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Time-to-effect of fluoxetine  
in children with depression
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Abstract
Question  I prescribed fluoxetine to a 16-year-old female patient presenting to my clinic with severe major 
depressive disorder who did not respond to psychotherapy. Is fluoxetine an effective treatment of depression in 
this population, and how long should she expect to wait before noticing an effect?

Answer  For depression in children and adolescents, fluoxetine has the most evidence for efficacy when compared 
with other selective serotonin reuptake inhibitors; however, it is not approved by Health Canada for this patient 
population. Available evidence has shown that most of its clinical benefit is seen within the first 2 weeks. Lack 
of response by week 4 might suggest a need for reevaluation. However, more research is needed to elucidate the 
optimal length of the initial treatment period. There is conflicting evidence regarding the risk of suicidality in this 
population, so close patient monitoring is required when using fluoxetine in children and adolescents.

Major depressive disorder (MDD) has become 
an increasingly challenging and prevalent con-
dition among adolescents.1 The rate of MDD 

in childhood is low (< 1%) but increases substantially 
throughout adolescence,2 with a 12-month prevalence 
of 6.5% for boys and 9.8% for girls, as reported among 
more than 17 000 Canadian adolescents in 2005.3 As 
MDD is a considerable risk factor for suicide and hence 
a leading cause of death in this population,2 treatment of 
MDD is imperative.

Major depressive disorder is defined as a constella-
tion of symptoms, most notably depressed mood or loss 
of interest in activities for at least 2 weeks with asso-
ciated functional impairment.4 In children and adoles-
cents, a core diagnostic symptom can be irritability.4 
Other symptoms include reduced energy, feelings of 
guilt and worthlessness, reduced self-esteem, pessimis-
tic thoughts, disturbed sleep, changes in appetite, and 
suicidal thoughts.5 Severity of MDD, ranging from mild 
to severe, can be distinguished based on the number of 
symptoms and extent of functional impairment.5

Use of selective serotonin reuptake inhibitors
For mild to moderate MDD in pediatric patients, psy-
chotherapy such as cognitive-behavioural therapy is the 
treatment of choice in the 2016 Canadian Network for 
Mood and Anxiety Treatments guidelines.6 In a recent 
systematic review of 31 trials including 4334 children and 
adolescents with MDD, it was reported that cognitive- 
behavioural therapy resulted in a 63% reduced risk of 
having depression at follow-up (no longer meeting the 
Diagnostic and Statistical Manual of Mental Disorders cri-
teria 17 to 39 weeks later).7 When psychotherapy is inac-
cessible or ineffective, fluoxetine, a selective serotonin 
reuptake inhibitor (SSRI), is recommended as first-line 

therapy.6 Selective serotonin reuptake inhibitors func-
tion by blocking the reuptake of serotonin to increase its 
synaptic availability.8 This benefits patients with MDD as 
the depletion of serotonin is thought to contribute to the 
pathogenesis of this condition.8

Among the various SSRIs, only fluoxetine has consist
ently shown acute efficacy compared with placebo in 
treating MDD in pediatric patients.9,10 In a 2002 double-
blinded randomized controlled study, 219 children aged 
8 to 18 with MDD achieved better remission at the end of 
9 weeks with 20 mg of fluoxetine daily (41%) compared 
with placebo (20%) (P < .01).11 All patients began with a 
Children’s Depression Rating Scale, Revised (CDRS-R) 
score greater than 40, and remission was defined as a 
CDRS-R score less than or equal to 28.11 These findings 
reconfirmed an earlier study by the same group in the 
1990s involving 96 children and adolescents, which was 
the first to establish the superiority of fluoxetine to pla-
cebo in this population.12

In a following multicentre network meta-analysis 
with 5260 participants aged 6 to 20, fluoxetine was the 
most efficacious (highest reduction in depression symp-
toms) and was well tolerated (comparatively low discon-
tinuation due to adverse events).10 The study compared 
14 antidepressants within 34 double-blind randomized 
controlled trials (RCTs),10 including a sentinel multiclinic 
trial by the Treatment of Adolescents with Depression 
Study team.13 The meta-analysis compared fluoxetine 
directly with 2 serotonin-norepinephrine reuptake inhib-
itors (ie, duloxetine and venlafaxine) and a tricyclic anti-
depressant (ie, nortriptyline), as well as indirectly with 
10 other antidepressants including 4 SSRIs (ie, parox-
etine, escitalopram, citalopram, sertraline).10 Of note, 22 
(65%) of the trials were funded by pharmaceutical com-
panies, including half of the fluoxetine trials (5 of 10),  
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which were sponsored by the drug’s manufacturer.10 
Based on the available data, fluoxetine has the most evi-
dence supporting its efficacy in treating MDD in pediatric 
patients when pharmacologic treatment is indicated.10-13

Risks associated with fluoxetine
A black-box warning for fluoxetine was issued by the US 
Food and Drug Administration (FDA) in 2004 owing to a 
reported increase in suicidality associated with SSRIs among 
children and adolescents.14 However, the evidence behind 
this decision and its implications remain controversial.15

A systematic review of 4 pediatric RCTs comparing 
fluoxetine with placebo involving more than 700 partici-
pants reported that there was no evidence of increased 
suicide risk.14 However, in another systematic review 
of 5 adolescent observational studies, SSRI exposure 
almost doubled the risk of completed or attempted sui-
cide (odds ratio [OR] of 1.92).16 The same review also 
reported that not all SSRIs were associated with the 
same risk profile; paroxetine (OR = 1.77) and venlafax-
ine (OR = 2.43) had the highest risk, while fluoxetine 
(OR = 1.33) had a moderately increased risk overall.16

Another consideration when prescribing fluoxetine is 
its potent inhibition of cytochrome P450 2D6.17 This can 
result in serious interactions with drugs such as tricy-
clic antidepressants, neuroleptics, and antiarrhythmics.17 
Finally, while withdrawal symptoms are a concern with 
other SSRIs, the long half-life of fluoxetine is correlated 
with the lowest risk of discontinuation syndrome when 
compared with other SSRIs.18

Current guidelines for SSRIs
Selective serotonin reuptake inhibitors are currently not 
approved by Health Canada for children younger than 
age 18,19 possibly owing to concerns of increased suicidal 
behaviour, which has limited the availability of approved 
pharmacologic options for MDD in this population. In 
contrast, in the United States, the FDA has approved the 
use of fluoxetine in patients older than age 8 and escita-
lopram in patients older than age 12.19 When fluoxetine 
is used in children and adolescents, the FDA recom-
mends weekly follow-up for the first 4 weeks to monitor 
for adverse events and suicide risk.20 Before consider-
ing changes to therapy for nonresponders, the Canadian 
Network for Mood and Anxiety Treatments guidelines 
recommend a trial of fluoxetine for at least 4 weeks.6

Time-to-effect of fluoxetine
An optimal drug will have an early onset of effect, espe-
cially in the face of adverse events and cost. Among 182 
participants aged 16 to 65 receiving 20 mg of fluoxetine 
daily for 8 weeks, more than half (55.5%) of responders 
improved within 2 weeks.21 Response was defined as a 
50% decrease in a patient’s Hamilton Depression Rating 
Scale (HAM-D) score.21 Furthermore, the cumulative 
response to fluoxetine at weeks 4 and 6 was 80.2% and 

89.5% of patients, respectively.21 Lack of response by 4 to 
6 weeks translated to a 73% to 88% chance of not having  
a response by week 8.21 In contrast, a 2003 placebo- 
controlled study of 840 patients concluded that nonre-
sponse to fluoxetine should only be declared after 8 weeks 
of treatment.22 This study reported that 51% (63 of 124) 
of nonresponders (< 25% HAM-D score improvement) to 
fluoxetine by week 4 still achieved remission (≥ 50% HAM-D 
score improvement with a total score of ≤ 7) by week 12.22

A subsequent meta-analysis of 28 RCTs with 5872 adult 
participants reported that 75% of symptomatic improve-
ment from SSRIs was seen within the first week of treat-
ment.23 A 2015 revision of the British Association of 
Psychopharmacology guidelines supported these conclu-
sions, noting that most people with sustained responses 
to SSRIs show onset of improvement in depression rating 
scales within the first 2 weeks of therapy.24

In children and adolescents, the limited evidence 
available on fluoxetine suggests a time-to-effect phe-
nomenon similar to that in adults.11,25 Although not 
primarily evaluating time-to-effect, data from a 2002 
RCT of 219 children and adolescents from Texas, com-
paring fluoxetine (10 mg daily for the first week, then  
20 mg daily for 8 weeks) with placebo, demonstrated that 
most of fluoxetine’s effect in reducing the CDRS-R score 
occurred within the first 2 weeks, with a diminishing 
rate of improvement thereafter.11 A 2015 meta-analysis  
of 13 pediatric trials with a total of 3004 patients with 
MDD further supported the notion that benefits of SSRIs 
in this population are observed early in treatment.25 
Notably, a statistically significant benefit of SSRIs as 
compared with placebo was observed within 2 weeks 
of treatment onset (P < .05).25 Authors of this study com-
pared the onset of action of fluoxetine, paroxetine, cita-
lopram, escitalopram, and sertraline and reported that 
these 5 SSRIs followed the same early response time 
course.25 Interestingly, the same group conducted a 2016 
meta-analysis evaluating SSRI treatment in children 
with obsessive-compulsive disorder, reporting similarly 
early treatment gains within the first 2 weeks.26

Conclusion
When psychotherapy is ineffective, fluoxetine is an 
effective alternative or adjunctive treatment for MDD 
in children and adolescents. Current guidelines suggest 
consideration of treatment modification after 4 weeks 
with no response. Available data support these guidelines, 
indicating that improvement from fluoxetine treatment 
largely occurs within the first 2 weeks. More research 
needs to be done on the exact time-to-effect and risks of 
fluoxetine in this population, but current evidence sug-
gests it is an appropriate first-line pharmacotherapy. 
Competing interests
None declared

Correspondence
Dr Ran D. Goldman; e-mail rgoldman@cw.bc.ca



Vol 65:  AUGUST | AOÛT 2019 | Canadian Family Physician | Le Médecin de famille canadien  551

CHILD HEALTH UPDATE

Child Health Update is produced by the Pediatric Research in Emergency Therapeutics (PRETx) program  
(www.pretx.org) at the BC Children’s Hospital in Vancouver, BC. Mr Yan is a member and Dr Goldman is Director of 
the PRETx program. The mission of the PRETx program is to promote child health through evidence-based research in 
therapeutics in pediatric emergency medicine.

Do you have questions about the effects of drugs, chemicals, radiation, or infections in children? We invite you to submit them to the PRETx 
program by fax at 604 875-2414; they will be addressed in future Child Health Updates. Published Child Health Updates are available on the 
Canadian Family Physician website (www.cfp.ca).

Pediatric Research in Emergency Therapeutics

References
1.	 Mojtabai R, Olfson M, Han B. National trends in the prevalence and treatment of depres-

sion in adolescents and young adults. Pediatrics 2016;138(6): e20161878. Epub 2016 Nov 14.
2.	 Thapar A, Collishaw S, Pine DS, Thapar AK. Depression in adolescence. Lancet 

2012;379(9820):1056-67. Epub 2012 Feb 2.
3.	 Afifi TO, Enns MW, Cox BJ, Martens PJ. Investigating health correlates of adolescent 

depression in Canada. Can J Public Health 2005;96(6):427-31.
4.	 American Psychiatric Association. Diagnostic and statistical manual of mental disor-

ders. 5th ed. Arlington, VA: American Psychiatric Publishing; 2013.
5.	 Otte C, Gold SM, Penninx BW, Pariante CM, Etkin A, Fava M, et al. Major depressive 

disorder. Nat Rev Dis Primers 2016;2:16065.
6.	 MacQueen GM, Frey BN, Ismail Z, Jaworska N, Steiner M, Van Lieushout RJ, et 

al. Canadian Network for Mood and Anxiety Treatments (CANMAT) 2016 clinical 
guidelines for the management of adults with major depressive disorder: section 6. 
Special populations: youth, women, and the elderly. Can J Psychiatry 2016;61(9):588-
603. Epub 2016 Aug 2.

7.	 Oud M, de Winter L, Vermeulen-Smit E, Bodden D, Nauta M, Stone L, et al. Effective-
ness of CBT for children and adolescents with depression: a systematic review and 
meta-regression analysis. Eur Psychiatry 2019;57:33-45. Epub 2019 Jan 16.

8.	 Artigas F. Serotonin receptors involved in antidepressant effects. Pharmacol Ther 
2013;137(1):119-31. Epub 2012 Sep 26.

9.	 Vitiello B, Ordóñez AE. Pharmacological treatment of children and adolescents with 
depression. Expert Opin Pharmacother 2016;17(17):2273-9. Epub 2016 Oct 14.

10.	 Cipriani A, Zhou X, Del Giovane C, Hetrick SE, Qin B, Whittington C, et al. Compara-
tive efficacy and tolerability of antidepressants for major depressive disorder in 
children and adolescents: a network meta-analysis. Lancet 2016;388(10047):881-90. 
Epub 2016 Jun 8.

11.	 Emslie GJ, Heiligenstein JH, Wagner KD, Hoog SL, Ernest DE, Brown E, et al. Fluox-
etine for maintenance of recovery from depression in children and adolescents: 
a placebo-controlled, randomized clinical trial. J Am Acad Child Adolesc Psychiatry 
2002;41(10):1205-15.

12.	 Emslie GJ, Rush AJ, Weinberg WA, Kowatch RA, Hughes CW, Carmody T, et al. 
A double-blind, randomized, placebo-controlled trial of fluoxetine in children and 
adolescents with depression. Arch Gen Psychiatry 1997;54(11):1031-7.

13.	 March J, Silva S, Petrycki S, Curry J, Wells K, Fairbank J, et al. Fluoxetine, cognitive-
behavioral therapy, and their combination for adolescents with depression: Treat-
ment for Adolescents with Depression Study (TADS) randomized controlled trial. 
JAMA 2004;292(7):807-20.

14.	 Gibbons RD, Brown CH, Hur K, Davis JM, Mann JJ. Suicidal thoughts and behavior 
with antidepressant treatment: reanalysis of the randomized placebo-controlled 
studies of fluoxetine and venlafaxine. Arch Gen Psychiatry 2012;69(6):580-7. Erratum 
in: Arch Gen Psychiatry 2013;70(8):881.

15.	 Friedman RA. Antidepressants’ black-box warning—10 years later. N Engl J Med 
2014;371(18):1666-8.

16.	 Barbui C, Esposito E, Cipriani A. Selective serotonin reuptake inhibitors and risk of 
suicide: a systematic review of observational studies. CMAJ 2009;180(3):291-7.

17.	 Brøsen K. The pharmacogenetics of the selective serotonin reuptake inhibitors. 
Clin Investig 1993;71(12):1002-9.

18.	 Hosenbocus S, Chahal R. SSRIs and SNRIs: a review of the discontinuation syndrome 
in children and adolescents. J Can Acad Child Adolesc Psychiatry 2011;20(1):60-7.

19.	 Garland EJ, Kutcher S, Virani A, Elbe D. Update on the use of SSRIs and SNRIs with 
children and adolescents in clinical practice. J Can Acad Child Adolesc Psychiatry 
2016;25(1):4-10. Epub 2016 Feb 1.

20.	Adegbite-Adeniyi C, Gron B, Rowles BM, Demeter CA, Findling RL. An update on 
antidepressant use and suicidality in pediatric depression. Expert Opin Pharmacother 
2012;13(15):2119-30.

21.	 Nierenberg AA, Farabaugh AH, Alpert JE, Gordon J, Worthington JJ, Rosenbaum 
JF, et al. Timing of onset of antidepressant response with fluoxetine treatment. 
Am J Psychiatry 2000;157(9):1423-8.

22.	 Quitkin FM, Petkova E, McGrath PJ, Taylor B, Beasley C, Stewart J, et al. When should 
a trial of fluoxetine for major depression be declared failed? Am J Psychiatry 
2003;160(4):734-40.

23.	 Taylor MJ, Freemantle N, Geddes JR, Bhagwagar Z. Early onset of selective serotonin 
reuptake inhibitor antidepressant action: systematic review and meta-analysis. 
Arch Gen Psychiatry 2006;63(11):1217-23.

24.	 Cleare A, Pariante CM, Young AH, Anderson IM, Christmas D, Cowen PJ, et al. 
Evidence-based guidelines for treating depressive disorders with antidepressants: 
a revision of the 2008 British Association for Psychopharmacology guidelines. 
J Psychopharmacol 2015;29(5):459-525. Epub 2015 May 12.

25.	 Varigonda AL, Jakubovski E, Taylor MJ, Freemantle N, Coughlin C, Bloch MH. Systematic 
review and meta-analysis: early treatment responses of selective serotonin 
reuptake inhibitors in pediatric major depressive disorder. J Am Acad Child Adolesc 
Psychiatry 2015;54(7):557-64. Epub 2015 May 16.

26.	Varigonda AL, Jakubovski E, Bloch MH. Systematic review and meta-analysis: early 
treatment responses of selective serotonin reuptake inhibitors and clomipramine 
in pediatric obsessive-compulsive disorder. J Am Acad Child Adolesc Psychiatry 
2016;55(10):851-9.e2. Epub 2016 Aug 4.

This article is eligible for Mainpro+ certified Self-Learning credits. To earn 
credits, go to www.cfp.ca and click on the Mainpro+ link.

La traduction en français de cet article se trouve à www.cfp.ca dans la 
table des matières du numéro d’aoÛt 2019 à la page e336.


