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Introduction:

Until recently, there was an understanding that it was difficult to show in clinical trials that antidepressant drugs offered benefits for children.  Despite this there were grounds for using psychotropic drugs for children (1).  The advent of the SSRI antidepressants offered some hope that these agents might be shown to be effective for children where efforts with older agents had failed.

In the early 1990s, regulatory authorities approved the use of the SSRIs paroxetine and sertraline for the treatment of depression for adults.   They had previously approved fluvoxamine and fluoxetine and subsequently approved citalopram and venlafaxine.  From the 1990s, standard letters of approval to companies noted that as these drugs were likely to be used to treat children studies to establish the safety of the drugs in these populations would be helpful.  This encouragement led to a series of studies of SSRIs in children during the early to mid 1990s.  A further incentive was put in place in 1998 with an FDA Modernization Act (FDAMA) (2), which offered patent extension on the basis of testing for rather than proving safety; if the drugs showed hazards, the company still got patent extension but had to incorporate this information in the label.

Fluoxetine

In the case of fluoxetine an early series of studies failed to establish efficacy for this drug.  This work led to a study that started in 1990, which involved extensive pre-screening of patients so that less than one-fifth of those screened entered the study, and those who did were put through a placebo washout phase in an effort to reduce the high rate of placebo responsiveness found in SSRI trials in children.  Using these procedures, an article that appeared in 1997 claimed that fluoxetine could produce beneficial effects for children and adolescents (3).  The benefits in this (and later SSRI trials), however, while apparent on physician-based ratings were not apparent on patient or carer ratings.  In addition, there was a 29% drop-out rate on fluoxetine and the rate of behavioural side effects was greater on fluoxetine than on placebo (3).  

This study had been run under the auspices of the NIMH.  A second fluoxetine study funded by the makers of fluoxetine, Lilly, led to a comparable result (4).  The second study, in contrast to both the previous fluoxetine study and studies of other SSRIs and in contrast to clinical practice, showed no greater rate of adverse events on fluoxetine than on placebo.   This combination of studies led to a licence for fluoxetine for the treatment of depression in children and adolescents in 2003. 

Paroxetine

The first study undertaken with paroxetine, protocol 329, was conducted in the mid-1990s.  The published report from 2001 pointed to mixed benefits of paroxetine on the primary endpoints of the trial, with apparent responsiveness on some measures accompanied by non-responsiveness on others (5).  

The published study concludes paroxetine is effective, safe and generally well-tolerated (5). But in this study there was an increased rate of suicidal acts on paroxetine (5/93, a 5.4% rate) compared with either imipramine (1/95) or placebo (0/89).  The difference between paroxetine and placebo was close to significance at the 95% level (p = 0.06), and the difference between paroxetine and comparators (1/183) was significant. 

These figures were not apparent from the published the paper, where a number of the subjects are coded as having had emotional lability as a consequence of paroxetine.  Hostility was also a reported side effect in 6.5% of paroxetine patients in this study versus 1.1% on placebo. While the published paper does outline that emotional lability might include suicidal acts, this is not a common meaning of the term for most clinicians, who will be unaware that dictionaries for coding side-effects, such as the ADECs system, offer the possibility to code suicide, suicidal acts and suicidal ideation under the heading of emotional lability.  The same dictionary codes homicidal acts, homicidal ideation and other aggressive acts under the heading of hostility.  

A second, protocol 377, and a third trial, protocol 701, failed to demonstrate efficacy for paroxetine for depression, and also seem to have returned an increased frequency of suicidality on paroxetine.  These studies, which appear to have been completed by 2000, were presented in part in abstracts in 2002 that concluded that paroxetine was effective, safe, and generally well-tolerated (6).

At much the same time studies of paroxetine in obsessive-compulsive disorder (OCD) were instituted, protocols 453 and 704.  Reports of these studies in abstract form (7, 8) claimed that paroxetine was effective safe and generally well tolerated. However, company data on file point to an increased rate of side-effects on paroxetine compared to placebo, in the domains of hostility, agitation and hyperkinesis.  In 453, 6.3% of children taking paroxetine (n = 97) became hostile compared with 0% on placebo (n=100).  In 704, 9.2% of children became hostile on paroxetine (n = 98) with 1% becoming hostile on placebo (n = 105).  There was also an increased frequency of suicidal acts on paroxetine (1/195) compared to placebo (0/205) (9).  

Finally, a study of paroxetine was conducted in social phobia, protocol 658.  The unpublished results indicate that paroxetine might in some cases produce a beneficial effect in children, but as with depression and OCD there was a higher rate of adverse events in the behavioural domain on paroxetine compared to placebo.  In this case there appear to have been 3 suicidal acts in 165 children on paroxetine compared to 0 in 157 on placebo (9).

Sertraline

In the case of sertraline, in the mid-1990s, a double blind placebo controlled study was undertaken in OCD, which reported that sertraline can have a greater beneficial effect on core features of OCD than placebo (10).  This paper noted one suicidal act on sertraline.  In this trial, however, there were two suicidal acts on sertraline compared with one that might have been on placebo (11).  In the absence of the raw data, it is not clear whether this suicidal act on placebo actually occurred during the randomised phase of the trial, as in the case of Pfizer’s clinical trial programme in adults suicidal acts that occurred during the washout phase of trials were coded under the heading of placebo (12).  

At the same time, Pfizer initiated open trials of sertraline in children who were depressed.  In the first of these, 44 children were given sertraline of whom 4 became suicidal, a 9% suicidality rate (11).  The article reporting these results portrayed sertraline as likely to be effective, and generally well-tolerated; this article also restricted itself to reporting on the side-effects that occurred at a 10% rate or more (13).  A further open study of sertraline in depression (14) reported that there were 3 suicidal acts among 53 children who were depressed.

A report on these early OCD and depression studies undertaken for Pfizer commented, "Clinical studies in paediatric patients with OCD (aged 6-17 years) have shown that sertraline is well tolerated.  The adverse events which led to discontinuation were generally psychiatric in nature, and there were no discontinuations due to laboratory safety data following administration of sertraline“ (11
).

Subsequently, Pfizer conducted two randomised controlled trials on sertraline in depression, which when combined were reported as showing sertraline was effective and well-tolerated (15).  In fact, 59% of children on sertraline showed a change of 5 points on a Clinical Global Impression scale against 49% of children on placebo showing comparable changes, a finding that only reached statistical significance when both studies are combined.  In the case of the side-effect profile, there was a doubling of the rate of behavioural problems, including suicidal acts, suicidal ideation and aggression in children on sertraline (6/189) compared to children taking placebo (2/187), and a 9% drop-out rate on sertraline versus 3% on placebo for adverse events, but in fact 46 of 189 children on sertraline dropped out for one reason or another.  The lower rates of reported behavioural problems in this study stand at odds with the actual drop-out rates and data from earlier studies on both sertraline and paroxetine.  In addition it can be noted that the design in this study did not encourage detection of adverse events.  

In SSRI studies where side effects are more actively sought, the rates are higher.  For example, in a study of fluvoxamine in anxiety, increased motor activity was found in 27% of children compared to 12% of placebo patients (p=0.06) (16). This study in contrast to the sertraline studies above used side effect checklists.

Venlafaxine

In the case of venlafaxine, several studies appear to have been undertaken – two in depression and two in generalised anxiety disorder.  One study published in 1997 suggests venlafaxine was safe, and well-tolerated, but that efficacy had not been established (17).  However it now seems that in the combined depression studies there was an increased rate of children becoming hostile (2% v < 1% on placebo) and suicidal on venlafaxine compared to placebo (2% v 0%) (18).  There seems no prospect that the full findings from these studies will be published.  

A Signal?

In June 2003, the British regulatory authorities warned that paroxetine should not be used in children as the increased risk of triggering suicidal acts on paroxetine compared to placebo lay between 1.25 and 3.2 times, a risk comparable to that found in adults (12).  In September, similar warnings were issued for venlafaxine.

Against this background, it is of some concern that all reports prior to this that have appeared in both the lay (19) and academic media portrayed these drugs as safe, and generally well-tolerated for children and teenagers.  This is particularly the case given that the origin of the studies undertaken lay in regulatory concern that the safety profiles of the drugs be established in children as ever more would be treated with these drugs, a concern that was borne out by a progressively rising number of children being treated with SSRIs from the mid-1990s onwards.  

It seems likely that these clinical trial programmes, which had implications for the markets for SSRIs for adults, produced considerable difficulties for the various companies, and that these difficulties led to delays in the publication of or to a misleading representation of the findings.  However given the origin of the studies, and the fact that half a years patent extension was worth roughly $1 billion for each of the major SSRIs, it does not seem reasonable to excuse the failure to publish on the basis of the usual failure to publish negative results. 

The response from defenders of the SSRIs has been that such studies provide an indicator of a possible problem, a signal, rather than proof of a problem.  Against a background of such signals, however, these same defenders argue that it would be unethical to run further studies.  Where this leaves a clinician concerned to inform the consent of his or her patients, children or adults, would seem to be an interesting question. 
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