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Disclosure



Objectives
The participant will:
• be able to compare the effectiveness 

and safety of the various 
antidepressants that have been used 
in treating pediatric depression.

• be familiar with the data relating 
antidepressants and suicidal 
behavior in children and 
adolescents.



Objectives
The participant will :
• be familiar with the use of medication 

algorithms to guide the treatment of 
depression in childhood and 
adolescence.





The Bottom Line

• Fluoxetine is the drug of choice for 
the treatment of childhood and 
adolescent depression.

• Children and adolescents being 
treated with antidepressants need to 
be monitored closely, especially 
early in the treatment. 





Teen gets 30 years in Zoloft case

CHARLESTON, South Carolina 
(CNN) -- A judge sentenced a 
15-year-old boy Tuesday to 30 
years in prison for killing his 
grandparents after jurors 
rejected defense arguments 
that taking the antidepressant 
Zoloft drove the youth to kill. 

In this image from 
television, Pittman reacts 
as he is sentenced.

Boy found guilty of murder in grandparents' deaths
From Jim Polk 
CNN

Wednesday, February 16, 2005 Posted: 4:23 AM EST (0923 GMT)



Prescription for suicide?

Time

By MICHAEL D. LEMONICK SUNDAY, FEB. 01, 2004

Kara Jaye-Anne Otter, 12, had been on the antidepressant Paxil for seven 
months when she committed suicide. "I was told the worst side effects would 
be flu-like symptoms," recalls her mother, Shannon Baker. "But after three 
weeks she had begun to cop an attitude. Her grades started falling. Then she 
didn't care what she looked like, and she was fighting with everybody." Baker 
says her daughter developed rashes and dark circles under her eyes and had 
trouble sleeping. Then, on June 7, 2001, Kara pinned a note to her chest 
reading, "By the time you find me I'll be dead. I love you with all my heart. 
Don't worry, Jesus is with me." She hooked a bungee cord onto a plate hanger 
on the wall, wrapped the cord around her neck and pulled against it until she 
passed out. Within minutes she was dead. 



March 25, 2005



Antidepressants
• Selective serotonin reuptake 

inhibitor (SSRIs):
– fluoxetine (Prozac)
– sertraline (Zoloft)
– paroxetine (Paxil)
– fluvoxamine (Luvox)
– citalopram (Celexa)
– escitalopram (Lexapro)



Antidepressants
• Atypical antidepressants

– bupropion (Wellbutrin)
– trazodone (Desyrel)
– venlafaxine (Effexor)
– nefazodone (Serzone)
– mirtazapine (Remeron)
– duloxetine (Cymbalta)



Antidepressants
• Tricyclic antidepressants (TCAs):

– imipramine (Tofranil)
– desipramine (Norpramin)
– nortriptyline (Pamelor)
– amitriptyline (Elavil)
– clomipramine (Anafranil)
– protriptyline (Vivactyl)
– trimipramine (Surmontil)
– doxepin (Sinequan, Adapin)



Antidepressants
• Monoamine oxidase inhibitors 

(MAOIs):
– tranylcypromine (Parnate)
– phenelzine (Nardil)
– selegiline (EMSAM, Eldepryl, Zelapar)



Show Me The Data!



Imipramine RCTs

NS
CDRS-R

6 - 1231Hughes et al. 
(1990)

NS
K-SADS depression

response (56% vs 68%)*

9 
(mean)

38Puig-Antich et 
al. (1987)

NS
% < HAM-D 8 or > 50%

∆HAM-D

12 - 18275Keller et al. 
(2001)
Paroxetine vs 
IMI vs plac

FindingsAge# of ptsStudy

* - IMI + DMI correlated with antidepressant response



Desipramine RCTs

NS
HAM-D

BDI

15 - 1960Kutcher et al. 
(1994)

NS
HAM-D response (50% vs

33%)

15 - 2030Boulous et al. 
(1991)

NS
HAM-D

7 - 1745Klein et al. 
(1998)

FindingsAge# of ptsStudy



Amitriptyline RCTs

NS
HAM-D

∆CGI severity

15 - 1931Kye et al. 
(1996)

NS
BID

9 - 129Kashani et al. 
(1984)

NS
HAM-D

12 - 1827Birmaher et al. 
(1998)

FindingsAge# of ptsStudy



Nortriptyline RCTs

NS
HAM-D

∆CGI severity

15 - 1931Kye et al. 
(1996)

NS
CDRS-R
KGAS

K-SADS depression

9 - 1250Geller et al. 
(1992)

NS
K-SADS depression

12 - 1735Geller et al. 
(1990)

FindingsAge# of ptsStudy



Fluoxetine RCTs

CDRS-R
Flx + CBT > plac

Flx > plac
Flx > CBT

12 - 17221TADS Study 
(2004)

Flx > plac
∆ CDRS-R after 1 week

∆ CGI - severity

8 - 17219Emslie et al. 
(2002)

Flx > plac
CGI - (56% vs 33%)

CDRS-R total after 5 weeks

7 - 1796Emslie et al. 
(1997)

NS13 - 1840Simeon et al. 
(1990)

FindingsAge# of ptsStudy



Sertraline RCTs

∆CDRS-R, p = 0.08
% CDRS-R response, NS

6 - 17188A0501001*

∆CDRS-R, NS
% CDRS-R response

p = 0.03

6 - 17185A0501017*

SRT > plac
∆ CDRS-R: -22.85 vs -20.19

> 40% decrease 69% vs 59%

6 - 17376Wagner et al. 
(2003)*
Sertraline

FindingsAge# of ptsStudy

*Two studies: pooled results were positive; individually *Two studies: pooled results were positive; individually -- 1 positive trend, 1 negative1 positive trend, 1 negative



Sertraline vs Placebo

Wagner et al., 2003
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CDRS-R Response Rates in 
Children vs Adolescents

*p<0.05
Response rate defined as a ≥40% decrease on CDRS total score from baseline

CDRSCDRS--R response rates (%)R response rates (%)

**

84 87 101 92



Paroxetine RCTs

NS
% < HAM-D 8 or > 50%

∆HAM-D

12 - 18275Keller et al. 
(2001)
Paroxetine vs 
IMI vs plac

NS
MADRS

KSADS-L depression scale

13 - 18286Berard et al. 
(2006)
Paroxetine

NS
CDRS-R

CGI

7 - 17206Emslie et al. 
(2006)
Paroxetine

FindingsAge# of ptsStudy



Imipramine vs Paroxetine vs Placebo



Paroxetine vs Placebo

Emslie et al., 2006



Paroxetine vs Placebo

Berard et al., 2006



Citalopram RCTs

NS
For adolescents ESC > plac:

CGI – S, CGI - I, CGAS 
(LOCF)

8 - 17219Wagner et al. 
(2006)
Escitalopram

CTP > plac
∆CDRS – R after 1 week

Responders: 36% vs 24%

7 - 17174Wagner et al. 
(2004)
Citalopram

NS
K-SADS-P depression scale

MADRS

13 - 18244von Knorring
et al. (2006)
Citalopram

FindingsAge# of ptsStudy



Citalopram vs Placebo

von Knorring et al., 2006



Citalopram vs Placebo

Wagner et al., 2004



Venlafaxine RCTs

NS
For adolescents VLF > plac
∆CDRS-R (-24.4 vs -19.9)

CDRS-R response (71% vs
55%)

7 - 17334Emslie et al. 
(2007)*

NS
CDRS-R

8 - 1733Mandoki et al. 
(1997)

NS
∆CDRS-R (-24.3 vs -22.6)

7 - 17193FDA - 394*

NS
∆CDRS-R (-18.1 vs -16.1)

7 - 17161FDA - 382*
FindingsAge# of ptsStudy

* – pooled data



Nefazodone RCTs

NEF > plac
∆CDRS-R (-26.5 vs -22.5, NS)
CGI response (62% vs 42%)

12 - 17195Emslie et al. 
(2002)*

NS
∆CDRS-R (-25.8 vs -22.1, NS)
CGI response (63% vs 44%)

12 - 17201FDA – 141*

NS
∆CDRS-R

7 - 17278FDA – 187*
FindingsAge# of ptsStudy

* – same study presented at different time points



Mirtazepine RCTs

NS
CDRS-R

GGI response

7 - 17133003-045 Study 2

NS
CDRS-R

GGI response

7 - 17126003-045 Study 1
FindingsAge# of ptsStudy



Antidepressant Prescriptions 
in Children and Adolescents

Murray et al., 2004



Efficacy of Antidepressants for 
Pediatric Depression

• Randomized controlled trial results 
submitted to the FDA for pediatric 
depression:
– fluoxetine: 3 out of 3 trials positive
– all other antidepressants combined: 1 out of 14 

trials positive



Top 5 Antidepressants 
Dispensed to 1 - 17 Year Olds

National Prescription Audit PlusTM; National Disease and Therapeutic IndexTM ; 1998 - 2002
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What Are The Safety Concerns?



• “Only fluoxetine (Prozac) was shown in clinical 
trials to have a positive balance of risks and 
benefits for the treatment of depressive illness in 
under 18’s.”

• “For depressive illness, paroxetine, venlafaxine, 
sertraline, escitalopram and citalopram are 
contraindicated. Contraindication means that a 
medicine should not be used but not that it 
cannot be used.”

Medicines and Healthcare 
Products Regulatory Agency 

Statement

12/10/2003



FDA Warning
• The Food and Drug Administration (FDA) 

added a warning statement to the labeling 
of ten antidepressants for worsening 
depression or the emergence of 
suicidality. The drugs include: Prozac 
(fluoxetine); Zoloft (sertraline); Paxil 
(paroxetine); Luvox (fluvoxamine); Celexa
(citalopram); Lexapro (escitalopram); 
Wellbutrin (bupropion); Effexor
(venlafaxine); Serzone (nefazodone); and 
Remeron (mirtazapine)

3/22/2004



Risk Estimates of Definitive 
Suicidal Behavior/Ideation

FDA's analysis of Columbia University's reclassification of 
adverse events, Tarek Hammad, 2004



Risk Estimates of Treatment-
Emergent Agitation or Hostility

FDA's analysis of Columbia University's reclassification of 
adverse events, Tarek Hammad, 2004



Risks and Benefits for SSRIs

Wallace et al., J Child Adol Psychopharm, 2006



Risks and Benefits for SSRIs

Wallace et al., J Child Adol Psychopharm, 2006



Decline in Prescription of 
SSRIs After FDA Warning

Libby et al., Am J Psychiatry, 2007



Suicide Risk with Antidepressant 
Treatment

• Relative risk of suicide attempt and death 
in severely depressed children and adults 
treated with antidepressant drugs

• Medicaid beneficiaries
• Patients aged 6 – 64 treated at one time on 

an inpatient unit for depression
• matched for age, sex, race or ethnicity, 

substance use, recent suicide attempt

Olfson, et al., 2006



Suicide Risk with Antidepressant 
Treatment

• For adults (aged 19-64 years), 
antidepressant treatment was not 
associated with suicide attempts or 
deaths

• antidepressant drug treatment was 
significantly associated with suicide 
attempts (OR, 1.52) and suicide deaths 
(OR, 15.62) for children and adolescents

Olfson,et al., 2006



Suicide Risk with Antidepressant 
Treatment

• Any SSRI OR=1.24
– fluoxetine (Prozac) OR=0.69
– paroxetine (Paxil) OR=1.36
– sertraline (Zoloft) OR=1.88
– citalopram (Celexa) OR=0.68
– fluvoxamine (Luvox) OR=0.91
– tricyclic antidepressants OR=3.09
– venlafaxine (Effexor) OR=2.33
– mirtazapine (Remeron) OR=1.64
– bupropion (Wellbutrin) OR=1.07
– trazodone (Desyrel) OR=0.86
– nefazodone (Serzone) OR=1.62 

Olfson,et al., 2006



Risk for Suicide Related 
Behavior

Olfson et al, 2006



PHARMO Data

• Nationally representative sample of 
2,000,000 people in the Netherlands

• Complete medical records for 10 
years
– study period: 1998 – 2005
– ages < 15 and 15 – 19 years
– M and F

Gibbons, Report to FDA



• 1998 – 2005
– Significant inverse association between 

SSRI prescriptions and youth suicide 
rates overall (p<.04)

– Strongest effect for boys < 15, r = -.67, 
p<.05.

PHARMO Data

Gibbons, Report to FDA



• 2003 – 2005
– 22% decrease in youth SSRI 

prescriptions
– 49% increase in youth suicide 
– 446% increase in youth suicide for boys 

< 15 

PHARMO Data

Gibbons, Report to FDA



Gibbons, Report to FDA



U.S. Model Predictions
• Total Population

– 30% reduction in SSRI+NSSRI
– increase of 1.8 suicides per 100,000 
– or 5517 completed suicides per year.

• Children and young adolescents 5-14
– 30% reduction in SSRI+NSSRI
– increase of 0.20 suicides per 100,000 
– or 81 completed suicides per year

Gibbons, Report to FDA



Suicide Risk with Antidepressant 
Treatment

• To evaluate relationship between 
regional changes in antidepressant 
treatment and suicide rates
– 1990 - 2000
– Ages 10 – 19 years

Olfson et al., Arch Gen Psych, 2003



Suicide Risk with Antidepressant 
Treatment

• Results:
– significant negative relationship between 

rate of antidepressant prescription and 
suicide

– a 1% increase in antidepressant use was 
associated with a decrease in suicide rate of 
0.23 suicides/100,000 adolescents/yr

– this finding did not hold for tricyclic 
antidepressants

Olfson et al., Arch Gen Psych, 2003



Antidepressant Prescription
Rates and Rate of Adolescent 

Suicide

• National county-level suicide rate 
data 

• National county-level antidepressant 
prescription rate - number of pills 
prescribed per person
– children ages 5–14
– 1996–1998

Gibbons et al., Am J Psychiatry 163:11, 2006



Antidepressant Prescription
Rates and Rate of Adolescent 

Suicide

• Results
– higher SSRI prescription rates were 

associated with lower suicide rates in 
children and adolescents

Gibbons et al., Am J Psychiatry 163:11, 2006



SSRI Prescriptions and
Observed Suicide Rate

Gibbons et al., Am J Psychiatry 163:11, 2006



What do Regulatory Agencies 
Say?



Medicines and Healthcare 
Products Regulatory Agency

• “Only fluoxetine (Prozac) was shown 
in clinical trials to have a positive 
balance of risks and benefits for the 
treatment of depressive illness in 
under 18’s.”



Food and Drug Administration

• Fluoxetine is the only antidepressant 
approved for the treatment of child 
and adolescent depression



What do the Experts Say?



ACNP Task Force Report on 
SSRIs and Suicidal Behavior

in Youth

Neuropsychopharmacology (2006)

“The Task Force recommends continued use of fluoxetine as an 
effective and readily available treatment for major depression in 
youth. We believe other SSRIs need further testing to establish 
efficacy by use of RCTs preferably including fluoxetine as a 
reference compound.”



Wallace et al.

Journal of Child and Adolescent 
Psychopharmacology, 2006

“Fluoxetine and citalopram appear to offer favorable risk to
benefit profiles, while shorter-acting agents pose greater 
risks and provide marginal benefit.”



Whittington et al.

“Current evidence supports the conclusions of the UK drug
regulator in warning against the use of all the newer
antidepressants except fluoxetine in this age group, and
alternative therapies should be sought in the first instance.
Caution is needed in interpreting drug company sponsored
trials given the evidence of selective reporting and
publication bias. Combining fluoxetine with a psychological
treatment such as cognitive–behavioural therapy is also
worth considering.”

Current Opinion in Psychiatry, 2005



Anything Else?



Other Considerations

• Fluoxetine is available as a generic



Summary

• Fluoxetine has three positive RCTs 
supporting its efficacy.  Combined, all 
other antidepressants have one.

• Fluoxetine has a more favorable risk-
benefit ratio than other antidepressants.

• Fluoxetine is the only medication 
approved for the treatment of depressed 
children and adolescents.



Summary

• Fluoxetine is available as a generic.
• Most experts recommend fluoxetine as 

the drug of choice for adolescent 
depression.



Medication Algorithms

• Philosophy
– most efficacious/safest treatments first
– simplest interventions first
– subsequent interventions tend toward 

increased complexity and increased 
risk

– multiple options for physicians when 
appropriate

– patient preference



Medication Algorithms

• Clinical
– facilitate clinical decision-making
– improve quality of care
– make treatment plans consistent across 

sites and physicians
– provide adequate clinical documentation
– define where new medications fit for 

optimal outcomes



Medication Algorithms

• Administrative
– accountability for scarce resources
– uniform expectations for providers
– improved cost efficiency
– define where new medications are cost-

effective
– define costs related to specific 

treatments or outcomes



Children’s 
Medication 
Algorithm 
Project



Symptoms Severity Scales

• Clinician-rated
– CDRS-R
– HAM-D

• Self-rated
– CDI
– RADS


