226 papers/letters that cite Keller et al’s report of GlaxoSmithKline’s study 329 of antidepressants for adolescents.
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1. Papers that unequivocally report study 329 as positive on the basis of the Keller paper. 
	1. Alacqua M, Trifiro G, Arcoraci Vet al. Use and tolerability of newer antipsychotics and antidepressants: a chart review in a paediatric setting Pharmacy World & Science 2008 ;30: 44-50
	Several large-scale clinical studies have shown that SSRIs are effective in treating depression, anxiety and obsessive-compulsive disorders of children and adolescents [10–13]

	2. Cummings CM, Fristad MA. Medications prescribed for children with mood disorders: effects of a family-based psychoeducation program. Exp Clin Psychopharmacol. 2007;15:555-62
	Selective serotonin reuptake inhibitors have become the first line of pharmacological treatment for children with depression because of their reported effectiveness and their relatively few side effects (Birmaher & Brent, 2002; Emslie et al., 1997; Keller et al., 2001).

	3. Steele MM, Doey T. Suicidal Behaviour in Children and Adolescents, Part 2: Treatment and Prevention. Canadian Journal of Psychiatry. 2007. 52:35S-45S.
	Despite the controversy, several studies have demonstrated that SSRls are more effective than placebo in treating depressed adolescents. 46,63-67

	4. Boylan K, Romero S, Birhmaher B. Psychopharmacologic Treatment of Pediatric Major Depressive Disorder. Psychopharmacology. 2007. 191:27-38.
	Venlafaxine has no positive trials, and paroxetine has one positive trial (Keller et al. 2001).

	5. Moreno C, Arango C, Parellada M, et al. Antidepressants in Child and Adolescent Depression: Where are the Bugs? Acta Psychiatrica Scandinavica. 2007. 115:184-95.
	The largest imipramine trial (n ¼ 275) (43) did not find significant differences between the drug and placebo, and one-third of the patients in the active treatment arm dropped out because of side effects. Only one out of three clinical trials for paroxetine (43) and one out of two for citalopram (50) showed their effects to be statistically different from placebo. Described in table 1 as ‘positive’ with a footnote ‘Significant efficacy on one of the two primary endpoints and three of the five secondary endpoints.’ Reported placebo response rates in the published trials were 32% (52), 53.5% (53), and 32% (56) for fluoxetine, 46% (43) and 60.5% (55) for paroxetine, 53% for sertraline (51), and 24% (50) and 61% (58) for citalopram. Remission was significantly higher for antidepressants compared with placebo in a number of studies, at rates of 41.3% for fluoxetine (53), 36% for citalopram (50), and 63.3% for paroxetine (43). 

	6. Melvin GA, Tonge BJ, King NJ, et al. A Comparison of Cognitive-Behavioral Therapy, Sertraline, and their Combination for Adolescent Depression. Journal of the American Academy of Child and Adolescent Psychiatry. 2006. 45:1151-61.
	Single trials support the efficacy of paroxetine (Keller et al., 2001), citalopram (Wagner et al., 2004) and sertraline (Wagner et al., 2003)

	7. Moreno C, Roche AM, Greenhill LL. Pharmacotherapy of Child and Adolescent Depression. Child and Adolescent Psychiatric Clinics of North America. 2006. 15:977.
	Since then, fluoxetine [28,29], paroxetine [30], setraline [31], and citalopram [32] have been tested in RCTs. Efficacy results are presented with special mention to primary outcome measures – the ones considered by regulatory agencies when deciding the indication of a drug for approval (Table 1). It should be noted that in reviewed trials there was a wide array of proposed primary outcome measures, including change from baseline on the Children’s Depression Rating Scale-Revised (CDRS-R) [29], improvement of at least 30% [26,28] or 40% [31] on the CDRS-R, improvement of ≥50% on the Montgomery-Asperg Depression Rating Scale [46], minimal symptoms of depression as measured by the Hamilton Depression Scale (score ≤8) [30] or by CDRS-R (score ≤28) [32], or “much” or “very much” improved on the scale of clinical global improvement [26,29]. Additional adverse events include behavioural activation, switch to mania, hostility, apathy, and serotonin syndrome. Behavioural adverse events are less frequent but more serious, lead to discontinuation more frequently, and reappear after re-exposure to SSRIs in almost half of the patients [66]. In the pediatric antidepressant RCTS, the rates of behavioural adverse events were not always reported [32]. Agitation, hostility, and irritability were reported for fluoxetine [28,29], hostility for paroxetine [30], and agitation for sertraline [31]. Manic/hypomanic reactions have been reported in RCTs of paroxetine (1%) [30], fluoxetine (1%-6.25%) [26,28,29], and venlafaxine (1%) [52], but none of these trials reported statistical differences in manic/hypomanic switching while on placebo. From table 1: Efficacy Results: Statistical difference between PAR and PBO on one primary endpoint; difference in 3 out of 5 secondary endpoints. Statistical difference in symptom remission between PAR and PBO (HAM-D <8, 63.3% vs 46.0%, P=0.02) Reported Adverse Effects: Somnolence (significantly more in PAR than in PBO group), headache, nausea, dizziness, dry mouth, emotional lability, hostility, insomnia, tremor. Serious events: PAR 11/93 (suicide-related events 5, hostility 2, euphoria/expansive mood 1) vs PBO 2/87 Discontinuation because of Adverse Events: PAR 9/93, PBO 6/87

	8. Sharp SC, Hellings JA. Efficacy and Safety of Selective Serotonin Reuptake Inhibitors in the Treatment of Depression in Children and Adolescents – Practitioner Review. Clinical Drug Investigation. 2006. 26:247-55.
	Characteristics of ethnicity, sex, age and comorbid conditions were similar in the two treatment groups in the 1998 unpublished paroxetine study on the GSK Website [12], the 2002 Emslie et al. fluoxetine study, [19] the Keller et al. paroxetine study [20] and in all four treatment groups in the study by March et al. (TADS) [18]. Table 1 claims 329 was: Positive for 2 measures (negative for imipramine) When compared with the imipramine and placebo, paroxetine-treated subjects in the study by Keller et al. differed from placebo on several measures [20]. The first was their primary outcome measure, a HAM-D score of <8 or a >50% reduction from baseline by the end of treatment (p = 0.02). Differences also occurred on the HAM-D depressed mood item (p = 0.001), K-SADS-L depressed mood item (p = 0.05), and CGI-I score of 1 or 2, very much or much improved, respectively (p = 0.02). In this much improved, respectively (p = 0.02). In this study, imparamine treatment did not differ from placebo in any of the outcome variables. In the paroxetine study, SAEs occurred in 11 of 275 subjects taking paroxetine (4%). Five subjects reported emotional lability including suicidal ideation or gestures. One subject experienced headache on discontinuation taper, two subjects experienced worsening depression, two had conduct problems or hostility, and one had an expansive mood. [20] Of the 11 total subjects with SAEs, the investigator judged only the headache to be due to paroxetine. In the placebo group, one subject had emotional lability and another had worsening depression. (AEs also reported in table 2) In the 2001 paroxetine study by Keller et al., it is possible that the high placebo response was due to weekly supportive case management sessions afforded to patients and the lack of placebo lead-in prior to randomization.[20]

	9. Abrams L, Flood J, Phelps L. Psychopharmacology in the Schools. Psychology in the Schools. 2006. 43:493-501.
	In 2001, Keller and colleagues examined 275 adolescents with major depression, treating them with either 8 weeks of double-blind paroxetine, imipramine, or placebo. Those adolescents administered paroxetine evidenced significant reductions in depressive symptoms compared to placebo or imipramine. Furthermore, note that the response to imipramine was not found to be significantly different from placebo (Keller et al., 2001).

	10. Heiligenstein JH, Hoog SL, Wagner KD, et al. Fluoxetine 40-60mg versus Fluoxetine 20mg in the Treatment of Children and Adolescents with Less-than-Complete Response to nine-week Treatment with Fluoxetine 10-20mg: A Pilot Study. Journal of Child and Adolescent Psychopharmacology. 2006. 16:207-17.
	Selective serotonin reuptake inhibitors (SSRIs), including fluoxetine, paroxetine, and sertraline, have been widely accepted as first-line treatments for acute depression in children and adolescents on the basis of supporting efficacy and safety data from both uncontrolled and controlled trials, as well as clinical experience (Ambrosini et al. 1999; Bostic et al. 2001; Boulos et al. 1992; Emslie et al. 1997; Hughes et al. 1999; Keller et al. 2001; Rey-Sánchez and Gutiérrez-Casares 1997; Strober et al. 1999; Wagner et al. 2003; Wagner et al. 2004).

	11. Soller MV, Karnik NS, Steiner H. Psychopharmacologic Treatment in Juvenile Offenders. Child and Adolescent Psychiatric Clinics of North America. 2006. 15:477.
	Another commonly used SSRI, paroxetine, has demonstrated efficacy in treating social anxiety disorder [36], OCD [37], and depression [38]. Common adverse effects of SSRIs in both adults and children include sexual dysfunction, nausea, drowsiness, constipation, nervousness, and fatigue [38,41,42].

	12. Lowe GA, Gibson RC. Depression in Adolescence New Developments. West Indian Medical Journal. 2005. 6:387-91.
	Numerous studies have reported definite therapeutic benefits with selective serotonin reuptake inhibitors (SSRIs) in depressed adolescents (27,28). Available studies show similar rates of clinical response to either psychotherapy or medication (27,31). Either approach would therefore be empirically justified, with the choice based on the patient’s and clinician’s inclination. 

	13. Varley CK. Treating Depression in Children and Adolescents – What Options Now? CNS Drugs. 2006. 20:1-13.
	Table 1 quotes ‘responders’ as 63% for paroxetine and 46% for placebo (ie remission figures) The efficacy of other SSRIs for treating childhood and adolescent depression was subsequently addressed. Paroxetine was investigated in an 8-week randomised, double-blind, placebo-controlled trial, in which it was compared with imipramine and placebo in 275 subjects aged 12-18 years. [15] 

	14. Brent DA. Is the Medication Bottle for Pediatric and Adolescent Depression Half-Full or Half-Empty? Journal of Adolescent Health. 2005. 37:431-3.
	It is certainly improper that so many of the studies of these antidepressants have not been published. Still, in reviewing the extant data, which has now been made public, citalopram was more efficacious than placebo in one of two trials, sertraline more efficacious than placebo in two trials combined, and paroxetine in one of three trials [8 –10]. Closer inspection of the paroxetine trials shows that in one of the two unpublished trials, there was an effect for adolescents, but not for children.

	15. Simons AD, Rohde P, Kennard BD, et al. Relapse and Recurrence Prevention in the Treatment for Adolescents with Depression Study. Cognitive and Behavioral Practice. 2005. 12:240-51.
	Specifically, early studies failed to find support for the use of tricyclic antidepressant medication in teens. However, more recent studies of SSRIs have suggested that this class of antidepressants may achieve better results than its predecessors. Specifically, Emslie and colleagues (1997) showed a 23% fluoxetine vs. placebo difference in clinical improvement. More recently Keller et al. (2001) showed similar results for another SSRI, paroxetine.

	16. Gothelf D, Rubinstein M, Shemesh E, et al. Pilot Study: Fluvoxamine Treatment for Depression and Anxiety Disorders in Children and Adolescents with Cancer. Journal of the American Academy of Child and Adolescent Psychiatry. 2005. 44:1258-62.
	Randomized, controlled trials have shown that selective serotonin reuptake inhibitors (SSRIs) are safe and effective for the treatment of major depressive disorder (MDD) and anxiety disorders in children (Emslie et al., 1997, 2003; Keller et al., 2001; Research Unit on Pediatric Psychopharmacology Anxiety Study Group, 2001; Wagner et al., 2003, 2004).

	17. Simeon J, Nixon MK, Milin R, et al. Open-Label Pilot Study of St. John’s Wort in Adolescent Depression. Journal of Child and Adolescent Psychopharmacology. 2005. 15:293-301.
	Keller et al. (2001) found a statistically greater response rate with paroxetine in comparison to placebo in the treatment of adolescents with MDD, but Milin et al. (1999) did not. 

	18. Lopez MA, Toprac MG, Crismon ML, et al. A Psychoeducational Program for Children with ADHD or Depression and their Families: Results from CMAP Feasibility Study. Community Mental Health Journal. 2005. 41:51-66.
	Pharmacological treatment has been shown to be effective for both children and adolescents with Attention Deficit Hyperactivity Disorder (ADHD) (Greenhill, et al., 1996; Spencer, et al., 1996) and major depressive disorder (Emslie, et al., 1997; Keller, et al, 2001; Strober, et al., 1999). However, the common problem of nonadherence to treatment significantly limits the impact of these effective treatments.

	19. Bastiaens L. Adolescents’ Response to Antidepressant Treatment in a Community Mental Health Center. Community Mental Health Journal. 2005. 41:77-84.
	Selective serotonin reuptake inhibitors (SSRI) are being used extensively in the treatment of childhood depression (Ryan, 2003). Several placebo-controlled studies of SSRI, lasting 8–12 weeks, have shown efficacy in pediatric major depression (Elmslie, Heiligenstein, &Wagner, 2002;Wagner &Wohlberg, 2002; Keller, Ryan, & Strober, 2001;Wagner, Robb, Findling, & Tiseo, 2001; Elmslie, Rush, & Weinberg, 1997), while others have not (Milin, Simeon, & Spenst, 1999; Simeon, Dinicola, & Ferguson, 1990).

	20. Cabarello J, Nahata MC. Selective Serotonin-Reuptake Inhibitors and Suicidal Ideation and Behavior in Children. American Journal of Health-System Pharmacy. 2005. 62:864-7.
	SSRIs have shown greater efficacy in treating depression than placebo and caused more tolerable adverse effects than tricyclics,9,15-17 making SSRIs the antidepressants of choice. SSRIs have shown efficacy in a few randomized controlled studies of children and adolescents.9,15-17 In one study, patients treated with paroxetine (mean dose, 28 mg daily) demonstrated significantly greater improvements when compared with those who received placebo.15 Of the 93 patients receiving paroxetine, 5 had suicidal ideations or behaviors, compared with 1 of 87 in the placebo group.

	21. Axelson DA, Perel JM, Birmaher B, et al. Platelet Serotonin Reuptake Inhibition and Response to SSRIs in Depressed Adolescents. American Journal of Psychiatry. 2005. 162:802-4. 
	Selective serotonin reuptake inhibitors (SSRIs) have been shown to be efficacious in children and adolescents for the treatment of depression (1–3).

	22. Shoaf TL. Pediatric Psychopharmacology for the Major Psychiatric Disorders Found in the Residential Treatment Setting. Child and Adolescent Psychiatric Clinics of North America. 2004. 13:327. 
	Recent trials for pediatric MDD have shown the effectiveness of paroxetine in adolescents [14,15].

	23. Murray ML, de Vries CS, Wong ICK. A Drug Utilisation Study of Antidepressants in Children and Adolescents using the General Practice Research Database. Archives of Disease in Childhood. 2004. 89:1098-102.
	Some randomised placebo controlled trials (RCTs) of SSRIs in the treatment of paediatric depressive disorders, anxiety, and obsessive-compulsive disorder (OCD) show efficacy.3–8

	24. Mufson L, Dorta KP, Wickramaratne P, et al. A Randomized Effectiveness Trial of Interpersonal Psychotherapy for Depressed Adolescents. Archives of General Psychiatry. 2004. 61:577-84.
	Several efficacious treatments are available for depression, including serotonin reuptake inhibitors,13-15 cognitive behavior therapy, interpersonal psychotherapy, and various group therapies.16-22

	25. Valuck RJ, Libby AM, Sills MR, et al. Antidepressant Treatment and Risk of Suicide Attempt by Adolescents with Major Depressive Disorder – A Propensity-Adjusted Retrospective Cohort Study. CNS Drugs. 2004. 18:1119-32.
	The empirical literature establishing efficacy among pediatric patients is currently represented by four pediatric controlled trials of specific SSRIs published since 1997[12-15]

	26. Fisman SN. Pharmacological treatment of major depressive disorder in children and adolescents: the paroxetine controversy Can J Clin Pharmacol Vol 11(2) Fall 2004:e214-e217;
	The remaining study by Kellar et al6 compared 275 outpatient youth aged 12 – 18 years with MDD who took either paroxetine, imipramine or placebo for 8 weeks in a double-blind placebo-controlled randomized trial. The response rate for paroxetine was 63% compared with 50% for imipramine and 46% for placebo. Only one of two prospectively defined primary outcome measures reached statistical significance. 

	27. Wagner KD, Robb AS, Findling RL, et al. A Randomized, Placebo-Controlled Trial of Citalopram for the Treatment of Major Depression in Children and Adolescents. American Journal of Psychiatry. 2004. 161:1079-83.
	In double-blind, placebo-controlled trials, fluoxetine (10, 11) and sertraline (12) have shown efficacy in the treatment of children and adolescents with major depression, as has paroxetine for the treatment of depressed adolescents (13).

	28. Clark AF. Incidences of New Prescribing by British Child and Adolescent Psychiatrists: A Prospective Study over 12 Months. Journal of Psychopharmacology. 2004. 18:115-20.
	With the exception of the use of stimulant medication in hyperkinetic disorder (where there are in excess of 100) (Greenhill et al., 1999), there are relatively few satisfactory double-blind randomized controlled trials of medication in treatment of other child and adolescent psychiatric disorders. Exceptions include the use of fluoxetine and paroxetine in childhood depression (Emslie et al., 1997; Keller et al., 2001)

	29. Emslie GJ, Hughes CW, Crismon ML, et al. A Feasibility Study of the Childhood Depression Medication Algorithm: The Texas Children’s Medication Algorithm Project (CMAP). Journal of the American Academy of Child and Adolescent Psychiatry. 2004. 43:519-27.
	The recommended monotherapy antidepressants for stage 1 are selective serotonin reuptake inhibitors (SSRIs) (fluoxetine, paroxetine, citalopram, or sertraline); these are first-line treatments because of supporting efficacy data in children and adolescents (Emslie et al., 1997; Keller et al., 1998).
 

	30. Olfson M, Gameroff MJ, Marcus SC, et al. Outpatient Treatment of Child and Adolescent Depression in the United States. Archives of General Psychiatry. 2003. 60:1236-42.
	Clinical trials demonstrate that selective serotonin reuptake inhibitors (SSRIs) are efficacious in treating children and adolescents with depression.14-16

	31. Vitiello B. Ethical Considerations in Psychopharmacological Research Involving Children and Adolescents. Psychopharmacology. 2003. 171:86-91.
	Moreover, available data support the efficacy of certain psychotropics in improving children with a number of disorders, such as that of stimulants in attention deficit hyperactivity disorder (ADHD; Agency of Health Care Poli cy and Research 1999) and of selective serotonin re-uptake inhibitors (SSRIs) in obsessive–compulsive disorder (March et al. 1998), major depression (Emslie et al. 1997; Keller et al. 2001), and anxiety disorders (Research Units on Pediatric Psychopharmacology Anxiety Study Group 2001). Even though adult data are relevant to pediatric psychopharmacology, research directly in children is necessary for a safe and effective use. For instance, without research in children we would not know of the phenobarbital-induced cognitive impairment in young children (Farwell et al. 1990) or of the lack of antidepressant efficacy of tricyclics in youths (Keller et al. 2001). More recently, the efficacy of various SSRIs over placebo in treating youths with obsessive–compulsive disorder (March et al. 1998) and depression has also been reported (Emslie et al. 1997; Keller et al. 2001).

	32. McClellan JM, Werry JS. Evidence-Based Treatments in Child and Adolescent Psychiatry: An Inventory. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:1388-400.
	(In table) Superior to placebo and imipramine Despite the belief that it is the same illness as in adults, it was only recently that double-blind placebo-controlled trials demonstrated a therapeutic response. These studies support the use of fluoxetine (Emslie et al., 1997; Emslie et al., 2002) and paroxetine (Keller et al., 2000) for moderate to severe persistent depression.


	33. Coyle JT, Pine DS, Charney DS, et al. Depression and Bipolar Support Alliance Consensus Statement on the Unmet Needs in Diagnosis and Treatment of Mood Disorders in Children and Adolescents. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:1494-503.
	Recent studies (Brent et al., 1997; Clarke et al., 1999; Jayson et al., 1998; Kazdin, 2000), both of cognitive-behavioral therapy and interpersonal psychotherapy (Curry, 2001), as well as of selective serotonin reuptake inhibitors (SSRIs) (Emslie and Mayes, 2001; Emslie et al., 1997; Keller et al., 2001; Nixon et al., 2001; Wagner et al., 2001), document the utility of these treatments for major depression in youngsters. In particular, at least five large randomized controlled trials document superiority of an SSRI over placebo (Donnelly and Wohlberg, 2001; Emslie and Mayes, 2001; Wagner et al., 2001), with one of these studies also demonstrating superiority over a tricyclic antidepressant (Keller et al., 2001).

	34. Haapasalo-Pesu KM, Saarijarvi S, Sorvaniemi M. National Prescribing Practices of Adolescent Psychiatrists for Psychotropic Medications in Outpatient Care in Finland. Nordic Journal of Psychiatry. 2003. 57:405-9.
	Tricyclic antidepressants appear to be no more effective than placebo in the treatment of depression of adolescents (5, 6), RCTs in depressed adolescents exist, with positive results for fluoxetine, citalopram, paroxetine and moclobemide (7-11). There is one placebo-controlled study with fluoxetine with negative results (12), The reports on the efficacy and safety of selective serotonin reuptake inhibitors (SSRIs) in adolescent depression favour the SSRIs as first-line drugs (13).

	35. Kotler LA, Devlin MJ, Davies M, et al. An Open Trial of Fluoxetine for Adolescents with Bulimia Nervosa. Journal of Child and Adolescent Psychopharmacology. 2003. 13:329-35.
	Recent reports document the efficacy and tolerability of the selective serotonin reuptake inhibitors for adolescent anxiety and depressive disorders (Emslie et al. 1997; Geller et al. 2001; Keller et al., 2001; March et al. 1998; Research Unit on Pediatric Psychopharmacology Anxiety Study Group, 2001). 

	36. Lagges AM, Dunn DW. Depression in Children and Adolescents. Neurologic Clinics. 2003. 21:953.
	Pharmacotherapy for depression has been studied more extensively in adults, but double-blind, placebo-controlled studies are available in children and adolescents with depression. The SSRI fluoxetine was found to be more effective than placebo [28] and paroxetine was more effective than imipramine and placebo in therapy for adolescents with depression [29].

	37. Waxmonsky J. Assessment and Treatment of Attention Deficit Hyperactivity Disorder in Children with Comorbid Psychiatric Illness. Current Opinion in Pediatrics. 2003. 15:476-82.
	In a secondary analysis of a large controlled trial of paroxetine (Paxil, Glaxo Smithkline, Research Triangle Park, North Carolina) [21], it was found that the drug’s efficacy for improving depressive symptoms was markedly reduced in adolescents with ADHD plus MDD versus those with MDD alone (Birmaher, in press). Two published and several pending studies have demonstrated the efficacy and safety of SRIs for pediatric depression under controlled settings [21,24••,25,26].

	38. Martin A, Leslie D. Trends in Psychotropic Medication Costs for Children and Adolescents, 1997-2000. Archives of Pediatrics and Adolescent Medicine. 2003. 157:997-1004.
	The virtual shifts from traditional to atypical antipsychotics, or from TCAs to SSRIs, are supported by a growing body of clinical trials specifically tailored to the pediatric population.22 As pertinent examples, randomized controlled trials have documented the short-term efficacy in children and adolescents of the SSRIs paroxetine in major depression,23 

	39. Olfson M, Shaffer D, Marcus SC, et al. Relationship between Antidepressant Medication Treatment and Suicide in Adolescents. Archives of General Psychiatry. 2003. 60:978-82.
	Because most youth who commit suicide have a psychiatric disorder at the time of their death16,17 and because the newer antidepressant medications are effective in treating adolescent major depression18,19 and several anxiety disorders,20-23 it is possible that the recent growth of antidepressant treatment has contributed to the decline in youth suicide.

	40. Mulder RT, Watkins WGA, Joyce PR, et al. Age May Affect Response to Antidepressants with Serotonergic and Noradrenergic Actions. Journal of Affective Disorders. 2003. 76:143-9.
	The most recent study comparing paroxetine, imipramine and placebo reported that while paroxetine was significantly more effective than placebo, imipramine was not (Keller et al., 2001). Clinical opinion appears to support the use of SSRIs as the drug of first choice in adolescents.

	41. Varley CK. Psychopharmacological Treatment of Major Depressive Disorder in Children and Adolescents. Journal of the American Medical Association. 2003. 290:1091-3.
	Although depression in youth is now recognised as a significant health concern, identification of safe and effective treatment has been challenging. The study by Wagner et al in this issue of THE JOURNAL is the fourth published double-blind, placebo-controlled study demonstrating efficacy in the treatment of MDD in children and adolescents; all studies included SSRIs. In 1997, Emslie et al9 reported the first randomized controlled trial examining the efficacy of an antidepressant (fluoxetine) in the treatment of MDD. In 2001, Keller et al10 reported a trial showing the efficacy of paroxetine. Similarly, in the study by Keller et al,10 the response rate for patients receiving paroxetine was 63% compared with 50% for imipramine and 46% for placebo. Only 1 of 2 prospectively identified primary outcome measures achieved statistical significance. Both the FDA and the MHRA suggest that there is no evidence that paroxetine is effective in children or adolescents with MDD,19,20 even though the study by Keller et al10 reported some benefit. In addition, in the study by Keller et al,10 serious adverse events were defined as those that resulted in hospitalisation, were associated with suicidal gestures, or were described by the treating physician as serious.

	42. Szydlo D, van Wattum PJ, Woolston J. Psychological Aspects of Diabetes Mellitus. Child and Adolescent Psychiatric Clinics of North America. 2003. 12:439. 
	Keller et al, found that paroxetine...[was]...effective in the treatment of childhood depression [62-64].

	43. Haarasilta L, Marttunen M, Kaprio J, et al. Major Depressive Episode and Health Care Use Among Adolescents and Young Adults. Social Psychiatry and Psychiatric Epidemiology. 2003. 38:366-72.
	Considering both the handicap caused by major depression throughout life-span [1, 3, 4] and the reports of effective medications being available for treating adolescent depression [30, 31], evaluation of antidepressant treatment should be included in the assessment of depressed adolescents and young adults.

	44. Wilens TE, Biederman J, Kwon A, et al. A Systematic Chart Review of the Nature of Psychiatric Adverse Events in Children and Adolescents Treated with Selective Serotonin Reuptake Inhibitors. Journal of Child and Adolescent Psychopharmacology. 2003. 13:143-52.
	Large single- and multisite controlled studies of these agents have demonstrated their efficacy for depressive, anxiety, and obsessive-compulsive disorders (OCD) (Emslie et al. 1997, 2000; Geller et al. 2001; Keller et al. 2001; March et al. 1998; Riddle et al. 2001; Wagner 1998; Walkup et al. 2001). In these short-term studies, therapeutic dosing of SSRIs resulted in demonstrable efficacy with a low burden of adverse events. In reports of larger controlled trials, PAEs were reported at 17% (Keller et al. 2001) to 37% (March et al. 1998) of children receiving SSRI. Although our data appear to differ with observations by others who observed that the onset of PAEs occurred soon after exposure to an SSRI (Keller et al. 2001; Riddle et al. 1991), we found that in the group of youths who developed a PAE relatively rapidly (median less than 3 months), the bulk of PAEs emerged within the first 3 weeks of treatment (Fig. 1). Clearly a better understanding of the onset of PAEs relative to SSRI administration is necessary.

	45. Emslie GJ, Mayes TL, Laptook RS, et al. Predictors of Response to Treatment in Children and Adolescents with Mood Disorders. Psychiatric Clinics of North America. 2003. 26:435.
	Recently, studies have shown several treatments to be effective in treating early onset depression, including specific psychotherapies, such as cognitive behavioral therapy (CBT) [4,5], and medications, such as selective serotonin reuptake inhibitors (SSRIs) [6–10].

	46. Diamond G, Siqueland L, Diamond GM. Attachment-Based Family Therapy for Depressed Adolescents: Programmatic Treatment Development. Clinical Child and Family Psychology Review. 2003. 6:107-27.
	Few adequately designed studies are available to establish the safety and efficacy of any class of medication for childhood and adolescent depression (Emslie, Walkup, Pliszka, & Ernst, 1999). Only three well-designed studies of Selective Seritonin Re-uptake Inhibitor (SSRI) for adolescent depression have demonstrated positive results (Emslie, Heiligenstein, et al., 2002; Emslie, Rush, et al., 1997; Keller, Ryan, Strober, et al., 2001).

	47. Dunn DW. Neuropsychiatric Aspects of Epilepsy in Children. Epilepsy and Behavior. 2003. 4:101-6.
	Paroxetine has been effective in treating depression in adolescents [60] and does not significantly lower the seizure threshold. It does inhibit cytochrome P450 enzyme systems and thus valproate blood levels should be monitored. Paroxetine has not been helpful in improving attention and the addition of a stimulant may improve academic functioning.

	48. March J, Silva S, Petrycki S, et al. Treatment of Adolescents with Depression Study (TADS): Rationale, Design, and Methods. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:531-42.
	Apart from Emslie’s randomized controlled trial of fluoxetine (Emslie et al., 1997, 2000), which along with the lack of efficacy data for the tricyclic antidepressants (Birmaher et al., 1998) formed the empirical basis for the TADS pharmacotherapy condition, controlled data favoring medication management were largely lacking. (It is reassuring that subsequent trials of sertraline [Wagner, 2002], citalopram [Wagner, 2001], paroxetine [Keller et al., 2001], and fluoxetine [Emslie et al., 2002] all confirm Emslie’s initial observations.)

	49. Birmaher B. Treatment of Psychosis in Children and Adolescents. Psychiatric Annals. 2003. 33:257-64.
	The selective serotonin reuptake inhibitors are efficacious and well tolerated by children and adolescents being treated for MDD.31-33

	50. Wagner KD. Major Depression in Children and Adolescents. Psychiatric Annals. 2003. 33:266-70.
	The efficacy and safety of paroxetine was assessed in 275 adolescent outpatients with major depression who were randomized to up to 40 mg of paroxetine, up to 300 mg of imipramine, or placebo for an 8-week trial. In approximately 80% of patients, this was a first depressive episode. The average duration of the current episode of major depression for these adolescents was 14 months. The paroxetine group showed significantly greater improvement than the other groups. Sixty-six percent of the paroxetine group were much or very much improved compared to 52% of the imipramine group and 48% of the placebo group. There was no statistically significant difference between the imipramine and placebo groups. The most common side effects of the paroxetine group were gastrointestinal symptoms, insomnia, somnolence, headache, dizziness, and tremor. For the imipramine group, the most common side effects were cardiovascular (eg, tachycardia, orthostatic hypotension and electrocardiogram changes), gastrointestinal symptoms, headache, dizziness, and tremor.23

	51. Gould MS, Greenberg T, Velting DM, et al. Youth Suicide Risk and Preventive Interventions: A Review of the past 10 Years. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:386-405.
	SSRIs have been shown to be more effective than placebo in treating depressed teenagers (Emslie and Mayes, 2001; Emslie et al., 1997; Keller et al., 2001), 

	52. Anon. Are SSRIs safe for children. The Medical Letter. 2003, 45:53-4
	Cites Keller paper amongst studies that have found SSRIs to be effective. Also, having examined the Keller paper, it concludes that ‘there are no convincing data showing that SSRIs, including paroxetine, are any less safe in children than adults’, does not note suicide related events as amongst its list of adverse effects in children, and concludes that ‘these drugs are much more likely to prevent suicide than to cause it’.

	53. Green B. Focus on Paroxetine. Current Medical Research and Opinion. 2003. 19:13-21. 
	A double-blind study of 275 adolescents with major depression compared 8 weeks of double-blind paroxetine (20–40 mg), imipramine (gradual upward titration to 200–300 mg), or placebo. Paroxetine demonstrated significantly greater improvement compared with placebo, but the response to imipramine was not significantly different from placebo for any depression measure. Withdrawal rates for adverse effects were 9.7% and 6.9% for paroxetine and placebo, respectively, and 31.5% for imipramine17.

	54. Pappadopulos E, MacIntyre JC, Crimson ML, et al. Treatment Recommendations for the use of Antipsychotics for Aggressive Youth (TRAAY) Part II. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:145-61.
	Although more data are needed, the use of SSRIs in children and adolescents has been shown to be effective in treating depression (e.g., Keller et al., 2001).

	55. Chan RTW, Rey JM, Hazell PL. Clinical Practice Guidelines for Depression in Young People: Are the Treatment Recommendations Outdated? Medical Journal of Australia. 2002. 177:448-51.
	Since 1997, there have been three RCTs5-7 and one systematic review8 supporting the efficacy of SSRIs in depressed young people. An RCT by Keller et al,6 published since the systematic review, has shown paroxetine to be well tolerated and effective in depressed adolescents. This multicentre study involved 275 patients aged 12–18 years with major depression, who were randomly assigned to one of three treatments: paroxetine (20–40 mg daily), imipramine (50–300 mg daily) or placebo. After eight weeks, paroxetine led to significantly greater improvement in depressive symptoms than placebo, while patients taking imipramine did no better than the placebo group. If results of the clinical global rating across the fluoxetine and paroxetine studies5,6 are combined using a fixed-effects model, participants taking medication are more likely to show improvement (odds ratio, 2.05; 95% CI, 1.24–3.38). The results of the paroxetine/imipramine study6 are consistent with systematic reviews14,15 that have found little benefit of tricyclic antidepressants in children and adolescents, apart from a small experimental study of pulse intravenous clomipramine16 that showed some short-term benefit in depressed adolescents.

	56. Hollon SD, Thase ME, Markowitz JC. Treatment and Prevention of Depression. Psychological Science. 2002. Supplement:39-77.
	Recent trials suggest greater therapeutic benefit with SSRIs. Emslie et al. (1997) found that children and adolescents between the ages of 7 and 17 were significantly more likely to respond to fluoxetine than to a pill-placebo control, and that there were no differences in response between children and adolescents. Similarly, Keller et al. (2001) found paroxetine (but not imipramine) superior to a placebo pill in an 8-week trial with adolescents.

	57. Pine DS. Treating Children and Adolescents with Selective Serotonin Reuptake Inhibitors: How Long is Appropriate? Journal of Child and Adolescent Psychopharmacology. 2002. 12:189-203.
	From Table 1: Positive response to treatment - 57/90 to SSRI 40/87 to PBO. 9/93 withdrew; 11/93 serious adverse events Data summarized in Table 1 most convincingly speak to the clinical benefits of SSRI treatment, supporting above-noted conclusions on the efficacy of SSRIs in pediatric mood and anxiety disorders. With respect to safety, as also shown in the table, relatively few subjects, ranging from approximately 5-15% of participants, have withdrawn from existing SSRI trials due to adverse events. The most common reasons for withdrawing have been either somatic complaints or signs of agitation. None of the trials provides strong evidence of possible serious adverse events. However, Keller et al. (2001) noted a relatively high rate of serious adverse events in depressed adolescents randomized to paroxetine (11 of 93 subjects, 12%) compared to placebo (2 of 87 subjects, 2%). 

	58. Frank E, Rush AJ, Blehar M, et al. Skating to Where the Puck is Going to be: A Plan for Clinical Trials and Translation Research in Mood Disorders. Biological Psychiatry. 2002. 52:631-54.
	Tricyclic antidepressants do not appear to work well in pediatric major depression. Studies to date are uniformly negative (Keller et al 2001) and are probably sufficient to conclude that tricyclic antidepressants (TCAs) are likely to be ineffective or much less effective in childhood and adolescent depression than they are in acute adult major depressive disorder (MDD) (Birmaher et al 1996; Keller et al 2001; Ryan and Varma 1998). Selective serotonin reuptake inhibitors appear to be efficacious in pediatric MDD. Three randomized controlled trials (RCTs) report superiority of SSRI to placebo (Emslie et al 1997, 2000; Keller et al 2001); however, two failed to find SSRI superiority, one of fluoxetine (Simeon et al 1990), which had a high placebo response rate, and a European industry-sponsored study of paroxetine (Milin et al 1999).

	59. Emslie GJ, Heiligenstein JH, Wagner KD, et al. Fluoxetine for Acute Treatment of Depression in Children and Adolescents: A Placebo-Controlled, Randomized Clinical Trial. Journal of the American Academy of Child and Adolescent Psychiatry. 2002. 41:1205-15.
	Paroxetine was also statistically significantly superior to placebo on one of two primary efficacy measures in a controlled clinical trial of treatment for adolescents (but not children) with MDD (Keller et al., 2001).

	60. Shugart MA, Lopez EM. Depression in Children and Adolescents – When ‘Moodiness’ Merits Special Attention. Postgraduate Medicine. 2002. 112:53.
	In another landmark study, Keller and associates( n16) found paroxetine to be a safe and effective treatment for major depression in adolescents. Adolescents in the double-blind, placebo-controlled trial received 20 to 40 mg of paroxetine, 200 to 300 mg of imipramine, or placebo over 8 weeks. Outcomes for children given imipramine were not significantly different from outcomes for youngsters who were given a placebo. Recent studies of the effectiveness of selective serotonin reuptake inhibitors (SSRIs) for childhood depression have yielded the first positive results of medication treatment for depression in children and adolescents.( n15, n16) SSRIs have a safer side effect profile than TCAs and have lower risks of cardiotoxicity and lethal overdose, which is particularly important when treating impulsive adolescents. Because of these and other findings, SSRIs are the most commonly used antidepressants for children and adolescents.

	61. Findling RL, Feeny NC, Stansbrey RJ, et al. Somatic Treatment for Depressive Illnesses in Children and Adolescents. Child and Adolescent Psychiatric Clinics of North America. 2002. 11:555.
	Moreover, the authors found that 31.5% of the patients treated with imipramine but only 9.7% of the patients treated with paroxetine withdrew from the treatment study because of side effects. Perhaps of greater importance, 14% of the patients treated with imipramine had cardiovascular side effects that led to discontinuation of the study. Published data available from a large, randomized, placebo-controlled clinical trial describe the acute efficacy of paroxetine in adolescents with depression (see Table 2). The authors of that study found that paroxetine was superior to placebo in reducing several measures of depressive sympatomology, whereas imipramine was not [8]. In summary, the evidence suggests that paroxetine is a safe and effective treatment for pediatric depressive-spectrum illnesses. From Table 2: Paroxetine, but not imipramine, was found to be superior to placebo on some, but not all, measures of depression. Paroxetine was better tolerated than placebo and was associated with low discontinuation rates from adverse events. 

	62. Axelson DA, Perel JM, Birmaher B, et al. Sertraline Pharmacokinetics and Dynamics in Adolescents. Journal of the American Academy of Child and Adolescent Psychiatry. 2002. 41:1037-44.
	There is growing evidence from randomized controlled trials that selective serotonin reuptake inhibitors (SSRIs) have efficacy in treating pediatric depression (Emslie et al., 1997; Keller et al., 2001), anxiety disorders (Research Unit on Pediatric Psychopharmacology Anxiety Study Group, 2001), and obsessive-compulsive disorder (March et al., 1998). Use of SSRIs in the pediatric population has exploded recently, with 600,000 children and adolescents prescribed SSRIs in 1996 and SSRI prescriptions to children and adolescents increasing by 74% from 1995 to 1999 (IMS America, cited by Strauch, 1997).

	63. Brent DA, Birmaher B. Adolescent Depression. New England Journal of Medicine. 2002. 347:667-71.
	Selective serotonin-reuptake inhibitors (SSRIs) are the most commonly used treatment for adolescent depression, because of the proven efficacy of fluoxetine, citalopram, and paroxetine in placebo-controlled trials, with a response rate of approximately 60 percent and a favorable side-effect profile.15,16

	64. Coghill D. Evidence-Based Psychopharmacology for Children and Adolescents. Current Opinion in Psychiatry. 2002. 15:361-8.
	A second RCT of paroxetine in adolescent depression [65..] added considerably to the evidence that the selective serotonin reuptake inhibitors (SSRIs) are effective and safe treatments, at least in the short term, for depressed young people. In this 8-week trial paroxetine was found to have significant clinical benefits across a range of measures over both placebo and imipramine [65..]. It seems likely that as the SSRIs all have similar mechanisms of action, they will all prove of use in the treatment of early-onset depression. The results of several industry-sponsored trials with a range of SSRIs, which are either underway or have been recently completed, will further clarify their role in this disorder.

	65. Everett AV. Pharmacologic Treatment of Adolescent Depression. Current Opinions in Pediatrics. 2002. 14:213-8.
	(in table) Significant improvement versus placebo A large placebo-controlled trial published in July 2001 investigated the efficacy of paroxetine in treatment of adolescent depression. This study found a significant improvement of depressive symptoms in adolescent patients treated with paroxetine compared with placebo [20••].

	66. Diler RS, Avci A. Selective Serotonin Reuptake Inhibitors in Children and Adolescents. Swiss Medical Weekly. 2002. 132:470-7.
	Paroxetine was compared to imipramine and placebo (20–40 mg/day paroxetine vs. 200–300 mg/day imipramine vs. placebo) in an 8 week study with 275 adolescents (aged from 12 to 18 years), and there were 63% paroxetine-responders based on achieving a Hamilton Rating Scale for Depression (HAM-D) total score of <=8 at endpoint compared to 50% imipramine-responders and 46% placebo-responders [17]. SSRIs were well tolerated with a rate of discontinuation for adverse events similar to or slightly higher than that of placebo [5, 16, 17, 20, 25, 26, 66].

	67. Carrey NJ, Dursun S, Clements R, et al. Noradrenergic and Serotonergic Neuroendocrine Responses in Prepubertal, Peripubertal, and Postpubertal Rats Pretreated with Desipramine and Sertraline. Journal of the American Academy of Child and Adolescent Psychiatry. 2002. 41(8).
	Selective serotonin reuptake inhibitors (SSRIs) have shown greater efficacy than TCAs; Emslie et al. (1997) determined that the SSRI fluoxetine was superior to placebo in the treatment of pediatric depression, and Keller et al. (2001) found that paroxetine was significantly superior to both imipramine and placebo on certain but not all primary outcome measures in a study of adolescent depression.

	68. Axelson DA, Birmaher B. Relation between Anxiety and Depressive Disorders in Childhood and Adolescence. Depression and Anxiety. 2001. 14:67-78. 
	Furthermore, tricyclic antidepressants (TCAs) have not been shown to be more efficacious than placebo for pediatric depression [Keller et al., 2001; Kye and Ryan, 1995]. Two large randomized controlled trials support the efficacy of SSRIs in pediatric depression: fluoxetine and paroxetine both were significantly more efficacious than placebo [Emslie et al., 1997; Keller et al., 2001].


 2. Papers that are ambiguous, but where the reader is likely to conclude that study 329 was positive.

	69. Cheung AH, Zuckerbrot RA, Jensen PS, et al; GLAD-PC Steering Group.Guidelines for Adolescent Depression in Primary Care (GLAD-PC): II. Treatment and ongoing management.Pediatrics. 2007;120 :e1313-26
	TABLE 1 Response Rates in RCTs of Antidepressants Based on

Clinical Global Impression
Paroxetine (Keller et al [2001]) Drug 66%; Placebo 48%; P  .02

(No reference made to primary outcomes)

	70. Bauer M, Bschor T, Pfennig A, et al. World Federation of Societies of Biological Psychiatry (WFSBP) Guidelines for Biological Treatment of Unipolar Depressive Disorders in Primary Care. World Journal of Biological Psychiatry. 2007. 8:67-104.
	SSRIs appear to have superior efficacy compared to placebo in children and adolescents (Level B) (for fluoxetine, see Emslie et al 1997; for paroxetine, see Keller et al. 2001).

	71. Cohen D. Should the use of Selective Serotonin Reuptake Inhibitors in Child and Adolescent Depression be Banned? Psychotherapy and Psychosomatics. 2007. 76:5-14.
	Table 1 summarizes all the published controlled randomized trials of SSRIs in child and adolescent depression. Overall, ten pharmacological trials were published up to 2004, with a total of 2,046 children and adolescents [14-23]; half of these trials tested fluoxetine. Of the other five studies, three concerned paroxetine even though one of them did not compare it to a placebo. One study suggested a possible superiority of paroxetine versus placebo but only in secondary variable comparisons [18]. In table 1, under the ‘Responders’ column, the results for HAM-D≤8 are listed rather than the result for response. A footnote says this is because ‘the primary outcome measure (HDRS) did not show a significant difference between active drug and placebo’ Moreover, in a trial comparing paroxetine and imipramine against placebo, Keller et al. [18] only found significant effects in patients treated with paroxetine. Again, these two studies suggest the possible antidepressant-specific effect of SSRI compared to TCAs in young subjects. 

	72. Miller A. Social Neuroscience of Child and Adolescent Depression. Brain and Cognition. 2007. 65:47-68.
	“When given paroxetine, almost two-thirds of depressed youngsters remitted from their depression, with slightly better clinical outcomes than depressed youngsters in the placebo control condition (Keller et al., 2001).”

	73. Mayes TL, Tao RR, Rintelmann JW, et al. Do Children and Adolescents have Differential Response Rates in Placebo-Controlled Trials of Fluoxetine? CNS Spectrums. 2007. 12:147-54.
	Several of the SSRIs have shown some positive efficacy in pediatric populations.4-9 In fact, the more marked drug-placebo difference in TADS7 in adolescent subjects may be due to the fact that a higher dose was used (mean: ~33 mg/day) than in these two studies. Contrary to these findings, in the paroxetine trial, there was substantial dropout in the children in that trial.6 Whether lower doses (with the shorter half-life of paroxetine) would have resulted in a different outcome is unknown.

	74. Hughes CW, Emslie GJ, Crismon ML, et al. Texas Children’s Medication Algorithm Project: Update from Texas Consensus Conference Panel on Medication Treatment of Childhood Major Depressive Disorder. Journal of the American Academy of Child and Adolescent Psychiatry. 2007. 46:667-86.
	One acute study of paroxetine failed to demonstrate efficacy on the a priori identified primary outcome, but found efficacy on several secondary outcome measures (Keller et al., 2001). Efficacy data are mixed with paroxetine. The adolescent study was positive on some secondary outcome variables (Keller et al., 2001)

	75. Wagner KD, Jonas J, Findling RL, et al. A Double-Blind, Randomized, Placebo-Controlled Trial of Escitalopram in the Treatment of Pediatric Depression. Journal of the American Academy of Child and Adolescent Psychiatry. 2006. 45:280-8.
	Paroxetine (Keller et al., 2001) and nefazodone (Rynn et al., 2002) have shown improvement in secondary outcome measures of clinical global improvement for adolescents with major depression; 

	76. Findling RL, McNamara NK, Stansbrey RJ, et al. The Relevance of Pharmacokinetic Studies in Designing Efficacy Trials in Juvenile Major Depression. Journal of Child and Adolescent Psychopharmacology. 2006. 16:131-45.
	Keller et al. (2001); Laughren (2004), 275 12–18 20 mg with optional, subsequent increases in 10-mg increments to a maximum dose of 40 mg In a study in which 275 youths 12–18 years of age were randomized to receive paroxetine, imipramine, or placebo in a double-blind fashion, paroxetine was found not to be superior to placebo on the two primary outcome measures (Keller et al. 2001). However, paroxetine was shown to be associated with greater symptom reduction than placebo on several secondary outcome assessments. In this study, patients were initially treated with 20mg/day of paroxetine given as a single daily dose. Subjects could subsequently have their dose of paroxetine increased in 10-mg increments to a maximum total daily dose of 40 mg/day, with doses of 30 or 40 mg/day given in divided doses, based on the treating physicians’ discretion. Of the 93 youths treated with paroxetine, 42 remained on 20 mg/day, with the rest having their dose increased to 30 or 40mg/day (GlaxoSmithKline 2005b).

	77. Safer DJ. Should Selective Serotonin Reuptake Inhibitors be Prescribed for Children with Major Depressive and Anxiety Disorders? Pediatrics. 2006. 118:1248-51.
	the results of secondary analyses,7,8 the combined trial findings for sertraline,9 the venlafaxine trial,10 and the fluoxetine trials2,3,11 suggest that, on average, there is a modest overall degree of efficacy from SSRIs and venlafaxine for adolescents with MDD. Many research assessments of treatment efficacy in pediatric psychiatry have used the Clinical Global Impression– Improvement Scale (CGI-I)13 as a primary outcome measure.11,14 For example, CGI-I ratings have been applied to outcomes in OCD,15,16 social anxiety,17,18 separation anxiety,19 and depression.7,11,14 Because ~30% to 40% of youth with MDD have a concurrent anxiety disorder,7,9,11 it is quite possible that SSRI treatment could have a measurable influence on the treatment outcome of depressed youth by impacting on the anxiety symptom dimension.

	78. Emslie GJ, Wagner KD, Kutcher S, et al. Paroxetine Treatment in Children and Adolescents with Major Depressive Disorder: A Randomised, Multicenter, Double-Blind, Placebo-Controlled Trial. Journal of the American Academy of Child and Adolescent Psychiatry. 2006. 45:709-19.
	Paroxetine has been studied in three randomized, double-blind, placebo-controlled trials in depressed children and/or adolescents. The results of the first two trials, which enrolled adolescents only, produced equivocal results overall (Berard et al., 2006; Keller et al., 2001). The first, a study comparing paroxetine, imipramine, and placebo in adolescents with major depressive disorder (MDD), failed to show a difference between paroxetine and placebo on the primary outcome (Hamilton Depression Rating Scale score e8 or 50% decrease on it). However, several secondary outcome measures did show differences between paroxetine and placebo, but not between imipramine and placebo (Keller et al., 2001). Thus, there was some evidence of positive benefit for adolescents taking paroxetine in the first RCT. These findings, although in contrast to those reported for secondary efficacy variables in a previous study examining paroxetine in adolescent depression (Keller et al., 2001), are not inconsistent with the findings for many antidepressants studied in pediatric patients. This pattern of high placebo response was also observed in the two previous trials examining paroxetine use in depressed pediatric patients, both of which also failed to demonstrate statistical superiority of paroxetine versus placebo on the prospectively defined primary efficacy endpoints (Berard et al., 2006; Keller et al., 2001). Demonstrating statistically and clinically significant differences from placebo in the face of high placebo response rates continues to be one of the challenges researchers face when studying pediatric MDD. Other factors that may have contributed to the nonsignificant finding in this study include dosing and medication compliance related issues. The average daily dose of paroxetine overall was 20.4 mg/day (18.9 mg/day for children and 21.8 mg/day for adolescents), which is somewhat lower than the mean daily dose administered in the previous paroxetine adolescent depression trial (approximately 28 mg/day) that showed some evidence of efficacy (Keller et al., 2001). 

	79. Vitiello B, Rohde P, Silva S, et al. Functioning and Quality of Life in the Treatment of Adolescents with Depression Study (TADS). Journal of the American Academy of Child and Adolescent Psychiatry. 2006. 45:1419-26.
	In a number of placebo-controlled trials of selective serotonin reuptake inhibitor medications in youth with major depression, there was no statistically significant effect of treatment on level of functioning, despite significant improvement in depressive symptoms (Emslie et al., 1997, 2002; Keller et al., 2001; Wagner et al., 2003).

	80. Berard R, Fong R, Carpenter DJ, et al. An International, Multicenter, Placebo-Controlled Trial of Paroxetine in Adolescents with Major Depressive Disorder. Journal of Child and Adolescent Psychopharmacology. 2006. 16:59-75.
	Results of a previously completed North American study examining paroxetine therapy in depressed adolescents have already been published (Keller et al. 2001). Whereas that initial study provided evidence suggestive of efficacy (based on secondary endpoints), questions still remained regarding the usefulness of paroxetine in this population. We report in this paper the results of a second multicenter, placebo-controlled study conducted to examine paroxetine therapy in adolescents with unipolar major depression, this time in an international setting. These findings, though less suggestive of an effect of paroxetine than those from a prior study also examining paroxetine in adolescent depression (Keller et al. 2001), are not inconsistent with the findings for most other antidepressants studied in this population. Moreover, a recent FDA review of efficacy results from 15 trials in pediatric MDD for nine different antidepressants reported an overall success rate of only 20% (3 of 15 trials positive based on primary outcome measures; Laughren 2004).

	81. Rynn M, Wagner KD, Donnelly C, et al. Long-term Sertraline Treatment of Children and Adolescents with Major Depressive Disorder. Journal of Child and Adolescent Psychopharmacology. 2006. 16:103-16.
	larger studies of SSRIs for acute treatment of MDD in children and adolescents have shown some modest evidence of efficacy (Wagner et al. 2003; Keller et al. 2001; Emslie et al. 1998, 2002).

	82. Mann JJ, Emslie G, Baldessarini RJ, et al. ACNP Task Force Report on SSRIs and Suicidal Behavior in Youth. Neuropsychopharmacology. 2006. 31:473-92. 
	See Figure 1 A study of paroxetine failed to demonstrate effectiveness on the primary outcome that was identified a priori in the RCT protocol, but found the effectiveness of paroxetine on several secondary outcome measures (Keller et al, 2001). Other outcomes favored paroxetine over placebo: HAM-D (p¼0.001), K-SADS-L depressed mood items (p¼0.05), and HAM-D p8 (which is part of the first primary outcome; p¼0.02) (Keller et al, 2001). It is noteworthy that imipramine was not superior to placebo on any outcome measure, making the result with paroxetine more striking and replicating the reported lack of efficacy of tricyclic antidepressants in adolescents and children. A study of paroxetine failed to demonstrate effectiveness on the primary outcome that was identified a priori in the RCT protocol, but found the effectiveness of paroxetine on several secondary outcome measures (Keller et al, 2001). Results of 329 also shown in Figures 1-4

	83. Hammerness PG, Vivas FM, Geller DA. Selective Serotonin Reuptake Inhibitors in Pediatric Psychopharmacology: A Review of Evidence. Journal of Pediatrics. 2006. 148:158-65.
	Paroxetine (20 to 40 mg/day) also demonstrated superiority over placebo (secondary outcome measures) and comparability to the serotonergic tricyclic antidepressant (TCA) clomipramine (75 to 150 mg/day) in RCTs of adolescent MDD.20,21

	84. Healy D. Manufacturing Consensus. Culture Medicine and Psychiatry. 2006. 30:135-56.
	The first study undertaken with Paxil, protocol 329, was conducted in the early to mid-1990s. The published report from 2001 pointed to mixed benefits of Paxil on the primary end points of the trial, with apparent responsiveness on some measures accompanied by nonresponsiveness on others, and concluded that Paxil is effective, safe, and generally well tolerated (Keller et al. 2001). But in this study there was an increased rate of suicidal acts on Paxil (5/93; a 5.4 percent rate) compared with either imipramine (1/95) or placebo (0/89). The difference between Paxil and comparators was significant.

	85. Dopheide JA. Recognizing and Treating Depression in Children and Adolescents. American Journal of Health-System Pharmacy. 2006. 63:233-43.
	Paroxetine was the second most commonly prescribed SSRI in 2002, despite only one published trial describing its efficacy on the secondary outcome measure, the Clinical Global Impressions (CGI) scale.1 There was no difference between paroxetine and placebo in the improvement of depression on the primary outcome measure, the Hamilton Depression Rating Scale (HAMD). This eight-week trial compared the effect of paroxetine (n =93) to imipramine (n = 87) and placebo (n = 95) in adolescents age 12–18 years.47 Exclusion criteria included the presence of bipolar illness, schizoaffective disorder, alcohol or substance use, PTSD, and current suicidal ideation or plans.47 Ten patients treated with paroxetine developed adverse psychiatric events, including worsening depression (n = 2), emotional lability with suicidal ideation or gestures (n = 5), conduct problems or hostility (n =2), and euphoria (n = 1).47

	86. Kennard BD, Emslie GJ, Mayes TL, et al. Relapse and Recurrence in Pediatric Depression. Child and Adolescent Psychiatric Clinics of North America. 2006. 15:1057-79.
	Table 1 includes all available remission rates for randomized, controlled trials to date [65-70]. Remission rates are correctly reported, even though remission is not a term used in the Keller paper.

	87. Kennard B, Silva S, Vitiello B et al. Remission and Residual Symptoms after Short-term Treatment in the Treatment of Adolescents with Depression Study (TADS). Journal of the American Academy of Child and Adolescent Psychiatry. 2006. 45:1404-11.
	In an adolescent study, Keller et al. (2001) reported a remission rate of 63% following an 8-week trial of paroxetine, with the remission criterion of a Hamilton Depression Rating Scale score ≤8. It is unclear why the remission rate in this trial is so high; however, it is possible that the criterion selected or using an adult depression rating scale (Hamilton Depression Rating Scale) may have affected the results.

	88. Weintrob A. Placebo Use. Journal of the American Academy of Child and Adolescent Psychiatry. 2005. 44:624.
	Another example would be Keller et al. (2001), whose article demonstrated small differences between paroxetine and imipramine versus placebo (HAM-D ≤8%–63% versus 50% versus 46%; HAM-D ≤8% or 50% reduction in baseline; HAM-D 67% versus 59% versus 55%). That article further noted that neither paroxetine nor imipramine differed significantly from placebo on parent- or self-rating measures.

	89. Ginsburg GS, Albano AM, Findling RL, et al. Integrating Cognitive Behavioral Therapy and Pharmacotherapy in the Treatment of Adolescent Depression. 2005. 12:252-62. 
	With a growing empirical foundation coalescing in the Treatment for Adolescents With Depression Study (TADS), we are approaching a consensus that cognitive behavioral therapy (CBT) and pharmacotherapy (PT; specifically the selective serotonin reuptake inhibitors [SSRIs] ), are beneficial in the treatment of adolescent MDD (Emslie et al., 1997; Emslie, Heiligenstein, & Wagner, 2002; Harrington, Whittaker, Shoebridge, & Campbell, 1998; Keller et al., 2001; Lewinsohn & Clarke, 1999; Wagner et al., 2003). There are also data that both sertraline (Zoloft) (Wagner et al., 2003) and citalopram (Celexa) (Wagner et al., 2002) have acute efficacy in the treatment of juvenile MDD. In addition, there is evidence that acute treatment with paroxetine (Paxil) (Keller et al., 2001) or nefazodone (Serzone) (Emslie, Findling, et al., 2002) might be associated with beneficial effects in youths with MDD, although nefazodone was banned from use by the drug manufacturer due to the potential for serious adverse events. Although generally well tolerated, the most common side effects noted in published clinical trials with fluoxetine, sertraline, and paroxetine included sedation, gastrointestinal side effects, headaches, and restlessness. These side effects typically do not lead to medication discontinuation for most patients.

	90. Dudley AL, Melvin GA, Williams NJ, et al. Investigation of Consumer Satisfaction with Cognitive-Behaviour Therapy and Sertraline in the Treatment of Adolescent Depression. Australian and New Zealand Journal of Psychiatry. 2005. 39:500-6.
	Clinical trials of treatment for adolescent depression have found empirical support for the efficacy of cognitive-behavioral therapy (CBT) [2-4], antidepressant drug therapy [5-8] and interpersonal therapy [9].

	91. Farley RL. Pharmacological Treatment of Major Depressive Disorder in Adolescents. The Scientific World Journal. 2005. 5:420-6. 
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	92. Thompson C, Mazet P, Cohen D. Treatment of a Suicide Attempt through Psychodynamic Therapy in a 17-year-old boy with Depression: A Case Study. Israel Journal of Psychiatry and Related Sciences. 2005. 42:281-5.
	Choosing an appropriate therapeutic course for depression during adolescence is very difficult if one wants to refer to evidence based criteria. Contrarily to its adult counterpart, adolescent depression has not been shown to be responsive to an antidepressant regimen although several studies with serotoninergic agents are encouraging (1-3) and their use is widespread (4).

	93. Kratochvil CJ, Simons A, Vitiello B, et al. A Multisite Psychotherapy and Medication Trial for Depressed Adolescents: Background and Benefits. Cognitive and Behavioral Practice. 2005. 12:159-65.
	Randomized, controlled clinical trials have begun to support the efficacy of certain selective serotonin reuptake inhibitors (SSRIs) in ameliorating the symptoms of depression in adolescents (Emslie et al., 1997; Emslie, Heiligenstein, & Wagner, 2002; Keller et al., 2001; Wagner et al., 2003, 2004). Whereas studies with older tricyclic antidepressants failed to yield evidence of efficacy, the SSRI medications, especially fluoxetine, have shown positive results. Yet, some questions persist about the SSRIs. For example, a published multicenter study of paroxetine yielded favorable results on some global measures, but statistical significance was not achieved for the primary outcome measures due to high placebo response rates (Keller et al., 2001).

	94. Ryan ND. Treatment of Depression in Children and Adolescents. Lancet. 2005. 366:933-40.
	From table: Neither primary endpoint measure reached significance but paroxetine significantly better than placebo on four of six secondary endpoint measures. the side-effect profile of SSRI and other newer antidepressants seems similar in youths to that seen in adults.52

	95. Haapasalo-Pesu KM, Vuola T, Lahelma L, et al. Mirtazapine in the Treatment of Adolescents with Major Depression: An Open-Label, Multicenter Pilot Study. Journal of Child and Adolescent Psychopharmacology. 2004. 14:175-84.
	Two double-blind, placebo-controlled studies with fluoxetine, and one each with paroxetine, citalopram, and sertraline in adolescents with major depression reported positive effects of SSRIs (Emslie et al. 1997; 22002; Keller et al. 2001; Wagner et al. 2001; 2002) In recent placebo-controlled studies, the respective percentages of responders according to the CGI-I in the placebo-controlled studies have been 52%-56% of those receiving fluoxetine versus 33%-37% receiving a placebo (Emslie et al. 1997; 2002), and 66% of paroxetine subjects versus 48% of placebo subjects (Keller 2001). 

	96. Pappadopulos EA, Guelzow BT, Wong C, et al. A Review of the Growing Evidence Base for Pediatric Psychopharmacology. Child and Adolescent Psychiatric Clinics of North America. 2004. 13:817.
	The 10-year review articles [11,12] described a period of great change. Because of doubts about their efficacy [67,72-76], and concerns about their potentially deadly side effects [77,78], TCAs were being replaced by SSRIs as the first-line treatment agents of choice [12,72]. An 8-week, double-blind, multisite RCT compared the efficacy of paroxetine (mean dose, 28mg/day +/- 8.54mg), the TCA imipramine (mean dose, 205.8mg/day +/- 63.94mg), and placebo in 275 adolescents [74]. A significantly greater number of patients who took paroxetine showed improvement on the Hamilton Depression Rating Scale [98] over placebo. However, patients who took paroxetine did not separate from placebo on three of the seven outcome measures or any of the nonsymptom measures of functioning, health, and behaviour improvement. Patients who took paroxetine also had a significantly higher rate of serious adverse events than patients who took placebo (11.8% versus 2.4%). Many challenges face researchers who study pediatric depressive disorders [4,11,51,67,72,75,76,81,82]. Robust placebo responses are common in RCTs of antidepressants [74,89,90,95], which clouds the question of response etiology [51]. 

	97. Wagner KD. Pharmacotherapy for Major Depression in Children and Adolescents. Progress in Neuro-Psychopharmacology and Biological Psychiatry. 2005. 29:819-26.
	In a multicenter double-blind placebo-controlled trial for 275 adolescent outpatients with major depression, adolescents were randomized to paroxetine (20 to 40 mg/day), imipramine (50 to 300 mg/day), or placebo for an 8-week trial (Keller et al., 2001). The two primary efficacy measures were endpoint response (Hamilton Rating Scale for Depression) (HAM-D) score <8 or >50% reduction in baseline HAM-D) and change from baseline HAM-D score. There were no significant differences for paroxetine and imipramine compared to placebo in these outcome measures. On the basis of CGI scores of much or very much improved, the response rate of the paroxetine group (66%) was significantly greater than the imipramine (52%) and placebo (48%) groups. Treatment emergent adverse effects for the paroxetine group were headache, nausea, dizziness, dry mouth and somnolence which were comparable to the rates of placebo except for somnolence (70% for paroxetine, 3% for placebo). The most common adverse effects for the imipramine group were dizziness, dry mouth, headache, nausea, and tachycardia. (ie, downplays AEs) 

	98. Cheung AH, Emslie GJ, Mayes TL. Review of the Efficacy and Safety of Antidepressants in Youth Depression. Journal of Child Psychology and Psychiatry. 2005. 46:735-54.
	Three double-blind, placebo-controlled trials have been conducted with paroxetine. The only published report of these trials involved a study of 275 adolescents (age 12–18) with MDD at twelve centers across the US and Canada (Keller et al., 2001). Adolescents were randomized to paroxetine, imipramine, or placebo for 8 weeks. Dosing of paroxetine was initiated at 20 mg/day, with optional increase to 30–40 mg/day after at least 4 weeks of treatment. Imipramine was initiated at 50 mg/day and gradually increased to 250–300 mg/day after week 4. The two primary outcome measures were 1) HAM-D ≤8, or 50% decrease from baseline, and 2) change in HAM-D total score. On the first primary outcome (HAM-D ≤8 or 50% decrease), no statistical difference was found between paroxetine, imipramine, and placebo (66.7% vs. 58.5% vs. 55.2%. respectively). Change in the HAM-D total score was also not significant ()12.2 ± .88 vs. )10.6 ± .97 vs. )10.5 ± .88). Secondary outcomes, however, suggested positive effects of paroxetine. With CGI-I of 1 or 2, response rates were 65.6% in the paroxetine group, compared to 52.1% for imipramine and 48.3% for placebo (p ¼ .02). HAM-D and K-SADS-L depressed mood items were also significantly better in the paroxetine group (p ¼ .001, p ¼ .05, respectively). Finally, remission rates, defined as HAM-D ≤8 (part of the first primary outcome), were significantly higher in subjects treated with paroxetine (66%, p ¼ .02) compared with imipramine (50%) and placebo (46%). Differences in mean CGI scores, K-SADS-L depression sub-scores, and HAM-D totals at endpoint were not statistically significant between groups, however. The first difference in trials is simply the number of sites selected for the study. Obviously, the more sites used, the more variability in the conduct of the study, which impacts outcome. Table 4 shows the difference between active medication and placebo in the 6 published trials of SSRIs (Emslie et al., 1997, 2002a; Keller et al., 2001; March et al., 2004; Wagner et al., 2003, 2004). Another example is that some trials excluded subjects with certain comorbid disorders, while others did not. An example is the exclusion of patients with eating disorders in the published paroxetine study (Keller et al., 2001). Likewise, some trials allowed ongoing supportive psychotherapy, strictly prohibited in others. In the published paroxetine study, discontinuation due to adverse events occurred in 9.7% (n ¼ 9) for paroxetine and 6.9% (6) for placebo (Keller et al., 2001). In the published report of paroxetine, 11 (12%) patients on paroxetine and 2 (2%) patients on placebo were reported to have SAEs (Keller et al., 2001). SAEs in the study were defined as serious if they resulted in hospitalization, were associated with suicidal gestures, or were determined by the treating physician to be serious. Of the 11 SAEs with paroxetine, 1 was a severe headache and the other 10 subjects had various psychiatric events including worsening of depression (2), ‘emotional lability’ (e.g., suicidal ideation/gestures; 5), hostility or conduct problems (2), and euphoria (1). Seven of these patients were hospitalized. Only the subject with headache was considered to have a drug-related SAE. In the placebo group, 1 subject developed ‘emotional lability’ and 1 had a worsening of depression.

	99. Hallfors DD, Waller MW, Ford CA, et al. Adolescent Depression and Suicide Risk – Association with Sex and Drug Behavior. American Journal of Preventive Medicine. 2004. 27:224-31.
	Management plans may need to address issues related to sexually transmitted infections, HIV, unintended pregnancy, drug use, injury prevention, and depression and/or suicide risk. It is particulary important not to miss opportunities to diagnose depression because effective treatments are available,45–48 or to overlook suicide risk because suicide can be prevented.

	100. Martin A, Young C, Leckman JF, et al. Age Effects on Antidepressant-Induced Manic Conversion. Archives of Pediatrics and Adolescent Medicine. 2004. 158:773-80.
	Children and adolescents younger than 15 years, especially those treated with SSRIs or other antidepressants, are at heightened risk of manic conversion, cautions to be evaluated clinically, scientifically, and ethically43 in the context of a growing evidence base for their use.39,44-46

	101. Haapasalo-Pesu KM, Erkolahti R, Saarijarvi S, et al. Prescription of Psychotropic Drugs in Adolescent Psychiatry Wards in Finland. Nordic Journal of Psychiatry. 2004. 58:213-8.
	Studies with selective serotonin reuptake inhibitors (SSRIs) have yielded encouraging results. Double-blind, placebo-controlled studies with fluoxetine, paroxetine and citalopram in depressed adolescents support positive effects of SSRIs (16-/19).

	102. Richardson LP, DiGiuseppe D, Christakis DA, et al. Quality of Care for Medicaid-Covered Youth Treated with Antidepressant Therapy. Archives of General Psychiatry. 2004. 61:475-80.
	The results of recent studies4-7 suggest that selective serotonin reuptake inhibitor antidepressants (SSRIs) may be effective in reducing symptoms of depression in adolescents and children.

	103. Cohen D, Gerardin P, Mazet P, et al. Pharmacological Treatment of Adolescent Major Depression. Journal of Child and Adolescent Psychopharmacology. 2004. 14: 19-31.
	Keller et al. (2001), in a double-blind trial involving 275 adolescents, showed that the SSRI paroxetine was significantly superior to placebo in treating adolescent depression, whereas imipramine, a TCA with no SSRI activity, was not. Sixty-seven percent of subjects treated with paroxetine were much or very much improved at end point compared with 52% and 48% of those who received imipramine and placebo, respectively. Of note, in the Keller et al. (2001) study, no statistical difference was found between paroxetine and placebo on the primary outcome measure (50% or greater decrease in the Hamilton Depression Rating Scale score). In Keller et al.’s (2001) study, the rate of discontinuation due to side effects was 10% in the SSRI group (paroxetine), compared with 32% in the TCA (imipramine) group and 7% in the placebo group. Besides the above nonspecific factors, it remains likely that more specific factors are involved in the original pattern of response to drugs in adolescent depression. In light of the recently demonstrated efficacy of fluoxetine, paroxetine, and sertraline, one hypothesis for their success is the possible specific pharmacological effect of serotonergic agents in juvenile MDD. The superiority to placebo (Emslie et al. 1997, 2002; Keller et al. 2001; Wagner et al. 2003) and to TCAs devoid of serotonergic activity (Keller et al. 2001) might be explained by (1) the profile of side effects, given that SSRIs usually exhibit fewer adverse effects than TCAs, and/or (2) specific serotonin effect in the adolescent age group, given that most TCAs (except clomipramine) do not have a serotonergic effect. In table 1, under the ‘Responders’ column, the results for HAM-D≤8 are listed rather than the result for response. A footnote says this is because ‘the primary outcome measure (HDRS) did not show a significant difference between active drug and placebo’ 

	104. Findling RL, Feeny NC, Stansbrey RJ, et al. Somatic Treatments for Depressive Illnesses in Children and Adolescents. Psychiatric Clinics of North America. 2004. 27:113.
	Moreover, the authors found that 31.5% of the patients treated with imipramine but only 9.7% of the patients treated with paroxetine withdrew from the treatment study because of side effects. Perhaps of even greater importance, 14% of the patients treated with imipramine had cardiovascular side effects that led to discontinuation of the study. Paroxetine, but not imipramine, was found to be superior to placebo on some, but not all, measures of depression. Paroxetine was better tolerated than placebo and was associated with low discontinuation rates from adverse events. Published data available from a large, randomized, placebo-controlled clinical trial describe the acute efficacy of paroxetine in adolescents with depression (see Table 2). The authors of that study found that paroxetine was superior to placebo in reducing several measures of depressive symptomatology, whereas imipramine was not [8]. In summary, the evidence suggests that paroxetine is a safe and effective treatment for pediatric depressive-spectrum illnesses. Doses of paroxetine lower than those generally administered to adult patients may be effective for treating depressed children. For this reason the authors initiate treatment with paroxetine at a dose of 10 mg/day and use 10-mg dose increments as needed. More data from randomized, placebo-controlled trials are necessary to confirm or to refute these impressions.

	105. Healy D. Shaping the Intimate: Influences on the Experience of Everyday Nerves. Social Studies of Science. 2004. 34:219-45.
	In Glaxo’s trials, while Paxil was marginally better than placebo on physician based measures of outcome, there was a 5% suicidal act rate on Paxil, a measure arguably of greater interest to parents, compared with a 0% suicidal act on placebo (Keller et al., 2001). Despite this, physicians speaking for Glaxo exhort doctors to detect and treat depression on the basis that treatment will reduce risks of suicide.

	106. Wagner KD, Ambrosini P, Rynn M, et al. Efficacy of Sertraline in the Treatment of Children and Adolescents with Major Depressive Disorder – Two Randomised Controlled Trials. Journal of the American Medical Association. 2003. 290:1033-41.
	Published reports of 2 large multicenter, placebo-controlled studies of fluoxetine30 and paroxetine31 also reported favourable results, but statistical significance was not achieved for the primary end points. Of the 3 randomized, double-blind, placebo-controlled trials of an SSRI in pediatric MDD that have been published to date,29-31 only 1, the study by Emslie et al29 of fluoxetine, reported statistically significant better results for the prospectively defined primary end point, and this was a comparatively small (n=96) single-center trial. High placebo response rates have been a consistent feature of psychopharmacological studies of depressed adults,46 and although studies of depressed youth are comparatively small in number, the data suggest that the placebo response rate is at least as high in this age population.20,21,29-31

	107. Richardson LP, DiGiuseppe D, Garrison M, et al. Depression in Medicaid-Covered Youth – Differences by Race and Gender. Archives of Pediatrics and Adolescent Medicine. 2003. 157:984-9.
	Although psychotherapy4 and selective serotonin reuptake inhibitor antidepressants5-7 are thought to be effective treatments for adolescent depression, it is not known what proportion of depressed youth receive these treatments.

	108. Ryan ND. Medication Treatment of Depression in Children and Adolescents. CNS Spectrums. 2003. 8:283-7.
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	109. Findling RL, McNamara NK, O’Riordan MA, et al. An Open-Label Study of St. John’s Wort in Juvenile Depression. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:908-14.
	The antidepressants fluoxetine (Emslie et al., 1997, 2002), sertraline (Wagner and Wohlberg, 2002), paroxetine (Keller et al., 2001), citalopram (Wagner et al., 2002), and nefazodone (Rynn et al., 2002) all have evidence of having both safety and efficacy in the acute treatment of MDD in juveniles.

	110. Ryan ND. Child and Adolescent Depression: Short-Term Treatment Effectiveness and Long-Term Opportunities. International Journal of Methods in Psychiatric Research. 2003. 12:44-53.
	Results have been reported of an additional eight-week, double-blind study comparing the efficacy of paroxetine with placebo and imipramine for the treatment of adolescent depression (Keller et al., 2001). Paroxetine has also been shown to be more efficacious than placebo on measures of recovery and depressed mood; however, there was no statistical difference observed on the pre-planned Hamilton Rating Scale for Depression (HAM-D) aggregate score (Keller et al., 2001). This is in contrast to the comparison of imipramine and placebo from the same study, in which imipramine was shown to have no greater efficacy than placebo on any measure (Keller et al., 2001).

	111. Chan RTW, Rey JM, Hazell PL. Clinical Practice Guidelines for Depression in Young People. Medical Journal of Australia. 2003. 178:300-2.
	In relation to the study by Keller et al,2 their criticism about the criteria for response has already been answered elsewhere. (Criteria were defined in the report as a final Hamilton Rating Scale for Depression [HAM-D] score that was ≤8 or a reduction from baseline of ≥50%. Dual criteria were selected because the scores at entry could range from a minimum of 12 [set by protocol] to a maximum of 53 [highest scores for the 17-item HAM-D]. Limiting response to either a 50% reduction or a specified cut-off point would impede patients at the lower end of the ranges from meeting the criterion.3) The concern about the absence of differences in change scores on the HAM-D cannot be resolved, as mean change in scores and standard errors of the means were not reported . However, 63.3% (57/90) of subjects taking paroxetine (P=0.02 versus placebo) achieved a HAM-D total score of ≤8 at endpoint. 

	112. Hauenstein EJ. Depression in Adolescence. Journal of Obstetric Gynecologic and Neonatal Nursing. 2003. 32:239-48.
	There are preliminary data that the selective serotonin reuptake inhibitors (SSRIs) are effective in treating MDD in adolescents (Birmaher et al., 1996a; Keller et al., 2001; Sampson & Mrazek, 2001). A recent randomized, placebo-controlled trial found that there was a modest improvement in the clinical ratings of mood, but not in functioning and self-esteem, when comparing Paxil, imipramine, and placebo (Keller et al., 2001). Although Paxil was effective when compared with placebo, imipramine was not. With the exception of the Keller et al. (2001) study, significant methodological problems undermine the validity of the findings. Many of these were research design problems; for example, having too few participants. Several aspects of adolescent development also cloud the evaluation of medication efficacy (Birmaher et al., 1996a). First, adolescents respond to placebo medication at rates of 50% to 70%. In the Keller et al. (2001) study, which used three independent measures of MDD, the placebo response ranged from 46% to 55.2%. It is difficult to ascertain the efficacy of any medication when placebo responses are so high.

	113. Braconnier A, Le Coent R, Cohen D. Paroxetine versus Clomipramine in Adolescents with Severe Major Depression: A Double-Blind, Randomized, Multicenter Trial. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:22-9.
	Keller et al. (2001), in a double-blind trial involving 275 adolescents, tended to show that paroxetine, an SSRI, was significantly superior to placebo in treating adolescent depression, whereas imipramine, a TCA with no SRI activity, was not. Sixty-seven percent of the patients treated with paroxetine were much or very much improved at end point, compared with 52% and 48% who received imipramine and placebo, respectively. Of note, paroxetine showed efficacy on some of the outcome measures only, but not the primary outcome measure. No comparison between paroxetine and imipramine was performed (Keller et al., 2001). The lack of a placebo control group prevents any conclusion about the efficacy of paroxetine or clomipramine in adolescent depression. A placebo-controlled trial could support such a conclusion. One such trial with paroxetine exists (Keller et al., 2001) and showed that paroxetine was superior to placebo in treating adolescents with depression on some outcome measures only. The lack of a placebo control group was chosen by investigators for ethical reasons. Most of them refused to have potentially suicidal adolescents with severe MDD on a placebo regimen. the current results do not reject the hypothesis that SRIs, whether they are specific SRIs, such as paroxetine, or TCAs, such as clomipramine, exhibit the same efficacy on depressive symptoms in adolescents. In contrast, Keller et al. (2001) demonstrated in the same multicenter study that paroxetine was superior to placebo in treating adolescent depression on some outcome measures, whereas imipramine, a TCA with no SRI activity, was not. Bearing in mind that (1) several trials have failed to demonstrate the superiority of TCAs with no SRI activity over placebo in the treatment of adolescent depression (Geller et al., 1999); (2) one recent trial involving a large patient sample demonstrated the efficacy of fluoxetine in treating juvenile depression (Emslie et al., 1997), whereas another trial tended to show the efficacy of paroxetine in this indication (Keller et al., 2001) the current data support the serotonin hypothesis as both paroxetine and clomipramine exhibit similar efficacy on depressive symptoms, but do not confirm it in the absence of a placebo arm. Antidepressants with SRI activity should therefore be preferred in the treatment of severe depression in young people when a prescription is required. However, more studies comparing SRIs versus placebo are needed to establish definitively their efficacy in this age group, since (1) other trials were negative for fluoxetine (Simeon et al., 1990) and paroxetine (Milin et al., 1999), and (2) the Keller et al. study (2001) showed superiority of paroxetine on some outcome measures only.

	114. Healy E, Saha S, Subotsky F, et al. Emergency Presentations to an Inner-City Adolescent Psychiatric Service. Journal of Adolescence. 2002. 25:397-404.
	Routine screening for depressive symptoms could facilitate earlier detection of at-risk individuals, and more effective prevention or early intervention. This seems particularly pertinent, now that there are efficacious treatments for depression in youth, with randomize controlled trials of medication and of psychotherapy in depressed young people suggesting a decrease in depressive symptomatology and suicidal ideation (Kolko et al., 2000; Keller et al., 2001).

	115. Baumgartner JL, Emslie GJ, Crismon ML. Citaloprarn in Children and Adolescents with Depression or Anxiety. Annals of Pharmacotherapy. 2002. 36:1692-7.
	Fluoxetine has demonstrated efficacy in controlled trials7 in the treatment of depression in children and adolescents, and a controlled trial8 of paroxetine showed beneficial effects in adolescents.

	116. Costello EJ, Pine DS, Hammen C, et al. Development and Natural History of Mood Disorders. Biological Psychiatry. 2002. 52:529-42.
	In contrast, preliminary evidence suggests that selective serotonin reuptake inhibitors (SSRIs) work well in young adolescents and in children as young as 7 years (Emslie et al 1997; Keller et al 2001); however, as is true for psychotherapy, even successful pharmacologic trials reveal a substantial 1-year relapse rate (40% in one of the largest studies) (Emslie et al 1998).

	117. Diamond GS, Reis BF, Diamond GM, et al. Attachment-Based Family Therapy for Depressed Adolescents: A Treatment Development Study. Journal of the American Academy of Child and Adolescent Psychiatry. 2002. 41:1190-6.
	Depression during adolescence can seriously compromise current and future functioning (Lewinsohn and Clarke, 1999). Unfortunately, treatment research for this population is limited. Evidence of the efficacy of antidepressant medication over placebos had been minimal (Birmaher et al., 1996) until recently, when two randomized clinical trials documented the promise of some newer serotonin selective reuptake inhibitors (Emslie et al., 1997; Keller et al., 2001).

	118. Olfson M, Marcus SC, Weissman MM, et al. National Trends in the Use of Psychotropic Medications by Children. Journal of the American Academy of Child and Adolescent Psychiatry. 2002. 41:514-21.
	However, research comparing the tricyclic antidepressants to placebo consistently indicated that these antidepressants were not efficacious in children and adolescents (Emslie and Mayes, 2001). More recently, double-blind controlled trials with fluoxetine (Emslie et al., 1997) and paroxetine (Keller et al., 2001) have yielded more encouraging results.

	119. Weintrob A. Paroxetine in Adolescent Major Depression. Journal of the American Academy of Child and Adolescent Psychiatry. 2002. 41:363-4.
	Many thanks to the many authors of the multicenter study of paroxetine reported in the July 2001 issue of the Journal (Keller et al., 2001). Such studies are of enormous help to clinicians in private practice who are looking to the academic communities for this kind of excellent research.

	120. Findling RL, Myers C, O’Riordan MA, et al. An Open-Label Dosing Study of Paroxetine in Depressed Children and Adolescents. Current Therapeutic Research – Clinical and Experimental. 2002. 63:588-601.
	The safety and efficacy of the selective serotonin reuptake inhibitor (SSRI) “paroxetine” are well established in adults with major depression.3V4 For depressed adults, it is recommended that paroxetine be initiated at a dosage of 20 mg/d and increased as necessary.’ Evidence shows that, using this dosing strategy, paroxetine may have efficacy for teenagers with depression.6

	121. Keller MB, Ryan ND, Strober M, et al. Paroxetine in Major Depression – Reply. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:514-5.
	In response to the letter of Drs. Jureidini and Tonkin commenting on our study of paroxetine in adolescent depression (Keller et al., 2001), we would first like to address the overt issues that they raise and then respond to a covert argument they make. It seems that they argue that (1) we were insufficiently clear in distinguishing between our primary outcome measures and our secondary outcome measures, and (2) our assessment that this study found paroxetine effective is incorrect. We feel that we were quite clear about which were primary outcome measures and which were secondary: this is explicitly and clearly elucidated in the abstract of the article. Moreover, the manuscript explicitly addressed the various limitations of the study design and discussed in detail these limitations with regard to the clinical implications of the research results. Within this context, because our two primary outcome measures did not reach a p < .05 level of statistical significance, the more complex question that remains is whether or not we fairly interpreted the pattern of significant p values across a range of secondary endpoints as indicating that paroxetine is better than placebo for treating adolescent depression. This study was designed at a time when there were no randomized controlled trials showing antidepressant (tricyclic antidepressant or SSRI) superiority to placebo, so we had no prior data from which to astutely pick our outcome measures. The field has moved strongly away from using the Hamilton Rating Scale for Depression (HAM-D) in adolescent treatment studies and has gone virtually uniformly to using the Children’s Depression Rating Scale-Revised because the latter better and more reliably captures aspects of depression in youth. Surely a national regulatory body charged with approving or not approving a medication for a particular use might well simply say that if a study does not show efficacy on the primary endpoint(s), it is a failed study and secondary outcome measures cannot then be used for approval. However, as scientists and clinicians we must adjudge whether or not the study overall found evidence of efficacy, and we do not have the convenience of falling back on such a simple rule. If we choose wrongly (in whichever direction), we don’t treat depressed children as well as the data would permit. Because we found a clear pattern of significant p values across multiple secondary analyses (recovery as assessed by HAMD < 8, HAM-D depressed mood item, the Schedule for Affective Disorders and Schizophrenia for School-Age Children depression item, and Clinical Global Impression score at endpoint), we thought and still think this provides significant evidence of efficacy of paroxetine compared with placebo in adolescent depression. Without established reliable measures that distinguish medication responders from nonresponders at the time the study was designed, it is not surprising that the primary measures did not reach significance while other measures did. It still provides a strong “signal” for efficacy.

	122. Parsons M. Paroxetine in Adolescent Major Depression. Journal of the American Academy of Child and Adolescent Psychiatry. 2002. 41:364.
	As a busy clinician, I read with interest the multicenter trial of paroxetine for the treatment of adolescent depression (Keller et al., 2001). It was encouraging to read a study showing positive results, though the overall impact was not impressive compared with the placebo. I was concerned, however, by the report that 11 patients in the paroxetine group suffered serious adverse effects. This was in comparison with five in the imipramine group and two in the placebo group. This finding would appear to be statistically significant, though this was not specifically addressed in the study. I took particular note of the statement that "Of the 11 patients, only headache ...was considered by the treating investigator to be related to paroxetine treatment." I would like to know on what basis the investigator dismissed the possibility that emotional lability, worsening depression, suicidal ideation or gestures, conduct problems, or behavioural disturbance could be due to the paroxetine. I am pleased to have a reasonably encouraging study that supports their use. I would value future studies, however, that look specifically at the issue of behavioral or cognitive side effects. Reports of these side effects have circulated since the advent of SSRIs and continue to be controversial. I also suggest that the reviewers of this article should have questioned more closely the dismissal of these symptoms as being unrelated to medication. This is particularly true in light of the fact that this study was funded by Glaxo-Smith-Kline, the makers of Paxil(TM).


 3. Papers that accurately convey the outcome of study 329.

	123. Malkesman O, Shayit M, Genud R, et al. Dehydroepiandrosterone in the nucleus accumbens is associated with early onset of depressive-behavior: a study in an animal model of childhood depression. Neuroscience. 2007;149:573-81.
	In contrast to adults, most depressed prepubertal children fail to respond to antidepressants (Keller et al., 2001). For example, tricyclic antidepressants were not more efficacious than placebo for treating pediatric depression (Kye and Ryan, 1995; Keller et al., 2001). Though one should not draw comparisons directly from an animal study to humans, the developmental differences in patterns of NAc monoaminergic activity found in the current study may be relevant to the reported poor response of depressive prepubertal children to antidepressant treatment (Keller et al., 2001). (NB. Included in this category although the authors may be referring to imipramine rather than paroxetine; also note the incorrect reference to prepubertal children)

	124. Kersun LS, Elia J. Depressive symptoms and SSRI use in pediatric oncology patients. Pediatr Blood Cancer. 2007;49:881-7. 
	Quotes results in table: RR 0.79 (0.55–1.13) Not better than placebo (8 weeks).

	125. Varley CK. Commentary by an Academic Child Psychiatrist on the Relationship of the Pharmaceutical Industry, Academia, Psychiatric Practice, and the Food and Drug Administration. Journal of Child and Adolescent Psychopharmacology. 2007. 17:292-4.
	In the past decade, a number of investigations have been published that reported benefits with serotonin-selective reuptake inhibitor (SSRI) antidepressant medications. For example, there was a statistical difference in a study of paroxetine versus placebo reported as positive (Keller et al. 2001). In subsequent analyses, significant questions have been raised as to whether this was indeed a positive study.

	126. Bridge JA, Iyengar S, Salary CB, et al. Clinical Response and Risk for Reported Suicidal Ideation and Suicide Attempts in Pediatric Antidepressant Treatment – A Meta-analysis of Randomised Controlled Trials. Journal of the American Medical Association. 2007. 297:1683-96.
	Quotes suicide rate as 4 on paroxetine and 1 on placebo (see table 2) In the etable, results of primary outcomes are cited correctly: HAM-D ≤8 or ≤50% reduction from baseline [paroxetine] 60/90 (67%) [placebo] 48/87 (55%) [risk difference] 12 (−3 to 26). HAM-D total score [Hedges g] 0.22 (−0.08 to 0.51)

	127. Mufson L, Sills R. Interpersonal Psychotherapy for Depressed Adolescents (IPT-A): An Overview. Nordic Journal of Psychiatry. 2006. 60:431-7.
	While SSRIs appear to be more efficacious than placebos in some studies, results have been mixed and there is no clear consensus regarding the use of SSRIs in pediatric mood disorders (15-17).

	128. Donnelly CL, Wagner KD, Rynn M, et al. Sertraline in Children and Adolescents with Major Depressive Disorder. Journal of the American Academy of Child and Adolescent Psychiatry. 2006. 45:1162-70.
	Currently available evidence of paroxetine is equivocal (Keller et al., 2001), and escitalopram did not demonstrate superiority to placebo (Wagner et al., 2006).

	129. Vasa RA, Carlino AR, Pine DS. Pharmacotherapy of Depressed Children and Adolescents: Current Issues and Potential Directions. Biological Psychiatry. 2006. 59:1021-8.
	With regard to sertraline, two studies reported insignificant benefits of sertraline relative to placebo for MDD (Wagner et al 2003). Combining the data from these two studies yielded a statistically significant advantage for sertraline, but the magnitude of this effect was small and of questionable clinical significance (McClure et al 2004). Last, one study of paroxetine demonstrated relatively weak evidence of efficacy (Keller et al 2001), whereas two unpublished studies failed to detect group differences (Emslie et al 2004; Milin et al, unpublished data). Keller et al (2001) GlaxoSmith-Kline Multi Paroxetine (8) HAM-D 63 46 CGI-I 66 48

	130. Findling RL, Nucci G, Piergies AA, et al. Multiple Dose Pharmacokinetics of Paroxetine in Children and Adolescents with Major Depressive Disorder or Obsessive-Compulsive Disorder. Neuropsychopharmacology. 2006. 31:1274-85.
	While results from studies without placebo control have described beneficial effects of paroxetine for juvenile MDD (Braconnier et al, 2003; Findling et al, 2002; Rey-Sanchez and Gutierrez-Casares,1997), evidence from randomized, placebo-controlled clinical trials has been equivocal. These trials have failed to demonstrate statistical separation from placebo on primary outcome measures, but have suggested efficacy on some secondary measures (Keller et al, 2001; Milin et al, 1999). In contrast, there is stronger evidence that paroxetine may be an effective treatment for young people suffering from OCD (Diler et al, 2000; Geller et al, 2003, 2004).

	131. Kratochvil CJ, Vitiello B, Walkup J, et al. Selective Serotonin Reuptake Inhibitors in Pediatric Depression: Is the Balance between Benefits and Risks Favorable? Journal of Child and Adolescent Psychopharmacology. 2006. 16:11-24.
	Three other trials (Keller et al. 2001; Wagner et al. 2003) were believed to provide some suggestion of potential benefit, but they did not meet FDA guidelines for a “positive” efficacy study. The trial of paroxetine (Keller et al. 2001) was positive on several secondary endpoints, though not on the primary outcome, while the two trials of sertraline showed a positive primary endpoint only when their data were pooled and analyzed (Wagner et al. 2003). Paroxetine Keller et al. 2001 275 HAM-D 12–18 Negativea (a - Keller et al. 2001; positive on most secondary endpoints.)

	132. Wallace AE, Neily J, Weeks WB, et al. A Cumulative Meta-Analysis of Selective Serotonin Reuptake Inhibitors in Pediatric Depression: Did Unpublished Studies Influence the Efficacy/Safety Debate? Journal of Child and Adolescent Psychopharmacology. 2006. 16:37-58.
	See Table 1 For our cumulative and noncumulative efficacy meta-analyses, we identified six published RCTs (Emslie et al. 1997; Keller et al. 2001; Emslie et al. 2002; Wagner et al. 2003; TADS 2004; Wagner et al. 2004) and one unpublished (CSM 2004) RCT that met our quality criteria and were amenable to response rate meta-analyses. We identified seven published RCTs (Emslie et al. 1997; Mandoki et al. 1997; Keller et al. 2001; Emslie et al. 2002; Wagner et al. 2003; TADS 2004; Wagner et al. 2004) and four unpublished (CSM 2004) RCTs that met our quality criteria and were amenable to our serious adverse events meta-analyses. See Figure 2 Considered individually, 9 of 11 trials showed no statistically significant difference in rate of serious adverse events between SSRI and placebo, and the two trials that suggested SSRIs were associated with statistically greater relative risk of serious adverse events were both published studies (Keller et al. 2001; Wagner et al. 2003).See Figure 3 documents stat sig increase in SAEs

	133. Cheung AH, Emslie GJ, Mayes TL. The Use of Antidepressants to Treat Depression in Children and Adolescents. Canadian Medical Association Journal. 2006. 174:193-200.
	The FDA reviewed 6 published reports (3 of fluoxetine13–15 and 1 each of paroxetine,16 sertraline17 and citalopram18) and 10 unpublished studies (2 each of paroxetine, 19,20 venlafaxine,21 nefazodone22 and mirtazapine [unpublished data on file with Organon Inc.], and 1 each of citalopram23,24 and escitalopram25). Primary outcomes correctly cited in table. Remission added. The other SSRI trials reported mixed results. In the published trial of paroxetine,16 many of the secondary outcomes, including CGI-I scores, were positive, but no significant difference between patient groups was found in the primary outcome. In this study, the Hamilton Depression Rating Scale (HAMD), an adult rating scale, was used as the primary outcome measure. The findings led researchers to determine that adult measures are not appropriate for pediatric populations. This study was the only RCT to use another drug (imipramine) as a comparator. Imipramine was not found to be significantly better than placebo in any of the outcomes.16 Regulatory agencies such as the FDA require 2 positive trials before it will declare a medication effective. With up to 50% of adult trials failing, it frequently takes up to 4–5 studies to achieve the required 2 positive trials.26 However, it is unlikely that more than 2 studies of a single medication will ever be completed in the pediatric population, since pharmaceutical companies are required to conduct only 2 pediatric trials for a patent extension. Furthermore, the estimate of 40% is conservative and does not include the trials that showed positive results for some but not all outcome measures.16,17

	134. Mann JJ. Drug Therapy – The Medical Management of Depression. New England Journal of Medicine. 2005. 353:1819-34.
	Fluoxetine is the only antidepressant with demonstrated efficacy in childhood and adolescent depression42; other SSRIs, tricyclic agents, and other new-generation antidepressants have not been shown to be effective for depression in this age group.121

	135. Bridge JA, Salary CB, Birmaher B, et al. The Risks and Benefits of Antidepressant Treatment for Youth Depression. Annals of Medicine. 2005. 37:404-12.
	Accurately represented in table. The published study (26) was negative on the primary outcome measure, a Hamilton Rating Scale for Depression (HAM-D) (8 or 50% reduction in baseline HAMD at the end of treatment, but positive on several secondary outcome measures, including the CGI-I. NB Misrepresents Keller study as a comparison to TCA: Only one trial compares SSRI directly to TCA (26), and one to cognitive behavioral therapy (CBT)(8). In both studies, SSRI showed superior efficacy to alternative treatment (8,26).

	136. Emslie GJ, Ryan ND, Wagner KD. Major Depressive Disorder in Children and Adolescents: Clinical Trial Design and Antidepressant Efficacy. Journal of Clinical Psychiatry. 2005. 66:14-20.
	Double-blind, placebo-controlled trials30,35-41 of TCAs in the treatment of depressed youths have not demonstrated superiority of TCAs over placebo. To date, the only class of antidepressant medications that has demonstrated superiority to placebo in the treatment of depression in children and adolescents is the SSRIs. There have been 3 multicenter studies36,49,50 (275, 206, and 286 youths, respectively) of the efficacy and safety of paroxetine for the treatment of youths with major depression, all of which were negative on the primary outcome measure. Examination of the fluoxetine,44-46 paroxetine,36,49,50 and sertraline48 studies reveals that the number of patients per site and the type of site may have contributed to the overall drug-placebo differences. The paroxetine study by Keller and colleagues36 of 275 patients was conducted at 12 academic sites in the United States and Canada (i.e. 23 patients/site), and the SSRI-placebo difference in the percentage of patients with CGI-I scores of 1 or 2 was 17%. The diagnostic observation period lasted 1 to 2 weeks in the paroxetine study, but no placebo run-in was employed.36 The paroxetine study,36 which was designed before the CDRS-R became accepted as the standard, utilized the HAM-D. In this study, the percentage of patients who were responders on the CGI-I was significantly higher in the paroxetine group (67%) than in the placebo group (48%; p= .02), but mean HAM-D total scores at endpoint were not significantly different (p= .13).36

	137. Richmond TK, Rosen DS. The Treatment of Adolescent Depression in the Era of the Black Box Warning. Current Opinion in Pediatrics. 2005. 17:466-72.
	Keller et al. [20] compared imipramine, a TCA, and paroxetine, an SSRI, with placebo in a 2001 study and found no advantages to the use of imipramine over placebo. There was no difference in the depression markers in the imipramine-treated patients compared with the placebo-treated patients; yet, the imipramine-treated patients had significantly higher cardiac adverse events. The continued concern over cardiotoxicity and lethality with overdose, in addition to absence of proven efficacy, has made the use of TCAs in children and adolescents difficult to justify as first-line agents. The use of TCAs has decreased dramatically since SSRIs have become an available alternative. Studies of other SSRIs have not been able to demonstrate the same positive risk-benefit ratio as have those for fluoxetine (Table 2). A small study (n = 40) by Mandoki et al. [23] demonstrated no superiority of treatment with venlafaxine over placebo but also showed no increased risk of adverse events. Keller et al. [20] studied 275 adolescents treated with paroxetine, imipramine, or placebo. Although this study demonstrated a reduction in some markers of depression, there was no difference in paroxetine-treated patients in the prospectively defined outcomes. Additionally, there were increased rates of adverse events in the paroxetine treated patients (11 serious adverse events) compared with the placebo-treated patients (2 serious adverse events) as well as suicidal ideation (5 in paroxetinetreated patients, 0 in placebo-treated patients). Although the authors concluded that paroxetine is generally well tolerated with good efficacy, others have concluded that the risk-benefit ratio is unfavorable [24••] In addition to raising concerns about the risk of adverse events associated with antidepressant use, the FDA also questioned their efficacy in treating adolescent depression [29•]. They concluded that only one antidepressant, fluoxetine, was effective and thus warranted FDA approval. The FDA’s conclusions differed from those of the published studies in several instances. For example, whereas Keller et al. [20] reported positive effects of paroxetine on secondary measures of depression, the FDA determined no efficacy because of their failure to show benefit on their prospectively determined efficacy measures.

	138. Wong ICK, Besag FMC, Santosh PJ, et al. The Use of Selective Serotonin Reuptake Inhibitors in Children and Adolescents. Drug Safety. 2004. 27:991-1000.
	Accurately represented in tables

	139. Leon AC, Marzuk PM, Tardiff K, et al. Paroxetine, other Antidepressants, and Youth Suicide in New York City: 1993 through 1998. Journal of Clinical Psychiatry. 2004. 65:915-8.
	In June 2003, the FDA commenced review of a possible increased risk of suicidal ideation and attempts in children and adolescents being treated with paroxetine for major depressive disorder (MDD). Although the evaluation is ongoing at this time, the FDA has recommended that paroxetine not be used to treat depression in patients younger than 18 years.4 The agency initially based this recommendation on 3 randomized, placebo-controlled trials (RCTs) of paroxetine for children with MDD, only 1 of which was published.5 The results of these trials reported no difference in efficacy between paroxetine and placebo in the treatment of MDD. 

	140. Hayes D. Recent Developments in Antidepressant Therapy in Special Populations. American Journal of Managed Care. 2004. 10:s179-s185.
	For paroxetine, the authors found a published trial43 and 2 unpublished trials44 suggesting that paroxetine does not improve depressive symptoms but appears to be associated with increased risk of serious adverse events, suicidal ideation, and/or suicide attempt. 

	141. Whittington CJ, Kendall T, Fonagy P, et al. Selective Serotonin Reuptake Inhibitors in Childhood Depression: Systematic Review of Published versus Unpublished Data. Lancet. 2004. 363:1341-5.
	We identified one published trial of paroxetine, providing data on 180 participants with major depressive disorder (aged 12–18 years).24 By the end of 8 weeks of treatment, more patients given paroxetine met the criteria for remission than did those given placebo (NNTB 7 [95% CI 4–100]), although this apparent benefit of treatment is not lent clear support by response (NNTB 12 [95% CI NNTB 5 to _ to NNTH 20]) or a clinically meaningful reduction in depressive symptoms (Hamilton depression rating scale; n=177; standardised mean difference –0·21 [95% CI –0·51 to 0·08]; table). Moreover, patients on paroxetine had an increased risk of having a serious adverse event (11·8% vs 2·3%; NNTH 10 [95% CI 6–50]) and of suicidal ideation or attempting suicide (5·4% vs 0%; NNTH 20 [10 to ∞]). Published data from one trial24 of paroxetine and two trials25 of sertraline suggested equivocal or weak positive risk-benefit profiles; however, in both cases, addition of unpublished data17 indicated that risks outweighed benefits. We noted that the published data for paroxetine, sertraline, and venlafaxine provided some evidence of efficacy or little or no evidence of harm. The researchers24–26 interpreted these positive risk-benefit profiles as evidence that these SSRIs are safe, effective, or both. On the basis of published evidence alone, we could have considered at least tentatively recommending use of these drugs for children and young people with depression. However, our review of combined published and unpublished data for paroxetine, sertraline, venlafaxine, and citalopram suggest that these SSRIs are not efficacious in this context. Moreover, a possible increased risk of suicidal ideation, serious adverse events, or both, although small, cannot be ignored. Without evidence for efficacy for all but one SSRI (fluoxetine), and in view of the fact that fluoxetine seems to be efficacious without showing an increased risk of suicidal ideation, our findings provide (meta-analytic) support for the conclusions reached by the MHRA.


 4. Papers that are critical of the reporting of study 329 in the Keller paper
	142. Hetrick S, Merry S, McKenzie J, et al. Selective Serotonin Reuptake Inhibitors (SSRIs) for Depressive Disorders in Children and Adolescents. Cochrane Database of Systematic Reviews. 2007. CD004851.
	(Multiple references to methodology etc that are neutral as to outcome) response was defined … a score of 8 on the HAM-D, or 50% reduction on the HAM-D (Keller 2001). In a letter to the editor, Keller 2001 was criticised for changing the definition of response post data analysis to a cut-off that showed treatment effectiveness (Jureidini 2003). In response, Keller 2001 changed their claim of finding a significant effect to stating that the findings showed a strong signal for efficacy (Keller 2003; Jureidini 2004). Keller 2001 measured functioning using the Autonomous Functioning Checklist in adolescents and found no evidence of a treatment effect. “efficacy analysis based on patients who were randomised and had at least one postbaseline efficacy analysis evaluation” pg 764 therefore not a true Intention-to-Treat (ITT) analysis; numbers of drop outs and reasons for drop out were reported and Last Observation Carried Forward (LOCF) and Observed Case (OC) data analysis undertaken Various analyses of efficacy and safety in charts that accurately represent outcomes 

	143. Healy D. The Engineers of Human Souls and Academia. Epidemiologia e Psichiatria Sociale. 2007. 16:205-11.
	“One of these trials, study 329 on paroxetine, offers a landmark for the point at which science turned into marketing. An internal company assessment of this trial in 1998 had concluded that this and another study had shown paroxetine did not work for children but that it would not be commercially acceptable to publicize this finding. Instead the positive findings from the study would be published; they were in an article whose authorship line contains some of the best known names in psychopharmacology (Keller et al., 2001).”

	144. Clavenna A, Rossi E, DeRosa M, et al. Use of Psychotropic Medications in Italian Children and Adolescents. European Journal of Pediatrics. 2007. 166:339-47.
	Paroxetine was the most prescribed drug in adolescents. The data concerning efficacy in pediatric depression are scant. Three randomized placebo controlled trials were performed: two negative trials were published in 2006 [6, 19], after the company was accused of withholding data in order to overestimate the efficacy of the drug [29], and in the third, the authors suggested a greater efficacy of paroxetine even though no statistically significant differences were found on the primary outcome measure [28].

	145. Brody H, Miller FG, Bogdan-Lovis E. Evidence-Based Medicine – Watching Out for its Friends. Perspectives in Biology and Medicine. 2005. 48:570-84.
	According to the leaked memo, one study showed no real advantage to the company’s drug, but was later published as showing the drug was significantly better than either placebo or another antidepressant (Keller et al. 2001; Kondro and Sibbald 2004). 

	146. Healy D. SSRI and Suicide – Reply. Psychotherapy and Psychosomatics. 2004. 73:260-1.
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	147. Jureidini JN, Doecke CJ, Mansfield PR, et al. Efficacy and Safety of Antidepressants for Children and Adolescents. British Medical Journal. 2004. 328:879-83.
	Having criticised the way in which Keller et al interpreted the results of their study,3 4 we sought to check the quality of methods and reporting of other published trials of newer antidepressants in children (box 2). Of the remaining four papers, two did7 9 and two did not3 8 show statistically significant advantages for antidepressants over placebo on primary outcome measures. We meta-analysed the five published studies on selective serotonin reuptake inhibitors by using the standardised mean difference (Hedges’ g) as the measure of effect.3 5 7–9 We averaged relevant outcome measures within studies and then pooled them across studies by using a random effects model. We included all continuous outcome measures related to depression and health related quality of life. The effect size was small 0.26 (95% confidence interval 0.13 to 0.40). Assuming a standard deviation of scores of 11 to 14 on the revised children’s depression rating scale in depressed children, an effect size of 0.26 is equivalent to a very modest 3 to 4 point difference on the scale, which has a range of possible scores from 17 to 113. As regards unpublished studies, we note from a report from the US Food and Drug Administration Center for Drug Evaluation and Research that only one of nine showed a statistical advantage for drug over placebo.11 Of 93 patients treated with paroxetine by Keller et al, 11 had serious adverse events, compared with 2/87 in the placebo group.3 The authors presented no statistical analysis, but the difference was significant (Pearson’s χ2 = 6.09, df = 1, P = 0.01). In spite of this striking difference in serious events between paroxetine and placebo, Keller et al concluded that, “paroxetine was generally well tolerated in this adolescent population, and most adverse effects were not serious,” even though seven patients were admitted to hospital during treatment with paroxetine.3 Furthermore, despite five of these patients being admitted to hospital with events known to occur with the use of selective serotonin reuptake inhibitors, including suicidality, only one serious event (headache) was judged by the treating investigator to be related to paroxetine treatment. The criteria for determining causation of serious events were not stated. Keller et al (2001)3 [funded by]GlaxoSmithKline; two authors employees of GlaxoSmithKline

	148. Garland EJ. Facing the Evidence: Antidepressant Treatment in Children and Adolescents. Canadian Medical Association Journal. 2004. 170:489-91.
	Why was it left to regulatory bodies to publicize the lack of effectiveness of paroxetine and venlafaxine? The single published placebo controlled trial concluded that paroxetine was effective and safe in adolescent depression.11 But none of the large negative trials (2 each for paroxetine and venlafaxine) were published, a phenomenon that undermines evidence-based medicine.12 Pharmaceutical companies seeking regulatory approval are obliged to make the results of all clinical trials they sponsor available to regulatory agencies. In the adolescent paroxetine trial,11 10.5% of patients discontinued paroxetine because of “serious” psychiatric adverse effects, of which the most common was euphemistically described as “emotional lability,” further defined as “suicidal ideation/gestures; conduct problems or hostility, e.g., aggressiveness…”. Such responses led 7.5% of the outpatient participants prescribed paroxetine who initially were only mildly depressed to be admitted to hospital, while none of the placebo group required hospital admission. The authors dismissed this result by stating that these psychiatric adverse effects were not attributed to the medication — despite the fact that numerous reports of agitation and suicidal behaviour in young people treated with SSRIs have accumulated since the 1990s.

	149. Connor DF. Paroxetine and the FDA. Journal of the American Academy of Child and Adolescent Psychiatry. 2004. 43:127.
	These three negative unpublished clinical trials are in marked contrast to the one Paxil study for pediatric MDD that has been published, is available to influence clinical practice, and indeed is frequently cited in the literature in support of SSRI efficacy for depression in youngsters (Keller et al., 2001).

	150. Healy D. Manufacturing Consensus. Hastings Center Report. 2004. 34:IBC.
	A Glaxo SmithKline trial, study 329, which looked at the effects of the antidepressant paroxetine in depressed minors, was a negative trial, but one that was published – sort of: Glaxo SmithKline published selected positive results. The final article stated that paroxetine was safe, well-tolerated and effective.1 Almost all other articles describing controlled trials of antidepressants in minors have made identical statements. 

	151. Jureidini JN, Tonkin AL. Clinical Practice Guidelines for Depression in Young People. Medical Journal of Australia. 2003. 178:300.
	Chan et al1 quote three randomised controlled trials (RCTs) and one systematic review in support of their argument, but as yet the results of only two of the three RCTs have been published.3,4 More worrying is that Chan and colleagues do not seem to have noticed the dangerously distorted reporting in the study by Keller et al.4 On neither of the two designated primary outcome measures (change from baseline in Hamilton Rating Scale for Depression [HAM-D], and response, set as “fall in HAM-D to ≤8 or by ≥50%”) did paroxetine differ significantly from placebo. But Keller and colleagues never report this negative finding. Instead, the criteria for response are covertly altered (to “fall in HAM-D to ≤ 8”, which does achieve significance). The authors then erroneously claim significance on this (altered) primary outcome measure, ignoring the lack of significant change. Thus, a study that showed no significant improvement on either of two primary outcome measures is reported as demonstrating unqualified efficacy.

	152. Jureidini J, Tonkin A. Paroxetine in Major Depression. Journal of the American Academy of Child and Adolescent Psychiatry. 2003. 42:514.
	The article by Keller et al. (2001) is one of only two to date to show a positive response to selective serotonin reuptake inhibitors (SSRIs) in child or adolescent depression. We believe that the Keller et al. study shows evidence of distorted and unbalanced reporting that seems to have evaded the scrutiny of your editorial process. The study authors designated two primary outcome measures: change from baseline in the Hamilton Rating Scale for Depression (HAM-D) and response (set as fall in HAM-D below 8 or by 50%). On neither of these measures did paroxetine differ significantly from placebo. Table 2 of the Keller article demonstrates that all three groups had similar changes in HAM-D total score and that the clinical significance of any differences between them would be questionable. Nowhere is this acknowledged. Instead: The definition of response is changed. As defined in the “Method” section, it has a nonsignificant p value of .11. In the “Results” section (without any explanation), the criterion for response is changed to reduction of HAM-D to below 8 (with a p value of .02). By altering the criterion for the categorical measure of outcome, the authors are able to claim significance on a primary outcome measure. In reporting efficacy results, only “response” is indicated as a primary outcome measure, and it could be misunderstood that response was the primary outcome measure. Only in the discussion is it revealed that “Paroxetine did not separate statistically from placebo for…HAM-D total score,” without any acknowledgment that total score was one of the two primary outcome measures. The next sentence is a claim to have demonstrated efficacy for paroxetine. Thus a study that did not show significant improvement on either of two primary outcome measures is reported as demonstrating efficacy. Given that the research was paid for by Glaxo-Smith-Klein, the makers of paroxetine, it is tempting to explain the mode of reporting as an attempt to show the drug in the most favorable light. Given the frequency with which it is cited in other scientific papers, at conferences and educational functions, and in advertising, this article may have contributed to the increased prescribing of SSRI medication to children and adolescents. We believe it is a matter of importance to public health that you acknowledge the failings of this article, so that its findings can be more realistically appraised in decision-making about the use of SSRIs in children.

	153. Correll CU, Pleak RR. Paroxetine in the Treatment of Adolescent Major Depression. Journal of the American Academy of Child and Adolescent Psychiatry. 2002. 41:1269.
	The study by Keller et al. (2001), recently published in the Journal, marks a major step toward bridging the gap in the support for pharmacological treatment of juvenile depression, created by disappointing results with tricyclics antidepressants (TCAs) (Geller et al., 1999). This multicenter, 8-week, double-blind, placebo-controlled trial found paroxetine to be superior to placebo in the endpoint Hamilton Rating Scale for Depression (HAM-D) score n =275), and inclusion of imipramine (although the study was underpowered to detect a difference between paroxetine and imipramine). While this study clearly aids clinicians in their evidence-based treatment of depressed adolescents, we would like to address several methodological issues. First, it remains unclear why Keller et al. defined one of the two primary outcome measures as a HAM-D score of p = .11). Second, while neither paroxetine nor imipramine differed significantly from placebo on either self-rating scales (parent and patient) or nonsymptom measures (functioning, health, and behavior), this negative finding is not detailed in the Results section and the clinical relevance of rating score reductions is not discussed. although serious adverse effects occurred with paroxetine (n = 11) more often than with imipramine (n = 5) and placebo (n = 2), only one case of severe headache was considered to be related to paroxetine. However, a potential selective serotonin reuptake inhibitor (SSRI)-induced mood disorder (King et al., 1991) is of concern in those 8 cases (4 requiring hospitalization) with "emotional lability (n = 5), "conduct problems or hostility" (n = 2), and "euphoria/expansive mood" (n = 1), particularly if subjects did not have comorbid externalizing conditions before paroxetine treatment. Finally, it is unclear whether "clinically significant increases or decreases in body weight were not observed among any three treatment arms" (Keller et al., 2001, pp. 768-769) simply because weight changes were based on group means, or whether, in fact, fewer than 5% of subjects had significant weight gain or loss. Considering the negative results for TCAs, we agree that future studies should include novel antidepressants as comparators for SSRIs instead. Since most patients (77%-81%) in this important study by Keller et al. had their first depressive episode, future studies are required to show effectiveness of SSRIs in the treatment of recurrent and unresponsive adolescent depression.


 5. Papers that cite the Keller paper without discussing efficacy

	154. Brent DA. Paroxetine and the FDA – Reply. Journal of the American Academy of Child and Adolescent Psychiatry. 2004. 43:127-8.
	Keller et al. (2001) found a higher rate of serious adverse events in those depressed adolescents treated with paroxetine versus placebo (11.8% versus 2.4%) and a rate of suicidal behavior/ideation that was comparable to the British report (5.4%; rate in placebo not reported). In addition, the Keller et al. study included only adolescents, who have a higher rate of suicidality than children, whereas both studies using fluoxetine included both children and adolescents. Finally, the Keller et al. study allowed for an increase in dosage of up to 40 mg of paroxetine, whereas the two studies of fluoxetine had a fixed dose ceiling at 20 mg. It is possible that the emergence of suicidality occurs because of activation, akathisia, or disinhibition, all of which may be more likely to occur at higher dosages of SSRIs.

	155. Carlson GA, Mick E. Drug-Induced Disinhibition in Psychiatrically Hospitalized Children. Journal of Child and Adolescent Psychopharmacology. 2003. 13:153-63.
	In Table 3, lability etc accurately reproduced. 
Paroxetine
Placebo Lability
6.5%
1.1% Hostility
7.5%
0 

	156. Leslie LK, Newman TB, Chesney PJ, et al. The Food and Drug Administration’s Deliberations on Antidepressant Use in Pediatric Patients. Pediatrics. 2005. 116:195-204.
	One GlaxoSmithKline-sponsored study did report more psychiatric adverse events with paroxetine compared with placebo,49 but the article failed to report that the increase was statistically significant and claimed that because the clinical investigators did not consider these events to be related to paroxetine, causality could not be determined.

	157. Zuckerman ML, Vaughan BL, Whitney J, et al. Tolerability of Selective Serotonin Reuptake Inhibitors in Thirty-nine Children under Age Seven: A Retrospective Chart Review. Journal of Child and Adolescent Psychopharmacology. 2007. 17:165-74.
	In a trial of 275 adolescents with major depression treated with paroxetine, imipramine, or placebo, Keller et al. (2001) found a 9.7% rate of discontinuation due to AE in those adolescents treated with paroxetine.

	158. Emslie G, Kratochvil C, Vitiello B, et al. Treatment of Adolescents with Depression Study (TADS): Safety Results. Journal of the American Academy of Child and Adolescent Psychiatry. 2006. 45:1440-55.
	A number of physical and psychiatric AEs, such as headache, nausea, abdominal pain, insomnia, somnolence, tremor, and agitation, were more likely to occur with an SSRI than with placebo, in several of the pediatric clinical trials (Emslie et al., 2002; Keller et al., 2001; March et al., 1998; Wagner et al., 2003, 2004).

	159. Apter A, Lipschitz A, Fong R, et al. Evaluation of Suicidal Thoughts and Behaviors in Children and Adolescents taking Paroxetine. Journal of Child and Adolescent Psychopharmacology. 2006. 16:77-90.
	See Tables, reports on suicide related events

	160. Safer DJ, Zito JM. Treatment-Emergent Adverse Events from Selective Serotonin Reuptake Inhibitors by Age Group: Children versus Adolescents. Journal of Child and Adolescent Psychopharmacology. 2006. 16:159-69.
	Unfortunately, most placebo-controlled trials of SSRIs for youths have … limited the research population only to adolescents (e.g., Keller et al. 2001; Simeon et al. 1990; TADS 2004). In the two placebo-controlled trials of SSRIs that included only adolescents (Keller et al. 2001; TADS 2004), the average rates of activation were 3.2% (10 of 309) for the drug and 1.0% (2 of 199) for placebo (Table 1B). Thus, the activation rate for adolescents receiving SSRIs in placebo-controlled trials is consistently far below that of children. Agitation was, however, mentioned as a side effect in 4 of the 22 adult placebo-controlled trials, and the combined rate for agitation in these studies was 5.9% (87 of 1469) for SSRIs and 4.5% (37 of 821) for placebo (Cohn and Wilcox 1992; Keller et al. 2000; Mendels 1987; Reimherr et al. 1990). Generally, insomnia in youths as a SSRI AE was approximately twice as commonly reported as was activation (e.g., Keller et al. 2001; March et al. 1998; Riddle et al. 2001). Consequently, these AEs do not necessarily coexist. Keller et al. 2001 Paroxetine 8% (7/93) 0% (0/87) Depression 8 weeks Keller et al. (2001), Birmaher et al. (2003), and March et al. (1998) reported that raising the dose of an SSRI increased activation AEs and that reducing the dose had a salutary effect, but King et al. (1991) and Martin et al. (2003) reported that the SSRI dose was unrelated to activation, and Geller et al. (1995) reported that a somewhat lower SSRI dose was associated with more behavioral activation. In exclusively adolescent SSRI trials, the rates of sucidality AEs are as follows: 5 of 93 paroxetine versus 0 of 87 placebo (Keller et al. 2001; Whittington et al. 2004), 14 of 121 citalopram versus 5 of 112 placebo (CSM 2004; 68), and 15 of 216 fluoxetine versus 9 of 223 placebo/CBT (TADS 2004; CSM 2004; 67, 70). Keller et al. 2001 Paroxetine 17% (10/93) 3% (3/87) Depression 8 weeks

	161. King A, Harris P, Fritzell J, et al. Syncope in Children with Tourette’s Syndrome Treated with Guanfacine. Movement Disorders. 2006. 21:419-20.
	Antipsychotic drugs have been associated with prolongation of the corrected QT interval (QTc) but this abnormality was not seen on the patient’s ECG. Another one of our patients was receiving paroxetine, a selective serotonin reuptake inhibitor that has been associated with dizziness but at a rate no greater than that in a placebo group.10

	162. Krulewicz S, Carpenter DJ, Fong R, et al. Analysis of Electrocardiographic Data Following Use of Paroxetine in Pediatric Depression and Obsessive-Compulsive Disorder. Journal of the American Academy of Child and Adolescent Psychiatry. 2006. 45:422-30.
	ECGs were obtained in three randomized, multicenter, doubleblind, placebo-controlled, flexible-dose trials conducted at 63 sites in the United States and Canada using paroxetine (10Y50 mg/day) in children and adolescents with MDD or OCD (Table 1; Emslie et al., in press ; Geller et al., 2004; Keller et al., 2001). Patients with any clinically significant screening or baseline ECG findings were excluded from these studies. In study 1 (MDD trial; Keller et al., 2001), patients were titrated to receive 20 mg/day paroxetine or 200 mg/day imipramine during weeks 1 to 4, which could be increased in nonresponders to 40mg/day paroxetine or 300 mg/day imipramine from weeks 4 to 8.

	163. Dubicka B, Hadley S, Roberts C. Suicidal Behaviour in Youths with Depression Treated with New-Generation Antidepressants – Meta-Analysis. British Journal of Psychiatry. 2006. 189:393-8.
	Few other details were available in the CSM summaries about the characteristics of the participants in the unpublished trials. However, examination of the published papers (Emslie et al, 1997, 2002; Keller et al, 2001; Wagner et al, 2003, 2004; Treatment for Adolescents with Depression Study Team, 2004) and the GlaxoSmithKline website for paroxetine showed that in most trials rigorous exclusion criteria were applied, particularly with regard to suicidality. In both the sertraline trials (Wagner et al, 2003), the published citalopram study (Wagner et al, 2004) and one of the paroxetine trials (Keller et al, 2001) youngsters who had made a suicidal attempt or who were deemed at risk of making one were excluded. when information was available from published trials it was clear that in many the entry criteria excluded children and adolescents if they had previously attempted suicide and/or were actively suicidal (Emslie et al, 2002; Keller et al, 2001; Wagner et al, 2003, 2004; Treatment for Adolescents with Depression Study Team, 2004; see also the GlaxoSmithKline website).
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