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Abstract 
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The tricyclic antidepressants (TCAs) are effective for the treatment of adult depression. 
However, their efficacy of these in the treatment of children and adolescents with depression is 
equivocal. Therefore, it is necessary to determine the efficacy and acceptability of TCAs in the 
treatment of depressive disorders in children and adolescents. The databases of MEDLINE (from 
1966 to October 1999) and Controlled Clinical Trials Registered (from 1980 to October 1999) were 
searched for randomized-controlled trials relevant to the use of TCAs for treating depressed 
children and adolescents. The reviewers also examined the reference lists of identified papers and 
that of a previous meta-analysis. In each trial, both nonresponse rates and dropout rates were taken 
into account and extracted on an intention-to-treat basis. The nonresponse-rate and dropout-rate 
odd ratios (ORs) with 95 per cent confidence intervals (95% Cis) of each trial and the pooled non­
response-rate and dropout-rate ORs (95% Cis) of all trials were computed. Nine trials included in 
this meta-analysis were 2 amitriptyline, 3 desipramine, 2 imipramine, and 2 nortriptyline studies. 
By using a fixed-effect model, the pooled nonresponse-rate OR (95% CI) and the pooled dropout 
rate OR (95% CI) of antidepressant-treated group were 0.92 (0.57 to 1.47) and 2.14 (1.12 to 4.09), 
respectively. In summary, the evidence so far does not support that TCAs are more effective or 
more acceptable than placebo in the treatment of depressive disorders in children and adolescents. 
However, the studies of selective serotonin reuptake inhibitors and newer antidepressants for the 
treatment of these disorders should be further investigated. 
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Depression is a common problem in chil­
dren and adolescents. In the general population, the 
prevalence rate of depressive disorders is 4.3 per 
cent in children and 8 per cent in adolescents( 1 ,2). 
These disorders are major causes of morbidity and 
mortality(3). Other important consequences also 
include social dysfunction, academic underachieve­
ment, and suicidal behavior. Not different from 
depressive disorders in adults, depressive disorders 
in children and adolescents are usually underdiag­
nosed and undertreated. 

Although antidepressants are widely used 
for the treatment of adult depression(4), their effec­
tiveness in treating depressed children and adoles­
cents is still equivocal. While a previous meta-ana­
lysis of tricyclic antidepressants (TCAs) shows the 
ineffectiveness of TCAs in treating these patients 
(5), some experts suggest that TCAs are the main­
stay of pharmacological intervention in depressive 
disorders of children and adolescents(6). 

Although the previous meta-analysis(5) is 
a comprehensive one, many studies relevant to the 
use of TCAs for treating depressed children and 
adolescents have been carried out since then. The 
authors therefore proposed to conduct a meta-ana­
lysis of randomized, placebo-controlled trials in this 
issue. The aim of this meta-analysis was to deter­
mine the efficacy and acceptability of TCAs in the 
treatment of depressive disorders in children and 
adolescents. 

METHOD 
The authors performed MEDLINE (from 

1966 to October 1999) and Controlled Clinical Trials 
Registered searches (from 1980 to October 1999) by 
using the following strategy: (antidepressive-agent 
or amitriptyline or amoxapine or clomipramine or 
desipramine or doxepine or imipramine or mapro­
tiline or mianserine or nortriptyline or protriptyline 
or trimipramine and (child* or adolescent*) and 
(depressive disorder or depression). The searches 
were limited to randomized-controlled trials. Due to 
the failure of electronic searches to detect all rele­
vant references, The authors also examined the 
reference lists of identified papers and that of a pre­
vious meta-analysis(5). 

Inclusion criteria for the trial were as fol­
lows: i) randomized-controlled trials; ii) only chil­
dren and/or adolescents with depressive disorders 
participating in the study; iii) at least one TCAs given 
orally; iv) study duration of 4 weeks or more; and v) 

number of responders and/or drop-outs presented in 
figures. To maintain the homogeneity of partici­
pants, the authors excluded the studies carried out 
in children and adolescents with treatment resistant 
depression. Since multiple publications from a sin­
gle trial can lead to bias in several ways(?), The 
authors selected only one paper presenting the best 
details of each trial. 

In each study, both nonresponse and drop­
out rates were taken into account as measures of 
efficacy and acceptability, respectively. Both kinds 
of rates were extracted on an intention-to-treat 
basis. The number of patients allocated to each group 
was considered as the total number of patients. Both 
authors extracted the data independently. 

The Odd Ratio (ORs) with 95 per cent 
confidence interval (Cis) of nonresponse and drop­
out rates of each trial were computed by using 
Fleiss's method(8,9). The pooled response-rate and 
nonresponse-rate ORs (95% Cis) of all trials were 
initially calculated by using a fixed-effect model of 
pooling data because the results computed by this 
model are easy to interpretOO). Of the few methods 
acceptable for this model, the authors applied the 
Mantei-Haenszel methodOI) because this is sug­
gested as a logical choice for most problems02). 
However, if the Chi-square test showed the signifi­
cant heterogeneity of data (p < 0.05), a random­
effect model of DerSimonian-Laird method(l3) 
would be used for pooling the data as recom­
mended by Egger et al (1998)04). Regarding the 
interpretation, the OR less than I w:1s considered to 
be in favor of antidepressants. 

RESULTS 
Nine trials met all inclusion criteria and 

included in this meta-analysis were 2 amitripty­
line05,16), 3 desipramine07-19), 2 imipramine(20, 
21) and 2 nortriptyline(22,23) studies. Because a 
trial was presented twice(23,24), only the results of 
the first publication were taken into account. Table 
I shows the characteristics of the included trials. 

Five clinical trials relevant to this issue 
were excluded because they met most but not all 
inclusion criteria. A study was excluded because 
the participants were diagnosed as treatment-resis­
tant major depression(25). A study was excluded 
because the antidepressant, which was clomipra­
mine, was given intravenously(26). Three studies of 
fluoxetine and venlafaxine were also excluded(27-
29). 
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Table 1. Characteristics of the trials included in the meta-analysis of tricyclic antidepressant treatment in 
children and adolescents with depressive disorders. 

Author Study duration (weeks) Treatment Allocationa Definition of Responseb 

Kashani et a! 84 4 A dose 1.5 mg/kg/d (9) and P (9) BID> 20 

Puig-Antich et al 87 5 I dose 5 mg!kg/d ( 19) and P (22) K-SADS s; 2 

Geller et al 89 8 N dose 10-140 mg/d (26) and P (24) CDRS s20 

Hughes et al 90 6 I dose N/A {13) and P ( 14) CDRS decreased~ 50% 

Geller et al 90 8 N dose 50 mg/d (12) and P ( 19) CDRS s; 25 

Boulos et al91 6 D dose 200 mg/d ( 12) and P (18) HAM-D decreased~ 50% 

Kutcher et al 94 6 D dose 200 mg/d (30) and P (30) HDRS decreased ~ 50% 
Kye et al96 8 A dose 5 mglkg/d or 300 mg/d( 12) and P (I 0) HDRS decreased ~ 50% 
Klein et al 98 6 D dose 50-300 mg/d and P(22) CGI= I or2 

a P =placebo; A= amitriptyline; C =clomipramine, D =desipramine; I= imipramine; N =nortriptyline. 
b BID = Beck Index of Depression; CDRS = Child Depression Rating Scale; CGI = Clinical Global Impression Scale: HAM-D = 
Hamilton Rating Scale for Depression; HDRS = Hamilton Depression Rating Scale: K-SADS = Schedule for Affective Disorders 
and Schizophrenia for School-Age Children; N/A =Not Available. 

The response rates of all nine studies ( 159 
antidepressant-and 171 placebo-treated patients) 
were included for computing the pooled response­
rate OR (95% CI). Because the heterogeneity of non­
response rates was not found (Chi-square = 5.70, 
df = 8, p = 0.68), a fixed-effect model was applied 
for pooling the data. Table 2 shows both nonres­
ponse rates of each trial, nonresponse-rate OR (95% 
CI) of each trial, and the pooled nonresponse-rate 
OR (95%Cis) of all trials. In comparison to placebo, 
the pooled nonresponse-rate ORs (95% CI) of the 
antidepressant-treated group was 0.92 (0.57 to 1.47). 

Because the dropout rates were not avai­
lable in four studies, those presented in the other 
five studies (113 antidepressant-and Ill placebo­
treated patients) were included for computing the 
pooled dropout-rate OR (95% CI). Because the hete­
rogeneity of the dropout rates was not found (Chi­
square = 4. 73, df = 4, p = 0.32), the authors applied 
a fixed-effect model for pooling the data. Table 3 
shows both dropout rates of each trial, the dropout­
rate OR (95% CI) of each trial, and the pooled 
dropout-rate OR (95% CI) of all trials. In compari­
son to placebo, the pooled dropout-rate OR (95%CI) 
of the antidepressant-treated group was 2.14 (1.12 
to 4.09). 

DISCUSSION 
The 95 per cent CI of pooled nonresponse­

rate OR across zero suggests that the TCAs are not 
more effective than placebo in the tratment of child 
and adolescent depression.The lower end of 95 per 

cent CI of pooled dropout-rate OR that is higher 
than I suggests the significant lower acceptability 
of TCAs. It has been known that the ineffective­
ness of any treatment plays an important role in 
causing treatment dropout. In addition, TCAs also 
have high prevalence of adverse events. The results 
of this meta-analysis, therefore, do not support the 
use of TCAs for the treatment of depressive dis­
orders in children and adolescents. 

In comparison to the previous meta-ana­
lysis(5), the present one added the results of four 
more trials05,16,18,19). However, the results of 
both meta-analyses are not much different. In 
addition, they are in concordance with a recent 
review(30). These findings suggest that TCAs have 
no benefit for children and adolescents with depres­
sion. Since the findings of this meta-analysis do 
not show even a trend of the benefits of TCAs, fur­
ther studies of TCAs in this kind of patient seem to 
be unnecessary. 

There are benefits and disadvantages in 
including the studies of selective serotonin reuptake 
inhibitors (SSRis)C27,28) and newer antidepres­
sants(29) in the present meta-analysis. The inclu­
sion of these studies may increase the power in 
determining the superiority of antidepressants to 
placebo. However, doing so may be inappropriate 
because the efficacy and acceptability of these 
agents may be different from those of TCAs. In 
addition, because there have been very few studies, 
it may be too early to conduct a meta-analysis on 
this issue. 
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The supenonty of fluoxetine to placebo 
found in two studies(27 ,28) indicates that fluo­
xetine may be a promising treatment for child and 
adolescent depression. Further studies of SSRis in 
this kind of patient should be further investigated. 
Because, there has been little evidence relevant to 
the use of newer antidepressants in this kind of 
patient, further studies of these agents, also, should 
be conducted. 

In the respect of publication bias, the lack 
of a search for unpublished papers should not be 
considered as a major limitation of this meta-ana­
lysis. As its nature, such bias usually exaggerates 

the positive effect of treatment because small nega­
tive studies are not published. Since this meta-ana­
lysis found no positive treatment effect, the nega­
tive results of those unpublished papers would not 
have much effect on the results of this meta-ana­
lysis. 

In conclusion, TCAs are not more effec­
tive and may be less acceptable than placebo in the 
treatment of depressive disorders in children and 
adolescents. However, the studies of SSRis and 
newer antidepressants for the treatment of these 
patients should be further investigated. 

(Received for publication on May 30, 2000) 
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"ilrJ~ltJnl'"iYl~~!Nvli1t~~LL~::'llnnw(n).J'r1lLA'"il::'11YIYil).JlrlEltJ'r11!l,j" 'r1~~'lln M~umUY1All).JElth~A"'iEl'UA'1).JLLitl D~'"il 
m'"i hl~ El'UiltJEl~ LL~::m'"iEl t~n•nnm "'il~ rJ'lJEl~ rJt'h rJ L~n LL~::l' viuvli1ml :;;a).J LAil1~IJntln ~~' v"i5 intention-to-treat 

1~i1m"iflltJlrul'h Odds Ratios (ORs) LLtl::l'ilAllM~mru'Yl 95 LtiElfL~u(;) (95% confidence intervals 'r11El 95% 

Cis) 'lJEl~tJ(;l'"ilm'"i1~~El'UiltJEl~LL~::m'"iElEln'llnm"l"i~rJ'lJEl~LLiii~::m'"i"i~mL~:; pooled OR (95%Cis) 'lJEl~tl(;l'"ilnl'"i 

(;!El'!.JiltJEl~LLI'l::m'"iElElmlnm'"i"i~rJ <llnm'"i~u~uwu-.hi1 9 m'"iYl~~El~Ylm).Jl"lflUl).JllLA'"il::'l'i";~tl'"i::nElu~lrJm'"i 
YJ(;l~El~'lJEl~tn~ltJLAil amitriptyline 2 nTm~l'lEl~. desipramine 3 nl"iYl~~El~. imipramine 2 nTlYl~l'lEl~. LL~:: nor­

triptyline 2 nl'"iYl~~El~ 'llnnl'"iflltJlrut~v1-h5 fixed-effect 'r'I'Ulll'il pooled ORs (95% Cis) 'lJEl-~tl(;l'"ilm"l1~ 
..... ... ..... ' -~..... "' ..... "' ... ' ' ..... .,. 

(;!El'!.JI'l"tJEl~LL~::El~'"ilnl"iE!Eln'llnm'"il'lrJ'lJEl~n'1).JYl'"in~l~lrJrJl(;lltJLI'!'"il).JAlLYllnu 0.92 (0.57 n~ 1.47) m'l:: 2.14 

( 1.12 ii~ 4.09) ~l).J~l~U L~Vil1tiLLitl <ltJii~ih<jU\J,j" rl'~1~W'U'r1~nsluvlmTul'l"'itJlltn~ltJLI'Iiln~).J TCAs )1 

tl'"i::NYlOfll'r'ILLI'l::m'"irJEl).J1u~n1ltJl'r11'lEln 1 um11'n~l t '"iA;a).JLAil1 tJLiiinLLI'l::l viu El ri1~ 1 '"in~l).Jnl'"i~n~lrJl~ltJLI'Iil 

n~).J selective serotonin reuptake inhibitor LL~::m~ltJLI'Iil~l1'r1~ 1 1um'"i1n~ll"lA;a).JLI'Iil1tJL~mm::1viurl'~Al'"i 

Yllli1El1 tl 

a~-,-a,;- ~al'rl£JU. J.nilfl Pl1&f-,mu\l,;' 

'lfl'r1Jll!IL'r1fl'YI141L'W'rlrf"' 2543; 83: 1367-1374 
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