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Background Antidepressant drugs 

are usually prescribed at low doses, 

possibly to avoid adverse reactions. No 

comprehensive review has addressed the 

issue ofdose, clinical response and 

tolerability in a quantitative way. 

Aims To determine whether high doses 

of antidepressants are more effective than 

lowdoses, and how safety isaffected by dose. 

Method Trials comparing two or more 

doses ofthe same antidepressant were 

located, and all antidepressants 

administered were converted to the 

equivalent dose of imipramine. 

Generalised estimating equations were 

used to analyse percentage improvement 

and adverse event rate according to dose 

level. 

Results Thirty-three studies were 

identified.The dose level 100-200 mg 

imipramine equivalents showed an 

average improvement of 53% by 

'intention-to-treat'. Higher doses were not 

accompanied by increased efficacy, while 

lower doses showed reduction in efficacy. 

Adverse events significantly increased 

with dose. 

Conclusions With a low dose of 

antidepressants, clinicians trade off a 

slightly reduced chance of improvement 

for a higher chance of avoiding adverse 

reactions. 
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Antidepressant drugs are widely used in 
clinical practice for the treatment of depres- 
sive disorders. Several. drug-utilisation stu- 
dies have documented that antidepressants 
are prescribed at  doses well below those 
recommended (e.g. Brugha et al, 1992; 
Munizza et al, 1995). Furthermore, one 
study documented that prescription pat- 
terns improved only moderately following 
targeted physician education (Katon et al, 
1992). A possible explanation for wide- 
spread under-dosing is that depressed pa- 
tients treated on an out-patient basis need 
to continue to work and function in the 
community, and cannot tolerate the adverse 
reactions that higher doses of antidepres- 
sants usually produce. Traditional tricyclic 
compounds are more frequently under- 
dosed than the newer selective serotonin re- 
uptake inhibitors (SSRIs), probably because 
of greater tolerability of the latter at thera- 
peutic dose (Donoghue & Tylee, 1996; 
Craig Nelson, 1997). Recent meta-analyses 
comparing discontinuation rates of tricyc- 
lics and SSRIs in randomised clinical trials 
(RCTs) have confirmed that SSRIs have 
slightly lower drop-out rates for adverse re- 
actions, while efficacy is similar (Anderson 
& Tomeson, 1995; Hotopf et al, 1997a; 
Fawcett & Barkin, 1997). 

Although several RCTs with patients 
allocated to different doses of the same anti- 
depressant have been performed, no 
comprehensive review has addressed the 
issue of dose, clinical response and tolerabil- 
ity in a quantitative way. The objective of 
this meta-analysis is to fill this gap, and to 
answer two specific questions: fist, are high 
doses of antidepressants, both traditional 
and newer, more effective than low doses?; 
and second, how is safety affected by dose? 

METHOD 

All RCTs comparing two or more doses of 
the same antidepressant were identified 
from Medline, Current Contents and the 

Cochrane Collaboration Register of Trials. 
We searched for all antidepressive agents 
with all depressive disorders, and linked 
these variables with dose-response relation- 
ship and drug type. In order to retrieve all 
RCTs, we used an algorithm where the 
terms 'clinical trials', 'randomised clinical 
trials', 'prospective studies', 'research de- 
sign' or the root word 'random' were 
searched for. However, most studies were 
identified by an assiduous scrutiny of all 
the references of the papers retrieved and 
of published reviews of literature, and also 
by writing to many individual authors. 

Inclusion criteria for the meta-analysis 
were the following: 

(a) RCTs comparing two different doses of 
the same antidepressant drug; 

(b) diagnosis of depression; 

(c) duration of the trial at least three 
weeks; and 

(d) more than five patients per treatment 
arm. 

TWO outcome measures were extracted 
from the selected RCTs. First, the number 
of patients clinically improved, signified 
either by a reduction of more than 50% 
of the total score of the Hamilton Rating 
Scale for Depression (Hamilton, 1960), or 
by a moderate to marked improvement on 
the Clinical Global Impression Scale (Guy, 
1976), or by a lack of relapse of depressive 
episode (where a paper reported results 
from more than one scale, only data from 
the first scale mentioned in the results sec- 
tions were retained). Second, the total num- 
ber of side-effects of any type. 

In addition, the following variables of 
interest were extracted: year of publication, 
out-patient or in-patient setting, mean pa- 
tient age, percentage of females, diagnosis, 
duration of treatment, drop-outs for any 
cause, type and dose of antidepressant drug 
administered, and concurrent medication 
or psychological treatment. Data extraction 
was independently performed by two re- 
viewers, who were blind to the authors 
and journal title, as well as to the type of 
drug and dose used, in order to avoid poss- 
ible bias during data extraction. Disagree- 
ments between reviewers were solved 
through discussion. All papers were also in- 
dependently scored for methodological 
strength, using the check-list proposed by 
Jadad et a1 (1996). 
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Statistical analysis 

Outcome variables 

Modelling indicators. When analysing percentage im- 
provement, duration of treatment was also 
considered, as a continuous variable. 

By default, the fixed effect for drug 
level was considered in the models for both 
outcome variables, using the dose level of 
100-200 mg (the generally acknowledged 
therapeutic range) as a reference. Coeffi- 
cients of the model for the various drug 
levels therefore estimate differences of effect 
with respect to this dose level. Forward 
selection was used to add to this minimal 
model other significant terms (P<O.OS). 
The model coefficients were then used to 
estimate the average percentage improve- 

Generalised estimating equations (Diggel et 
al, 1994) were used to model the outcome 
variables of interest, allowing for the 
grouping factor (random effect) represented 
by each study considered. A constant corre- 
lation among arms from the same study 
was assumed. Tests for normality showed 
that percentage improvement was suffi- 
ciently well behaved not to require trans- 
formations, while adverse event rate was 
transformed to its square root in order to 
stabilise the variance. 

The variables used as independent fac- 

The following outcome variables were 
computed for each study arm: 

(a) percentage improvement=number of 
patients clinically improvedltotal number 
of patients randomised; 

(b) adverse event rate=[(total number of 
adverse drug reactions+total number 
of withdrawals) 1 total number of pa- 
tients randomised]/(number of weeks 
of treatment). 

The total number of patients random- 
ised was not always readily available from 
the publications, owing to the tradition in 
this setting of reporting results on patients 
actually completing treatment. In this 
meta-analysis, the percentage improvement 
and the adverse event rate were computed 
on the basis of the total number of patients 

tors were the following: antidepressant 
daily dose level (placebo, less than 
100 mg, 100-200 mg, 201-250 mg, more 
than 250 mg), antidepressant class (mcyc- 
lics, SSRls, monoamine oxidase inhibitors 
(MAOIs), atypical antidepressants), Jadad 
et a1 (1996) quality score (ranging from 1 
to 5; the higher the score the better the qual- 
ity of the study), proportion of females, and 
sample size of the study (fewer than 50,51- 
100, more than 100 patients). All these vari- 
ables were converted to appropriate binary 

ment and average adverse event rate for 
the five dose levels considered; their corre- 
sponding 95% confidence intervals (CIS) 
were computed using the estimated var- 
iance-covariance matrix of the coefficients. 
For adverse event rate, estimated effects are 
based on the square of the linear combina- 
tions of the coefficients; similarly, the cal- 
culation of 95% Cls was made on the 
square root scale, and the values obtained 
were then back-transformed to the linear 
scale by taking their square. 

randomised (where an intention to treat 
existed), which had to be reconstructed on 
the basis of the reported number of with- 
drawals or exclusions. The working defin- 
ition of adverse event rate used in this re- 
port was chosen so as to reflect not only pure 
adverse reactions to antidepressant drugs 
but also all other situations leading to total 
or partial failure of the treatment (e.g. with- 
drawals due to lack of efficacy or patient 
refusal), in order to quantify the total bur- 
den of negative events per week of treat- 
ment. Again, this is in contrast with the 
common practice of ignoring dropouts 
when evaluating treatment results. 

Table I Average daily dose and conversion factor to irnipramine for antidepressants considered in the study 

- -- 

Class of Dose range Average daily therapeutic dose Conversion factor to imipramine 

antidepressant (mglday) (mg) 

Tricyclics 
lmipramine 
Clomipramine 

Tetracyclics 
Maprotiline 

SSRls Antidepressant dose 
Rwxetine 
Cicaloprarn 

In order to compare the different drugs in- 
volved in the studies, and considering that 
all antidepressant drugs act on the same 
clinical manifestations of depression, we 
decided to standardise the recommended 
therapeutic doses with respect to the re- 
commended dose of imipramine (150 mg/ 
day), the first antidepressant introduced 
into clinical practice. This generated for 
each drug an equivalence factor by which 
the doses investigated in each trial were 
multiplied. For instance, the therapeutic 
dose for phenelzine is 45 mg, and the con- 
version factor is 150145=3.33; a prescribed 
dose of 90 mg/day of phenelzine has been 
converted to an imipramine equivalent dose 
of 90 x 3.33=299.7 mg/day. Average ther- 
apeutic doses and corresponding conver- 
sion factors are given in Table 1. 

Ruvoxamine 
Minalcipram 
Sertraline 
Paroxetine 
Venlafaxine 

MAOls 
lsocarboxazid 10-30 20 
Phenelzine 3060 45 
Moclobemide 150-300' 225 

Atypical antidepressants 
Bupropion 200-300 250 
Nefazodone 300-600 450 0.33 
Minaprine 200 200 0.75 
Rolipram 2.25 2.25 66.6 

SSRI. selective serotonin reuptake inhibitor; MAOI. monounine midue inhibitor. 
I. Benkert et a1 (1996). 

https://doi.org/10.1192/bjp.174.4.297 Published online by Cambridge University Press

https://doi.org/10.1192/bjp.174.4.297


E F F E C T I V E N E S S  O F  A N T I D E P R E S S A N T S  

RESULTS 

A total of 49 papers were retrieved through 
the search as described above. A total of 17 
papers were excluded from the analysis: 11 
papers because efficacy data could not be 
extracted (Blashki et al, 1971; Barnes & 
Guarino, 1980; Branconnier et a1, 1983; 
Halaris et 01, 1983; Bjerkenstedt et al, 
1985; Fabre & Putman, 1987; Hebenstreit 
et 01, 1989; D'Amico et 01, 1990; Khan et 
al, 1991; Dunner & Dunbar, 1992; Mon- 
tgomery et al, 1992), two papers where a 
therapeutic dose was not defined (Wilcox 
et al, 1996; Schiwy et al, 1989), and four 
papers because original data were already 
published (Altamura et 01, 1988; Wernicke 
et al, 1989; Dunlop et al, 1990; Beasley et 
a!, 1992). Hence, 32 RCTs comparing two 
different doses of antidepressants were 

The classes of antidepressant drug em- 
ployed are shown in Table 2. Four papers 
studied tricyclic or tetracyclic antidepressants 
(considered together in this paper), 16 studied 
SSRIs, five studied MAOIs, and eight stu- 
died atypical antidepressants. Patient exclu- 
sion criteria were those commonly used in 
clinical trials of antidepressants, namely 
age greater than 65 or 70 years (12 studies), 
suicidal risk (14 studies), alcoholism (13 
studies), drug abuse (14 studies), pregnancy 
or lactation (14 studies), severe somatic dis- 
orders (20 studies) and the presence of con- 
current psychiatric disorders (21 studies). 
Studies involving SSRIs tended to exclude 
patients with greater age and with severe 
somatic disorders more frequently than stu- 
dies involving tricyclics (60% versus none 
for both exclusion criteria). 

A total of 5844 patients were randomly 

Trbk 2 Number of d i e s  of each drug chu 

Class d antidepressant Number d studies 

Tricyclics 

lmipamine 

Clomipramine 

Tetracyclics 

Maprotiline 

SSRls 

Ruoxetine 

C i p r a r n  

Ruvoxamine 

Minalcipram 

Senraline 

Paroxetine 

Venlafaxine 

MAOls 

lsocarbonzid 
included in the analysis. In addition, one allocated to 78 treatment arms, and 998 Phenelzine 2 
study (Benkert et a1, 1997, see Appendix) patients to 16 placebo arms. The sample 

Moclobemide 2 
that compared two doses of two different sizes of the studies ranged from 17 to 

Atypical antideprcssants 
antidepressant drugs was considered as 953, with a median of 88. The demo- 
two separate studies, bringing to 33 the graphic characteristics of the random BUp'Opion I 

total number of studies analysed. The 33 samples were described in 27 studies. Nefazodone 2 

studies included had a total of 78 arms of 
active treatment and 16 placebo arms. All 
the studies considered in the meta-analysis 
are listed in the Appendix. Adverse events 
could be extracted from only 22 studies, 
corresponding to 64 treatment arms. 

The studies considered were published 
between 1975 and 1997, approximately half 
of them before 1990. Twemy-four studies 
lasted 4-6 weeks, five lasted 7-156 weeks, 
and two studies lasted three weeks only. 
Studies involving only out-patients made up 
61% of the totab 24% involved in-patients 
only, and both in-patients and out-patients 
featured in 6% (in 9% of the studies the set- 
ting was not speafied). In almost 70% of the 
cases the studies were collaborative. Out of 
the 33 studies, 25 treated severely depressed 
patients, diagnosed as having major affective 
disorder, major depression, endogenous 
depression or bipolar affective disorder. Two 
studies had a non-speafic diagnosis (e.g. 
depressed mood), and six studies considered 
both major and minor depression. Thirty 
studies applied specific diagnostic classiica- 
tions of depression, using the Diagnostic and 
Statzitical Manual of Mental Diswdets, ver- 
sions U, III or III-R (American Psychiatric 
Association, 1976,1980,1987) (20 studies), 
the Research Diagnostic Criteria (Spitzer 
et 4 1978) (aeven studies), and the 
IntemutioMI Clacs i~ t ion  of Diseases, 9th 
revision (1-9) (one study) (World Health 
Organization, 1978). 

Patients' ages ranged from 18 to 89 years, 
and average age ranged from 35 to 54 
years. The propomon of female patients 
in the studies reviewed ranged from 41% 
to loo%, with a median of 66%. The Jadad 
quality score was 1 for one study, 2 for 
eleven studies, 3 for fifteen studies, and 4 
for six studies (Jadad et al, 1996). 

For each study, the imiprarnine equiva- 
lent dose per arm was computed according 
to the rule stated above, and then recoded 
into four categories: less than 100 mg, 
100-200 mg, 201-250 mg and more than 
250 mg. The first category corresponds to 
doses usually considered below the therapeu- 
tic range for imipramine, the second cate- 
gory to doses within the therapeutic range, 
and the third and fourth categories to doses 
higher and much higher than the therapeutic 
range, respectively. The mean imipramine 
equivalent dose in the first category was 
66 mg, in the second 153 mg, in the third 
224 mg, and in the fourth 312 mg. Table 3 
details the number of study arms per dose 
category according to antidepressant drug 
class. F i l y ,  the placebo arm was consid- 
ered as dose zero in the analysis. 

None of the independent variables con- 
sidered (antidepressant class, Jadad quality 
score, propomon of females, sample size of 
the study, and duration of treatment) turned 
out to be sigdcant, and none was therefore 
retained in the final regression models de- 
rived for the two outcome measures of inter- 

Minaprine 

Mipram 

SUU, Kkctive Icrounin mprke inhibitor MAOI. 
rnonounin oxidase Inhibitor. 

est, hence, only terms relating to dose level 
were kept in the final model (Table 4). 

A graphical representation of estimated 
percentage improvement and adverse event 
rate is displayed in Fig. 1. Overall, about 
half of the patients randomised to active 
treatment were considered improved at 
the end of the trials. The dose level 100- 
200 mg of imipramine equivalents - taken 
as reference category - showed an average 
improvement of 53%. Higher doses were 
not accompanied by increased efficacy 
compared with the therapeutic range: doses 
of 201-250 mg showed an average im- 
provement of 46%, and doses over 
250 mg of 48%. Doses of less than 
100 mg showed an average improvement 
of 46%, a significant but small reduction 
in efficacy - 7% compared with the refer- 
ence category. The placebo arms showed 
an average improvement of 35%, signifi- 
cantly lower than the reference category 
and the <I00 mg dose level. Regarding 
the adverse event rate, doses < 100 mg 
showed a significant reduction with respect 
to the level 10&200 mg, while doses great- 
er than 250 mg showed a significant in- 
crease with respect to the same reference 
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Fig. I htimated percentage impmvement a d  a d m e  event rate frwn the final regression models. 

. .--*-.Percentage improvement (W scale) 
--.a-- Adverse event rate (right scale) 

range. The placebo arms showed an aver- P=0.172) for doses greater than 250 mg. 
age adverse event rate of 0.22, similar to The average percentage of withdrawals 
the < 100 mg dose level but significantly per arm was 25% in the first dose category, 
lower than the reference category's adverse 22% in the second, 28% in the third and 
event rate. 35% in the fourth. 

Finally, in order to mimic the statistical 
analysis usually performed in clinical trials 

01° 5 
0)  

with antidepressants, we ran an additional DISCUSSION 
regression (not reported in Table 4) having 

0.00 0)  

'placebo <I 00 102-200 201 -250 ,250~ 
Dose (rngJday irniprarnine equivalent) 9 

2 

as dependent variable the percentage im- 
provement in patients who completed treat- 
ment. The estimated average improvement 
in treatment completers was 69% for the 
therapeutic range, 60% (significantly dif- 
ferent from the reference category, 
P<0.003) for doses less than 100 mg, 
67% (not significantly different from the 
referena category, P=0.726) for doses 
201-250 mg, and 76% (not significantly 
different from the reference category, 

Antidepressant dose plays a definite role in 
the pharmacological treatment of depres- 
sion - a delicate balance is sought between 
the achievement of symptom relief and the 
avoidance of adverse reactions leading to 
treatment discontinuation. However, there 
are surprisingly few RCTs addressing the 
dose-response issue. A possible explanation 
suggested by Gram (1990) is that the atten- 
tion of the scientific community has been 
captured for many years by the relationship 

W e  3 Treatment anns utagorised by drug ckrr and dose 

- 

Antideprrsam class Dose (mg/dry imipramine equivalent) 

0 <I00 100-200 201-250 >250 

Arms used for analysis of improvement 

Placebo 16 

Tricydics/tetracyclia 

SSRh 

MAOk 

Atypical antideprtrams 

Arms used for analysis of adverse events 

Placebo I I 

Tricydics/tetracyclics 4 0 0 0 
SSRls I I 14 3 3 
MAOk 0 I I 2 
Atypical antidepressam 5 7 2 0 

SSRI, sdectiva IIKotonin mupub inhibiror, MAOI, monouninc o h  ihhibitor. 

between plasma concentration and clinical 
effect, thus leaving dose in the background. 
In addition, fixed-dose clinical mals arc dif- 
ficult to design and expensive to conduct 
(Benkert et al, 1996). For newer antidepm- 
sants, the interest in dostresponse studies 
has been more pronounced, partly because 
of the requirements from regulatory bodies 
to provide such data. Accordingly, only ten 
RCTs with patient allocation to different 
doses of tricyclics and MAOIs, the first 
classes introduced in clinical practice, were 
available for this meta-analysis, while we 
retrieved more studies on the dose-efficacy 
of SSRIs and atypical antidepressants. 

Some authors have argued that current re- 
commended doses are based on lit& empiri- 
cal evidence (Greenberg & Fisher, 1989). 
Under-treatment has been considered a fre- 
quent cause of therapeutic failure, although 
many clinicians question whether general 
practitioners are d y  wrong to prescribe at 
lower doses (Kendrick, 1996 and subsequent 
letters; Martin et al, 1997). The lack of agree- 
ment on the dosoefficacy and doscsafay of 
antidepressants prom@ the prrsent meta- 
analysis, which mes to answer these questions 
in a quantitative way, deriving data from 
published RCTs. 

Efficacy and intention to treat 

The meta-analysis showed two unexpcsted 
fin- relating to the efficacy of antidepres- 
sants. F i  the clinical efficacy estimated ac- 
cording to the intention to treat did not 
exceed 50% of the original samples. The re- 
maining patients either dropped out for 
whatever reason or did not show my im- 
provement. This estimate is considerably 
lower than the estimate provided by the 
authors of the original studies, who almost 
invariably did not apply an intention-to-treat 
analysis. In an attempt to replicate the ana- 
lyses provided by the original studies, we lim- 
ited the evaluation of efficacy to treatment 
completers, obtaining an estimate of the im- 
provement rate considerably higher than 
when using intention-to-treat analysis - 
higher by amounts ranging from 13% for 
the lowest dose to 26% for the highest dose, 
largely attributable to an increasing number 
of withdrawals as the dose increases. This 
false impression of greater improvement at 
higher doses probably contributed to the 
widespread belief that antidepressants are ef- 
feaive in two-thirds of subjects (Fawcett & 
Barkin, 1997). A thorough review of the 
methodological adequacy of RCTs with anti- 
depressants conducted by Hotopf et a1 
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lhbh 4 CoefficieM from the RruI regmdon modds 

DOK (mglday imipramim Model s.e. of P-value of Estimated 95% CI for 

equivalent) codfkient codf~cient coefficient dlect' estimatedeffect2 

improvement (%) 

Placebo -0.185 0.032 < 0.00 1 34.8 25.4-44.3 
< 100 -0.073 0.028 0.0 10 46.0 36.9-55.1 

100-200 0.533 0.027 <0.W 1 53.3 48.0-58.5 
20 1-250 -0.070 0.045 0.1 17 46.3 34.9-57.7 
>250 -0.049 0.044 0.266 48.3 37.0-59.7 

Adverse event rate (events/ 

Placebo -0.077 0.028 0.006 0.22 0.134.33 

I.% dors nnlp 100-200 mg wu the k amgay in the modd (1.e. constant term, since no other factor 
enamd the fld m o d )  so coefkhtr axpress differences in effect with rrspcct to this category. 
2 . F a ~ ~ n t m , m o d d c o c f R c k m r u s o n a r q u u s r o o c r u k . w N k e n i m r a a d e f f c c u u d ~ ~ 9 5 %  
a s  us on a linear scale; see'htkckd analysis'sub-racrion. 

(19976) confirmed that failure to use inten- 
tion-to-treat analysis was among the most 
common methodological shortcomings of 
RCTs with antidepressants. 

Efficacy and dose 

The second unexpected findmg relating to 
efficacy was a rather flat dose-response 
m e .  Doses beyond the therapeutic range 
failed to bring h&er rates of response; 
doses below the therapeutic range were sig- 
nificantly less effective, but only by approxi- 
mately 7%. Dose zero, the placebo arm, 
showed an average improvement of 35%, 
in line with the findings of several studies 
in the field of depression (Greenberg & Fih- 
er, 1989). Most of the studies we considered 
used an inert placebo. If active placebo had 
been used, the improvement rate might have 
been h&er, as shown by a recent meta-ana- 
lysis of mals comparing antidepressants 
with active placebos (Moncrieff et al, 1998). 

The improvement rates were not i d u -  
enced by percentage of females, sample size, 
duration of treatment or quality score of the 
studies. It is worth noting, however, that the 
Jadad et a1 (1996) quality score in our meta- 
analysis did not show enough variation 
among studies, possibly because it is not 
sensitive enough for a meta-analysis of ran- 
domised trials: one point of a maximum to- 
tal score of 5 is assigned by default since all 
studies are randomised; another point went 
to most trials because they were described 
as doubleblind. Finally, drug class did not 

show any association with outcome - esti- 
mates of improvement (and adverse event 
rate) across the dose levels were not affected 
by the class of drugs used. 

Ihe  adverse event rate computed for each 
study where adverse reactions were reported 
med to provide an overall indicator of both 
pharmacological toxicity and other events 
which had a negative impact on treatment, 
such as failure to complete it for any reason. 
The incidence of adverse events in the studies 
analysed was probably not linear, but very 
few studies reported their timing. We there- 
fore assumed a linear incidence across the 
weeks of treatment, thus underestimating 
their real incidence - or, at least, certainly 
not overestimating it. Adverse events in- 
creased sign&cantly with higher doses, while 
at doses below the therapeutic level 
( < 100 mg imipramine equivalents) their 
ocmmnce was rninimised. These findugs 
may have implications for clinical practice 
that we will discuss below. 

Limitations 

The present meta-analysis has several limita- 
tions, which will be examined in turn. First, 
the small number of RCTs with subject allo- 
cation to different doses prevented a sepa- 
rate analysis by drug class, and obliged us 
to convert all drugs to imipramine equiva- 
lents. This conversion is based on wellestab 
lished therapeutic doses and dose ranges 
provided in the literature, but it certainly im- 

plied some choices that not everybody may 
agree with. In addition, the studies selected 
involved different settings, choice of s u b  
jeas, availability of other kinds of treat- 
ments, etc. Although the majority of 
studies treated major depression, six studies 
dealt with both minor and major depression, 
and two did not specify the type of depres- 
sion. We decided to keep them in the analy- 
sis because they mirror clinical practice, 
where antidepressant drugs arc often pre- 
scribed to patients with milder forms of 
the disorder. 

Clinical implications 

Antidepressants are often prescribed in clini- 
cal practice at low doses, below 100 mg 
imipramine equivalent. The present meta- 
analysis indicates that at that dose level the 
rate of improvement is only moderately low- 
er than at the therapeutic range, and adverse 
events occur @candy less frequently. 
Accordingly, prescribing a low dose of anti- 
depressants seems to be a reasonable 
choice - a slightly reduced chance of im- 
provement is traded off against a higher 
chance of avoiding adverse reactions, and 
so continuing treatment. In a drug utilisation 
study conducted in community mental health 
centres of the Piedmont region in Italy, the 
authors found that antidepressant drugs, 
and especially mcyclics, were often under- 
dosed (Munizza et al, 1995). Psychiatrists 
participating in that study explained that 
the issue of treatment tolerability, and the 
concern that subjects might drop out of 
treatment, were the main reasons behind this 
therapeutic choice. 

Improving treatment of major depres- 
sion is an ongoing challenge. The develop 
ment of new classes of antidepressant drug 
has certainly increased the therapeutic o p  
tions for both patients and physicians, but 
the efficacy rates have not changed appreci- 
ably (Fawcett & Barkin, 1997). The ideal 
antidepressant, combining higher efficacy 
and perfect tolerability, is still to be devel- 
oped, and the cost of bringing it to market 
would exceed $250 million (Preskorn, 
1994). So far, very little research has been 
conducted on cheaper and perhaps more ef- 
fective interventions aimed at retaining de- 
pressed patients on treatment, by managing 
adverse reactions and improving the thera- 
peutic relationship between patient and phy- 
sician. If such strategies could be devised and 
implemented, perhaps the proportion show- 
ing improvement could really rise to two- 
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thirds of aU treated patients, a target still far 
away in clinical practice. 
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