Perspective

Antidepressant-induced suicidality: how
translational epidemiology incorporating
pharmacogenetics into controlled trials can
improve clinical care

Randomized controlled trials (RCTs) have been a staple of the drug development
process for several decades. Here, we review the origins of RCTs and their adoption
within drug development, highlighting shortcomings that tend to be ignored and
possible solutions offered from personalized medicine. While RCTs play an important
role in development of therapeutics, we underscore how if used indiscriminately,
their adverse effects may outweigh the benefits. As an example, we focus on the
development of antidepressants and how a severe adverse drug response — suicidal
ideation —can be overlooked. We conclude with a discussion of how pharmacogenetics
may address some of the deficiencies of RCTs, bringing the focus of drug response
back to the individual patient rather than the population, using as an example the
discovery of genetic markers associated with antidepressant-induced suicidal ideation.

Keywords: antidepressants e drug response ® pharmacogenetics ® randomized controlled
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The origin of randomized trials
Ronald Fisher created the modern random-
ized controlled trial (RCT) in the 1920s,
when investigating the effect of fertilizers.
Many factors can confound fertilizer studies
such as differences in soil drainage, exposure
to wind or sunlight, and a myriad of soil ele-
ments. The known factors can be controlled
for, but Fisher’s insight was that he could con-
trol both known and unknown confounders
by randomizing the fertilizer to alternate soil
patches.

Fisher tied significance testing to random-
ization. If we got the same result every time,
we had designed a good experiment. There
was a quod erat demonstrandum quality to
this — shave a bit off one side of a coin and
you can expect heads to come up 19 times
out of 20. Randomization was about leav-
ing nothing to chance. This insight on what
Fisher meant by an RCT has slipped out of
view [1-3].

Fisher’s statistical significance (SS 1)
indicated that the experimenter knew what
they were doing. The statistically signifi-

cant (SS 2) findings cited in most drug trials
indicate no such thing [4].

Randomization was first used in a treat-
ment trial of streptomycin in tuberculosis by
Bradford Hill (MRC 1948) [s]. Earlier non-
randomized trials had established all that is
known about streptomycin for tuberculosis
— that it works in the short term but that the
germ becomes resistant and treatment comes
with a significant risk of ototoxicity [6]. Thus,
the MRC trial put randomization rather than
streptomycin on the map; it demonstrated
the efficacy of trials but did not establish
their effectiveness, where efficacy means that
trials do something while effectiveness means
that they work for the intended purpose.

Early doubts about RCTs

While clinical trials are now thought of as
a way to contain pharmaceutical company
claims, by the mid-1960s Bradford Hill noted
that drug company salesmen could be heard
deploying RCT evidence to encourage doc-
tors to use their company’s products [7]. How-
ever, in contrast to the current enthusiasm for
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RCTs, Hill (7] noted that if RCTs ever became the only
way to evaluate drugs, that the pendulum would not
just have swung too far, it would have come off its hook.

It was recognized in the 1950s that the philosophi-
cal basis of RCTs was uncertain; there was no agree-
ment on the meaning of statistical significance, with
Neyman and Pearson differing from Fisher; no logical
basis for randomization had been elaborated then or
now [6,8].

The primacy of RCTs today, as a method of evalu-
ation, stems not from greater rational or logical coher-
ence, but from events centering on the thalidomide
crisis. Thalidomide created a political imperative to
be seen to do something to make patients safer. As
a result in 1962, a change to the provisions of the
Food and Drugs Act required companies to dem-
onstrate the ‘effectiveness’ of new compounds, with
an understanding that this would be done through
placebo-controlled RCTs.

As of 1962, RCTs were a novel evaluation method
whose suitability for the task at hand was uncertain
(9]. There is no better symbol of this uncertainty than
the fact that as of 1962, only one drug had demon-
strated effectiveness and safety through a placebo-con-
trolled RCT prior to marketing — thalidomide [10]. By
contrast, a placebo-controlled RCT of imipramine [11]
failed to demonstrate effectiveness.

Finally, there is a crisis within drug development
today that sits poorly with claims that RCTs are an
effective evaluation method. As Table 1 shows, most

major drug groups were introduced in the 1950s
without the benefit of RCTs, and the drugs that were
introduced then remain more effective than treat-
ments that have come to the market since through
RCTs. Empirically, therefore, it appears that RCTs
are not necessary and may not be helpful in develop-
ing an effective drug arsenal.

There is a need to distinguish this from another
crisis concerning the conduct of RCTs linked to the
use of surrogate outcomes, in trials of inadequate
duration, against a regulatory background that will
license products on the basis of two positive RCTs
even if there are ten or more negative studies, with
almost all publications ghost-written and all trial data
withheld [9]. This second crisis obscures the role of
RCTs in the drug development crisis.

This paper is not an addition to these critiques of the
ways RCTs are conducted. It argues that RCTs have an
important place in therapeutics, but if used indiscrimi-
nately their adverse effects may outweigh their bene-
fits. Adapting Muir Gray’s dictum that all screening is
harmful, we might say that all RCTs are harmful but
in some instances there are also benefits that warrant
taking the unavoidable risks involved [12].

Mediculture or medicine?

The argument in brief is: humans and their diseases
and the treatment of those diseases are not one-dimen-
sional in the way Fisher’s soil patches were and growing
crops is. One set of problems deploying RCTs in medi-

Table 1. Drug effectiveness with and without randomized controlled trials.

Drug groups from the 1950s Exemplars of 1950s medicines Later medicines: more
effective or not

Analgesics Morphine, paracetamol No

Antibiotics Penicillins, tetracyclines No

Anticonvulsants Barbiturates, valproate phenytoin Possible

Antidepressants Tricyclics, MAOIs No

Antihistamines Chlorphenamine, diphenhydramine  No

Antihypertensives Thiazides No

Antipsychotics Clozapine, haloperidol No

Chemotherapies Nitrogen mustards, cisplatin Perhaps

Contraceptives Second-generation COC No

Diuretics Furosemide No

Hypoglycemics Metformin No

Steroids Prednisone No

Stimulants Dexamphetamine methylphenidate No

Tranquilizers Diazepam No

Vaccines Polio, smallpox No

COC: Combined oral contraceptives; MAOI: Monoamine oxidase inhibitors.
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cine stems from the fact that transforming a chemical
into a medicine is a different matter to demonstrating
that a chemical is an effective fertilizer. Another set of
problems stems from the conditions these medicines
may be used to treat. These twin sets of problems
introduce uncertainties into the evaluation of medi-
cines that randomization may compound rather than
control.

Medicines are not fertilizers. A fertilizer has only
one action we need pay heed to, but drugs may have a
hundred effects, all of which need attention. It is not
problematic to designate a primary effect in an RCT of
fertilizers and ignore others, but this is problematic in
medicine, especially if the choice of effect is dictated by
business advantage.

Randomization aims at eliminating sources of
objective bias. Can there be a control of bias in SSRI
trials; for instance, if the possible effects of these drugs
on mood are designated as primary when these are
less likely to happen than effects on sex and bowel
function?

Medicine is not mediculture. Trials of fertilizers
aim at establishing the average effects of the chemi-
cal. The fact that a small proportion of ears of corn
might die prematurely because of the fertilizer is of
no consequence. But medicine is critically concerned
with the benefit to an individual patient and average
effects are only useful in so far as they might be of
help to the individual. Average effects that obscure
harm to the individual patient entail risks that may not
be worth taking. Clinical practice wants to discover
heterogeneity, not obliterate it.

Randomization undertaken to manage unknown
unknowns requires a focus on one effect of treatment.
This focus generates an ignorance of ignorance regard-
ing other effects. The process is akin to hypnosis, where
holding a subject’s attention to one focus can lead them
to miss more important material out of focus, espe-
cially when for the sake of objectivity patients’ reports
are essentially ignored.

Placebo effect

RCTs of fertilizers are not controlled with placebos.
The first RCTs in medicine were not placebo con-
trolled and the first placebo-controlled trials in medi-
cine were not RCTs. It seems so appropriate superfi-
cially to marry RCTs and placebos, in that both aim
at controlling the bias of experimenters, that there has
been little questioning of this relationship. The mar-
riage of placebos and RCTs gives the impression that
a further set of biases is being controlled — ironically
that ‘hypnotic’ effects are being eliminated. However,
placebo controls, de facto, introduce a systematic bias
so that an active treatment simply needs to beat pla-

cebo on some dimension to be adjudged as working.
This can be achieved for weaker and weaker agents by
powering trials accordingly. Manipulations of this sort
may be responsible in part for the fact that recent anti-
hypertensives, hypoglycemics and antidepressants are
in general weaker than treatments introduced without
RCTs in the 1950s (Table 1).

It is far from clear whether the effects of placebos in
RCTs control for, rather than introduce, confounders.
It seems highly likely that nontreatments, placebos and
active placebos will perform differently in most trials.
It is clearly an assumption that the interaction between
active treatment and placebo effects are the same across
all trials, even across all trials of a particular drug

group.

Antidepressants & suicide: a thought
experiment

The differences between medicine and agriculture can
be drawn out through two examples involving antide-
pressants and suicide in patients with major depressive
disorder (MDD), but the lessons learned apply to all
drug groups and all drug effects.

Depression is a major healthcare issue in the USA.
The CDC reports that between 2005 and 2008, 11%
of all Americans were taking antidepressants — the
most frequently used medication in individuals aged
18-44 years [13]. MDD is associated with a suicide
rate of 2-9% [14,15]. Antidepressant medications have
demonstrated beneficial effects for MDD patients, but
there is evidence that a subgroup of patients (6-13%)
develop treatment-emergent suicidal ideation (TESI)
and behavior in the early weeks following the initiation
of therapy, dosage change or on withdrawal from med-
ication [16,17]. In 2004 and 2005, regulatory agencies
in the USA and internationally cautioned doctors and
patients of the risk of TESI in their black box warning
on all classes of antidepressant drugs.

Imipramine, the first antidepressant, was launched
in 1958 without RCTs, which came later and were
not uniformly positive. A year later in 1959, a meet-
ing of psychiatrists was convened in Cambridge to
discuss its effects [18]. Imipramine and related tricy-
clic antidepressants, such as amitriptyline and clo-
mipramine, are serotonin reuptake inhibitors but are
more potent antidepressants than drugs that were
developed later. They produce significant responses
in patients with melancholia (or raised cortisol lev-
els), where later drugs do not, and ‘beat’ later drugs
in more severely depressed clinical populations [19].
Melancholic patients are 80-times more likely to
commit suicide than mildly depressed patients [20].
Accordingly, comparing imipramine and placebo in
a RCT of melancholic patients would likely show
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fewer suicides and suicidal acts on imipramine than
on placebo. The relative risk might be as low as 0.5
(Figure 1). Imipramine in this assay system protects
against suicide.

At the meeting in Cambridge in 1959 (18], several cli-
nicians noted on the basis of the Christmas TreeLight-
Bulb test (Challenge—Dechallenge—Rechallenge) that,
wonderful though imipramine was for many of their
patients, it could trigger suicidal and homicidal ide-
ation in some. When Christmas Trees had light bulbs,
after a year laid up, there was an annual drama when
the lights failed to work. Unscrewing them sequen-
tially would lead to one which when unscrewed lit the
set up. Screwing that bulb back in turned them off
again. Jettisoning this bulb fixed the problem. This
is at least as convincing a demonstration of cause and
effect as statistical significance: as advocated by Fisher
and more convincing that the statistical significance;
and testing deployed in clinical trials today.

The findings of our imipramine thought experi-
ment are represented schematically in Figure 1. These
are the RCT findings for a drug that causes suicide.
By contrast, Figure 2 shows the results of FDA’s meta-
analysis of findings for suicides and suicidal acts in
selective serotonin-reuptake inhibitor (SSRI) and
post-SSRI trials [21]. We get a relative risk that the
drugs will cause suicide and suicidal acts of 2.0. This
outcome comes about in part because these later
drugs are weaker than imipramine, and so were tested
in people who were at much less risk of suicide; as a
result, the rate of suicidal acts on placebo falls and
any effect of the drug to cause suicide becomes more
noticeable.

Asamatter of historical record, when a rough doubling
of the relative risk of suicidal acts on antidepressants over
placebo became statistically significant, regulators stated
that there was now evidence that SSRIs caused suicide
and came out with a warning to that effect.

Screening

Run-in/wash-out

Y.
Randomization

Drug J L Placebo

Start
treatment

Stop
treatment
Follow-up

Figure 1. Randomized controlled trials. Imipramine in
melancholia suicidal acts.

The regulatory position was wrong. The data as of
2006 show that in these assays, the drugs produce an
excess of suicides and suicidal acts over lives saved. They
say nothing about causality except in so far as there
could not be an excess of suicides and suicidal acts if the
drugs don’t cause suicide. In the case of the SSRIs and
suicide, the first description of this problem came from
Teicher et al. It is now clear that the Christmas Tree
light bulb descriptions in this paper on Prozac and sui-
cide provided better evidence about its capacity to cause
suicidality than came from any of the clinical trials run
by companies [22].

The possibility that a treatment that can cause an
effect would in controlled trials sometimes give rise to
exactly the opposite outcome has previously been noted
[23-25]. The possibility tends to be subsumed under the
heading of confounding by indication. However, rather
than the illness confounding things, the dose of both
the illness and the drug can change the outcome, and
can be active at the same time. No one appears to have
addressed the question as to whether effects of this type
compromise the capacity of randomized trials to come
up with the right answer.

There are analytic techniques to manage effect mod-
ification but there is more involved here. Even if only
effect modification is involved, we need an explanation
for why such techniques failed when it came to estab-
lishing whether antidepressants could cause suicide.
There is a further complexity. Imipramine and other
antidepressants have multiple other and differing effects
aside from their actions on the serotonin system, which
there is good reason to believe can trigger or mitigate
suicidality in their own right, and these effects kick
in at different doses and potentially at different doses
in different populations. We return to this point later
and introduce how the underlying genetics of trial
participants can affect outcomes.

Implications for RCTs
It is common to hear claims that RCTs demonstrate
cause and effect. This was certainly the intention in
Fisher’s trials. However, if the trial is not designed to
look at an issue, as in this case of antidepressants and
suicide, it is clear that the findings in RCTs do not show
cause and effect. Challenge—Dechallenge—Rechallenge
relationships in contrast can show cause and effect in
individual cases and physiological effects, includ-
ing genetic markers, are likely to be of considerable
importance in finally establishing cause of effect.
Another implication is that RCTs do not give reli-
able data on frequency. Even where a study is designed
to look at antidepressants and suicide, we cannot in
fact infer from RCTs how often antidepressants in
clinical practice might trigger suicidality.
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Based on what is now known about these issues, a
range of relative risks from 0.5 to 2.0 could be pro-
duced by judicious choice of drug and patient. The
issues are well enough understood at this point so that,
in line with Fisher’s original intention, randomization
could be used to produce close to whatever result was
wanted. By contrast, RCTs were deployed in the 1990s
to obscure rather than reveal such treatment effects.
The key point is that this finding is not an inconve-
nience that stems from some oddity to do with anti-
depressants or suicide. It is intrinsic to RCTs within
medicine. It can be expected every time a treatment
and an illness produce, at least superficially, similar
outcomes — whether a benefit or a harm.

These problems happen as often with the benefits
of treatments as with their harms. What are termed
benefits are often simply effects of treatment, in some
instances happening with less frequency than some
effects designated adverse. The number of living par-
ticipants at the end of a trial is arguably at least as
appropriate a measure of effectiveness as anything else.
In RCTs of antidepressants, there have in fact been
more dead bodies in the active treatment arms of trials
than on placebo [21].

The verdict of RCTs is often pitted against clinical
judgement. But in fact both clinicians and patients,
if asked, can often distinguish between depression-
induced suicidality and drug-induced suicidality.
Where a trial may not be able to show that a drug
causes suicidality, the exercise of clinical judgement
within a trial can do so. Patients can also distinguish
between the beneficial effect of a drug and the effect of
that benefit on overall outcome, as for instance when
they make it clear that an SSRI is producing a use-
ful emotional numbing but that this not leading to a
recovery from their clinical syndrome. This informa-
tion is important if we want to make a decision as to
whether to introduce another drug with a different
mode of action into the mix or whether we want to
stop the original drug and start another.

The implication for the interpretation of RCT
results is important. Is it correct in this case to say in
patients who show little clinical improvement on a
rating scale that the drug is not working? Benzodiaz-
epines in comparable trial designs have been shown to
work in mild to moderate depressions. In the patients
who do not show a rating scale benefit but who report
being less anxious would we say the benzodiazepine
was not working?

As things stand, RCTs are used de facto to obscure
the specific effects of quite different therapeutic prin-
ciples. In the case of the antidepressants, very diverse
drugs acting selectively on different brain systems end
up looking exactly the same in trials using the outcome

Screening
Run-in/wash-out

A
Randomization

Drug «I- L Placebo

Start
treatment

Stop
treatment

Follow-up

Figure 2. Randomized controlled trials. Selective
serotonin reuptake inhibitors in mild-to-moderate
depression suicidal acts.

measures currently adopted. In contrast to these clini-
cal examples, trials of a drug taken by healthy volun-
teers reveal drug effects, unconfounded by a clinical
condition.

Paroxetine & suicide: actual experiments

In the late 1980s, Eli Lilly undertook a trial of fluoxetine
in a group of patients with recurrent brief depressive dis-
order (RBDD). These patients engage in suicidal acts
more often than MDD patients do. In this trial, placebo
was sweepingly statistically superior to fluoxetine. The
published study was shorn of its key data [26].

In the early 1990s, SmithKline Beecham undertook
study 106 of paroxetine in RBDD patients in the same
hospital center, possibly with some of the same patients
who had been in the fluoxetine trial. This study ter-
minated early. The results were never published. The
rate of suicidal acts on paroxetine was threefold higher
than on placebo [UnrusLisuen Data). A few years later,
SmithKline undertook study 057 in a similar group
of patients. There are multiple datasets in the public
domain from this study [27].

In April 2006, in a press release GlaxoSmithKline
showed the following data for patients in their parox-
etine MDD trials (Table 2). The MDD patients show
a significant increase in suicidal act risk on paroxetine.

Table 3 uses a publication released by GlaxoSmith-
Kline in April 2006 covering the suicidal act rate in
their depression trials [28]. Despite the fact that stud-
ies 106 and 057 do not support using paroxetine for
RBDD, the data from these studies when added can
surprisingly cause the risk from paroxetine to vanish
(Table 3).

One could add 16 more suicidal acts to the par-
oxetine RBBD column in Table 3, increasing the
relative risk of an adverse event on paroxetine to 1.4,
raising the combined paroxetine suicidal act num-
ber to 59, and still get the same apparently protec-
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Table 2. Suicidal acts in major depressive disorder trials.

MDD trials

Suicidal acts/patients

Paroxetine
11/2943
Inf: Infinity; MDD: Major depressive disorder.

Relative risk
Inf (95% ClI: 1.3-inf)

Placebo
0/1671

tive outcome overall. This paradoxical outcome is
not a quirk of antidepressants and suicide. It is pre-
dictable and obvious. Knowing what a drug can do,
you can often design studies that use a problem the
drug causes to hide that same problem. In this par-
ticular instance, there is clearly a poor meta-analytic
technique involved, but the example also points to a
deeper problem. Something comparable can happen
by accident in clinical trials carried out in every ill-
ness we don’t fully understand — from back pain to
Parkinson’s disease.

Just as diverse sets of pain patients or Parkinson’s
disease patients can meet criteria for their respective
illnesses, so also RBDD patients will often meet crite-
ria for MDD. Provided there is more than one RBDD
patient entered into MDD trials randomization will
ensure these patients will hide the effect of an SSRI on
suicidal acts, just as back pains of one type will mask
what may be beneficial treatment effects on another
type of pain. Similar outcomes are almost certain for
at least some of the many effects of every drug in irre-
ducibly heterogeneous clinical populations. The only
way to overcome this bias and get the kind of result
that would allow Fisher to agree demonstrates that we
know what we are doing is in fact to understand what
we are doing — that is to have a relatively complete
understanding of the clinical condition we are treating
and of the effects of the drug we are using. But at this
point, RCTs take on the quality of a demonstration.

Since TESI and behavior is life threatening, the phy-
sician must weigh the benefit of medication alongside
the significant risk. There have been no clinical/patient
indicators of TESI risk with which to guide physicians
in medication management to date.

Pharmagnosia
Unlike fertilizers used in agriculture, drugs used in
medicine have 100 or more effects. When we design

an experiment employing randomization to manage
the unidentified unknowns for one of these effects, we
risk generating unawareness about ignorance regarding
most of what the drug does. This is as true for statins,
antibiotics and other drugs as it is for antidepressants.

In the case of the SSRI antidepressants, the design
of trials was dictated by business considerations.
This meant powering studies to produce a statisti-
cally significant outcome on a series of rating scales
that measure changes in clinical syndromes in a very
rough fashion. The effect on these scales was desig-
nated as the primary effect, even though these drugs
have a much more convincing effect on sexual func-
tioning than on any clinical syndrome. However,
because of the focus on Hamilton Depression Rating
(HAMD) scores, data on sexual functioning and the
other many effects these drugs have was either not
collected or was poorly collected, allowing companies
to claim afterwards that less than 5% of those tak-
ing SSRIs had a disturbance of sexual functioning on
treatment. Trial design in the case of the SSRIs has
inevitably generated an agnosia of most of the effects
of these drugs. While some problems were inevitable,
this agnosia has been compounded by a rhetoric that
gives the impression that since these drugs have been
through RCTs, most of what needs to be known
about them is known.

The original design of RCTs was to test the null
hypothesis. Strictly speaking, this only allows the con-
clusions that either this drug has not been shown to
be of benefit or that we cannot say it is of no benefit.
Sticking to conclusions like these would make it clear
that trials reveal relatively little of what a drug in fact
does, and would make pharmagnosia less likely.

Interim summary: adverse effects of RCTs
All RCTs do harm. Some do good as well and, of these,

some do more good than harm at a reasonable cost.

Table 3 Suicidal acts in major depressive disorder and recurrent brief depressive disorder trials.

Trials Paroxetine
MDD trials acts/patients 11/2943
(n)

RBDD trials acts/patients  32/147

(n)
Combined acts/patients (n) 43/3090

Inf: Infinity; MDD: Major depressive disorder; RBDD: Recurrent brief depressive disorder.

Placebo Relative risk
0/1671 Inf (1.3, inf)
35/151 0.9
35/1822 0.7
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RCTs can do harm in many different ways. First, when
the null hypothesis is confirmed, they risk rejecting as
without benefit, some treatment that in fact has benefits.

Second, when the null hypothesis is rejected, if a
good medicine is a chemical that comes with good
information, then a reliance on RCTs only as a means
of evaluating medicines will lead to pharmagnosia
and a consequent degradation of our medical arsenal.
Pharmagnosia is worth risking when there are grounds
to think a claimed benefit does not hold water and
if an ineffective treatment is widely used, vulnerable
patients are likely to be harmed. This is close to the
original use of RCTs, which was a method to deal with
the claims of hucksters and charlatans.

Third, there is a public health risk. There are far
more MDD than RBDD patients in the example
above. Knowing this, it becomes clear that the results
above suggest paroxetine harms more people than not.
But not understanding the clinical condition and just
going on the data, public health officials or regulators
are likely to maintain that the treatment has a favor-
able risk:benefit ratio. By this they mean that parox-
etine produces more benefits than harms on a popula-
tion basis, although once the data are understood, it
suggests the treatment is likely to harm more patients
than it benefits.

It is a moot point just what proportion of such pro-
nouncements by regulators is lacking in appropriate
supportive evidence.

Fourth, one of the consequences of the primacy now
put on RCTs, and their incorporation into the regula-
tory apparatus, as the gateway through which drugs are
licensed, is that pharmaceutical companies have been
handed the perfect way to market drugs analogous to
snake oil. If an effect that might be construed as in
some way beneficial can be demonstrated, companies
are able to market their product and all but make its
prescribing compulsory, as it appears almost unethical
not to prescribe agents whose risk—benefit ratio is favor-
able. Moreover, we have no obvious brake on the risk
that patients may be put on ten or more drugs, all on
the basis that each has been shown to ‘work’. There are
of course no RCT data for any of these combinations.

Fifth, in order to run a treatment trial in clinical con-
ditions, where mortality or return to work are not avail-
able as outcomes, rating scales or other surrogate out-
comes are used. In the case of female sexual dysfunction,
the rating scales used include items such as clitoral sensi-
tivity. In this case, the clinical trial process forces women
to attend to aspects of functioning that they would not
ordinarily attend to. Were any of these treatments ever
to come on the market, the marketing of the effects of
drugs on clitoral sensitivity risk seriously affecting the
experience of and understanding of lovemaking.

The clinical encounter is a relationship, and good
care involves sensitivity to the dynamics of the rela-
tionship. In a rather similar way to the way RCTs
risk changing love-making, clinical trials have in fact
affected the clinical encounter. The doctor has been
numbed to the reality of the patient who has become
increasingly invisible. Clinical encounters have become
an industrial process, like agriculture, that aims at
implementing impersonal algorithms and guidelines.
The effects are in fact worse than in agriculture, in that
in medicine the guidelines are based on miscoded data
in ghost-written publications from trials not designed
to detect or incapable of detecting many of the signifi-
cant effects of treatment. These issues do not just apply
to adverse effects. We will reduce the rate of discov-
ery of new drugs if doctors and patients are trained to
ignore the full range of effects a treatment may have.

Future perspective: genetic testing may

be able identify risk to the patient that is
uninformed by RCTs

Suicidal ideation and behavior is perhaps the most seri-
ous of adverse drug responses. In spite of the challenges
associated with RCTs discussed eatlier, we are hopeful
that advances in the field of genetics and the practice of
personalized medicine will provide a solution quickly
to this most serious of the many challenges by restoring
the patient to the center of the medical stage. The fol-
lowing view of the genetic discoveries that are reported
to be associated with antidepressant-induced suicidal
ideation provides a perspective of an emerging area
that may help investigators extract better knowledge
from RCT data and that may lead to predictive tests
that assess relative risk for each patient of developing
this most serious of adverse drug responses.

To date, researchers have reported on at least nine
studies associating nearly 100 genetic markers with
TESI [29-37]. A review of articles published prior to
2010 [38] underscored that in 3231 unique subjects,
424 (13.1%) showed increases in suicidal ideation,
eight (0.25%) attempted suicide and four (0.12%)
completed suicide.

Three of the published reports employed genome-
wide association studies. In the STAR*D trial, variants
within the genetic loci encoding papilin (PAPLN) and
the IL-28a receptor (/L28RA) were discovered [32]. In
the GENDERP study, a genetic marker in the vicinity of
the GDA gene was associated with emergent or wors-
ening of suicidal ideation [33]. Finally, in the MARS
sample, 79 additional markers were identified [37].

The remaining studies focused on a genetic assess-
ment of genes suspected to operate in neurological
pathways. Genetic associations with TESI were found
in the STAR*D cohort, with genetic markers within
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Executive summary

The origin of randomized trials
¢ Randomized controlled trials (RTCs) date back to the 1920s when RA Fisher studied the effect of fertilizers on seed

growth.
e Bradford Hill used randomization for the first time in 1947 in a study of the efficacy of streptomycin in tuberculosis.
Early doubts about RCTs

¢ A change in 1962 to the Food and Drugs Act required the demonstration of ‘effectiveness’ of new compounds
through placebo-controlled RCTs.

* Most drugs introduced in the 1950s, without RCTs, remain more effective than treatments that have come to
market through RCTs.

e Short term placebo-controlled RCTs rarely demonstrate effectiveness.

e While RCTs have an important place in therapeutics, if used indiscriminately, their adverse effects may outweigh
their benefits.

Mediculture or medicine?

e Randomization undertaken to manage unidentified unknowns requires a focus on one effect of treatment, which
generates an unawareness of ignorance regarding other effects.

Placebo effect

¢ Placebo controls introduce a systematic bias so that an active treatment simply needs to beat the placebo on some
dimension to be judged as working, which can be achieved for weaker agents by powering trials accordingly.

Antidepressants & suicide: a thought experiment

e A subgroup of patients (6-13%) develop treatment-emergent suicidal ideation and behavior in the early weeks
following the initiation of therapy, dosage change or upon withdrawal from antidepressants.

e The initial RCTs failed to establish that antidepressants could cause suicide.

Implications for RCTs

e RCTs may obscure rather than reveal treatment effects.

e If the trial is not designed to look at an issue, as in this case of antidepressants and suicide, the RCTs results will not
show cause and effect.

e Even if a study is designed to examine antidepressants and suicide, RCTs cannot predict how often in clinical
practice the drugs might trigger suicidality.

e In RCTs of antidepressants, there have been more dead bodies in the active treatment arms of trials than on
placebo.

e Where a trial may not be able to show a drug causes suicidality, the exercise of clinical judgement within a trial can
do so.

Paroxetine & suicide: actual experiments

e Despite the fact that two different studies do not support using paroxetine for recurrent brief depressive disorder
(RBDD) or major depressive disorder (MDD), the data from these studies when added can surprisingly cause the
risk from paroxetine to vanish.

e When RBDD patients are entered into MDD trials, randomization will ensure these patients will hide the effect of
an selective serotonin reuptake inhibitor (SSRI) on suicidal acts.

Pharmagnosia

e Because of the focus on HAMD scores, data on sexual functioning and many other drug effects was either not
collected or was poorly collected, allowing companies to claim that fewer than 5% of those taking SSRIs had a
disturbance of sexual functioning on treatment.

e Trial design in the case of the SSRIs has inevitably generated an agnosia of most of the effects of these drugs.

Adverse effects of RCTs

¢ If an effect that might be construed as in some way beneficial can be demonstrated, drug companies are able to
market their product and all but make its prescribing compulsory, as it appears almost unethical not to prescribe
agents whose risk—benefit ratio is favorable.

¢ We have no obvious way to stop the risk that patients will be put on ten or more drugs, all on the basis that each
has been shown to ‘work’, even though there are no RCT data for any of these combinations.

Future perspective

e Advances in the field of genetics and the practice of personalized medicine may provide solutions for the
shortcomings of RCTs, particularly in the advent of antidepressant-induced suicidal ideation and behavior.

e Researchers have reported nine studies associating nearly 100 genetic markers with treatment-emergent suicidal
ideation.

¢ A pharmacogenomic test may one day be available that can give physicians the opportunity to weigh the benefit
of antidepressant treatment against a predicted risk and employ personalized treatment accordingly.
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the genes encoding the glutamate receptors GRIK 2
and GRIA 3 [29], and in CREBI [30]. In the GENDEP
study, genes encoding BDNF, NTRK2 and ADRA2A
were reported [33]. In the TORDIA study, markers
within FKBP5 were found [34]; in a sample of depressed
outpatients, FDBP5 and MDR/TAP, and ABCBI were
identified [34].

Work remains to be done by these groups to follow-
up their initial discoveries linking TESI to specific
genetic markers by confirming their results in different
cohorts. Partial replication has been reported for two
glutamate receptor genes in the MARS project [31]. Of
the 79 markers found in the MARS project, 14 markers
were identified in a replication sample, and a discrimi-
nate analysis of the 79 markers revealed at 91% prob-
ability to classify TESI versus non-TESI correctly in
the replication sample [37].

The reported results are promising and provide hope
that genetic analysis of each RCT participant may pro-
vide more meaningful safety information for drug devel-
opers, regulators and physicians. They also suggest that a
pharmacogenomic test may one day be available that can
give physicians the opportunity to not only be aware of
a particular patient’s risk, but be able to weigh the ben-
efit of antidepressant treatment against the predicted risk
and against the many psychosocial factors affecting the
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