, in the third
setting, when acting as an impartial medical examiner accountable to a third
party who commissions their services, as for example on behalf of an
Insurance company, the doctor's concerns lie with obtaining information for
that third party. The normal therapeutic doctor-patient relationship therefore
does not arise. In this, the ‘medical examiner’ model, any tests carried out on
the patient are not done primarily for the purposes of the health care of that
patient but rather are done on behalf of the third party and in the interests of

that third party.

There are thus different objectives in the contact between doctor and patient.
Thus:

[in the therapeutic setting] the physician is seen as acting wholly in the
patient’s interest, with pure undiluted humanistic motives whereas in
the [research setting], the interests of the patient are generally
assumed to have been subordinated, be it only slightly, to another

objective.’
A Royal College of Physicians Report summarised this distinction:

The distinction between therapy and research derives from intent. In
medical practice the intention is to benefit the individual patient not to
gain knowledge of general benefit, though such knowledge may
incidentally emerge from the clinical experience gained. In medical
research the primary intention is to advance knowledge so that patients
in general may benefit; the individual may or may not benefit directly.’

6 British Medical Association. The handbook of medical ethics, 1980, p11.

7 Edsall G. A Positive Approach to the Problem of Human Experimentation. In Experimentation with human subjects.
Ed Freund PA. New York: George Braziller. 1970. 276-292 at p279.
8 Royal College of Physicians. Research Involving Patients. Royal College of Physicians, London, 1990 at 5
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It is therefore clear that, because there are different objectives in the contact
between patient and doctor, ethical and legal rules and guidelines may vary
according to the model of contact. For example, it would be quite improper for
a doctor to examine a person purportedly on the basis of a normal therapeutic
relationship when in reality the doctor is acting as a medical examiner on
behalf of other third parties, such as an insurance company. Promoting the
patient’s own health interests and protecting their confidentiality are not the
goals of this interaction.” In this situation, the person may volunteer
information he or she would otherwise not have divulged, had it been known
that the doctor was acting on behalf of the insurance company.

Similarly, the ethics of clinical care should not be confounded with those of
research.’® In a randomised clinical trial comparing two treatments, the null
hypothesis, that there is no difference between the two treatments. is the
starting point in the design of the study, the aim of which is the generation of
knowledge. As mentioned, it may be that only future patients will benefit and
not the research subject. Indeed, in a randomised placebo-controlled trial.
some patients will only receive a dummy treatment and thus be denied active
treatment. Further, in non-therapeutic research, there is not even an element

of therapy for the research subiject.

Controlled clinical trials are often defended by arguments that stress
the benefits that will accrue to future patients. Modern societies have
come to expect steady advances in medical care and, as a public
service, controlled [clinical trials] are required so that real advances are

efficiently distinguished from those that are illusory.’

The main impetus for regulating medical research and formalising a set of

ethical guidelines arose out of the Nazi war crimes trials at Nuremberg,
resulting in the Nuremberg code.'® '° This later led the World Medical

Association to draw up the Declaration of Helsinki.'* ' The ethical principle of
respect for the research subject’'s autonomy underpins research regulation.

In later chapters it will be shown that the law has different expectations when

doctors undertake research as opposed to normal therapy. Thus, ethical
codes of conduct and laws of consent, confidentiality and negligence may all

vary according to the role played by the doctor and the objective of the

9 British Medical Associétion. Medical Ethics Today. 2nd ed. London: BMA, 2004, p27.

10 Horng S, Millar FG. Is placebo surgery unethical? N Engl J Med 2002;347:137-9.
11 Chalmers |, Silverman WA. Professional and public double standards on clinical experimentation. Cont Clin Trals

1987,;8:388-91 at 390.
12 Dictionary of Medical Ethics. Duncan AS, Dunstan GR, Welbourn RB (eds). Darton, Longman and Todd, London,

1981
13 Katz J. Experimentation with human beings. Russell Sage Foundation, 1972, p305-6

14 The World Medical Association. The Declaration of Helsinki. Recommendations guiding medical doctors in
biomedical research involving human subjects. 1964 (revised 1975, 1983, 1989, 1996 and 2000).
15 Declaration of Helsinki (2000): World Medical Association. Bull Med Ethics 2000;162:8-11.



11

contact between patient and doctor. Evidently, therefore, misplacement into
the wrong model could potentially have serious consequences.

However, this traditional division into three doctor patient relationship models
has a major shortcoming. Although the three models appear clearly defined,
In reality it may be difficult to place a particular mode of contact into one of the
three. This is especially so when attempting to distinguish between the
therapeutic model and the research model. The line between undertaking
research on a patient and doing the utmost for him under the therapeutic
model is blurred. Furthermore, questions arise about the boundary between
research and innovation.'® Brazier uses the recent legal case of Simms v
Simms and another '’ to illustrate this point.

... If a doctor caring for patients with new variant CJD attempts a novel
treatment as a last resort, knowing that there is no conventional
treatment that will prolong the patient’s life, has he crossed that line
and made his patient a research subject?'®

Similarly, the recent use of sildenafil (Viagra) in three newborn babies with
pulmonary hypertension in India caused controversy over the unauthorised
use of the drug. The doctor concerned was criticised by local non-
governmental organisations and the national media for the unethical and
llegal administration of the drug. Using the drug on three patients was held to
have been a planned experiment.'® Others, however, were disappointed to
hear of the criticism.?° Physicians and researchers are thus still unclear about

what is treatment and what is research.

Levine believes a distinction should be made.

We fail to distinguish adequately between research, on the one hand,
and the accepted and routine practice of medicine on the other.
Because we fail to make these distinctions, we commonly find
ourselves developing ethical norms, guidelines, and regulations that do
not fit the class of activities for which they are designed.”’

Thus the introduction of regulatory codes, such as the previously mentioned
Declaration of Helsinki?? %°, that govern medical research requires the

establishment of where routine therapeutic practice ends and research
begins. The need to make these distinctions therefore flows from the adoption

16 British Medical Association. Medical Ethics Today. 2nd ed. London: BMA, 2004, p489.

17 Simms v Simms and another, A v A and another. [2003] 1 All ER 669.

18 Brazier M. Medicine, Patients and the Law. 3rd ed. London: Penguin, 2003, p405.

19 Kumar S. Indian doctor in protest after using Viagra to save ‘blue babies’. BMJ 2002;325:181

20 Oliver J, Webb DJ. Sildenafil for ‘blue babies’. BMJ 2002;325:1174-5.
21 Levine RJ. In: Legal and ethical issues in human research and treatment. Ed Gallant DM, Force R. Halsted Press,

New York, 1978, p86
22 Declaration of Helsinki (Doc.17.c) (1996) World Medical Association. Bull Med Eth 1999Aug:16-17.

23 Declaration of Helsinki (2000): World Medical Association. Bull Med Ethics 2000;162:8-11.



of regulatory codes for medical research.“* However while it is possible to
Identify some procedures or treatments as clearly medical practice or clearly
research, many lie in the grey area between, as the above examples of the
use of sildenafil and the novel treatment of new variant CJD illustrate. It is
also unclear how procedures, such as the development of new surgical
techniques or implants, are ethically and legally regulated. Should they be
considered a form of therapy or come under the auspices of research
regulation or is it more appropriate for them to be considered separately?

A recent editorial stated:

Throughout the world, systems are in place to ensure that any new
drug is subjected to rigorous trials, appraisal, and approval before
unrestricted use on patients. Medical devices are also subject to
scrutiny and approval. By contrast no system exists for interventional
procedures, many of which are done by surgeons but Increasingly by
other specialists as well. Recent press reports of surgical scandals and
heightened public concern have led to political and consumer pressure
for formal systems to assess new interventions.?

Thus, new surgical and other invasive procedures appear to enter clinical
practice without an assessment of their safety and efficacy being
undertaken.?° For example, novel designs of hip prostheses can come to
market with limited evaluation of their clinical performance.?’ There is
therefore growing concern that the introduction of new interventional
procedures appears to be unregulated. Before considering how to regulate

them, however, better definitions are required.

It should be pointed out that the previously described third category of contact
between doctor and patient, namely that of the doctor acting as an impartial
medical examiner, has no relevance to this thesis and will not be considered

further.

DEFINING AND CLASSIFYING INTERVENTIONS:

Classifying the various activities undertaken by doctors into different
categories can be difficult because the meanings of the terms used to
describe the categories are ill defined. Problems of ambiguity and lack of
clarity in basic concepts pervade the area.“® As mentioned, the dividing line
between treatment and research appears fine and further confused by the
issue of innovation. Furthermore, different authors have confusingly used
different definitions. For example, some have described new surgical
interventions as being innovations while others classify them as

24 Gaze E, Daw_son_K. Distinguishing m_édical practice and research: the special case of IVT. Bioethics 1989;3:301-

319.
25 Campbell B, Maddern G. Safety and efficacy of interventional procedures. BMJ 2003;326:347-8.

26 Dent T, Wortley S, Campbell B. New interventional procedures. BMJ 2004,;329:3-4.

27 Faulkner A, Kennedy LG, Baxter K, Donovan J, Wilkinson M, Bevan G. Effectiveness of hip prostheses in primary
total hip replacement: a critical review of evidence and an economic model. Health Technol Assess 1998;2:6.

28 Price P. Legal and ethical aspects of organ transplantation. 2000, Cambridge: Cambridge University Press, p419.
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experimentation. Some use the words ‘research’ and ‘experimentation

interchangeably while others make a clear distinction between the two_ It is
therefore appropriate to define what exactly is meant Dy the terms
Innovation’, ‘research’ and ‘experimentation’ in this thesis.

Experimentation is Research, Innovation is Therapy:

Brushwood:

Commenting on a case of ‘experimental’ drug therapy that reached the US
courts®®, Brushwood states that, in the strictest scientific sense, experimental
drug therapy is the use of a drug in circumstances where the goals of the
experiment take precedence over the goals of therapy.®® Thus, in his view. an
experiment is an exercise designed to test rigorously a causal hypothesis by
manipulating a treatment variable and observing the effects of this
manipulation on one or more dependable variables. Clearly, the purpose of
such an experiment is to gain new knowledge, although an additional result
may be the relief of suffering in those subjects who have been assigned to the
treatment group rather than the control group.

It Is therefore clear from this that Brushwood equates experimentation with
research. He further claims that innovative therapy, although sometimes
referred to as experimental therapy by other observers, should not be called
that. He believes the purpose of innovative therapy is to relieve human
suffering, although a happy additional result may be the acquisition of new
knowledge. He states that in an experiment, one refers to investigators and
subjects, while in innovative therapy one refers to health care providers and
patients. Innovative therapy differs from standard therapy because the results
are more difficult to predict. However, innovative therapy is still therapy. It is
not experimentation because there is no experiment.*’

In summary, Brushwood equates experimentation with research and
considers innovation to be distinct from experimentation and be a form of
therapy. While appearing clear-cut, his definition implies there is no grey area
between research and therapy. A medical intervention, even if novel, is a form

of therapy.

Dickens:
A somewhat more confusing picture emerges when considering the definitions

used by Dickens.?? He at first appears to agree with Brushwood. By reducing
procedures to their elements, he claims that therapeutic procedures are
intended to yield knowledge for aiding the patient, whereas experimental
procedures are intended to yield knowledge for its own sake, irrespective of
the patient who in this regard is better described as the subject.

29 Henderson v. Bodine Aluminium, Inc., 70F. 3d 958 (8th Cir 1995)
30 Brushwood DB. Challenging denial of coverage for innovative therapy. Am J Health-Syst Pharm. 1997; 54: 572-

4.
31 Brushwood DB. Challenging denial of coverage for innovative therapy. Am J Health-Syst Pharm. 1997; 54: 572-

4,
32 Dickens BM. What is a medical experiment? Can Med Assoc J. 1975;113:635-9.
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He continues:

...a treating physician may be inspired in giving a patient bona fide
therapy by a strong sense of novel enquiry. Therapeutic innovation in
seeking to aid a patient may be acknowledged. The fact of novelty
alone, however, does not make the procedure experimental.®

Thus, he clearly also equates experimentation with research and regards
Innovation as being a distinct entity and a form of therapy. For example, he
believes the first human heart or kidney transplant was not experimental,
although by definition it was novel. Heart transplantation, to his mind. was a

form of therapy.

However, the picture becomes a bit more confusing as Dickens then appears
to contradict himself.

When orthodox therapy is available, and a new treatment is
administered to see if it will prove more successful, use of the new

treatment would be experimental, even though upon proving more
successful it will become the new orthodox treatment.*

Indeed, he claims that

if ... an orthodox treatment exists, any departure from it will be
experimental if deliberate, and negligent if not.>>

This argument had previously been used in the 1871 case of Carpenter v.
Blake.*® In it the physician concerned argued that his unorthodox procedure to

correct a dislocated shoulder represented innovation rather than negligence.
The court, however, ruled that any deviation from standard practice that
lacked the approval of respectable practitioners was not acceptable when it
did not benefit the patient.®>” This is very similar to the Scottish case of Hunter

v. Hanley® that will be discussed later.

To return to Dickens’ argument, he now appears to define a novel treatment
as being part of either therapy or experimentation by ascertaining whether
there is a current orthodox treatment available. If no orthodox treatment exists
a new intervention is described as innovative treatment and forms part of
therapy. On the other hand, if there is an orthodox treatment the deliberate

use of a novel intervention will be deemed to be experimental and thus
research.

33 Dickens BM. What is a medical experiment? Can Med Assoc J. 1975;113:635-9 at 635.
34 Dickens BM. What is a medical experiment? Can Med Assoc J. 1975;113:635-9 at 636.
35 Dickens BM. What is a medical experiment? Can Med Assoc J. 1975;113:635-9 at 636.
36 Carpenter v. Blake, discussed in Faden R, Beauchamp T. The History and Theory of Informed Consent. Oxtord:

Oxford University Press, 1986, p100.
37 Carpenter v. Blake, discussed in Faden R, Beauchamp T. The History and Theory of Informed Consent. Oxford:

Oxford University Press, 1986, p100.
38 Hunter v Hanley (1955) SC 200
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On this basis it should be noted that although the physician in Carpenter
argued his novel treatment was innovative, Dickens would have defined it as
experimental because an orthodox treatment already existed. Furthermore. it
could be argued that Dickens would not have considered the defendant to be
negligent because the attempted unorthodox procedure was undertaken
deliberately. Clearly Dickens’ argument does not hold because it implies that,

provided the attempted novel treatment is deliberate, negligence will not be
found.

Dickens’ argument also implies that if no orthodox treatment is available.
doctors are free to try any new treatment they wish on a patient under the
guise of therapy, thus using ethical and legal codes of conduct designed for
ordinary treatment. This was the argument used to allow the introduction of
organ transplants. Some of the surgeons involved in the early heart
transplants rejected the use of the word experiment and considered the new
technique to be therapy. Regarding the first heart transplant Christiaan
Barnard stated

| wouldn't like to call this operation an experiment. It was treatment of a
sick patient.””

Similarly another transplant surgeon, Reemtsma, believed the distinction
between therapeutic and experimental procedures was merely qualitative.
Experimental merely meant that the outcome was uncertain but the
procedures were undertaken with therapeutic purposes in mind.*

Shumway, who had undertaken much of the early work in developing heart
transplantation, also objected to the idea that cardiac transplantation was
human experimentation. In his view it was clinical investigation.*’

Heart transplantation is therapeutic from the perspective of the
designated recipient. Heart transplantation continues, however, to be a
field of clinical investigation from the viewpoint of the medical scientists

involved.*

Beecher in turn claimed that transplantation was a desperate effort to save a
desperate situation. It was a therapeutic effort that would become widely
practised once the rejection problem had been overcome. The operation also

‘focussed attention on a great need.”®

39 Barnard CN. quoted in Time, 29/12/67.
40 Reemtsma K. in Ethics in medical progress. Wolstenholme GEW, O'Connor M eds. Boston: Little, Brown. 1966:

164-6.
41 Stinson EB, Dong E Jr, Iben AB, Shumway NE. Cardiac transplantation in man. 3. Surgical aspects. Amer J Surg

1969:118:182-7 at p187.
42 Shumway NE. Transplantation of an unpaired organ, the heart. Proc Nat Acad Sci USA 1969;63:1032-3.

43 Beecher HK. Scarce Resources and Medical Advancement. In Experimentation with human subjects. Ed Freund

PA. New York: George Braziller. 1970. 66-104 at 96.
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A Contrary View- Innovation is not Therapy but Research:

As will be discussed in the next chapter, if innovation is classified as part of
therapy, patients subjected to innovative treatments such as organ
transplantation will not be afforded adequate protection. There is thus a
contrary view to what has just been described and this is that new treatment.
given to see if it will prove more successful in a specific patient, is by definition

an innovative treatment that needs to be distinguished from ordinary
treatment.

Dickens, once again, appears to contradict himself when at one point he
concedes that research and experimentation are not identical. He claims that
a different dilemma arises when considering randomised controlled clinical
trials, in which two orthodox treatments are compared to see which gives the
better progress. In so far as each treatment is orthodox therapy, he believes
the situation appears non-experimental and although the patient’s selection to
receive one form of treatment or another is designed to produce useful
knowledge, the procedure itself is no less a therapy. He states that this is
human research but it does not constitute medical experimentation.**

He further claims that it is important not just to seek the predominant motive of
a treatment but also any signs of an investigational motive. This thereby
allows protection of the patient from even minor experimentation being
concealed within the interstices of orthodox therapy and exposes it to the light
of peer review and ethical (including legal) assessment.

Evans and Evans agree with this. They believe that the evolution of new or
revised techniques and procedures in clinical practice at the very least implies
the conduct of clinical research on patients.* It should be noted that they use
the word ‘research’ where Dickens would use the word ‘experimentation’. As
previously mentioned, the use by different authors of the same word but with
different meanings or the use of different words but having the same meaning
has lead to much confusion in analysing the various concepts.

Kennedy and Grubb, in turn, believe that:

Innovative therapy should properly be regarded as one of two things:
either research, with all that flows therefrom; or therapy, where the sole
intention is to care for the particular patient involved. Consequently, the
law does not inhibit development. It says, however, that any
development must be defended as research or justified as appropriate
albeit innovative therapy, against the background of a possible claim in

negligence.*

44 Dickens él\j V\;hat is a medical experiment? Can Med Assoc J 1975;113:635-9 at 636.

45 Evans D. Evans M. A decent proposal: ethical review of clinical research. John Wiley & Sons, Chichester, 1996,

pS4
46 Kennedy |, Grubb A. Medical Law. Butterworths: London. 3rd ed, 2000, p1742



17

However there are few doctor-patient interactions where the sole intention is
the care of that patient. Thus, according to the above definition, therapy per
se would virtually cease to exist and practically all interventions would need to
be regarded as research. Furthermore, since by definition, innovative therapy
cannot have as its sole intention the care of the particular patient due to its
iInvestigational aspect, it also would need to be considered research.

This would also apply when a doctor is learning how to perform a particular
recognised technique. Future patients will clearly benefit by the doctor
learning how to perform this technique, although the current patient on whom
the technique is being learnt should also benefit, provided the attempted
procedure has been successful and no unnecessary complications have
arisen. This form of innovation, called personal innovation for the benefit of
this thesis, will be considered in greater detail later.

To return to Kennedy and Grubb’s statement, the first part implies that all
Innovation should be treated as research. This however does not sit logically
with the second part of their statement where the appropriateness of the
Innovation appears to be given prominence and, in their view, makes it

therapy’.

A Third View: Experimentation is a separate entity, distinct from Research:
Clearly there are a number of the inconsistencies in the previous arguments.
A different argument is that experimentation is a separate entity from both
therapy and research. Mason, McCall Smith and Laurie, for example, equate
experimentation with innovation and furthermore distinct from research.*’
They believe that research implies a predetermined protocol with a clearly
defined end point. Experimentation, by contrast, involves a more speculative,
ad hoc, approach to an individual subject (my italics). The individual’s
response may indeed lead to the experiment being modified to allow greater
benefit of the individual. A research protocol, however, will tie the researcher

to a particular course of action until such time as its general effectiveness or
ineffectiveness is satisfactorily demonstrated.

Price agrees with this distinction.*® He contends that a novel treatment is by
its nature experimental, although it is not necessarily also research. He

believes the distinction is founded on the intention of the clinician. Similarly,
Nicholson believes that innovative therapy consists of the performance of a
new or non-standard intervention as part of a therapeutic activity but not as

vart of a formal research project.*

Much innovative therapy is surgical in nature, since surgeons often try out
modifications to existing surgical procedures and occasionally try out new
operations. In general these are not subject to peer review or review by a
research ethics committee and this, to reiterate, is the problem with accepting

47 Mason JK. McCall Smith RA, Laurie GT. Law and Medical Ethics. 2002. 6th ed, London:Butterworths, p573.
48 Price D. Legal and Ethical Aspects of Organ Transplantation. Cambridge: Cambridge University Press; 2000, at

419.
49 Nicholson RH. Medical research with children: Ethics, Law, and Practice. Oxford University Press, 1986, p37
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Dickeqs’ argument, which concludes that if no orthodox treatment is available,
novel innovative treatments form part of therapy and. by implication, are not

subject tc_) more analytic review. The consequences of such a point of view will
be examined in the next chapter.

A more reasonable viewpoint is that taken by a Royal College of Physicians
Report, which states that

when_ a clinipian departs in a significant way from standard or accepted
p(actlce entirely for the benefit of a particular individual patient, and
with consent, the innovation need not constitute research, though it

may be described as an experiment in the sense that it is novel and
unvalidated.>°

This statement is consistent with the previous arguments put forward by
Mason and colleagues, Price and Nicholson. This is the position that this
author intends to take; namely that experimentation can be seen to be distinct
from both research and normal therapy.

This distinction is fundamental and thus it is appropriate to recap on the
definitions and objectives of the various modes of contact between doctor and
patient.

During normal therapy the doctor’s objective is the well being of the patient
and improvement in that patient’s health. It implies there is a standard
accepted practice which is undertaken to benefit a particular patient.

Experimentation entails a more speculative departure from routine therapy,
such as a modification of an established surgical technique, where the
Intention is to benefit the health of the patient. By definition, such a departure

IS unvalidated.

In contrast, the main objective of research is the generation of new
knowledge. Although the research subject may obtain benefit, this is only a
secondary objective. Indeed, research can be further subdivided into
therapeutic and non-therapeutic subsets depending on the degree of this
secondary objective, a point that will be returned to later in this chapter.

A CONTINUUM:
Despite such distinct definitions, it may be difficult to clearly differentiate

between the different entities. For example, there is always an element of
treatment or clinical care in any experiment and furthermore a ‘preoccupation
with the therapy that is distinct and absent from pure research.”' Normal
everyday medical practice is by its very nature experimental to some degree.

Medical experimentation on human beings, in its broadest meaning
and for the good of the individual patient, takes place continually in

50 Royal College of Physicians. Research Involving Patients. Royal College of Physicians. London, 1990 at 5
51 Starzl TE. Experience in hepatic transplantation. Philadelphia: WB Saunders Co. 1969;144.
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every doctor’s office. Hence the general question of human
experimentation is one of degree rather than of kind

Thus, merely giving a patient an aspirin involves a degree of experimentation.
Will the patient respond and symptoms disappear or will the patient react in
an unfamiliar way? Is the dose insufficient and need to be increased? Are the
reported side effects worse than any perceived benefits? A doctor cannot be
absolutely certain how a patient will react. There are no guaranteed outcomes
In medicine. Medical education strives to instil in every doctor a sense of
Inquiry, an intuition for biological variables, and an innate desire to evaluate
evidence realistically. Each doctor should therefore employ some of the
essential features of the scientific and experimental method in the daily
treatment of every patient.>

There thus appears to be a continuum ranging from routine medical
treatment, through experimentation, to research and, as previously

mentioned, clearly delineating where each one ends and another starts may
be difficult.

In normal, routine, medical treatment the main element (and intention) is
therapy for the patient. However, within this concept and at the patient level
there is still a small element of experimentation since, as previously argued,
patients do not all behave in the same way.

As the novelty of the proposed treatment increases we come to
experimentation, although the point at which treatment becomes
experimentation is ill defined. Indeed, it is probably quite difficult in certain
Instances to completely separate experimentation from therapy. Physicians
throughout history have seized opportunities to combine therapy with the
generation of knowledge. Doctors have always modified methods of
Investigation and treatment in the light of experience.

...medicine ...has realized how difficult it is to separate the practice of
medicine from experimentation. ... there is a realization that
experiment and therapy have much in common and that knowledge
can only be acquired by experimentation, ultimately only by

experimentation on man.>

The purpose of experimental therapy, such as when the first organ transplants
were carried out, is still partly therapeutic in that it is undertaken to relieve
human suffering. However it has the additional and significant intention of the

52 Shimkin MBTThe Problem of Experin;entation on Human Beings: The Research Worker's Point of View. Science
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53 Moore FD. Therapeutic innovation: Ethical boundaries in the initial clinical trials of new drugs and surgical
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acquisition of new knowledge.™ Here the clinician may depart from accepted
practice for the benefit of a particular patient. It differs from standard therapy
because the results are more difficult to predict and there is also an element
of research, though this is not overwhelming. The degree of digression from

usual practice will be an important consideration when analysing its
acceptability.

With experimental therapy, such as the development of a new technique,
generalisable knowledge may be acquired on the basis of individual cases.
Such experimental therapy is undertaken not just for the benefit of individual
patients but also to test its efficacy for later use in others.”® More debatable is
Leffingwell’s claim that ‘whether the procedure pertains to medicine or
surgery, so long as the amelioration of the patient is the one purpose kept in
view, it is legitimate treatment.”’ The legitimacy of experimental treatment,
such as organ transplantation, will be discussed later.

Finally, as we progress along this continuum, the therapeutic element
decreases to such an extent that the motive and primary aim is the acquisition
of new knowledge. This is research, although coincidentally the patient may
still benefit. Indeed, research can be subdivided further into therapeutic and
non-therapeutic subsets, depending on whether the patient can potentially
benefit. Thus, non-therapeutic research lies at the extreme end of the
continuum described because the object of such research is purely scientific,
with no diagnostic or therapeutic value to the person subjected to the
research.

A continuum has thus been described ranging from routine therapy, through
experimentation, to therapeutic and non-therapeutic research. While it may be
difficult to decide precisely where one starts and another ends, in individual
cases It should be possible to ascertain the nature of a particular intervention.
This depends on what the degree of the primary and secondary intentions and
aims of the intervention are. The greater the intention to treat the patient as
compared to generating new knowledge, the more the intervention will be
seen to be at the therapeutic end of the continuum. Conversely, the greater
the intention being to generate new knowledge, the more the intervention
should be considered to be at the research end of the continuum.

EXPERIMENTATION — A PART OF INNOVATION:

A further question that also needs to be considered is whether
experimentation is distinct from the term ‘innovation.” Moore, a pioneer of
early transplantation operations, used the terms interchangeably. He was

concerned with a few of the ethical questions of therapeutic innovation
raised by the application of new treatments to sick people. These are
initial trials, carried out in human patients, or drugs or operations that

55 Brushwood DB. Challenging denial of coverage for innovative therapy. Am J Health-Syst Pharm. 1997; 54: 572-

4.
56 Anon. Ethical emergencies. Lancet 1992;339:399.

57 Leffingwell AT. An Ethical Problem. New York: CP Farrell, 1916, p290.
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may benefit the subject. This is the largest single category of medical
experimentation - if that is a suitable term for therapeutic innovation -
currently practised at the clinical level.

However, according to the Shorter Oxford English Dictionary™, ‘innovation’
means ‘the introduction of novelties, a novel practice or method..
Experimentation, on the other hand, is ‘an action or operation undertaken in
order to discover something unknown.” They therefore have similar meanings
but while they are not entirely identical, they are also not mutually exclusive
terms. Indeed, it could be argued that experimentation forms part of
iInnovation.

PERSONAL INNOVATION:
There also appears to be a further distinction within the concept of innovation.

It has already been established that if a practitioner is trying something that

nobody else has attempted, such as the first heart transplant, this is defined
as experimentation. However, if the technique has already been established
elsewhere and the practitioner himself is trying it for the first time, then it can

be described as personal innovation.

This concept is of such fundamental importance to this thesis that it bears
repeating. When a normal routine therapeutic intervention is being undertaken

by an individual for the first time as part of his or her learning process,
personal innovation is occurring. Although the main aim is the treatment of a

particular patient, there is a substantial secondary aim, this being the
acquiring of new personal knowledge and experience that will benefit future

patients.

This distinction from normal routine therapy was fundamental and led to many
of the recommendations in the Bristol Report’ ®°, the public inquiry into
children’s heart surgery at Bristol Royal Infirmary. One of the defendants,
Dhasmana, tried to excuse the level of mortality and morbidity in his practice
as being due to his learning curve,®' blaming ‘beginner’s bad luck’ for some of

the deaths.®’

This concept of a learning curve for the development of operative skills has
always been important in surgical training. There are two different varieties of
this. One format is where doctors need to perform a certain number of
procedures to maintain a particular skill, as for example learning how to use
the technique of fibreoptic intubation in anaesthesia. This involves passing a
fibreoptic scope into a patient’s trachea while the patient is awake. This skill is

58 Moore FE)—. Therapeutic inno»;ann: Ethical boundaries in the initial clinical trials of new drugs and surgical
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essential in anaesthetic practice and can be life saving when needed. The
problem is that it is very rarely needed and thus the skill can easlly be lost. In
an effort to maintain their skills, some anaesthetists have a very low threshold
for employing it, thereby subjecting some patients to an uncomfortable
procedure that many other anaesthetists would not deem appropriate.

Another, more common, format occurs when some doctors have already
learned the new technique and others are playing catch-up.’ It is of course in
the interests of society that doctors keep up to date and learn to use the latest
technology and techniques. Thus, Lord Cameron stated:

| think it is well that the search for further knowledge and experience

should not be inhibited by undue apprehension of charges of
negligence for the consequences to a patient of treatment or diagnosis
where such may diverge from the normal.... Medicine is not an exact
science and the solutions of its problems are not susceptible of
mathematical calculation, while the frontiers of medical knowledge are
always moving and advance may often be achieved only at the cost of
what in retrospect appear to be errors and divergences from the correct

path as that is ultimately mapped out.%

A more extreme view was stated by one of the surgeons involved in the first
heart transplants.

People must die! It's no good to speculate that somebody might have
done a better job, that somebody else might have cut this or that
differently ... But unless you do the surgery, how then are you going to

become good?®*

And later:

some patients must be sacrificed to the God of Experience. Excellence
comes out of experience and nothing else. A doctor can reach the
supreme pinnacle of technique, but only after he has done many, many
cases and perhaps participated in many, many deaths. If every patient
In the world got the best possible surgery, then there would be no
resident program and, consequently, no new surgeons. Some surgery
must be done by those who are less than perfectly qualified. ... A
surgeon who is the best is a surgeon who has gained the most
experience. And some of the first few people that surgeon operated on
are dead. ... | know a lot of patients who are dead today because |

operated on them early in my career. If | could do them tomorrow,
they'd be alive.®

While it is understandable and desirable that doctors gain experience, this
should not be accomplished at the expense of individual patients’ health. It is

ggMcHardy V Dande;—General Hospitals' Board of Management. (1960) SLT (Notes) 19
64 Hallman G. in Thompson T. Hearts. New York: McCall 1971 at p245-6.
65 Hallman G. in Thompson T. Hearts. New York: McCall 1971 at 246.
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difficult to see how the two can be reconciled. These issues will be discussed
In later chapters.

Thus innovative practice can be further analysed by being subdivided into
two. It a completely new intervention is being attempted, this is termed
experimental innovation. If, on the other hand, the technique has already been
established but the practitioner concerned has not attempted it before or is
still learning how to perform it, this is termed personal innovation. This issue
of learning on the job, leading to a ‘learning curve’ being established, can be
particularly problematic and will be discussed later.

In summary, innovation can be analysed separately from normal therapy and
research (both therapeutic and non-therapeutic), although all lie on a
continuum. Innovation, in turn, can be further subdivided into two forms,
experimental innovation and personal innovation.

INTRODUCING AND ADOPTING NEW TECHNOLOGY:

What is accepted as routine medical practice, innovation (whether of the
experimental or personal innovation type) and research is never static. The
normal process by which procedures move over time from being part of a
research protocol, to experimental treatments, to becoming accepted as part
of orthodox medical practice and subsequently learned by other doctors, is of
considerable importance in relation to regulatory codes. Although the process
may not necessarily start by subjecting the procedure to research, it is
important briefly to discuss how new technology is introduced and adopted
and then to examine the factors useful in deciding where a new treatment lies

on the continuum described above.

Historically surgery has been largely unregulated, and there have been few
obstacles, other than the obtaining of consent from the patient for the
operation, to prevent surgeons from developing and introducing new
practices. By contrast a scientific evaluation of a new drug almost always
requires approval by a Research Ethics Committee, which may seek
assurances about the inclusion of a control group, adequacy of the proposed

sample size, data collection and monitoring.

It goes without saying that novel surgical interventions should have proven
advantages and be demonstrably effective. Implementation should be basead
on evidence and the need for such assessment is widely acknowledged.
However, new techniques are sometimes widely implemented and only
subsequently found to have no advantage, be less effective, or worse are
more harmful than those they were intended to supplant. For example the
Gamma nail was introduced in the late 1980s for fixation of extra-capsular hip
fractures. This nail was thought to have theoretical advantages over the
established fixation device, the sliding hip screw. However, a systematic
review of ten randomised controlled trials has shown the nail to be associated
with an increased risk of operative fracture of the femur and with later fracture
of the femur and re-operation.®® Patients who had their broken hip fixed with

66 Parker MJ_, Handoll HHES, Robinson CM. Gamma nail versus sliding hip screw for extracapsular hip fractures.
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this nail could thus be considered part of an experiment where a new
technique was developed and implemented. It is unclear whether such
patients knew of their involvement and the question of consent and
iInformation disclosure will be analysed in later chapters.

Advances in medical knowledge and technique do not normally occur in giant
steps and typically involve overlapping steps. The stage of development of a
new treatment is

more accurately viewed as a process or a continuum that moves from

animal [research] to clinical trials with terminally ill patients beyond the
help of conventional therapies, then to the use of the treatment on less
and less critically ill patients.®’

It can take many years to progress through the stages. For example, it took
twenty years of kidney transplantation before it could be said that it had
become a ‘generally practical aspect of human biology.’®® Furthermore, this
evolution is not always continuous, unbroken or in one direction. As the

Investigations progress, unanticipated problems may come to light
necessitating return to further animal research. In some cases there may even
be a clinical moratorium where the clinical use of the innovative treatment is

suspended, as happened in heart transplantation.

How long investigators maintain scientific optimism in the face of uncertainty
and feel justified in continuing ‘depends on where on the spectrum from
experiment to therapy they believe a particular clinical innovation falls.”®® This

changes as the new treatment evolves.

The first stage in the development of any technique or procedure is to attempt
it in animals.

Laboratory study puts the stamp of human and ethical acceptability on
therapeutic innovation more than does any other characteristic.

Preliminary laboratory trial is the only way to provide information,
however incomplete or inadequate, which might lead to an acceptable

informed consent.”

There are, however, limitations to using animal research as a basis for future
human experimentation. It can be difficult to create an animal model of a
particular human illness and extrapolation of such research may not be
applicable to humans as the human response may be very different. Animal
research will not answer all the questions posed by human patients. New
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operations are being employed which depend for their success on
complicated physiological or pharmacological interactions. These can be
complex and often specific to man. They are also often paradoxical or
unpredictable.”’

Imaginative experimentation is indispensable to the progress of
medical science. Had ... transplantation never moved from the ..
laboratory to the operating room, problems peculiar to human subjects
would have to remain unknown and therefore unsolved. and persons
living today with transplanted kidneys would surely have died. If all
forms of treatment were, in fact, withheld until everything is known
about them, physicians would not even be prescribing aspirin or
performing appendectomies today.”?

Similarly, there is no quick way to reproduce in the laboratory the passage of
years. The human experiment always carries a few surprises when contrasted

with preliminary laboratory work.”

At what stage does an investigator working on animal laboratory research
decide it is time to try the new technique on human subjects? There are no
guidelines defining when to move from animals to trial in humans. If this is
premature then it is deemed controversial and perhaps immoral. For example,
some believed this prematurity was the root cause of the controversy that

accompanied the introduction of heart transplants.”

Others, however, disagreed, claiming there appeared to be a consensus at
the time that sufficient basic and developmental research in the laboratory
had been conducted to warrant the extension of heart transplantation to man.
For example, Shumway believed that the way was clear to try human heart
transplantation. A degree of experience with heart transplantation in the
laboratory had been achieved which left him confident he could take

appropriate care of the patient with a cardiac transplant.”

However, as a consequence of the many unknown and uncontrolled factors,

and the severe illness of the patients involved in this early phase of clinical
trial. successful outcomes are often rare and death rates high.” Thus the new
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Intervention cannot yet be regarded as an accepted form of therapy and has
to be viewed as a scientific exploration of the unknown

For example, there were many deaths when the use of artificial kidneys was
first attempted in the early 40’s. Similarly, Lawler, who undertook the first
kidney transplant in June 1950, reported that this first operation was a
complete failure due to tissue incompatibility.”’

Earlier, 23 percent of the first two hundred children who had a ‘Blalock’ shunt
Inserted to correct cardiac malformations died. However, all children were
hopeless cases and thus saving a significant number was considered a
sensational achievement.”®

Similarly, in 1948 Brock operated on a number of patients with heart
conditions previously though of as inoperable. The first died on the table but

the next three survived.”

At the same time, in Philadelphia, Bailey’s first three patients died but he then
was successful in repairing a stenosed mitral valve in a twenty four year old
woman, who then accompanied the surgeon to medical meetings as living

oroof of his success.®

Many of these early efforts were severely criticised. Early renal transplantation
to treat terminal kidney failure for example was described as a ‘pioneer era
doomed to failure’ in which the ‘risk imposed’ and the death rate were both
‘exorbitant’.®’ The experimental nature of these transplants was not
acceptable to many and led to a letter to a Paris newspaper in May 1952
referring to one patient as ‘a needless victim of a needless experiment. ...
how many other patients, in spite of the ominous example, have since been

sacrificed on the altar of surgeons’ ambitions.’ %

The early high mortality of these transplants was however recognised by the
surgeons concerned. When heart transplants were started one stated:

| think we must face the fact that in the beginning stages of a
procedure as radically different as cardiac replacement, one is going to
have to take patients who are far from ideal candidates ... there are
really no contra-indications for cardiac transplantation at this early

stage except that patients might be too well to need it.>
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Similarly, _in his ﬁna! report on surgery for mitral valve disease. Cutler insisted
that the high mortality figures (90%) should not deter further Investigation
since they are to be expected in the opening up of any new surgical field.®

explorations of the medical unknown that are as perilous as they are
promising.®® On the other hand, it is essential that boundaries are extended
and dogma refuted. For example it was believed that wounds of the heart
were necessarily fatal and the beating heart could not withstand manipulation.

Surgery of the heart has probably reached the limit set by Nature to all
surgery: no new method, and no new discovery, can overcome the
natural difficulties that attend a wound of the heart 8®

This was stated in 1896. If it had been accepted, and pioneers actively
discouraged from making advances, much of what is routine practice today in
medicine, cardiology and cardiac surgery would not exist, to the detriment of
today's patients and society. Problems of uncertainty are therefore inherent in
all aspects of medical practice but these are encountered with greater
frequency and acuteness in therapeutic innovation.

In transplantation surgery this uncertainty was very much greater and was
especially so in the early years.

In most cases of organ transplant surgery, there is as much an element
of ... continued experimentation and investigation as there is of
therapy. In a real sense, organ transplant surgery remains at such an

early stage of development that nearly every organ transplant patient
has to make a ‘critical choice’ of whether or not to submit to medical

experiment or to die ... The competent surgeon must strike a balance
between the experimental and the therapeutic. That is, there must be a
balance between what the surgeon knows will help the patient and
what new procedures deserve to be tried out in the interests of
medicine as well as for the benefit of the patient.®’

The attempt to compare clinical and investigative responsibilities is related to
a basic problem; determining how experimental and/or therapeutic a new
operation, drug or other procedure is at a given time in its development and
for a given class of sick patient. This evaluation is essential in determining on

whom and in what circumstances it may justifiably be used.®
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Staging:
Deciding where along the research- experiment- therapy continuum a new
treatment lies depends on a number of factors.

The medical profession attaches special significance to the mortality rate as a
primary indicator of where a particular form of Innovation, such as heart
transplantation, lies on the continuum.®® This. in turn, leads to a number of
questions. If the mortality and morbidity rates are not acceptable should the
procedure only be undertaken when part of a research project? Should it be
stopped until further questions can be answered? Are there other aspects of
the procedure that require further understanding, as for example the problem
of rejection in the early heart transplants despite the surgical technique itself
being well established?

Thus a treatment that was still very experimental would be one in which the
problems of uncertainty are numerous or of basic importance:

the death rate is high and the survivors do not do very well so that the
only suitable human candidates are patients so totally incapacitated

that their death is imminent.*"

On the other hand, the mortality associated with a particular operation would
have to be compared with the mortality of the disease itself. Thus, the
mortality of heart transplantation in its early development stages had to be
offset against the fact that the patients were at death’s door. When the
mortality rate of an innovative treatment falls to a sufficiently low level it then
starts to become part of accepted treatment. It is now termed successful
treatment. However, it may still not be clear at what point the procedure can

be applied to less than terminally ill patients.

Indeed, patient selection criteria are themselves important determinants of

how experimental or therapeutic a procedure is.”! For example, in the early
years of kidney transplants, the patients had no alternative as dialysis was still

in the very early stages.

The standards for acceptability of operation were therefore lowered to
give the patient at least some chance for recovery. In many of these
early desperate attempts, experiences were gained which later made it
possible to raise the standards of acceptability for other patients with

less urgent situations.

Thus the use of kidney transplantation in patients who were not terminally ill
suggested that a new stage had been entered. The procedure was no longer
experimental and had now become part of routine treatment.”” In other words,
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the use of procedure i_n progressively less unwell patients moved it along the
continuum from experimental towards ordinary routine therapy.

Other criteria suggested to help in assessing whether a procedure is

experimental or part of ordinary medical practice are how many centres and

surgeons are undertaking it, the predictability of outcome, and the amount of
mass media coverage.™

However, even if a large number of centres are undertaking a procedure this
does not automatically mean that it is not experimental. For example, there
was a bandwagon phenomenon involved in heart transplantation that fizzled
out after a few months. Most surgeons only undertook one or two. Similarlg,
Starzl describes the introduction of kidney transplantation as a ‘gold rush’.> At
the beginning of 1963 there were only three centres in the United States
actively undertaking kidney transplants. Within the next year more than 25
new ones sprang up. Kidney transplantation seemed to have become a
clinical service overnight, despite the fact that the results were still
disastrous.™

Similarly it is also important to examine the capabilities of the institution in
which the surgeon works. There are many other aspects apart from surgery
which are essential if the project is to succeed, such as what equipment and
personnel are available, where is the funding to come from, is it adequate, do
the staff have experience in performing similar operations and so on.

Another aspect that may help define whether a procedure has become routine
IS by the degree of attention afforded to it by the media. Medawar stated:

the best quantitative measure of the success of clinical transplantation
Is the degree to which i1s does not receive publicity, i.e. the degree to
which we take its accomplishments for granted. Kidney transplantation
IS no longer reported in the papers unless some particularly macabre
circumstance surrounds the act of grafting. ... in other words, it has
been almost completely received into the ordinary repertoire of surgical
practice. We will have succeeded with liver and heart transplantations

when they are no longer news...”’

A further factor defining the status of an innovation, at least in some countries,
is the method of reimbursement. For example, in the United States defining
the status of a procedure as experimental or therapeutic has a profound
implication on how the procedure will be paid for. It is thus not merely a
medical decision because there are political and economic pressures as well.
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For exarr_lple,_in the early years most health insurance agencies refused to
pay for dialysis support because it was ‘experimental’ %

Clearly there are ambiguities in deciding at what stage along the continuum
between.therapy -apd research a particular innovative treatment lies. A further
problem is that clinical fervour leads physicians to overestimate how far 3

treatment has progressed along the continuum towards the therapy end of the
spectrum.”®

Also it has been noted that:

Initially investigators respond to new discoveries with enthusiasm and
hope. It is not only their intellectual excitement over solving a scientific
problem that accounts for their buoyant reaction, but also their
expectation that the advances made will allow them to care for patients
more effectively. But with every such breakthrough new uncertainties,
therapeutic limitations, and negative aspects are gradually discovered.
... Investigators [tend] to deal with uncertainty by focusing on the
positive ... in their publications, they typically write first of ‘encouraging
results’ and later of ‘discouraging results.®

Hence, there are no clear guidelines or signposts telling the investigators that
the time has arrived to move to the next stage in the development of the
procedure. There is a need continually to assess the state of the art, their own
capabilities, the probable risks and benefits to their patients, the possible yield
INn knowledge that might help other patients and the proper allocation of
scarce resources, such as manpower, equipment, facilities and funds.'®"

Fox and Swazey believe that there is thus a complex, multivariate nature to
the development of therapeutic innovation. There are not only biological and
medical, but also psychological and social factors involved in the unfolding of
such an innovation.'% Their analysis disclosed several alternative phase-
movements between the early clinical trials and the established therapy points

on the proposed spectrum.

The transplantation sequence has suggested that after a medical
innovation has moved past early clinical experimentation into what
might be termed the “pretherapeutic” stage of its development, patient
selection may take one of several forms. Trials with a procedure or
drug may advance directly to the stage where it is used in the
treatment of progressively less critically ill patients. This is the post
experimental /pretherapeutic pattern of patient selection that we

08 Starzl TE.WThi_rty—ﬁve year view of organ transplantation. in: History of Transplantation: Thirty-Five
Recollections. Terasaki Pl (ed). Los Angeles: UCLA Tissue Typing Laboratory, 1991. 145-182 at p139.
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originally postulated. But we have found that at least two other
possibllities exist. The therapeutic innovation may be extended to
terminally ill patients with a wider, more inclusive range of serious
diseases and medical problems than was characteristic of those who<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>