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Trials, evidence, and the management of patients
with psoriasis
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THE NEED FOR THERAPEUTIC
OBSERVATIONS IN MAN

Before any discussion of the value of clinical
trials, it is worthwhile remembering why quantita-
tive or numerical studies in man are necessary. That
the need for such studies is not self evident is re-
flected by the fact that it is only relatively recently
that numerical based arguments have achieved pre-
eminence over insights based solely on pathophysio-
logic mechanisms (for reviews see Vandenbroucke1,2).

Science is reductionist: science’s explanatory ap-
proach is to attempt to explain phenomena at one
level of description by analysis of those forces acting
at a different (“lower”) level of description. This
epistemic paradigm is phenomenally successful, and
despite claims to the contrary, there seems little alter-
native. It is equally true, but apparently not obvious,
that the ability to make precise quantitative predictions
from a more basic level to a higher one is often poor.
It is therefore the inadequacy of the reductionist enter-
prise that justifies the need for collecting the results of
clinical interventions. A topical example may help.

We may “understand” the details of how ultravi-
olet radiation (UVR) interferes with cell membranes,
how UVR induces changes in gene expression, and
how UVR induces particular forms of DNA damage,
but our insights do not allow us to make sufficiently
precise predictions in the clinical arena: should we
use UVB twice or three times a week; what is the risk
of melanoma for patients with red hair treated with
PUVA; what dosing regimen of UVR should we use
for particular diseases? There is an enormous gap,
and a gap that cannot be closed, between explana-
tory pathways of the sort popular in fields such as
cell biology and the sort of quantitative predictive
models we require in the clinic.

An important corollary of this line of reasoning is
easily neglected. Once we accept the limits on our
ability to predict with sufficient rigor from a more
basic level to a patient, by the same logic the idea of
translational research—from bench to clinic, to use
the cliché—can only provide a partial view of real-
ity. In many instances a more fruitful approach is in
the reverse direction, from clinic to bench.

Ironically, because it is often thought as showing
quite the opposite, the rise of human molecular
genetics over the past 10 years has provided the best
example of clinic to bench. The whole of positional
cloning has relied on the definition of a disease at a
higher level of explanation guiding the search for
the respective “disease gene.” The starting point is
clinical description and syndrome identification.
Only once this is in place can you identify a putative
genetic cause. By contrast, if all research were trans-
lational in origin we would be left trying to ran-
domly mutate the 50,000 or so genes in the human
genome and attempting to delineate particular clin-
ical phenotypes; a task even beyond the National
Institutes of Health and the most zealous enthusiasts
for knock-out mouse strategies.

The underlying message and rationale is quite
simple: just as we can’t explain behavior on the basis
of an individual synapse, we can’t explain much
disease or the effects of our interventions on a par-
ticular disease without extremely accurate predictive
causal pathways, which for most of molecular and
cell biology we simply do not have. Clinical medi-
cine is both complex and complicated. Instead, we
need to rely on studies in humans under conditions
that we can manipulate or at least reason about.
Although this latter approach is often described as
clinical epidemiology or “trials,” it forms the core of
what has been the long-standing method of clinical
discovery: the comparison of those with a particular
state and those without a particular state and an
inquiry into either the causal antecedents for the
current state or examination of the changes in the
status after intervention.

The rest of this article seeks to critically appraise
this approach using psoriasis as an example.
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THE IDEA OF A TRIAL
Although the modern conception of a clinical trial

is often dated to the late 19th and early 20th centu-
ries,1,2 the logic underpinning clinical trials is not as
straightforward as many suppose, nor is it free from
internal contradictions.

In everyday clinical practice we wish to know
what will happen to a single patient with or without
a particular intervention. In rare instances it may be
possible to fashion investigative studies around one
such individual: side by side comparisons of topical
treatments may be one solution, and N of 1 clinical
trials remain interesting but neglected. However, the
idea of using the patient as his own control is not
free from potential error or simplifying assumptions.
How do we assess the patient’s disease state at the
various times? Just because a therapy works once
does it work all the time? Can we exclude carry-over
effects? And even for the N of 1 design, which
approximates in many ways the usual clinical situa-
tion, what end points do we choose to measure?
How well does our conception of the patient’s dis-
ease, our measure of disease activity, map to, or
explain one person’s disease?

Most commonly, we wish to anticipate the effects
of interventions for a particular patient by extrapo-
lating from studies of other individuals who have the
same disease and who are therefore supposed to
approximate the clinical state of the patient we wish
to treat. It is widely accepted that in most instances
the most robust way to carry out such experiments
will involve blinding of the patient and the research-
er; randomization so as to reduce the possibility of
bias in assignment to whichever agent is used; and,
of course, a control intervention.

The use of contemporaneous and randomized
controls is a major feature in attempting to improve
the robustness of the design ever since the work of
R. A. Fisher in the United Kingdom almost a century
ago.3-5 These features of a randomized clinical trial
(RCT) cannot, however, always be achieved in prac-
tice, nor does the advantage of the class of random-
ized trials mean that the results of a particular study
are more reliable than those from the class of obser-
vational studies. A well-performed randomized trial
on a selectively skewed group of patients cannot be
expected to provide a basis for clinical therapy. The
RCT provides no probabilistic index of what infer-
ence we can make beyond the trial’s randomization.
RCTs are rarely, if ever, reported with appropriate
sampling to allow us to extrapolate the results to the
population of patients who did not take part in the
study (for an exception see the PACE strategy de-
scribed by Charlton, Taylor, and Proctor6). It follows
that there is no formal (probabilistic) reason to imag-

ine that the results of even a well performed RCT
provide a more reliable guide to clinical action than
other forms of clinical opinion, simply because these
alternatives were not directly compared in the study.
Or to put it more precisely, the sampling and statis-
tical reasoning we associate with an RCT allow us to
make inferences about the population of patients
who take part in trials, not the population of patients
we see in the clinic. Once we move outside the
study population we leave (random) sampling the-
ory behind.

TRIAL METHODOLOGY FOR
DERMATOLOGY: THE DOG THAT
DIDN’T BARK IN THE NIGHT

The dominant ideology underpinning the design
of clinical trials sits uneasily with what would seem
the most appropriate clinical questions a dermatol-
ogist will want to answer. This merely reflects the
dominating influence of trials in areas such as car-
diovascular disease or cancer, and the resulting ob-
session with large trials with simple end points.6-9 In
turn this reflects the fact that in these areas of med-
icine, treatments often don’t work very well, and that
these diseases are characterized less well at a clinical
level than, say, psoriasis. For instance, many of the
large studies reported for cardiovascular disease or
cancer relate to discrete and unique end points such
as death or survival. In most dermatologic practice
such measures are only occasionally important.
Death cannot be repeated; exacerbations of psoria-
sis can.

First of all, imagine a simple question: does treat-
ment A work better than treatment B for psoriasis?
We might even choose a relatively discrete event
such as clearance after 3 months of therapy, or time
to clearance, as end points. But of course what we
really want to know is not just the effect of this agent
over a time period such as 3 months, but also what
effect the agent has on the pattern of psoriasis after
cessation of therapy, or what happens when we use
the drug again. Yet, studies of disease activity fol-
lowing treatment are, by any sensible definition,
ignored in most clinical trials. One can only marvel
at the contrast between the weight of data collected
during the study period, and that which follows. I
am reassured that those interested in infectious dis-
ease showed more insight, otherwise prednisolone
would remain everybody’s favorite for pulmonary
tuberculosis; patients feel better the next day.

Secondly, in a disease that is chronic and variable
in nature we would like to know about any interac-
tion between efficacy and an individual patient. If a
topical agent is known to work on a particular oc-
casion in 6 patients out of 10, one of the critical
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factors we should expect from a trial is whether,
when at some future date the patient relapses, the
probability of success for any patient remains 6/10
or is conditional on the response obtained in the first
trial.

Imagine however that the chances of success are
even lower, 1/10. You might be tempted, and rea-
sonably so, to argue that the drug is not terribly
effective as it only works in 10% of patients. Should
we use it at all? But the question, framed in this way
is irrelevant: at issue is whether it consistently works
in those 10% of patients. Unlike trials in many other
areas of medicine, in dermatology we have the op-
portunity to feed back results from a treatment
course to guide further treatment. Trials therefore
need to take into account not just variability be-
tween individuals but variability in response to a
particular agent over time within an individual. Such
conditional probabilities may be far more important
than those currently reported, and without them
current trials remain limited in value.

Thirdly, and almost as important as whether an
individual will respond or not, is: when does the
evidence allow us to say a treatment is failing and
that therefore we should swap to another treatment
modality? For instance, consider an individual
treated with a topical agent for fairly mild psoriasis
as an outpatient. In terms of clearance most patients
are unlikely to respond. When should we abandon a
particular treatment? How long do we wait before
we can make sensible predictions about whether a
particular treatment is working? And what is the
conditional probability of response with another
agent given the failure of the first? Is there a class
effect (with topical agents), and when are we better
moving on to another treatment modality such as
phototherapy? Or consider phototherapy itself. If the
TL01 phototherapy seems not to be working in a
particular patient how long do we wait before trying
PUVA? Is early response predictive of later clearance
and to what degree? Alternatively is there a class
effect with phototherapy also?

These questions are both straightforward and ob-
vious, but at the same time awkward; awkward
simply because although we have become inured to
the idea that we should moderate clinical practice in
the light of clinical trial evidence, we have yet to
appreciate that, as is so often the case in science,
asking the right question is harder than collecting
the data.

WHAT DO WE MEASURE?
Up to this stage I have glossed over an important

series of methodologic problems concerning the re-
lation between clinical trials and clinical practice. I

started out by saying that ideally we would like to
have evidence of the merits of a particular interven-
tion on the patient in front of us. This we seldom
have. We therefore base part of our decision-making
on data from studies of individuals with a similar
disease, frequently in the form of a study comparing
treatment A with treatment B. Often, I suggested,
such studies do not provide the information we
require. For the present let us ignore these deficien-
cies, and look in more detail at what trials do pro-
vide. I will argue that the closer you look, the less
sure you become.

WHAT OUTCOME VARIABLE DO YOU
STUDY?

If you wish to compare treatments you have to
chose a variable to make the comparison with: you
need a measure of clinical state, often seen (mistak-
enly) as being synonymous with disease activity.
The relation of activity or outcome measures to the
criteria used in everyday clinical practice is of course
not clear. Although this issue was formerly ignored,
in recent years there has been a torrent of activity
reporting new measures of disease activity, often
with accompanying claims that these new scales are
more clinically meaningful than those used previ-
ously or, and most fatuously of all, that they share a
holistic empathy with the patient’s condition and
psychological state. Sadly, as ever when the word
“holistic” is mentioned, hard thinking and rigor have
been left well behind: beware existentialism with
barcodes.

At a mundane level, the classification of benefit or
outcome in a trial may influence greatly what you
can say about it. You can support this argument with
some calculus, but it is intuitive to most clinicians
that such rules must apply. For instance if one was to
choose a 100% clearance as a primary end point, the
differences between many agents may be reduced
considerably. If one was to use a less stringent cri-
terion such as 50% improvement in disease area
then the relative merits of the two treatments would
appear to be different. Furthermore, if you use
scores that are conglomerates of individual aspects
of the disease, such as scaling, inflammation, or
area, which are known to respond differently to
different agents, then the issue may be even more
complicated. Therefore the idea that one can sum-
marize the benefits of an outcome in one sort of
summary statement is mistaken. Dressing up large
numbers of clinically heterogeneous studies using
different outcomes, the usual systematic review fod-
der is not so much an academic exercise, as a real
waste of time. For those of us who profess some
sympathy with statistical theory and what probabil-
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ity space is meant to convey (where probability is a
“measure of sets in an abstract space of events”), the
pain is correspondingly more acute.

AND THE PASI?
What of the ubiquitous Psoriasis Area and Sever-

ity Index (PASI) score, the stalwart of the psoriasis
trial? This score of psoriasis severity remains widely
used in trials despite its known inadequacies in
terms of reproducibility.10,11 Most trialists just ignore
the papers outlining the deficiencies of the PASI and
plug in their statistics package just the same. They
rely on the fact that clinicians may know what hap-
pens to patients, but clinicians frequently don’t
know what happens to patients’ data in the presence
of a computer and the absence of a statistical con-
science. They are far too trusting.

At this level of criticism, the issues are fairly easily
dealt with. Reproducibility could be easily improved
with training. Standardized pictures of what the
scores mean would help, and individual plaque
mapping would all make the scores more useful:
nothing difficult here. And there are a number of
alternative approaches; side by side comparisons
(for topical treatments) based on either plaque
scores, or strict blinding with observers forced to
“call” which side is better. All these approaches have
been used, and have much to commend them. But
the real problem is more obstinate, and centers on
two issues: how do rating or scoring scales relate to
individual patients; and does the concept of a vali-
dated rating scale have any meaning, or, as I will
argue, does it represent a logical error?

WHAT ARE RATING SCALES FOR?
Those most enamored with clinical trials, evi-

dence-based medicine (EBM), and systematic re-
views and the like see clinical trials as a facsimile of
everyday practice. This was how it was done in the
trial—this is how you should do it in the clinic, or
vice versa: all else is wrong (even unethical I hear
the whispering . . .). For instance, enthusiasts for
pragmatic trials implicitly believe there is a clear
calculus linking, say, the PASI score with an individ-
ual’s clinical state.

There is, however, an alternative view of what a
clinical trial is. This latter approach argues that the
trial is an artificial construct—like all the rest of
scientific experimentation—that allows us to inter-
pret the evidence about whether an agent works. It
doesn’t claim to mimic the everyday but seeks to
produce evidence that guides practice. Trials, it as-
serts, are no use as facsimiles of nature, but rather
allow us to take nature apart. These differences may
seem subtle, fodder for academic philosophers only

perhaps; they are not. Indeed, they lead to com-
pletely different interpretations of clinical trial data.

The most obvious comment is noteworthy by its
absence: patients don’t come to a clinic demanding
a lower PASI score; they want to get better. And
physicians don’t treat rating scales, they treat pa-
tients.12

The rating scale in a clinical study is used as a
measure of whether a treatment has an effect in the
context of a clinical trial, not in the context of a
clinic. The language of clinical description such as,
“this patient has awful psoriasis: he needs cyclospor-
ine,” is not that of science. You can produce all sorts
of operational definitions of what a PASI score of 18
means, but there is no equivalent axiomatic defini-
tion of bad psoriasis. A woman 2 months before her
wedding day may have the same PASI score as she
had 10 years before, but she doesn’t have the same
disease. If the relation between a rating scale and
clinical description was fixed you would be obliged
to treat her the same on both occasions, but most
wouldn’t.

The assessment of an individual patient visit is
couched in the language of that encounter. The
word “bad” does not belong in the same epistemic
domain as saying the patient has a systolic pressure
of 180 mm Hg or that the PASI is 42. And just as in
any spoken language such as English or German,
you cannot meaningfully define (as part of an axi-
omatic system) even simple nouns like table or chair
(because they are concepts). So it is in the clinic.
Judgements such as “bad” or “moderate” are not part
of any closed axiomatic system as they are in math-
ematics. Writing a macro in Excel to calculate a PASI
takes 5 minutes; try writing the code for “bad pso-
riasis” instead. It can’t be done simply because such
parts of the consultation lie outside the operational
definitions that science is defined by. This, please
note, is not the same as saying that these concepts
are useless or irrational or that they cannot convey
information precisely: Shakespeare managed pretty
well on both accounts; it is just that his writings don’t
fall within the domain of science or mathematics.
There is therefore, in philosophical parlance, a non-
commensurability between the trial outcome data
and the measures used in the clinic. That the respec-
tive measures may often show covariance is not in
doubt; but neither is it in doubt that if we equate
particular scores with terms like “bad” or “moderate”
then we soon end up with logically inconsistent
statements.

BUT IS THE PATIENT BETTER?
Notwithstanding the criticisms made above, the

issue of how to measure clinical state needs to be
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pursued further: how do you know whether an
individual is in a better clinical state at the end of a
study than at the beginning?

One can of course, focus on a particular aspect of
the disease as with the PASI. However, the situation
is different from that of cancer, for example, where
the disease imperative casts a greater shadow over
an individual’s existence. For psoriasis the issue is
not so straightforward, and the solution of just look-
ing at the PASI will not suffice.

We would obviously not want the patient to be
worse after treatment than before the intervention.
But “worse” is not a scientific term—couched in this
way the same issues about epistemic domains arise
as I have described in the previous paragraph. We
can say the PASI improved but how do we say the
patient is better?

There are those who believe that quality-of-life
scores or disability indices somehow circumvent this
issue. I disagree, and the reasoning has nothing to
do with how you weight questionnaire answers or
what statistical instruments you employ. Quality of
life scores fail simply because we haven’t the faintest
idea what, in the context of an individual person’s
life, quality actually means. It is simply not a ques-
tion that science knows how to approach, nor will it
ever, I suspect. It remains firmly entrenched in meta-
physics like many other important questions. We
have little to add to what the Greek philosophers
said over two millennia ago.

Imagine a trial of PUVA versus TL01 photother-
apy. PUVA shows a benefit in terms of disease score
reduction over that of TL01 phototherapy.13 This we
might agree on without dissent. What, however,
remains a problem is how we know whether the
patients have benefited overall. Are they better? So,
although we know that PUVA therapy in certain
circumstances is associated with an increased risk of
squamous cell malignancy and possibly melano-
ma,14,15 there is no formal calculus that allows us to
weigh those disadvantages against the benefits of
the treatment. We can all make individual judgments
about this, and most of us in the clinic can make
some sort of crude suggestion as to what we think
the relative merits are for an individual patient (in
discussion with that patient) but we have no way to
turn this into a summary value for a population, let
alone one with confidence limits. Some welfare or
health economists would argue that it is possible to
reduce these different things using some sort of
universal currency but, despite these necessary
claims, necessary because there is no justification for
health economists otherwise, there is no solution in
sight. And once again, this isn’t a technical problem,
it isn’t that we don’t have the right computers or

questionnaires, but simply that, at least as currently
formulated, it is one of those domains of knowledge
that science can make no contribution to.

TO WHAT DEGREE DO WE REALLY
HAVE RELIABLE INFORMATION ABOUT
OUR THERAPIES?

As a rhetorical device, let’s ignore the criticisms I
have already registered. Let us instead imagine that
there is indeed some magical algebraic formula that
we can use to describe the trade-offs between, say,
having to attend the hospital 2 or 3 times a week for
phototherapy, or 5 times a week for outpatient tar,
or the long-term risks of renal insufficiency in those
treated with cyclosporine. Suppose we had such a
formula, do we have the real numbers to plug into it
in order to calculate what to do?

One view is what I call the naive trialist view:
namely the idea that we have—or soon will have—
sufficient information in order to be confident about
the side effects and the applicability of summary
measures of both treatment effects and side effects
to individual patients. By contrast, my own view of
reality is quite different.

There are at any one time large numbers of clin-
ically relevant questions that we are unable to an-
swer. However, this is not a transitory phenomenon.
We will not know all the answers in another 5 or
even 10 years. If we look at the accumulation of our
knowledge about phototherapy one might, with
some reason and lack of any common sense, be
frustrated that at least one large and long-term RCT
of phototherapy has not been carried out over the
last 30 years. We are never going to have this infor-
mation because such trials will never be done. In-
stead, we will always have arguments by analogy,
and the problems about weighting particular patho-
physiologic mechanisms in terms of trying to define
the underlying risks of phototherapy. What might be
quite a reasonable summary of our knowledge to-
day might look completely different in 5 years.
Imagine for instance that the relation between the
risk of PUVA and melanoma shows a peak incuba-
tion period of 25 years, our ranking of the various
treatment modalities for patients with psoriasis will,
at least in the eyes of most clinicians, be turned
completely upside down.

Look at the use of cyclosporine. We know that in
individuals with organ transplants, use of cyclospor-
ine and other immunosuppressive agents results in a
dramatically increased risk of skin and other can-
cers.16 How do we now reason about patients who
are treated with psoriasis with intermittent cyclo-
sporine? We have no systematic data and no practi-
cal way to get it. Will repeated intermittent use result
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in significant increases in risk? How will this risk
interact with other risk factors for cervical cancer or
the putative effects of UVR on lymphoma? We don’t
know; neither does Novartis.

But let’s go a step further. Do our figures for drug
side effects vary with time? Or are they genuine
biological constants? Few diseases remain constant
in incidence. We know, for instance, that skin cancer
rates have changed considerably over the last 40
years. How does this influence our certainty about
the relation of PUVA or cyclosporine to skin cancer?
In reality it would seem likely that the basal rates,
dependent as they are on exposure to natural UVR,
will modulate the subsequent risk from PUVA or
cyclosporine. Our estimates for harm from PUVA are
therefore not time neutral, but contingent on UVR
exposure over a longer time frame. What may be
acceptable in one decade may not be in another.

In reality we just don’t have precise answers to
many of these questions. In a perfect, and unreal,
world we can imagine trials of all the permutations
of therapies people might receive during their life-
time. What, however, even in this perfect world, we
wouldn’t be able to do is look at the permutations of
therapies not yet invented. This is not a trivial point.
For instance, at present there is a fashion for rotating
second line therapy in psoriasis.17 This may or may
not be a good idea but, depending on the biological
model used, you could imagine that this is exactly
the way you might predict would cause an increase
in tumor rates, rather than a diminution of risk to the
patient. But for cohorts of individuals who have re-
ceived these therapies, other therapies that may come
on stream in the next few years may interact with those
that we have already used, and the answers will re-
main at best imprecise and at worst unknown.

The take home message is clear: our knowledge
will remain incomplete. We may make broad brush-
stroke comparisons between agents, but we are de-
luding ourselves if we believe that we are able to
pick up risk differences of other than orders of
magnitude for psoriasis. Rather than odds ratios re-
ported to the first column on the right hand side of
the decimal point, the nearest or second nearest on
the left may be all we can achieve. If this is not
sufficiently bleak, things can get worse.

INDIVIDUALS VERSUS POPULATIONS
It is a truism to remark that we treat individuals

but base our choice of treatments on that obtained
from treatments of populations. There is little trivial
to this issue. In the assessment of outcomes, sum-
mary measures don’t refer to individuals.12 If there is
a discrete outcome, individuals either suffer it or
they don’t. The probability of an adverse effect of 0.1

does not have the same clinical meaning as the fact
that it is based on ten individuals, nine of whom did
not have it and one who did. More importantly, and
obviously, it doesn’t equate to a 10% reduction in
some clinical status for a particular person.

For a treatment regimen, summary values may
show an overall benefit, but of course some individ-
uals may get worse. For instance UVR may make
some patients with psoriasis worse. Merely describ-
ing a summary measure of what happened to 100
individuals is not the same as describing to an indi-
vidual that there might be a probability of 0.8 of
some improvement but a 0.1 probability that the
therapy will make their disease worse. We can’t just
summarize this evidence with one figure. Indeed, to
do so would be misleading.

There are two further points to be made about
summary measures (such as odds ratios) and what
they mean in the context of individual decision mak-
ing.

In the majority of instances such measures are of
little use in guiding individual decisions unless they
are reported in such a way that they can be con-
verted into natural frequencies. For instance, using a
ratio and saying that 4 times as many persons expe-
rience a side effect with treatment A as with treat-
ment B is less use than saying that for treatment A, 4
suffer it and 96 don’t; whereas for treatment B only
one suffers it and 99 don’t. Individual decision mak-
ing requires absolute figures: is A worse than B by a
factor of 4, or by 3/100 (0.99-0.96/100)? Significant
odds ratios are far too easy to obtain, and it is the
absolute rates that may influence a patient more,
especially when therapy is not mandatory but a
matter of choice. Similarly, quoting an odds ratio for
clearance of psoriasis is less helpful than quoting
absolute rates of clearance with different therapies.
It is the latter that can translate into something mean-
ingful for a particular patient.18,19 The question is
what will happen if I follow this course of action, not
how do the different courses of treatment compare
as part of a statistical hypothesis test.

There is, however, a more pernicious and deep
seated problem with the attempt to base individual
patient treatment on the results from clinical trials
using comparators such as odds ratios: it is simply
that such measures and their accompanying confi-
dence intervals do not provide the appropriate mea-
sures of variance to guide clinical decisions. The
reported confidence intervals reflect not a character-
istic of the patients, nor even patient population, but
a measure of the precision of the differences be-
tween population means. That this is the case can be
seen by the fact that merely sampling a larger pop-
ulation (and increasing the denominator n) allows
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more precise estimates of treatment effect to be seen
when comparing two treatments. However, al-
though this precision lends greater power to the
testing of difference between two means, it is not the
relevant measure of variance that we require in the
clinic. In the clinic we wish to know what variation
there is in treatment outcome for a single agent. We
wish to answer the question: if you use this treat-
ment what range of outcomes can you expect, what
probability distribution of outcome is there? We are
not asking for the distribution of differences be-
tween two treatments; this is of little consequence to
the patient except in an indirect way, as it simply
reflects the needs of statistical testing, rather than
evidence on which to base therapy.

STATISTICS AND OBJECTIVITY
The interpretation of statistical issues, although

not the primary purpose of this article, also needs
mentioning. There is a widespread perception, often
encouraged by statisticians, that statistical analysis is
objective and independent of the views held by the
scientist.3,20,21 Data is conveniently confused with
evidence as though the act of interpretation of data
as evidence is automatic. Of course Bayesians do
not accept this and point out that within the classical
statistical paradigm there is a large degree of subjec-
tivity involved in interpreting even simple statistical
tests. It is why the idea of EBM is a misnomer—what
is usually thought of as EBM is really data-based
medicine.

That there are profound differences of opinion
about what sort of inferences can be made on the
basis of basic concepts as P values, confidence in-
tervals, or multiple or repeated testing, is often ig-
nored, or alternatively thought worthy of advanced
statistical discussion only.3,5,20-22 In reality, the dif-
ferences between the Fisherian view of P values, the
Neyman-Pearson paradigm of hypothesis testing
and, say, approaches based on likelihood or Bayes-
ian thinking are of major and neglected clinical rel-
evance to how we advise individual patients. As we
move closer to the individual, such issues place a
larger and larger limit on the precision of our nu-
merical predictions. The delusion that there is only
one model of statistical inference seems curiously
widespread amongst trialists or EBM enthusiasts: all
too often clinicians (and journal editors) are un-
aware that, depending on your choice of statistical
theory, you may end up with different P values and
therefore different conclusions (for examples see20,21).

PERSONAL PROBABILITY AND UTILITY
Individuals, of course, may respond quite differ-

ently to evidence apparently presented in an iden-
tical fashion. There can be little surprise at this—

unless one lives in a Stalinist state (or works for a
HMO, perhaps). Prior knowledge, prior experience,
plus perceptions of risk will differ between people.
And data cannot become evidence until these views
are taken into consideration.3,23-25

Although it is very tempting to glibly describe
humans as irrational in terms of risk perception,
psychologists are beginning to learn that much hu-
man behavior may be far more ecologically sound
and rational than the proponents of mathematical
logic once thought.23,24,26-28 So for an individual be-
ing considered for PUVA, the given and objective
rates of cancer may result in quite different decisions
by different individuals. In many, if not the majority
of instances, we will not be able to produce empir-
ical information sufficient to overturn an individual’s
own choice: that is, there are many reasonable de-
cisions that can be defended. An example from my
own practice made this clear.

A red-haired woman, heavily freckled, with a
medical background, didn’t wish to receive photo-
therapy, but by contrast, wanted to be admitted to
hospital for 4 weeks for tar treatment. My original
preference (prejudice) was for phototherapy, but
her arguments were cogent. She responded to tar in
the past and her concerns about skin cancer were
already prominent because of her red hair and local
public health campaigns on melanoma. The crucial
point is that pragmatic-type trials are unlikely to be
able to provide much of the data we need.12 She
wasn’t concerned with averages but with N of 1,
herself. She didn’t want other people’s utilities for
the costs and benefits, she had her own; she didn’t
want the odds ratio of clearing with tar versus PUVA,
as she had clear conditional probabilities that such
trials don’t consider. And her perception of tumor
risk is, by definition, personal, and would no doubt
be different if she hadn’t been exposed to “public
health” campaigns.

When the melanoma rate is quoted as 1:1000, one
person gets the melanoma—the others don’t. For pa-
tients it would be a mistake to subscribe to a strictly
frequentist statistical paradigm: they don’t get to throw
the dice 1000 times, just once. In the example above,
once the patient assumes her beliefs, the attempt to
produce evidence to render her views, “mistaken” or
even untenable, is nigh on impossible.

There is a whole experimental literature on
choice, risk perception and psychology. Humans
don’t respond to risk in a linear way.23,24,26-28 For
instance, the perception of increase in risk from
melanoma from 0.39 to 0.4 is viewed differently
from that of between 0 and 0.01. Nor should we
imagine that people’s decisions are necessarily infe-
rior to some of our statistical models, even when
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judged by our own statistical criteria. If you are poor,
is playing a lottery irrational or rational? The basis for
clinical practice therefore has to be not the summary
statistic or a notional individual who doesn’t exist,
but a demonstration of the various choices for which
an individual can sign up. The informed decision
will differ between individuals; often it may not be
possible to argue convincingly against a particular
choice (whatever one’s own prejudice is) and the
possibility of discrete events (such as death or se-
vere side effects) may exert larger effects than might
be imagined based on population based studies.

CONCLUSION
In this article I have attempted to address why

numerical studies in man are required. Reductionist
models from the laboratory will not furnish us with
the sort of quantitative information required in the
context of the clinic. Human studies are therefore
unavoidable, although an increase in our physiolog-
ical understanding of many of our treatments (such
as phototherapy) will also allow more precise and
interesting clinical studies.

I have outlined many of the limitations of current
approaches in using data gained from human stud-
ies as evidence on which to inform therapy. This
isn’t meant to be dismissive of trials, but merely to
point out the need for more hard thinking in a
clinical context. Although there is a resurgence of
interest in trials and “outcomes” in psoriasis, I see
little evidence of serious thought. My own view is
that many trials, even case studies, carried out in the
distant past, despite their apparent statistical simplic-
ities, provided more useful information than many
present day RCTs. Simplicity is, of course, in this
context a virtue.

The major reasons for the current state of affairs
are twofold. The first is, I believe, the uncritical
assumption that trials in cardiovascular disease or
cancer should be the model we should follow.8,9

And uncritical confusion between statistical niceties
and scientific ones, all too common in these other
fields, has compounded the issue. A statistical hy-
pothesis is not the same as a scientific hypothe-
sis29,30; for any trial of phototherapy the idea of a
null hypothesis with no effect is absurd. Priors need
factoring in to such assessments. And rather than the
silliness of meta-analyses for psoriasis one should go
back and read Fisher: with reference to statistical
tests, significance is defined by the experimenter
repeatedly being able to see the same effect with
confidence.3-5,31 We don’t need more statistical post-
mortems: if the effects are real, we will seldom even
need statistics. Indeed, when Ken Rothman, the found-
ing editor of Epidemiology banished P values from its

pages, he set us an example to follow32 (nor should
those lovers of confidence intervals (’confidence
tricks’) be smug—similar confusions arise too).

The second issue to remember is that the empir-
ical test of a trial’s usefulness doesn’t lie with another
trial. Trials are a means to an end. We don’t primarily
want to know how therapies compare in trials; we
want to know how they compare in patients in
everyday clinical practice. The test of a trial’s con-
clusions is therefore not further trials, but clinical
practice. This is an issue that concerns all of medi-
cine, and at present we have little idea of how to
solve, or even frame, the appropriate methodologi-
cal questions. Indeed many will be alarmed by the
problem being viewed in this way at all.

I thank Professors Brian Diffey and Peter Friedman,
and Dr Bruce Charlton, for reading an earlier draft of this
manuscript.
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