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ABSTRACT  

 

Objective To assess effectiveness of citalopram for Major Depressive Disorder (MDD) in adults, 

in a systematic review of all published, randomized, double-blind studies comparing it to a 

placebo.  

 

Data sources Cochrane Central Register of Controlled Trials, Medline, PsychINFO and Embase. 

 

Study selection Randomised, double-blind, placebo-controlled studies of citalopram in adults 

with MDD were included. Studies with medically-ill or treatment resistant subjects were 

excluded, as were studies of relapse prevention. Remission of MDD was defined as a primary 

outcome, and response or change from baseline scores were defined as secondary.  
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Data extraction Remission, response and symptom improvement scores on the HAM-D, MADRS 

and CGI-S scales were extracted. Random-effects meta-analysis was carried out on symptom 

improvement scores. Included studies were examined for the presence of bias. 

 

Results Eight studies (n=2025) met the inclusion criteria. Only two studies provided data on 

remission, showing no statistically significant difference between citalopram and placebo. The 

response rates were inconsistent, with five out of eight studies reporting citalopram to be 

significantly superior to placebo. Meta-analysis of change from baseline scores in five studies 

(n=1541) gave a standardised mean difference (Hedges’g) of -0.27 (95%CI -0.38 to -0.16), 

showing reduction in MDD symptoms to be statistically, but not clinically, significant for 

citalopram relative to placebo. Overall quality of reporting was poor, with insufficient 

information about the methodology or outcomes. Seven studies received industry sponsorship.  

 

Conclusions There is no evidence that remission of MDD is significantly better with citalopram 

treatment than with placebo. Response of MDD to citalopram might be better than to placebo, 

but the data are inconclusive. Symptom reduction in citalopram-treated patients with MDD is 

significantly better statistically, but not clinically, relative to placebo. Greater transparency, 

improvement in reporting standards and independent studies of citalopram are necessary to 

more definitively assess the effectiveness of citalopram for MDD.  

 

 

ARTICLE SUMMARY 
 

Article focus 

  

• Systematic review and meta-analysis of published randomised double blind studies comparing 

citalopram to placebo in adults with MDD  

• Evaluation of the quality of published studies and the risk of bias  

 

Key messages  

 

• Citalopram has a statistical but not clinically-significant advantage in improving symptoms of 

MDD 

• Data on the response rates for MDD are inconsistent, and there is no evidence that remission 

rates are significantly better for citalopram than placebo 

• Published studies comparing citalopram to placebo may be affected by bias, and the quality of 

reporting in published studies is poor 

 

Strengths and Limitations of this study  

 

• This review is based on a thorough search for published placebo-controlled studies of 

citalopram for adults with MDD, using a broad search strategy. In a departure from previously 
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published reviews, this study assesses bias and includes a meta-analysis of randomised, 

placebo-controlled trials. This study would have been further enhanced if original data were 

obtained from the authors for a more complete analysis, and unpublished studies satisfying 

inclusion criteria were incorporated into this review. 

 

 

INTRODUCTION 

 

Citalopram is a selective serotonin reuptake inhibitor antidepressant, commonly used in the 

treatment of Major Depressive Disorder (MDD). It is often recommended as a first line 

treatment for this condition in guidelines for managing depression, such as those published by 

NICE 
1
. 

 

Whether citalopram is sufficiently effective to recommend it as treatment of MDD depends on 

the quality of studies evaluating this drug, and measures of effectiveness utilised. These issues 

have not been adequately addressed in previous reviews. While earlier reviews have concluded 

that citalopram is effective for MDD
2 3

, these conclusions can be questioned in the light of more 

recent research highlighting the potential presence of bias in industry-sponsored systematic 

reviews
4
 and randomised trials

5
. 

 

A re-examination of the role of citalopram in the treatment of MDD is therefore necessary, 

taking into account the quality of studies, risk of bias, and different measures of effectiveness. 

Remission of MDD is, arguably, the most rigorous and clinically-relevant measure of 

effectiveness that should be sought when evaluating citalopram for MDD
6-8

. The emphasis on 

remission when evaluating effectiveness can be contrasted with earlier reviews of citalopram, 

focussing on symptom improvement or response as the main measures of outcome. Filling this 

gap in the literature, I systematically reviewed all published randomised, placebo-controlled 

studies of citalopram in adults with MDD. I examined the quality of published studies and the 

risk of bias, setting remission of MDD as the primary measure of effectiveness in this review. 

 

METHODS 

 

Selection Criteria 

 

I selected published, randomized, double-blind studies comparing citalopram to placebo among 

adult participants over the age of 18, who were diagnosed with MDD using DSM-III 
9
, DSM-IIIR 

10
, DSM-IV 

11
, ICD-9 

12
 or ICD-10 

13
. No upper age limit for study participants was set. Studies 

with a third comparator (eg another antidepressant) were included, if a direct comparison 

between citalopram and placebo treatments was possible. Studies involving patients with 

severe medical illness, other psychiatric disorder or substance abuse were excluded from this 

review. Studies of MDD that focused on relapse prevention, treatment augmentation or 
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treatment-resistant cases were also excluded, as these studies would have introduced 

additional heterogeneity into this evaluation. 

 

Outcomes 

 

Primary outcome. Remission of MDD. Remission was defined as: a score of 7 or less on the 17-

item Hamilton Depression Scale (HAM-D) 
14

; 8 or less on longer versions of HAM-D; 11 or less 

on the Montgomery Asberg Depression Rating Scale (MADRS) 
15

 or “not ill or borderline 

mentally ill” on Clinical Global Impression – Severity (CGI-S) scale 
16

. These cut-off points 

provide a consistent definition of “remission”
17 18

.  

 

Secondary outcomes. (a) Response of MDD. Response was defined as a reduction of at least 

50% on the HAM-D or MADRS scales; or “much or very much improved” on the CGI-I (CGI-

Improvement) scale. HAM-D, MADRS and CGI-I have a similar sensitivity to change in 

depression symptom ratings 
19

. (b) Any change from baseline scores on the HAM-D, MADRS or 

CGI scales.  

 

Search methods 

 

I carried out an electronic search of the Cochrane Central Register of Controlled Trials, Medline 

(from 1950), PsychINFO (from 1967) and EMBASE (from 1980) up to February 2011. Articles 

with “citalopram”, “placebo” and “major or severe depression”, as keywords or exploded MeSH 

terms, were searched by combining (exp citalopram/ OR citalopram.mp) AND (exp placebo/ OR 

placebo*.mp) AND (exp depressive disorder/ OR (depress* adj2 (major* or severe*)).mp). The 

term “placebos” was used as a MeSH heading in the Medline, Cochrane and EMBASE database 

searches and “major depression” was used as a MeSH heading in the PsychINFO search. No 

limits were set for these searches, apart from the EMBASE search, which was limited to the 

adult population because of the large number of ineligible studies produced by the unrestricted 

search. 

 

I examined the abstracts of all identified studies, selecting randomised double blind studies of 

citalopram in patients with major depressive disorder. Reference lists of review articles and 

other studies of citalopram were also searched for publications satisfying the inclusion criteria. I 

then obtained full text copies of these articles and excluded those that: lacked a placebo 

control group; involved children, adolescents, medically ill or treatment resistant population; or 

were studies of relapse prevention or of patients with another psychiatric illness.  

 

Data collection 

 

I extracted data into an electronic form with sections for each study describing the methods 

used, study participants, interventions and measured outcomes, as well as sections for bias 

evaluation.  
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Data on the characteristics of study participants were entered into a table, recording age and 

sex of participants, sample sizes in the citalopram and placebo treatment groups, medication 

doses, drop-out rates and treatment duration. The number of subjects randomised, and the 

number included in outcome evaluation, were extracted from each study where possible. I 

recorded baseline measures of symptom severity and the treatment setting for each study. 

 

I tabulated the proportions of patients that achieved response or remission in the citalopram 

and placebo arms of selected studies. I included the definitions of “response” and “remission” 

terms used and extracted the change from baseline measures on the HAM-D, MADRS or CGI 

depression scales.   

 

Data analysis 

 

Risk of bias was evaluated in accordance with the Cochrane Handbook for Systematic Reviews 

of Interventions 
20

, and the Revised CONSORT Statement 
21

, using the following parameters: 

adequacy of sequence generation; allocation concealment; blinding; whether incomplete data 

in the studies had been addressed; selective outcome reporting; and industry sponsorship. I 

entered (+) into the table when the criterion was satisfied, (-) when it was not satisfied, and (?) 

when I had insufficient information to reach a conclusion. 

 

I carried out a meta-analysis of the change-from-baseline HAM-D scores for participants 

included in outcome evaluation, using Stata 9.2. I applied a random effects model to calculate 

Hedges’ g for standardised mean differences between citalopram and placebo groups. Standard 

deviations (SD) were computed from the p-values, taken at the upper limit and converted into a 

t-statistic. I used the formula SD = SE/√(1/Ne+1/Nc), where SE (standard error) = difference in 

means of the two change from baseline scores divided by the t-statistic, and Ne and Nc are the 

sample sizes in the experimental and control groups respectively. I multiplied the result by -1 to 

convert a measure of symptom reduction into an improvement score. 

 

RESULTS 

 

A search of the Cochrane Central Register of Controlled Trials using the above search terms 

produced 31 articles, Medline 244, PsychINFO 60 and EMBASE 202, giving a total of 537 articles, 

after removing duplicates. The selection process is described in Figure 1. 

 

I inspected the abstracts from the above searches and selected 29 studies for possible inclusion. 

After examining full text copies of these studies, I compiled a final list of eight studies
22-29

 that 

satisfied the inclusion and exclusion criteria. Excluded studies lacked a placebo control 
30-34

, 

focused on relapse prevention 
35 36

, or were studies of children 
37 38

, medically ill 
39-47

 or 

treatment-resistant subjects 
48 49

. The study by Montgomery 
50

 was excluded as the data in this 

study were reported in a larger trial by Lepola 
26

.  
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Characteristics of included studies 

 

Characteristics of included studies are described in Table 1. The studies were brief, only two to 

eight weeks in duration, apart from one study 
29

 which was 24 weeks in length. The combined 

sample from the eight studies consisted of 1237 subjects in the citalopram group and 788 in the 

placebo group (total = 2025). The mean age of participants was 42 years, with the age ranging 

between 18 and 74 years. Females constituted two-thirds of the sample in most studies, and 

the dose of citalopram ranged from 10 to 80mg a day. One study 
24

 had only 16 participants. All 

patients recruited in these studies were diagnosed with MDD using the criteria in the Diagnostic 

and Statistical Manual of Mental Disorders III, III-R or IV. Most participants were recruited in 

outpatient settings.  

 

Risk of bias 

 

The risk of bias in included studies is summarised in Table 2. Most studies provided insufficient 

information to determine whether the random sequence generation was adequate. The study 

by Gastpar et al. 
25

 was an exception, providing detailed information on the randomization 

method employed. None of the studies provided sufficient information for assessing the 

adequacy of allocation concealment. Four reports 
22 23 25 28

 described the blinding methods used 

but none of the studies had commented on whether the adequacy of blinding had been 

assessed. 

 

Data in the study by Montgomery et al. 
28

 were incomplete, with no data provided on patients 

leaving the study in the first three weeks. In contrast, Feighner et al. 
23

 undertook efficacy 

analyses on all “patients randomly assigned to study medication” and Frank et al. 
24

 provided 

outcome data for all 16 participants. The intention-to-treat samples in the remaining studies 

were defined as randomized patients who took at least one dose of study medication and had 

at least one post-baseline outcome assessment. 

 

Selective reporting of outcome data was evident in all studies, as easily extractable summary 

statistics like remission and response rates were often omitted from publication. Only one 

study 
29

 provided remission rates for both placebo and citalopram groups. Three of the studies 
23 28 29

 did not provide response rates and two of the studies 
24 28

 did not provide data on 

changes in outcome measures compared to baseline. All studies except one 
25

 received industry 

sponsorship.  

 

Baseline characteristics of subjects  

 

Hamilton Depression Scale (HAM-D). Baseline characteristics of patients in included studies are 

described in Table 3. Five studies provided mean baseline HAM-D scores
22 23 25 27 29

. The patients 
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in these studies had mean baseline HAM-D scores above 17, showing that they were 

moderately to severely depressed.  

 

Montgomery-Asberg Depression Rating Scale (MADRS). Baseline mean MADRS scores were 

provided in four studies
22 23 26 29

. The mean MADRS scores in these studies were above 22, 

indicating that patients were moderately (scores between 22 and 29) to severely (scores of 30 

or above) depressed.  

 

Clinical Global Impressions-Severity (CGI-S).  All studies, except for Frank et al. 
24

 and 

Montgomery et al. 
28

 provided mean baseline CGI-S scores. Average baseline scores in these 

study populations were above four, indicating a moderate level of illness severity. In the study 

by Gastpar et al.
25

, more than 92% of patients were assessed as moderately, markedly or 

severely depressed. 

 

Outcomes 

 

Remission. Remission and response rates are presented in Table 4. Stahl 
29

 reported a 45% 

remission rate in the citalopram group, and 28% remission rate in the placebo group at the end 

of a 24 week trial, with remission defined as a score of less than 8 on HAMD-17. The difference 

between the two groups was not statistically significant. Lepola et al. 
26

 reported a remission 

rate of 42.8% in the citalopram group, with remission defined as a score of less than 12 on 

MADRS, but this rate was not significantly different from placebo. This evaluation was based on 

observed cases only and no comparable data for the placebo group was provided. Gastpar et al. 
25

 provided combined data on the proportion of patients that achieved a reduction to a score of 

less than 10 or an improvement of 50% on HAMD, but no separate data on remission rates in 

his study. Remission rates in other studies were not published. 

 

Response rates. Burke et al. 
22

 and Mendels et al. 
27

 found significantly superior response rates 

in the citalopram group, compared to placebo. Stahl 
29

 and Feighner et al. 
23

 also reported 

significantly superior response rates in the citalopram groups, but did not publish the actual 

data for these results. Gastpar et al. 
25

 found a significant difference in response rates but used 

a mixed definition of “response” – 50% improvement or a final score of less than 10 on HAMD – 

making it difficult to compare his results to other studies. 

 

Response rates for citalopram were not significantly superior to placebo in other studies. 

Montgomery et al. 
28

 reported no significant difference in response rates, without publishing 

the data to support this finding. There was also no significant difference in response rates in the 

study by: Frank et al. 
24

, which used a small sample and may not have had sufficient power to 

detect a difference; and Lepola et al. 
26

, which relied on observed cases to assess response.  

 

Change from baseline. Change from baseline scores are set out in Table 5. Five studies 
22 23 25 27 

29
 reported significant improvement in depression scores with citalopram, relative to placebo. 
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Montgomery et al. also reported depression scores in the citalopram group to be significantly 

superior to placebo, but did not provide the actual data for this comparison. Lepola et al. 
26 51

 

found no statistically significant difference in score improvements between the two groups, and 

Frank et al. 
24

 provided no information on this outcome measure.  

 

Meta-analysis of change from baseline scores 

  

Five studies, with a total of 1541 subjects, were included in the meta-analysis. The study by 

Lepola et al. was excluded as it provided no information for calculating standard deviations, and 

the studies by Frank et al. and Montgomery et al. did not report the change from baseline 

measures for their subjects.  

 

Hedges’ g for the standardised mean difference in the change from baseline scores, comparing 

citalopram to the placebo group, was -0.27 (95% confidence interval -0.38 to -0.16), which 

converted to an improvement score of 0.27. This result indicates that the subjects treated with 

citalopram had a small but significant improvement in their baseline HAM-D scores, relative to 

those treated with placebo. There was no significant heterogeneity in the change from baseline 

HAM-D measures in the studies included in meta-analysis. 

 

DISCUSSION 

 

Summary of main results 

 

Citalopram is not significantly better than placebo in producing remission of MDD in adults, 

according to two studies reporting this outcome measure. Citalopram may be significantly 

better than placebo in producing a response in MDD, but this is inconclusive, as five studies 

reported statistically significant differences in response between the two groups, and three did 

not. The use of inconsistent definitions of “response” in these studies complicates evaluation of 

this outcome. Most of the studies were probably too brief to adequately assess remission and 

response rates in patients with MDD, as longer trials are necessary to adequately assess the 

effect of citalopram on these outcome variables
52 53

. 

 

Meta-analysis of standardised mean differences in the change from baseline HAM-D scores 

indicates that there is a small but statistically significant improvement in symptom scores with 

citalopram treatment, relative to placebo. However, statistically significant improvement does 

not necessarily point to a clinically significant benefit for patients with MDD. Using a medium 

effect size of 0.5 as a cut-off for clinical significance adopted by NICE
1
, treatment with 

citalopram may produce a small but not clinically-significant improvement in symptoms of 

MDD
54

. Clinical advantage of citalopram is more likely to be evident in patients with severe 

MDD similar to those recruited in these studies; those with mild to moderate MDD often have a 

smaller response to antidepressant treatment
55 56

.  
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Improvement, response or remission? 

 

The studies reviewed in this paper focus on the change from baseline scores as the main 

outcome variable. Focus on this outcome measure has been criticised by Keller 
7
 as satisfying 

industry and research imperatives rather than clinical needs. Demonstration of statistically 

significant improvement in scores of citalopram-treated patients may be sufficient to fulfil 

regulatory requirements for drug registration, and may provide interim data in longer trials.  

Statistical measure of improvement, however, may not help clinicians assess whether 

citalopram would be of benefit for MDD, a disorder with a “dynamic and changeable” 

symptomatic course.
57

 

 

Response is more clinically-meaningful than improvement, as a measure of symptom 

amelioration, but may still be of limited value in clinical settings, for instance, when deciding 

whether to alter treatment. Furthermore, response is a relative measure, with the degree of 

improvement necessary for a “response” being influenced by baseline symptom severity. As 

Nierenberg 
58

 points out, patients with severe depression scoring 32 on HAM-D would achieve 

response with the score falling to 16, but this lower rating may still be sufficiently high for them 

to be considered depressed.  

 

The most clinically-helpful measure is remission, but most studies reviewed here do not provide 

remission rates for MDD. The study authors may be reluctant to provide these data because 

only 20% to 30% of patients treated with selective serotonin reuptake inhibitors achieve 

remission during short-term therapy 
6 59

. As Keller 
7
 points out, higher remission rates may be 

achieved by administering drugs in greater doses, using a flexible dosing regime, with 

augmentation strategies and for longer periods
60

. However, such a treatment approach may 

not fit the objectives of industry-sponsored trials designed to demonstrate the efficacy and 

safety of a specific drug. In the absence of data on remission rates favouring citalopram, 

preference may be given to other drugs with superior remission rates, relative to placebo, 

when treating MDD
61 62

. 

 

Bias 

 

Inadequate description of research methodology in the included studies raises apprehension of 

bias. There was little information in the reviewed papers about the methods used to generate 

random sequences
63

, conceal treatment allocation
64

 and blind participants, clinicians and 

evaluators
65

. Such information is essential for evaluating trial integrity, and while the absence 

of this information does not in itself establish bias, it can cause doubt in the audience about the 

validity of published results. For instance, Moncrieff 
66

, after highlighting the methodological 

shortcomings in antidepressant trials, questioned the effectiveness of antidepressants. 

 

Industry sponsorship of the reviewed studies adds to the apprehension of bias. Industry-

sponsored research may be influenced by “potentially massive financial gains” associated with 
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research demonstrating drug effectiveness 
67

. The desire to show a drug to be more effective 

than its comparator, or the belief that it is so, may be described as a “wish bias” in 

antidepressant research 
68

. This “wish” for a particular outcome in drug research can be 

contrasted with the objective, dispassionate stance that scientific research demands.  

 

Agreements and disagreements with other studies or reviews 

 

I estimated the effectiveness of citalopram, relative to placebo, as Hedges’ g of 0.27 in this 

meta-analysis of five published studies. This result is similar to Hedges’ g of 0.31 calculated by 

Turner on the basis of published studies
69

. Importantly, his estimation of citalopram’s 

effectiveness was revised down to 0.01 after including unpublished results.  

 

My assessment of citalopram’s effectiveness in the treatment of MDD differs from the 

conclusions of previous reviews 
2 3 70 71

, which focus on the change from baseline scores and 

conclude that citalopram has a significant advantage over placebo. Three of these reviews 

received industry support. In contrast, I find that: citalopram has a statistical but not clinically 

significant advantage over placebo, as shown by the change from baseline scores; data 

concerning response rates are inconsistent; and remission rates for citalopram have not been 

demonstrated to be significantly better than for placebo.  

 

CONCLUSION 

 

The role of citalopram in the treatment of MDD can be questioned in view of the evidence of its 

limited effectiveness presented in this paper. Other antidepressants, with better remission 

rates relative to placebo, may be preferable for this condition. Revision of the depression 

treatment guidelines may be necessary in the light of this finding. 

 

The articles reviewed in this paper are of insufficient quality to definitively evaluate the 

effectiveness of citalopram for MDD. More research into the effectiveness of citalopram for 

MDD in longer trials may be necessary, but more importantly, greater transparency is required 

for research into this drug. That transparency is difficult to achieve when the research data are 

proprietary, which increases the importance of providing detailed information about the 

research in published reports. 
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APPENDIX 

 

Figure 1. Summary of the article selection process 

 

Searches:   Medline (n=250) 

                    Embase (n=348) 

                    Cochrane (n=166) 

                    PsychINFO (n=163) 

                    TOTAL = 927 

                        ↓ 

Abstracts screened, excluding duplicates (n=537) 

                        ↓ 
                         →→→ 

                        ↓ 

Did not meet inclusion criteria (n=508) 

Full text articles assessed for eligibility (n=29) 

                        ↓ 
                         →→→ 

                        ↓ 

Met exclusion criteria (n=21) 

    No placebo control (n=5) 

    Children and adolescents (n=2) 

    Treatment resistant (n=2) 

    Medically ill (n=9) 

    Relapse prevention (n=2) 

    Data reported in larger trial (n=1) 

Articles included in this review (n=8) 
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Table 1. Characteristics of included studies  

 
Study Female 

(%) 

Mean age 

(range) in 

years 

Sample
(a)

 

(total
(b)

) 

placebo  

Sample
(a)

 

(total
(b)

) 

citalopram 

Comple-

ters 
(c)

 

(%) 

Citalopram 

dose (mg) 

Treat-

ment 

(weeks) 

Treatment 

setting 

(O)utpatient 

(I)npatient 

Burke 2002 61 40 (18-65) 119 (122) 125 (125) 76 40 8 O 

Feighner 1999 60 39 (18-65) 129 (n/p) 521 (n/p) 67 10-60 6 O 

Frank 2004 50 40 (29-50) 8 (8) 8 (8) 100 20 4 O 

Gastpar 2006 69 49 (18-74) 130 (n/p) 127 (n/p) 95 20 6 O 

Lepola 2003 69-72 44 (18-65) 154 (n/p) 159 (n/p) 93 20-40 8 O 

Mendels 1999 32-35 43 (18-65) 91 (91) 89 (89) 54 20-80 4 O 

Montgomery 

1992 

69 44 (18-70) 50 (65) 105 (134) 86 20,40 6 O and I 

Stahl 2000 58 38 (18-60) 107 (108) 103 (107) 40 20-60 24 O? 

Note:
    (a)

 participants included in outcome evaluation; 
(b)

 total randomized population; 
(c)

 proportion of participants 

completing the study; (n/p) data not published 

 

 

 

Table 2. Risk of bias in included studies 

 
Study Adequate 

sequence 

generation? 

Allocation 

concealment? 

Blinding? Incomplete 

outcome data 

addressed? 

Free of 

selective 

reporting? 

Sponsor? 

Burke 2002 ? ? + + - Forest 

Feighner 1999 ? ? + + - Lundbeck 

Frank 2004 ? ? + + - Forest 

Gastpar 2006 + ? + + - None 

Lepola 2003 ? ? + + - Lundbeck 

Mendels 1999 ? ? ? + - Pfizer 

Montgomery 1992 ? ? + - - Lundbeck 

Stahl 2000 ? ? + + - Forest 

Note: (+) criterion addressed; (-) criterion not addressed; (?) unclear whether the criterion has been addressed 
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Table 3. Baseline mean scores in included studies 

 
Study HAM-D 

placebo 

HAM-D 

citalopram 

MADRS 

placebo 

MADRS 

citalopram 

CGI-S 

placebo 

 

CGI-S 

citalopram 

Burke 2002 25.8 25.9
(c)

 29.5 29.2 4.2 4.3 

Feighner 1999 24.6 24.6
(b)

 27.1 27.5 4.3 4.3 

Frank 2004 n/p n/p
(b)

         -         -        -       - 

Gastpar 2006 22 21.8
(a)

         -         - 92.3% 
(d)

 92.9% 
(d)

 

Lepola 2003        -        - 28.7 29.2 4.22 4.3 

Mendels 1999 24.1 23.9
(a)

        -        - 4.7 4.6 

Montgomery 1992 n/p n/p
(a)

 n/p n/p n/p n/p 

Stahl 2000 26.4 26.5
(b)

 31.1 32.4 4.32 4.38 

Note: 
(a)

 HAMD-17 scale; 
(b)

 HAMD-21 scale; 
(c)

 HAMD-24 scale; 
(d)

 percentage of patients rated as moderately, 

markedly or severely ill; (n/p) data not published; (-) measurement scale not utilised 

 

Table 4. Outcome measures: response or remission 

 
Study Response 

placebo 

(%) 

Response 

citalopram 

(%) 

Response criteria Remission 

placebo 

(%) 

Remission  

citalopram 

(%) 

Remission 

criteria  

Burke 2002 27.7 45.6
(b)

 50% improvement 

on MADRS 

      n/p       n/p       n/p 

Feighner 1999 n/p n/p
(a)

 50% improvement 

on MADRS 

      n/p       n/p       n/p 

Frank 2004 50 63 50% reduction in 

HAMD score 

      n/p       n/p       n/p 

Gastpar 2006 39.2 55.9
(b)

 

 

HAMD <10 or 50% 

improvement 

      n/p       n/p       n/p 

Lepola 2003 48.2 52.6 
(c)

 50% improvement 

on MADRS 

      n/p      42.8 
(c)

 MADRS < 12 

Mendels 1999 47 81
(a)

 Very much or much 

improved on CGI-I 

      n/p       n/p       n/p 

Montgomery 

1992 

n/p n/p 50% improvement 

on MADRS or 

HAMD 

      n/p       n/p       n/p 

Stahl 2000 n/p n/p
(b)

 50% improvement 

on HAMD 

      28       45 HAMD-17 <8 

Note: 
(a)

 significantly different from placebo, p<0.05; 
(b)

 significantly different from placebo, p<0.01; 
(c)

 observed 

cases only; (n/p) data not published 

 

 

 

 

 

 

 

Page 17 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review
 only

Alex Apler  Citalopram and MDD 

 

18 

 

Table 5. Outcome measures: change from baseline on HAM-D, MADRS and CGI-S scales 

 
Study HAM-D 

placebo 

HAM-D 

citalopram 

MADRS 

placebo 

MADRS 

citalopram 

CGI-S 

placebo 

CGI-S 

citalopram 

Burke 2002 -7.6 -9.9
(a)

 -9.4 -12.0
(a)

 -0.8 -1.2
(a)

 

Feighner 

1999 

-9.3 -11.2
(a)

 -9.4 -12.7
(b)

 -1.1 -1.4
(a)

 

Frank 2004   n/p   n/p        -        -        -        - 

Gastpar 2006 -9.0 -11.4
(b)

 

 

       -        - -34.4% 
(c)

 -51.7%
(b)(c)

 

Lepola 2003        -        - -12.1 -13.6 -1.42 
(e)

 -1.58 
(e)

 

Mendels 

1999 

-6.95 -9.43
(a)

 

 

       -        -   n/p   n/p
(a)

 

Montgomery 

1992 

 n/p  n/p
(a)(d)

   n/p   n/p
(a)(d)

   n/p   n/p
 (a)(d)

 

Stahl 2000 -10.0 -14.5
(b)

 -11.1 -18.0
(b)

 -1.2 -1.8
(b)

 

Note: 
(a)

 significantly different from placebo, p<0.05; 
(b)

 significantly different from placebo, p<0.01; 
(c)

 Decrease in 

the percentage of patients rated as moderately, markedly or severely ill; 
(d)

 significant only for citalopram 40mg;          
(e)

 data from Lepola (2004); (n/p) data not published; (-) scale not utilized 
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ABSTRACT  

 

Objective To assess effectiveness of citalopram for Major Depressive Disorder (MDD) in adults, 

in a systematic review of all published, randomized, double-blind studies comparing it to a 

placebo.  

 

Data sources Cochrane Central Register of Controlled Trials, Medline, PsychINFO and Embase. 

 

Study selection Randomised, double-blind, placebo-controlled studies of citalopram in adults 

with MDD were included. Studies with medically-ill or treatment resistant subjects were 

excluded, as were studies of relapse prevention. Remission of MDD was defined as a primary 

outcome, and response or change from baseline scores were defined as secondary.  

 

Data extraction Remission, response and symptom improvement scores on the HAM-D, MADRS 

and CGI-S scales were extracted. Random-effects meta-analysis was carried out on the 
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response rates and symptom improvement scores. Included studies were examined for the 

presence of bias and small study effects. 

 

Results Eight studies (n=2025) met the inclusion criteria. Two studies provided data on 

remission, but only one of these showed a significant difference between citalopram and 

placebo (risk ratio=1.59, 95% confidence interval 1.10 to 2.31). Meta-analysis of response rates 

in five studies (n=1010) revealed significant superiority of citalopram (relative risk=1.42, 95%CI 

1.17 to 1.73). Meta-analysis of change from baseline scores in five studies (n=1541) gave a 

standardised mean difference (Hedges’g) of -0.27 (95%CI -0.38 to -0.16), showing reduction in 

MDD symptoms to be significant for citalopram relative to placebo. There was no evidence of 

significant small study effects. Overall quality of reporting was poor, with insufficient 

information about the methodology or outcomes. Seven studies received industry sponsorship.  

 

Conclusions Data concerning remission rates for citalopram, relative to placebo, is inconclusive. 

Response rates and symptom reduction scores in citalopram-treated patients with MDD are 

significantly better relative to placebo treatment, according to a meta-analysis of published 

reports. Evaluation of unpublished data is necessary to more definitively assess the 

effectiveness of citalopram for MDD.  

 

 

ARTICLE SUMMARY 

 

Article focus 

  

• Systematic review and meta-analysis of published randomised double blind studies comparing 

citalopram to placebo in adults with MDD  

• Evaluation of the quality of published studies and the risk of bias  

 

Key messages  

 

• Data on remission rates for citalopram in MDD, relative to placebo, is inconclusive 

• Response rates and symptom improvement scores are significantly better in citalopram-

treated patients than in those taking placebo 

• The quality of reporting in published studies is poor 

• Further evaluation of citalopram is necessary, incorporating unpublished research 

 

 

Strengths and Limitations of this study  

 

• This review is based on a thorough search for published placebo-controlled studies of 

citalopram for adults with MDD, using a broad search strategy. In a departure from previously 
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published reviews, this study assesses the risk of bias and includes remission as a primary 

outcome.   

 

• This study would have been enhanced if the missing data were available for a more 

complete analysis, and unpublished studies satisfying inclusion criteria were incorporated into 

this review. 

 

 

INTRODUCTION 

 

Citalopram is a selective serotonin reuptake inhibitor antidepressant, commonly used in the 

treatment of Major Depressive Disorder (MDD). It is often recommended as a first line 

treatment for this condition. This recommendation, however, depends on the quality of studies 

evaluating this drug, and measures of effectiveness utilised. These issues have not been 

adequately addressed in previous reviews
1 2

. 

 

A re-examination of the role of citalopram in the treatment of MDD is therefore necessary, 

taking into account the quality of studies, risk of bias, and different measures of effectiveness. 

Remission of MDD is the most clinically-relevant measure of effectiveness that should be sought 

when evaluating citalopram for MDD
3-5

. The emphasis on remission when evaluating 

effectiveness can be contrasted with earlier reviews of citalopram, focussing on symptom 

improvement or response as the main measures of outcome. Filling this gap in the literature, I 

systematically reviewed all published randomised, placebo-controlled studies of citalopram in 

adults with MDD. I examined the quality of published studies and the risk of bias, setting 

remission of MDD as the primary measure of effectiveness in this review. 

 

METHODS 

 

Selection Criteria 

 

I selected published, randomized, double-blind studies comparing citalopram to placebo among 

adult participants over the age of 18, who were diagnosed with MDD using DSM-III 
6
, DSM-IIIR 

7
, 

DSM-IV 
8
, ICD-9 

9
 or ICD-10 

10
. No upper age limit for study participants was set. Studies with a 

third comparator (eg another antidepressant) were included, if a direct comparison between 

citalopram and placebo treatments was possible. Studies involving patients with severe medical 

illness, other psychiatric disorder or substance abuse were excluded from this review. Studies 

of MDD that focused on relapse prevention, treatment augmentation or treatment-resistant 

cases were also excluded, as these studies would have introduced additional heterogeneity into 

this evaluation. 

 

Outcomes 
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Primary outcome. Remission of MDD. Remission was defined as: a score of less than 8 on the 

17-item Hamilton Depression Scale (HAM-D) 
11

; less than 9 on longer versions of HAM-D; less 

than 12 on the Montgomery Asberg Depression Rating Scale (MADRS) 
12

 or “not ill or borderline 

mentally ill” on Clinical Global Impression – Severity (CGI-S) scale 
13

. These cut-off points 

provide a consistent definition of “remission”
14 15

.  

 

Secondary outcomes. (a) Response of MDD. Response was defined as a reduction of at least 

50% on the HAM-D or MADRS scales; or “much or very much improved” on the CGI-I (CGI-

Improvement) scale. HAM-D, MADRS and CGI-I have a similar sensitivity to change in 

depression symptom ratings 
16

. (b) Any reduction in the severity of depression, measured as a 

reduction in scores relative to baseline values (change from baseline), on the HAM-D, MADRS 

or CGI scales.  

 

Search methods 

 

I carried out an electronic search of the Cochrane Central Register of Controlled Trials, Medline 

(from 1950), PsychINFO (from 1967) and EMBASE (from 1980) up to February 2011. Articles 

with “citalopram”, “placebo” and “major or severe depression”, as keywords or exploded MeSH 

terms, were searched by combining (exp citalopram/ OR citalopram.mp) AND (exp placebo/ OR 

placebo*.mp) AND (exp depressive disorder/ OR (depress* adj2 (major* or severe*)).mp). The 

term “placebos” was used as a MeSH heading in the Medline, Cochrane and EMBASE database 

searches and “major depression” was used as a MeSH heading in the PsychINFO search. No 

limits were set for these searches, apart from the EMBASE search, which was limited to the 

adult population because of the large number of ineligible studies produced by the unrestricted 

search. 

 

I examined the abstracts of all identified studies, selecting randomised double blind studies of 

citalopram in patients with major depressive disorder. Reference lists of review articles and 

other studies of citalopram were also searched for publications satisfying the inclusion criteria. I 

then obtained full text copies of these articles and excluded those that: lacked a placebo 

control group; involved children, adolescents, medically ill or treatment resistant population; or 

were studies of relapse prevention or of patients with another psychiatric illness.  

 

Data collection 

 

I extracted data into an electronic form with sections for each study describing the methods 

used, study participants, interventions and measured outcomes, as well as sections for bias 

evaluation. I reviewed each paper on at least two occasions, to check for accuracy of selection 

and data extraction, over a three month period. 

 

Data on the characteristics of study participants were entered into a table, recording age and 

sex of participants, sample sizes in the citalopram and placebo treatment groups, medication 
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doses, drop-out rates and treatment duration. The number of subjects randomised, and the 

number included in outcome evaluation, were extracted from each study where possible. I 

recorded baseline measures of symptom severity and the treatment setting for each study. 

 

I tabulated the proportions of patients that achieved response or remission in the citalopram 

and placebo arms of selected studies. I included the definitions of “response” and “remission” 

terms used and extracted the change from baseline measures on the HAM-D, MADRS or CGI 

depression scales.   

 

Data analysis 

 

Risk of bias was evaluated in accordance with the Cochrane Handbook for Systematic Reviews 

of Interventions
17

, using the following parameters: adequacy of sequence generation; allocation 

concealment; blinding of participants, personnel and outcome assessors; incomplete outcome 

data; and selective outcome reporting. Small study effects were investigated using a funnel 

plot. Meta-analysis of response rates was performed to calculate an overall relative risk of a 

response to citalopram, compared to placebo, in a random effects model, using Stata 9.2.  

 

I carried out a meta-analysis of the change-from-baseline scores on the 17, 21 and 24-item 

HAM-D scales for participants included in outcome evaluation. I applied a random effects 

model to calculate Hedges’ g for standardised mean differences between citalopram and 

placebo groups. Standard deviations (SD) were computed from the p-values, taken at the upper 

limit and converted into a t-statistic. I used the formula SD = SE/√(1/Ne+1/Nc), where SE 

(standard error) = difference in means of the two change from baseline scores divided by the t-

statistic, and Ne and Nc are the sample sizes in the experimental and control groups 

respectively. I multiplied the result by -1 to convert a measure of symptom reduction into an 

improvement score. 

 

RESULTS 

 

A search of the Cochrane Central Register of Controlled Trials using the above search terms 

produced 31 unique articles, Medline 244, PsychINFO 60 and EMBASE 202, giving a total of 537 

articles, after removing duplicates. The selection process is described in Figure 1. 

 

I inspected the abstracts from the above searches and selected 29 studies for possible inclusion. 

After examining full text copies of these studies, I compiled a final list of eight studies
18-25

 that 

satisfied the inclusion and exclusion criteria. Excluded studies lacked a placebo control 
26-30

, 

focused on relapse prevention 
31 32

, or were studies of children 
33 34

, medically ill 
35-43

 or 

treatment-resistant subjects 
44 45

. The study by Montgomery 
46

 was excluded as the data in this 

study were reported in a larger trial by Lepola 
22

.  

 

Characteristics of included studies 
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The combined sample from eight studies consisted of 1237 subjects in the citalopram group 

and 788 in the placebo group (total = 2025). The studies were brief, two to eight weeks in 

duration, apart from one study 
25

 which was 24 weeks in length. The mean age of participants 

was 42 years, with the age ranging between 18 and 74 years. Females constituted two-thirds of 

the sample in most studies, and the dose of citalopram ranged from 10 to 80mg a day. One 

study 
20

 had only 16 participants. All patients recruited in these studies were diagnosed with 

MDD using the criteria in the Diagnostic and Statistical Manual of Mental Disorders III, III-R or 

IV. Most participants were recruited in outpatient settings. All studies, except for Gastpar 2006, 

received industry sponsorship. 

 

Risk of bias 

 

The risk of bias in included studies is summarised in Table 1. Most studies provided insufficient 

information to determine whether the random sequence generation, allocation concealment 

and blinding of outcome assessors were adequate. Selective reporting of outcome data was 

evident in all studies, as easily extractable summary statistics like remission and response rates 

were often omitted from publication, or data were presented in a form that could not be 

incorporated into a meta-analysis. Most studies reported blinding of participants and intention 

to treat analyses, using the last observation carried forward approach. 

 

Baseline characteristics of subjects  

 

Hamilton Depression Scale (HAM-D). Five studies provided mean baseline HAM-D scores
18 19 21 23 

25
. The patients in these studies had mean baseline HAM-D scores above 17, showing that they 

were moderately to severely depressed.  

 

Montgomery-Asberg Depression Rating Scale (MADRS). Baseline mean MADRS scores were 

provided in four studies
18 19 22 25

. The mean MADRS scores in these studies were above 22, 

indicating that patients were moderately (scores between 22 and 29) to severely (scores of 30 

or above) depressed.  

 

Clinical Global Impressions-Severity (CGI-S).  All studies, except for Frank et al. 
20

 and 

Montgomery et al. 
24

 provided mean baseline CGI-S scores. Average baseline scores in these 

study populations were above four, indicating a moderate level of illness severity. In the study 

by Gastpar et al.
21

, more than 92% of patients were assessed as moderately, markedly or 

severely depressed. 

 

Outcomes 

 

Remission. Two of the eight studies reported remission rates. Stahl 
25

 reported a 45% remission 

rate in the citalopram group, and 28% remission rate in the placebo group at the end of a 24 
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week trial (risk ratio=1.59, 95% confidence interval 1.10 to 2.31), with remission defined as a 

score of less than 8 on HAMD-17. Lepola et al. 
22

 reported a remission rate of 42.8% in the 

citalopram group, with remission defined as a score of less than 12 on MADRS, but this rate was 

not significantly different from placebo. This evaluation was based on observed cases only and 

no comparable data for the placebo group was provided. Meta-analysis of this small and 

incomplete dataset of only two studies was not carried out, given the risk of producing an 

unreliable result. 

Response rates. Five studies (n=1010) reported response rates, and these were included in the 

meta-analysis (Figure 2). Overall risk ratio for symptom response with citalopram, relative to 

placebo, was 1.42 (95% confidence interval 1.17 to 1.73), indicating that response of MDD in 

citalopram-treated subjects was 42% more likely than in those taking placebo. There was no 

significant heterogeneity between studies (I
2
=50.9%, p=0.087). The study by Gastpar et al. 

21
 

was considered suitable for inclusion in this meta-analysis, despite it using a mixed definition of 

“response” – 50% improvement or a final score of less than 10 on the HAM-D.  

A funnel plot based on the odds ratios of response rates in these five studies did not reveal any 

significant small study effects (Figure 3). 

 

Change from Baseline. Five studies, with a total of 1541 subjects, were included in the meta-

analysis of change from baseline scores (Figure4). The study by Lepola et al. was excluded as it 

provided no information for calculating standard deviations, and the studies by Frank et al. and 

Montgomery et al. did not report the change from baseline measures for their subjects.  

 

Hedges’ g for the standardised mean difference in the change from baseline scores, comparing 

citalopram to the placebo group, was -0.27 (95% confidence interval -0.38 to -0.16), which 

converted to a small but significant improvement score of 0.27. This result indicates that the 

improvement in the HAM-D scores of subjects treated with citalopram was 0.27 standard 

deviations better than the improvement in those treated with placebo. There was no significant 

heterogeneity in the change from baseline HAM-D measures (I
2
=0%; p=0.872) in the studies 

included in meta-analysis. 

 

DISCUSSION 

 

Summary of main results 

 

Two studies provided data on remission rates for citalopram relative to placebo: the difference 

in remission rates was statistically significant in one study, but not the other. It is therefore not 

possible to draw definite conclusions regarding this outcome on the basis of the published data, 

and further evaluation is required, incorporating unpublished results. 
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Response rates and change from baseline scores for citalopram, relative to placebo, were 

statistically significant in these meta-analyses, each one based on a subset of five studies. No 

significant heterogeneity between these studies was detected. These data provide support for 

the use of citalopram in MDD, at least in the first eight weeks of treatment. 

 

Small study effects were not evident in this review, as there was no marked asymmetry on the 

visual inspection of the funnel plot. However, a formal test of asymmetry was not performed, 

given the small sample of five studies in this analysis. Publication bias is one potential source of 

plot asymmetry, not evident here, although this should be more fully assessed after obtaining 

unpublished research. 

 

The quality of reporting in the reviewed studies was generally poor, with insufficient data to 

reach conclusions regarding the adequacy of randomisation, allocation concealment and 

blinding of assessors. Most studies omitted data on the remission rates, and none of the studies 

reported a full set of outcome variables in a way that can be incorporated in a meta-analysis. 

Inadequate reporting and industry sponsorship of these studies raises the possibility of bias and 

carries a risk to the validity of this review.  

 

Agreements and disagreements with other studies or reviews 

 

My estimation of the standardised mean difference for the change from baseline scores is 

similar to Hedges’ g of 0.31 calculated by Turner on the basis of published studies
47

. 

Importantly, Turner revised the estimation of citalopram’s effectiveness to 0.01 after including 

unpublished results. My conclusions regarding the effect of citalopram on the response and 

symptom improvement in MDD is consistent with the earlier reviews of this drug
1 48-50

. Those 

reviews, however, have not examined the risk of bias in published studies, or the effect of 

citalopram on remission of MDD. Remission is an important outcome in clinical practice
4 5

, and 

my study highlights the limited data on this outcome in published research.  

 

Limitations 

 

This systematic review is limited to published studies. Its results are subject to a review of 

unpublished research and outcome data that is missing from published reports. Nevertheless, 

this review may serve as a useful summary of published data, highlighting the risk of bias and 

the paucity of published research into the effect of citalopram on remission of MDD.  

 

This review has been undertaken by a single reviewer. While a single reviewer may be able to 

select and extract unambiguous data, additional reviewers can help reach consensus regarding 

areas of ambiguity in published reports. That consensus, however, should not replace missing 

or ambiguous data, or substitute the importance of adequate reporting that is necessary for a 

systematic review. 
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CONCLUSION 

 

The reviewed published studies show that citalopram has a statistically significant advantage 

over placebo with respect to symptom improvement and response rates in adults with MDD. Its 

role in symptom remission is less clear, given the contradictory findings of the two studies with 

remission data in this review. The quality of reporting in the reviewed studies is poor, and 

further evaluation of citalopram, incorporating unpublished research, is necessary to more 

definitively evaluate its effectiveness in MDD. 
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APPENDIX 

 

Figure 1. Summary of the article selection process 

 

Searches:   Medline (n=250) 

                    Embase (n=348) 

                    Cochrane (n=166) 

                    PsychINFO (n=163) 

                    TOTAL = 927 

                        ↓ 

Abstracts screened, excluding duplicates (n=537) 

                        ↓ 
                         →→→ 

                        ↓ 

Did not meet inclusion criteria (n=508) 

Full text articles assessed for eligibility (n=29) 

                        ↓ 
                         →→→ 

                        ↓ 

Met exclusion criteria (n=21) 

    No placebo control (n=5) 

    Children and adolescents (n=2) 
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    Treatment resistant (n=2) 

    Medically ill (n=9) 

    Relapse prevention (n=2) 

    Data reported in larger trial (n=1) 

Articles included in this review (n=8) 

 

 

 

 

Table 1. Risk of bias in included studies 

 
Study Random 

sequence 

generation 

Allocation 

concealment 

Blind 

participants 

and 

personnel 

Blind 

outcome 

assessment 

Incomplete 

outcome data 

Selective 

reporting 

Burke 2002 Unclear Unclear Low Unclear Low High 

Feighner 1999 Unclear Unclear Low Unclear Low High 

Frank 2004 Unclear Unclear Low Unclear Low High 

Gastpar 2006 Low Unclear Low Unclear Low High 

Lepola 2003 Unclear Unclear Low Unclear Low High 

Mendels 1999 Unclear Unclear Unclear Unclear Low High 

Montgomery 1992 Unclear Unclear Low Unclear High High 

Stahl 2000 Unclear Unclear Low Unclear Low High 
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 provided outcome data for all 16 participants. The intention-to-treat samples in the 

remaining studies were defined as randomized patients who took at least one dose of 

study medication and had at least one post-baseline outcome assessment. 
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 provided remission rates for both placebo and citalopram groups. Three of the studies 
24 29 30

 did not provide response rates and two of the studies 
25 29

 did not provide data on 

changes in outcome measures compared to baseline. All studies except one  
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Baseline characteristics of patients in included studies are described in Table 3.  
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making it difficult to compare his results to other studies. 

 

Response rates for citalopram were not significantly superior to placebo in other 

studies. Montgomery et al.  

 

Page 7: [5] Deleted   6/13/2011 11:39:00 PM 

 reported no significant difference in response rates, without publishing the data to 

support this finding. There was also no significant difference in response rates in the 

study by: Frank et al.  

 

Page 7: [6] Deleted   6/13/2011 11:39:00 PM 

, which used a small sample and may not have had sufficient power to detect a 

difference; and Lepola et al.  
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, which relied on observed cases to assess response.  
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Change from baseline. Change from baseline scores are set out in Table 5. Five studies 
23 

24 26 28 30
 reported significant improvement in depression scores with citalopram, relative 

to placebo. Montgomery et al. also reported depression scores in the citalopram group 

to be significantly superior to placebo, but did not provide the actual data for this 

comparison. Lepola et al. 
27 52

 found no statistically significant difference in score 

improvements between the two groups, and Frank et al.  
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 provided no information on this outcome measure.  

 

Meta-analysis of change from baseline scores 
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had a small but significant improvement in their baseline HAM-D scores, relative to  
 

Page 8: [11] Deleted   6/14/2011 10:39:00 AM 

 

Citalopram is not significantly better than placebo in producing remission of MDD in 

adults, according to two studies reporting this outcome measure. Citalopram may be 

significantly better than placebo in producing a response in MDD, but this is 

inconclusive, as five studies reported statistically significant differences in response 

between the two groups, and three did not. The use of inconsistent definitions of 

“response” in these studies complicates evaluation of this outcome. Most of the studies 

were probably too brief to adequately assess remission and response rates in patients 

with MDD, as longer trials are necessary to adequately assess the effect of citalopram 

on these outcome variables
53 54

. 

 

Meta-analysis of standardised mean differences in the change from baseline HAM-D 

scores indicates that there is a small but statistically significant improvement in 

symptom scores with citalopram treatment, relative to placebo. However, statistically 

significant improvement does not necessarily point to a clinically significant benefit for 

patients with MDD. Using a medium effect size of 0.5 as a cut-off for clinical significance 

adopted by NICE 
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, treatment with citalopram may produce a small but not clinically-significant 

improvement in symptoms of MDD 
 

Page 8: [13] Deleted   6/10/2011 1:10:00 AM 

. Clinical advantage of citalopram is more likely to be evident in patients with severe 

MDD similar to those recruited in these studies; those with mild to moderate MDD 

often have a smaller response to antidepressant treatment
56 57

.  

 

Improvement, response or remission? 

 

The studies reviewed in this paper focus on the change from baseline scores as the main 

outcome variable. Focus on this outcome measure has been criticised by Keller  
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 as satisfying industry and research imperatives rather than clinical needs. 

Demonstration of statistically significant improvement in scores of citalopram-treated 

patients may be sufficient to fulfil regulatory requirements for drug registration, and 

may provide interim data in longer trials.  

Statistical measure of improvement, however, may not help clinicians assess whether 

citalopram would be of benefit for MDD, a disorder with a “dynamic and changeable” 

symptomatic course. 
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Response is more clinically-meaningful than improvement, as a measure of symptom 

amelioration, but may still be of limited value in clinical settings, for instance, when 

deciding whether to alter treatment. Furthermore, response is a relative measure, with 

the degree of improvement necessary for a “response” being influenced by baseline 

symptom severity. As Nierenberg  
 

Page 8: [16] Deleted   6/14/2011 11:26:00 AM 

 points out, patients with severe depression scoring 32 on HAM-D would achieve 

response with the score falling to 16, but this lower rating may still be sufficiently high 

for them to be considered depressed.  

 

The most clinically-helpful measure is remission, but most studies reviewed here do not 

provide remission rates for MDD. The study authors may be reluctant to provide these 

data because only 20% to 30% of patients treated with selective serotonin reuptake 

inhibitors achieve remission during short-term therapy 
6 60

. As Keller  
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 points out, higher remission rates may be achieved by administering drugs in greater 

doses, using a flexible dosing regime, with augmentation strategies and for longer 

periods 
 

Page 8: [18] Deleted   6/14/2011 11:29:00 AM 

. However, such a treatment approach may not fit the objectives of industry-sponsored 

trials designed to demonstrate the efficacy and safety of a specific drug. In the absence 

of data on remission rates favouring citalopram, preference may be given to other drugs 

with superior remission rates, relative to placebo, when treating MDD
62 63

. 

 

Bias 

 

Inadequate description of research methodology in the included studies raises 

apprehension of bias. There was little information in the reviewed papers about the 

methods used to generate random sequences 
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 and blind participants, clinicians and evaluators 
 

Page 8: [20] Deleted   6/14/2011 1:00:00 PM 

. Such information is essential for evaluating trial integrity, and while the absence of this 

information does not in itself establish bias, it can cause doubt in the audience about 

the validity of published results. For instance, Moncrieff  
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, after highlighting the methodological shortcomings in antidepressant trials, questioned 

the effectiveness of antidepressants. 

 

Industry sponsorship of the reviewed studies adds to the apprehension of bias. Industry-

sponsored research may be influenced by “potentially massive financial gains” 

associated with research demonstrating drug effectiveness  
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. The desire to show a drug to be more effective than its comparator, or the belief that it 

is so, may be described as a “wish bias” in antidepressant research  
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. This “wish” for a particular outcome in drug research can be contrasted with the 

objective, dispassionate stance that scientific research demands.  
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I estimated the effectiveness of citalopram, relative to placebo, as Hedges’ g of 0.27 in 

this meta-analysis of five published studies. This result  
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Table 1. Characteristics of included studies  

 
Study Female 

(%) 

Mean age 

(range) in 

years 

Sample
(a)

 

(total
(b)

) 

placebo  

Sample
(a)

 

(total
(b)

) 

citalopram 

Comple-

ters 
(c)

 

(%) 

Citalopram 

dose (mg) 

Treat-

ment 

(weeks) 

Treatment 

setting 

(O)utpatient 

(I)npatient 

Burke 2002 61 40 (18-65) 119 (122) 125 (125) 76 40 8 O 

Feighner 1999 60 39 (18-65) 129 (n/p) 521 (n/p) 67 10-60 6 O 

Frank 2004 50 40 (29-50) 8 (8) 8 (8) 100 20 4 O 

Gastpar 2006 69 49 (18-74) 130 (n/p) 127 (n/p) 95 20 6 O 

Lepola 2003 69-72 44 (18-65) 154 (n/p) 159 (n/p) 93 20-40 8 O 

Mendels 1999 32-35 43 (18-65) 91 (91) 89 (89) 54 20-80 4 O 

Montgomery 

1992 

69 44 (18-70) 50 (65) 105 (134) 86 20,40 6 O and I 

Stahl 2000 58 38 (18-60) 107 (108) 103 (107) 40 20-60 24 O? 

Note:
    (a)

 participants included in outcome evaluation; 
(b)

 total randomized population; 
(c)

 proportion of 

participants completing the study; (n/p) data not published 
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Study Adequate 

sequence 

generation? 

Allocation 

concealment? 

Blinding? Incomplete 

outcome data 

addressed? 

Free of 

selective 

reporting? 

Sponsor? 

Burke 2002 ? ? + + - Forest 

Feighner 1999 ? ? + + - Lundbeck 

Frank 2004 ? ? + + - Forest 

Gastpar 2006 + ? + + - None 

Lepola 2003 ? ? + + - Lundbeck 

Mendels 1999 ? ? ? + - Pfizer 

Montgomery 1992 ? ? + - - Lundbeck 

Stahl 2000 ? ? + + - Forest 

Note: (+) criterion addressed; (-) criterion not addressed; (?) unclear whether the criterion has been 

addressed 
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Table 3. Baseline mean scores in included studies 

 
Study HAM-D 

placebo 

HAM-D 

citalopram 

MADRS 

placebo 

MADRS 

citalopram 

CGI-S 

placebo 

 

CGI-S 

citalopram 

Burke 2002 25.8 25.9
(c)

 29.5 29.2 4.2 4.3 

Feighner 1999 24.6 24.6
(b)

 27.1 27.5 4.3 4.3 

Frank 2004 n/p n/p
(b)

         -         -        -       - 

Gastpar 2006 22 21.8
(a)

         -         - 92.3% 
(d)

 92.9% 
(d)

 

Lepola 2003        -        - 28.7 29.2 4.22 4.3 

Mendels 1999 24.1 23.9
(a)

        -        - 4.7 4.6 

Montgomery 1992 n/p n/p
(a)

 n/p n/p n/p n/p 

Stahl 2000 26.4 26.5
(b)

 31.1 32.4 4.32 4.38 

Note: 
(a)

 HAMD-17 scale; 
(b)

 HAMD-21 scale; 
(c)

 HAMD-24 scale; 
(d)

 percentage of patients rated as 

moderately, markedly or severely ill; (n/p) data not published; (-) measurement scale not utilised 

 

Table 4. Outcome measures: response or remission 

 
Study Response 

placebo 

(%) 

Response 

citalopram 

(%) 

Response criteria Remission 

placebo 

(%) 

Remission  

citalopram 

(%) 

Remission 

criteria  

Burke 2002 27.7 45.6
(b)

 50% improvement 

on MADRS 

      n/p       n/p       n/p 

Feighner 1999 n/p n/p
(a)

 50% improvement 

on MADRS 

      n/p       n/p       n/p 

Frank 2004 50 63 50% reduction in 

HAMD score 

      n/p       n/p       n/p 

Gastpar 2006 39.2 55.9
(b)

 

 

HAMD <10 or 50% 

improvement 

      n/p       n/p       n/p 

Lepola 2003 48.2 52.6 
(c)

 50% improvement 

on MADRS 

      n/p      42.8 
(c)

 MADRS < 12 

Mendels 1999 47 81
(a)

 Very much or much 

improved on CGI-I 

      n/p       n/p       n/p 

Montgomery 

1992 

n/p n/p 50% improvement 

on MADRS or 

HAMD 

      n/p       n/p       n/p 

Stahl 2000 n/p n/p
(b)

 50% improvement 

on HAMD 

      28       45 HAMD-17 <8 

Note: 
(a)

 significantly different from placebo, p<0.05; 
(b)

 significantly different from placebo, p<0.01; 
(c)

 

observed cases only; (n/p) data not published 
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Table 5. Outcome measures: change from baseline on HAM-D, MADRS and CGI-S 

scales 

 
Study HAM-D 

placebo 

HAM-D 

citalopram 

MADRS 

placebo 

MADRS 

citalopram 

CGI-S 

placebo 

CGI-S 

citalopram 

Burke 2002 -7.6 -9.9
(a)

 -9.4 -12.0
(a)

 -0.8 -1.2
(a)

 

Feighner 

1999 

-9.3 -11.2
(a)

 -9.4 -12.7
(b)

 -1.1 -1.4
(a)

 

Frank 2004   n/p   n/p        -        -        -        - 

Gastpar 2006 -9.0 -11.4
(b)

 

 

       -        - -34.4% 
(c)

 -51.7%
(b)(c)

 

Lepola 2003        -        - -12.1 -13.6 -1.42 
(e)

 -1.58 
(e)

 

Mendels 

1999 

-6.95 -9.43
(a)

 

 

       -        -   n/p   n/p
(a)

 

Montgomery 

1992 

 n/p  n/p
(a)(d)

   n/p   n/p
(a)(d)

   n/p   n/p
 (a)(d)

 

Stahl 2000 -10.0 -14.5
(b)

 -11.1 -18.0
(b)

 -1.2 -1.8
(b)

 

Note: 
(a)

 significantly different from placebo, p<0.05; 
(b)

 significantly different from placebo, p<0.01; 
(c)

 

Decrease in the percentage of patients rated as moderately, markedly or severely ill; 
(d)

 significant only for 

citalopram 40mg;          
(e)

 data from Lepola (2004); (n/p) data not published; (-) scale not utilized 
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