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Prophylactic Antidepressant Treatment of  
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Magí Farré, PhD; Lucile Capuron, PhD; Eduard Vieta, PhD; and Rocío Martín-Santos, PhD

ABSTRACT
Objective: To assess the utility of prophylactic administration of 
antidepressants in preventing a major depressive episode during 
antiviral treatment for chronic hepatitis C.

Data Sources: A computerized literature search was conducted in 
MEDLINE, PsycINFO, EMBASE, the Cochrane Library, and ClinicalTrials.
gov to locate articles published in any language from the earliest 
available online year until October 2012, using the following phrase 
and Boolean logic algorithm: “hepatitis and c and (interferon-alpha 
OR peginterferon OR (pegylated and interferon)) and (depression 
OR mood) and (prevention OR prophylactic OR prophylaxis OR 
antidepressant).”

Study Selection: Double-blind, randomized, placebo-controlled 
trials using antidepressants prophylactically before starting antiviral 
therapy for chronic hepatitis C were included. At baseline, none of 
the patients in the trials presented depression (DSM-IV-TR criteria). 
Using keywords and cross-referenced bibliographies, 144 studies 
were identified and examined in depth. 137 articles were rejected 
because inclusion criteria were not met. Finally, 7 studies were 
included.

Data Extraction: Data were extracted independently by 2 
investigators. The primary outcome measure was the onset of a 
major depressive episode during the antiviral treatment. Depressive 
symptoms, other side effects, and sustained virologic response were 
also examined. A full review and meta-analysis were performed. 
Odds ratios (ORs), mean differences, and estimated numbers needed 
to treat (NNTs) with 95% confidence intervals (CIs) were calculated.

Results: 591 patients were randomly assigned to antiviral treatment 
and another intervention: escitalopram (n = 197), paroxetine 
(n = 42), citalopram (n = 53), or placebo (n = 299). Selective serotonin 
reuptake inhibitors (SSRIs), as a group, reduced the incidence of a 
major depressive episode during antiviral treatment (OR = 0.53; 95% 
CI, 0.33 to 0.84). The NNT was 12 (95% CI, 7.0 to 37.9). SSRIs reduced 
depressive symptoms at 24 weeks of treatment (mean difference 
−2.18; 95% CI, −4.25 to −0.10). With regard to side effects, only 
dizziness was associated with administration of antidepressants 
(OR = 2.65; 95% CI, 1.46 to 4.80). There were no differences in 
sustained virologic response (OR = 1.22; 95% CI, 0.58 to 2.57).

Conclusions: Administration of SSRIs before starting antiviral 
treatment reduces the incidence of interferon-induced depression, 
with a relatively moderate prophylactic impact and good tolerability.
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Major depressive disorder is the leading cause of life 
disability and one of the most expensive illnesses 

for society, in terms of both direct and indirect costs.1,2 
The prevalence of depression is important in patients with 
medical conditions related to inflammatory processes, 
such as cardiovascular diseases, rheumatoid arthritis, 
autoimmune disorders, obesity, or chronic hepatitis C 
(CHC).3 Moreover, there is substantial evidence for the role 
of cytokine therapies in inducing depressive symptoms in 
clinical populations.4,5

Hepatitis C virus infection is a significant public health 
problem that affects 130–170 million people worldwide.6,7 
The approved treatment for CHC is the combination of 
pegylated interferon-α (IFN-α) and antiviral ribavirin 
for 24 or 48 weeks.8 Recently, the US Food and Drug 
Administration and the European Medicines Agency 
recommended the addition of a protease inhibitor in 
patients with viral genotype 1.9,10 The problem with 
antiviral treatment is that it has a high profile of side effects, 
including fatigue, insomnia, irritability, and low mood, 
with a full major depressive episode (MDE) being observed 
in about 25% of patients treated, according to a previous 
meta-analysis.11 Prevention or proper management of 
IFN-induced depression is therefore essential, because 
depressive patients often show a poor quality of life, suicidal 
ideation, a lack of treatment adherence, and alterations to 
their sustained virologic response (SVR).5

Although the exact neurobiological basis of IFN-
induced depression is not known, there is evidence 
that administration of an exogenous cytokine such as 
IFN-α leads to the activation of certain proinflammatory 
cytokines, causing alterations in brain apoptotic 
mechanisms and neurotransmission.4 Cytokine-induced 
alterations within the central nervous system (CNS) 
may rely on different mechanisms, including passage of 
cytokines through leaky regions of the blood-brain barrier 
and activation of nervous pathways. A high concentration 
of proinflammatory cytokines with a CNS action may 
modulate the serotonergic system, a factor related to 
depression.12 Antidepressants such as selective serotonin 
reuptake inhibitors (SSRIs) selectively block the reuptake 
of serotonin into the presynaptic terminal and initiate 
their therapeutic effect through the increase of serotonin 
at the synaptic cleft.13 SSRIs have been proposed as a useful 
treatment for IFN-induced depression.14 Given the high 
incidence of depressive illness during antiviral treatment 
and its potential impact on quality of life and virologic 
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response, the prevention of IFN-induced depression would be 
a useful intervention. However, prophylactic administration 
of antidepressants in all patients starting antiviral therapy for 
CHC is controversial.15,16

The aim of this study was to carry out a systematic 
review and meta-analysis of data that could help to assess 
the benefits of using prophylactic antidepressants during 
antiviral treatment for CHC.

METHOD
Data for this systematic review were collected with 

an advanced document protocol in accordance with the 
PRISMA guidelines17 (see eAppendix 1, section I).

All steps in the literature search, study identification, 
study selection, quality assessment, and data extraction were 
performed independently by 2 clinical researchers (M.U. 
and D.H.). Disagreements were resolved by discussion, 
and consensus was achieved in the selection of articles for 
analysis.

Study Identification
A comprehensive, computerized literature search 

was conducted in MEDLINE, PsycINFO, EMBASE, the 
Cochrane Library, and ClinicalTrials.gov. We searched for 
relevant studies published from the earliest available online 
year until October 2012, using the following phrase and 
Boolean logic algorithm: “hepatitis and c and (interferon-
alpha OR peginterferon OR (pegylated and interferon)) and 
(depression OR mood) and (prevention OR prophylactic 
OR prophylaxis OR antidepressant).” We also searched for 
any additional studies in the reference lists of the articles 
identified and conference proceedings.

After titles and abstracts were examined, full-text articles 
of potentially relevant studies were obtained. Inclusion and 
exclusion criteria were then applied, and the selected articles 
were included in the systematic review.

Study Selection
Articles were reviewed using the following inclusion 

criteria: (1) randomized clinical trials using prophylactic 
antidepressants in patients receiving antiviral therapy for 
CHC; (2) inclusion of control group treated with placebo; 

(3) double-blind study design; (4) a detailed description of 
methods and methodological background that included 
assessment of MDD using a validated instrument or a 
semistructured interview performed by a trained clinician 
based on DSM-IV criteria; (5) psychiatric assessment before 
starting the treatment, and a good description of this; (6) 
euthymia at baseline (not fulfilling criteria for a DSM-IV/
ICD depressive episode); and (7) initiation of antidepressants 
before starting antiviral therapy at therapeutic doses.

The following exclusion criteria were applied: (1) 
naturalistic, nonrandomized, or non–placebo-controlled 
design; (2) follow-up < 12 weeks; (3) articles concerning 
overlapping samples; and (4) sample size < 10.

Quality of sequence generation, allocation concealment, 
blinding, missing outcome data, selective reporting, and 
other biases were assessed with the Cochrane risk of bias 
method.18

Summary Measures (Outcomes)
The primary outcome measure was the onset of an MDE 

according to DSM-IV criteria during the antiviral treatment.
The secondary outcomes were (1)  depressive 

symptomatology scores during antiviral treatment, based on 
a validated rating scale; (2) presence of potential side effects 
attributed to combination treatment (antidepressant and 
antiviral therapy); and (3) proportion of patients achieving 
SVR.

Data Extraction
For each article, we recorded the author, year of publication, 

design, characteristics of the sample, viral coinfection, 
adjunctive psychopharmacology, instruments for assessing 
depression, dose and type of IFN-α, adjunctive ribavirin 
follow-up time, and data on discontinuation and patients lost 
to follow-up. Outcomes of incidence of MDE, SVR, depressive 
symptoms, and potential side effects were abstracted for each 
group.

Statistical Analysis
The odds ratio (OR) with 95% confidence interval (CI) was 

used to estimate the strength of association of dichotomous 
variables. For statistically significant results, we calculated the 
number needed to treat (NNT) statistic and its 95% CI as 
the inverse of the risk difference. The mean difference with 
95% CI was used to estimate the strength of association of 
quantitative variables.

Heterogeneity between trials was assessed using both the 
χ2 and I2 tests. Between-study heterogeneity was considered 
to be significant for a P value < .10 on the χ2 test. If there 
was no heterogeneity, a fixed model was used. In the event of 
heterogeneity, a random-effects model was used.

To establish the robustness of the primary outcome by 
sensitivity analyses, we applied a random-effects model and 
excluded studies with higher risk of bias and studies with 
short follow-up.

Publication bias was examined in a funnel plot of log OR 
against its standard error, using Begg test, while the degree of 
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Administration of selective serotonin reuptake inhibitors  ■
(SSRIs) before starting antiviral treatment for chronic 
hepatitis C reduces the incidence of interferon-induced 
depression.

SSRIs did not alter sustained virologic response and showed  ■
good tolerability, except for increasing dizziness during 
antiviral treatment.

Individual studies suggested that patients who had a history  ■
of depression or showed subthreshold depressive symptoms 
at baseline may benefit greatly from prophylactic treatment 
with SSRIs; however, this possibility could not be confirmed 
in the meta-analysis.
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asymmetry was tested statistically using Egger unweighted 
regression asymmetry test.19,20

Statistical analyses were performed using Review 
Manager, Version 5.0 (The Nordic Cochrane Centre, The 
Cochrane Collaboration; Copenhagen, Denmark).

RESULTS
With the use of keywords and cross-referenced 

bibliographies, 144 studies were identified and examined 
in depth. One hundred thirty-seven articles were rejected 
because inclusion criteria were not met (Figure 1 and 
eAppendix 1, section II). Finally, 7 different studies were 
selected for systematic review.15,16,21–25 Data were extracted 
from 6 full original articles15,16,21,23–25 and 1 poster presented 
at an international congress.26 The selected studies were 
published between 2007 and 2012, and all were reported in 
English. This review includes a total of 591 CHC patients 
who were randomly allocated to initiate antiviral treatment 
plus antidepressant (n = 292) or placebo (n = 299).

Characteristics of the Studies
The characteristics of the selected studies are reported 

in Table 1. Three studies used escitalopram (10–15 
mg/d),15,16,21 2 used citalopram (20 mg/d),22,23 and 2 used 
paroxetine (20–40 mg/d).24,25 All of the studies excluded 
patients with a current MDE and those treated with other 
antidepressants. Five studies15,21,23–25 included patients 
with a history of a depressive episode in both the case 
group and the control group (range, 10%–40% for each 

Figure 1. Flowchart of the Studies Considered and Finally Selected for Review

Overlappingsample of
selectedstudy(no. = 8)a 

Lack of placebo control
group (no. = 4)

Studies found by keywords
(no. = 139)

Manual cross-referencing
(no. = 5) 

Initial selected papers
(no. = 144) 

Excluded (no. = 137)

Methodological
approaches (no. = 40)

No prophylactic 
treatment (no. = 33)

Studies on animals (no. = 4)

No randomization or not
prospectivedesign (no. = 2)

No assessment of
depression or not

focused on CHC (no. = 18) 

Intervention but without
use of antidepressant

(no. = 1)

Reviews,comments,
or letters (no. = 49)

Case reports (no. = 18) 

Escitalopram (no. = 3) Paroxetine (no. = 2) Citalopram (no. = 2)

Final selected (no. = 7)a

aOne excluded article (Klein et al22) was the full protocol of a selected study with preliminary data (Klein et al26). Both 
articles were used to report characteristics of the study. Excluded articles are listed in section III of eAppendix 1.

Abbreviation: CHC = chronic hepatitis C.

group). Twenty-eight patients treated with an SSRI (9.6%) 
and 39 treated with placebo (13.0%) had a past depressive 
episode.

In terms of potential bias, all studies were randomized, 
but only 5 studies15,21,23,25,26 had an adequate description of 
randomization, and 4,15,21,25,26  of allocation concealment. 
All studies were described as double-blind. Some studies did 
not report loss of subjects to follow-up, SVR, or potential 
side effects. Other sources of bias were imbalance in risk 
factors for depression between groups and short follow-up 
(12 weeks) (eAppendix 1, sections III and IV).

Incidence of Depression
All selected studies reported the incidence of depression 

during follow-up. A total of 292 patients treated with an 
SSRI and 299 patients treated with placebo were included 
in the analysis of incidence. Thirty-three patients (11.3%) 
in the antidepressant group and 59 (19.7%) in the placebo 
group presented an MDE during follow-up. According to 
our meta-analysis, the use of any SSRI reduced the incidence 
of IFN-induced depression, as compared with placebo 
(OR = 0.53; 95% CI, 0.33 to 0.84) (Figure 2). The overall 
estimated NNT in order to prevent 1 MDE was 12 (95% 
CI, 7.0 to 37.9).

The meta-analysis was also performed for each type 
of antidepressant separately. Three studies that included 
197 patients treated with escitalopram and 192 patients 
treated with placebo reported no significant differences in 
depression rates (OR = 0.52; 95% CI, 0.17 to 1.59). Neither 
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were there any differences in depression rates according 
to the analyses of (1) 42 patients treated with paroxetine 
versus 52 patients treated with placebo (OR = 0.84; 
95% CI, 0.31 to 2.23) or (2) 53 patients treated with 
citalopram versus 59 patients treated with placebo 
(OR = 0.49; 95% CI, 0.18 to 1.35) (Figure 2).

Changes in Depressive Symptoms
Five of the 7 studies reported mean scores with 

standard deviations of depressive symptoms at 
baseline and at least 1 follow-up point.15,16,21,24,25 
All of these studies reported depression scores using 
the Montgomery-Asberg Depression Rating Scale 
(MADRS), and these data were extracted for meta-
analysis. Five studies examined MADRS scores at 
baseline and at 12 weeks of antiviral treatment, while 
4 of these also did so at 24 weeks.16,21,24,25 At baseline, 
MADRS scores did not differ between cases and 
controls (mean difference = 0.26; 95% CI, −0.36 to 0.88). 
However, the SSRI group presented significantly fewer 
depressive symptoms at 24 weeks of treatment (mean 
difference = −2.18; 95% CI, −4.25 to −0.10), although this 
was not evident at 12 weeks (mean difference = −1.45; 
95% CI, −3.24 to 0.34) (Figure 3).

Side Effects
Three studies reported a list of the incidence of 

different symptoms attributed to the combination of 
antiviral treatment and SSRI or placebo.15,16,25 Two 
studies used escitalopram, and 1 used paroxetine, and 
together they assessed a total of 184 patients treated 
with SSRI and 187 patients treated with placebo.

Compared with placebo, administration of a 
prophylactic antidepressant increased symptoms of 
dizziness (OR = 2.61; 95% CI, 1.44 to 4.72). Conversely, 
patients treated with SSRIs reported less muscle or joint 
ache (OR = 0.63; 95% CI, 0.42 to 0.96). According to our 
meta-analysis, there were no differences between SSRI 
and placebo in relation to the following symptoms: sexual 
dysfunction (OR = 2.34; 95% CI, 0.97 to 5.61), fatigue 
(OR = 0.83; 95% CI, 0.56 to 1.25), sleep disturbance 
(OR = 0.76; 95% CI, 0.50 to 1.15), headache (OR = 0.81; 
95% CI, 0.53 to 1.24), nausea (OR = 0.97; 95% CI, 0.63 
to 1.48), gastrointestinal distress/diarrhea (OR = 1.55; 
95% CI, 0.93 to 2.58), skin problems (OR = 0.92; 95% 
CI, 0.61 to 1.40), loss of appetite (OR = 1.09; 95% CI, 
0.65 to 1.82), hair loss (OR = 1.10; 95% CI, 0.64 to 1.90), 
respiratory symptoms (OR = 0.64; 95% CI, 0.40 to 1.03), 
or flulike symptoms (OR = 0.81; 95% CI, 0.51 to 1.27) 
(eAppendix 1, section V).

Sustained Virologic Response
Four studies addressed SVR in patients treated with 

antidepressant (n = 190) and in those given a placebo 
(n = 192).15,16,23,24 According to our analysis, there were 
no differences in SVR between these 2 groups (OR = 1.22; 
95% CI, 0.58 to 2.57) (eAppendix 1, section VI).
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Discontinuation and Loss to Follow-Up
Six of the 7 studies reported the number of patients 

who discontinued antiviral treatment or were lost to 
follow-up.15,16,21,23,25,26 These patients accounted for 80 
subjects in the placebo group (28.6%) and 65 subjects in the 
SSRI group (23.4%) (OR = 0.77; 95% CI, 0.52 to 1.13). Only 
4 studies specified the reasons for discontinuation.15,16,21,25 
Potential side effects were the reason for discontinuation 
in 20 patients of the placebo group (8.8%) and 19 patients 

of the SSRI group (8.4%) (OR = 0.98; 95% CI, 0.51 to 1.90) 
(eAppendix 1, section VII).

Subgroup Analysis, Sensitivity Analysis,  
and Meta-Regression

We were unable to perform a subanalysis examining the 
potential benefit of antidepressants among the subjects with 
a history of depression or those with subthreshold depressive 
symptoms at baseline.

Study

De Knegt et al,21 2011
Diez-Quevedo et al,15 2011
Klein et al,26 2012
Morasco et al,24 2007
Morasco et al,23 2010
Raison et al,25 2007
Schaefer et al,16 2012

Total (95% CI)

Total events
Heterogeneity: χ26 = 6.82 (P = .34); I 2= 12%
Test for overall e�ect: Z = 2.69 (P = .007)

Events

5
5
5
5
2
4
7

33

Total

40
66
34
14
19
28
91

292

Events

14
2
9
6
4
7

17

59
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19
20
33
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299

Weight

24.9%
3.8%

15.2%
6.6%
7.0%

11.0%
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100.0%

M-H, Fixed, 95% CI

0.26 [0.08 to 0.80]
2.50 [0.47 to 13.38]
0.50 [0.15 to 1.68]
1.20 [0.28 to 5.18]
0.47 [0.08 to 2.93]
0.62 [0.16 to 2.38]
0.36 [0.14 to 0.91]

0.53 [0.33 to 0.84]

SSRI Placebo Odds Ratio Odds Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favors Experimental Favors Control

A. Any selective serotonin reuptake inhibitor

B. Citalopram

C. Paroxetine

D. Escitalopram

Study

Klein et al,26 2012
Morasco et al,23 2010

Total (95% CI)
Total events
Heterogeneity: χ21 = 0.00 (P = .96); I 2 = 0%
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5
2

7
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34
19
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9
4

13

Total

35
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Weight

68.4%
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100.0%

M-H, Fixed, 95% CI

0.50 [0.15 to 1.68]
0.47 [0.08 to 2.93]

0.49 [0.18 to 1.35]

Citalopram Placebo Odds Ratio Odds Ratio
M-H, Fixed, 95% CI

0.01 0.1 1 10 100
Favors Experimental Favors Control

Study

Morasco et al,24 2007
Raison et al,25 2007

Total (95% CI)

Total events
Heterogeneity: χ21 = 0.43 (P = .51); I 2 = 0%
Test for overall e�ect: Z = 0.36 (P = .72)

Events

5
4

9
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14
28
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6
7
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19
33

52
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37.3%
62.7%

100.0%

M-H, Fixed, 95% CI

1.20 [0.28 to 5.18]
0.62 [0.16 to 2.38]

0.84 [0.31 to 2.23]

Paroxetine Control Odds Ratio Odds Ratio
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Study 

De Knegt et al,21 2011
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Schaefer et al,16 2012

Total (95% CI)
Total events
Heterogeneity: τ2 = 0.61; χ22 = 5.19 (P = .07); I 2 = 61%
Test for overall e�ect: Z = 1.15 (P = .25)
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5
5
7
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Weight

35.2%
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0.26 [0.08 to 0.80]
2.50 [0.47 to 13.38]
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0.52 [0.17 to 1.59]

Escitalopram Placebo Odds Ratio Odds Ratio
M-H, Random, 95% CI

0.01 0.1 1 10 100
Favors Experimental Favors Control

Figure 2. Incidence of Depression

Abbreviations: fixed = fixed-effects model, M-H = Mantel-Haenszel, random = random-effects model, SSRI = selective serotonin reuptake inhibitor.
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Only 1 study21 reported full data about incidence of 
MDE during antiviral treatment in patients with a history 
of depression: 37.5% of patients treated with escitalopram 
and 66.6% treated with placebo developed depression 
(n = 23).

No studies reported the mean (SD) MADRS scores at 
baseline in the 2 groups (those with induced depression and 
those without depression during antiviral treatment and 
prophylactic antidepressant treatment). However, 2 studies 
reported that patients with higher scores on the MADRS 
before starting antiviral treatment may especially benefit 
from the prophylactic administration of antidepressants. 
Patients with a MADRS score at baseline > 4 presented an 
incidence of depression of 14% if treated with escitalopram 
and 44% if treated with placebo.23 Furthermore, in subjects 
with depression scores above the median (MADRS score 
> 3) at baseline, paroxetine was associated with a maximal 
reduction in MADRS scores compared with placebo at 20 
weeks of antiviral treatment.25

Sensitivity analyses of the primary outcome showed 
that findings were similar when the random-effects model 
was used (OR = 0.53; 95% CI, 0.32 to 0.90), including only 

studies with at least 24 weeks of follow-up (OR = 0.45; 95% 
CI, 0.27 to 0.74) and excluding articles with higher risk 
of bias (OR = 0.48; 95% CI, 0.28 to 0.82) (eAppendix 1, 
section VIII).

Meta-regression was not performed because the number 
of selected articles was less than 10.18

Heterogeneity and Publication Bias
Significant heterogeneity was identified in the 

comparison of (1) escitalopram versus placebo (χ2 = 5.19, 
P = .07), (2) sustained virologic response (χ2 = 7.35, P = .06), 
and (3) MADRS scores at 12 weeks (χ2 = 36.44, P < .00001) 
and 24 weeks (χ2 = 16.97, P = .0007) of treatment, thereby 
justifying the use of random-effects models. We found no 
significant heterogeneity between studies with respect to 
the other variables evaluated.

The funnel plots revealed no publication bias among the 
selected studies (eAppendix 1, section IX).

DISCUSSION
In this systematic review, we report that prophylactic 

administration of any SSRI before starting antiviral 

Figure 3. Depressive Symptoms at Baseline and During the Follow-Up

Abbreviations: fixed = fixed-effects model, IV = inverse variance, random = random-effects model, SSRI = selective serotonin reuptake inhibitor.
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treatment for CHC reduces the subsequent incidence of 
an MDE (DSM-IV) by 43%. However, the impact of the 
intervention was moderate (NNT = 12), and the reduction 
in depressive symptoms (MADRS) was not significant until 
week 24 of antiviral treatment. The NNT observed suggests 
a meaningful real-world effect; for example, it is lower than 
NNTs reported for mainstream medications such as statins 
for cardiovascular event reduction or antidepressants 
to prevent a depressive episode in bipolar disorder.27–29 
Adding an SSRI to the antiviral treatment was generally 
well tolerated; antidepressants were associated with less 
muscle or joint ache, though also with more dizziness and 
with a trend toward more sexual side effects. The use of a 
prophylactic antidepressant was not related with changes in 
sustained virologic response to antiviral treatment.

Immunologic and neurotransmitter factors may play an 
important role in the development of depression during 
antiviral treatment. Administration of exogenous cytokines 
activates other proinflammatory cytokines such as interleukin 
6 (IL-6), which is associated with a central nervous system 
(CNS) inflammatory response.4 A high concentration of 
proinflammatory cytokines with CNS action may modulate 
the serotonergic system through the up-regulation of 
enzymes such as indoleamine 2,3-dioxygenase, altering 
levels of serotonin and the expression of the serotonin 
transporter (SERT) or presynaptic receptors (5-HT1A).12 
Cytokine-induced impaired serotonin synthesis may also be 
due to the effect of inflammatory factors on the synthesis and 
activity of tetrahydrobiopterin (BH4), a cofactor of amino 
acid monooxygenases including tryptophan hydroxylase.30 
SSRIs may modulate the changes induced by cytokines by 
increasing the reuptake of serotonin at the synaptic cleft.13 
One in vitro study31 showed that although administration 
of IFN-α produced a down-regulation of 5-HT1A receptors, 
this effect is attenuated if an antidepressant is administered 
previously. Clinical studies have also shown that certain 
genetic variants that determine the levels of expression of 
5-HT1A receptors are related to IFN-induced depression.32 
These biological findings support the results of this review, 
which found that administration of an SSRI can prevent 
depression during antiviral treatment for CHC.

The meta-analysis performed for types of SSRI separately 
found no differences between escitalopram, citalopram, or 
paroxetine and placebo. This finding is quite likely due to the 
small sample size in each group when analyzed separately, as 
well as to the relatively moderate impact of antidepressants 
in terms of preventing IFN-induced depression in the 
general population. Some of the selected studies excluded 
patients with a history of depression or those with a past 
severe psychiatric disorder16; this probably means that 
the patients included in this review were at lower risk of 
developing IFN-induced depression than are the patients 
usually found in clinical practice. According to previous 
studies and a recent systematic review with meta-analysis,11 
a personal history of depressive disorder is one of the most 
widely reported risk factors for developing depression during 
antiviral treatment. In fact, CHC patients with a history of 

depressive disorder have a 4-fold higher risk of suffering 
a depressive episode during interferon treatment than do 
those without such a history.11 Prophylactic administration 
of antidepressants in this subgroup of patients may therefore 
be of particular benefit,33 although it should be mentioned 
that such patients represented a fairly small proportion 
of the subjects included in this review. Due to the small 
number of patients with a history of depression and the lack 
of data regarding clinical response in this subgroup, we were 
unable to perform a subanalysis examining the potential 
benefit of antidepressants among these subjects. Of note, it 
has been shown that patients with a psychiatric diagnosis 
at the initiation of interferon treatment do not necessarily 
exhibit reduced viral clearance and more frequent treatment 
discontinuation than patients free of psychiatric disorder at 
baseline.34

In conclusion, this review shows that the prophylactic 
administration of SSRIs does reduce depression during 
antiviral treatment for CHC. Considering that depression 
may be associated with major complications such as suicidal 
ideation or lack of treatment adherence, and also in view 
of the relatively good tolerability of antidepressants, this 
review supports the initiation of prophylactic treatment 
with SSRI to prevent IFN-induced depression. Nevertheless, 
although SSRI use was associated with a reduction in the 
risk of depression of around 43%, more than 11% of patients 
treated with SSRIs developed depression. This finding 
suggests a need to monitor these patients irrespective of SSRI 
use. In fact, recent guidelines recommend multidisciplinary 
monitoring for psychiatric symptoms during antiviral 
therapy for CHC in all patients and suggest that the 
decision to initiate antidepressant pretreatment should 
be based on a case-by-case approach and the patient’s 
own preferences, taking into account the presence of risk 
factors for depression.14 In line with previous reviews35 and 
in view of the reduction in depression rates and the good 
tolerability of SSRIs reported in this study, we hypothesize 
that prophylactic antidepressant treatment in subjects at 
risk, such as those with a past depressive episode or those 
with subthreshold depressive symptoms at baseline, will 
be highly effective. Future research should focus on these 
particular subgroups of patients, who may well benefit from 
this intervention. This review and future studies should help 
not only to optimize the management of patients with CHC, 
but also to develop clinical guidelines based on stronger 
evidence.

Limitations
This study does have certain limitations. First, there was 

a degree of heterogeneity between studies with respect to the 
sample characteristics. We sought to minimize this problem 
by reporting potential confounding variables such as age, 
gender, coinfection, exclusion of patients with psychiatric 
history, IFN dose and type, and cotreatment with ribavirin. 
Some of the selected studies excluded patients with a history 
of depression or a past severe psychiatric disorder, and this 
fact may limit the generalizability of our results to clinical 
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practice. It is also acknowledged that randomized clinical 
trials are likely to present significant publication bias. We 
tried to minimize this bias by searching for reported trial 
designs before publication of results (ClinicalTrials.gov) 
and also by assessing potential publication bias using Begg-
Egger funnel plots.
Drug names: citalopram (Celexa and others), escitalopram (Lexapro and 
others), paroxetine (Paxil, Pexeva, and others).
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I. Protocol 

 

Background  

 

Description of the condition  

Major depressive disorder (MDD) is the leading cause of life disability and one of the 

most expensive illnesses for society, both in terms of direct and indirect costs.1 - 2 The 

prevalence of depression is important in patients with medical conditions related to 

inflammatory processes, such as cardiovascular diseases, rheumatoid arthritis, 

autoimmune disorders, obesity or chronic hepatitis C.3 Moreover, there is substantial 

evidence for the role of cytokine therapies, such interferon-alpha (IFN-alpha) in 

inducing depressive symptoms in clinical populations.4 - 5 

Hepatitis C virus (HCV) infection is a public health problem that affects 130-170 

million people worldwide.6 - 7 Currently, the approved treatment for chronic hepatitis C 

(CHC) is the combination of pegylated IFN-alpha and antiviral ribavirin (RBV) for 24 

or 48 weeks.9 - 10 The problem with antiviral treatment is its high profile of side effects, 

including fatigue, insomnia, irritability and low mood, with a full major depressive 

episode (MDE) being observed in around 25% of patients treated.11 Prevention or 

proper management of IFN-induced depression is therefore essential, because 

depressive patients often show a poor quality of life, suicidal ideation, a lack of 

treatment adherence and alterations to their sustained virological response (SVR).5 

 

Description of the intervention  

Antidepressant drugs are the mainstay of treatment for mood disorders. Selective 

serotonin reuptake inhibitors (SSRIs) are currently the most used antidepressants given 

the relatively good side-effects profile. SSRIs have been proposed as a useful treatment 

for IFN-induced depression.11 - 12 However, prophylactic administration of 

antidepressants in all patients starting antiviral therapy for chronic hepatitis C is 

controversial.15 - 16  
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How the intervention might work  

Depression is related with serotonin alterations in the the limbic system. SSRIs 

may modulate the changes induced by cytokines by increasing the reuptake of serotonin 

at the synaptic cleft.14 

 

Why it is important to do this review 

It is not clear if prophilactical use of antidepressants before starting antiviral therapy for 

chronic hepatitis C reduces incidence of depression.  

 

Objectives  

To carry out a systematic review and meta-analysis of data that could help to assess the 

benefits of using prophylactic antidepressants during antiviral treatment for chronic 

hepatitis C. 

 

Methods  

Types of studies  

Randomized clinical trials: using prophylactic antidepressants in patients receiving 

antiviral therapy for CHC. 

 

 Types of participants  

We included patients with CHC, inititating antiviral therapy with IFN-alpha and 

ribavirin and with euthymia (not fulfilling criteria for a DSM-IV/ICD depressive 

episode). 
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Types of interventions  

1. Antidepressant drugs: Oral. Any dose. 

2. Placebo 

 

Primary outcomes 

During the antiviral treatment (IFN-alpha and ribavirin): Onset of a major depressive 

episode (DSM-IV criteria). 

 

Secondary outcomes 

1) Rates of depressive symptomatology during antiviral treatment, based on a validated 

rating scale; 2) The presence of potential side effects attributed to combination 

treatment (antidepressant and antiviral therapy); and 3) Proportion of patients achieving 

SVR. 

 

Searches 

Databases: MEDLINE, PsycINFO, EMBASE, the Cochrane Library, Clinicaltrials.gov, 

hand searches and conference proceedings 

Keywords: hepatitis and c and (interferon-alpha OR peginterferon OR (pegylated and 

interferon)) and (depression OR mood) and (prevention OR prophylactic OR 

prophylaxis OR antidepressant). 

Date: From the earliest available online year until October 2012 

Language: No restriction 
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Selection of studies 

Study selection was performed independently by two clinical researchers (MU and DH). 

Disagreements were resolved by discussion, and consensus was achieved in the 

selection of articles for analysis.  

 

Data extraction and management  

Extraction: Data were independently abstracted by both reviewers (MU and DH), who 

recorded the author, year of publication, design, characteristics of the study population, 

viral co-infection, adjunctive psychopharmacology, instruments for assessing 

depression, dose and type of IFN-alpha, adjunctive RBV follow-up time, and data about 

discontinuation and patients lost to follow-up. Outcomes of incidence of MDE, SVR, 

depressive symptoms and potential side-effects were abstracted for each group. 

Management: Data were extracted in simple forms 

Data: Categorical data (major depression) was obtained using DSM criteria. We 

included data from rating scales only if the instrument has been validated and described 

in a peer-reviewed journal. 

 

Assessment of risk of bias in included studies  

Two authors assessed risk of bias using the tool described in the Cochrane Library  

This tool recommends evaluation of: Sequence generation, allocation concealment, 

blinding, the completeness of outcome data, selective reporting and other biases.  

The risk of bias in each domain and overall were assessed and categorized into:  

A. Low risk of bias: plausible bias unlikely to seriously alter the results; B. High risk of 

bias: plausible bias that seriously weakens confidence in the results; C. Unclear risk of 

bias: plausible bias that raises some doubt about the results. 
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Measures of treatment effect 

Categorical data: The primary outcome of this review was a dichotomic variable 

(depression; no depression). The odds ratio (OR) with 95% CI was used to estimate the 

strength of association of dichotomous variables. 

For statistically significant results we calculated the number needed to treat statistic 

(NNT), and its 95% confidence interval (CI) as the inverse of the risk difference. 

Continous data: The mean difference (MD) with 95% CI was used to estimate the 

strength of association of quantitative variables.  

 

Dealing with missing data 

Discontinuation is common during antiviral treatment for CHC due to lack of treatment 

response or side-effects.  Discontinuation and loss to follow up may lose credibility of 

the study. We reported in both groups (antidepressant and placebo) the number of 

patients that dropped out for any reason and number of discontinuation due to potential 

side-effects. We used the odds ratio (OR) with 95% CI to estimate the strength of 

association of these variables. 

 

Assessment of heterogeneity 

We inspected all the studies to judge clinical and methodological heterogenity.  

Heterogeneity between trials was assessed using both the chi-square and I-square tests 

I2 statistic was used to estimate the percentage of inconsistency thought to be due to 

chance. Between-study heterogeneity was considered to be significant for a p-value < 

0.10 on the chi-square test. If there was no heterogeneity, a fixed model was used. In the 

event of heterogeneity, a random effects model was used.17 
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Assessment of reporting biases 

Publication bias was examined in a funnel plot of log OR against its standard error, 

using Begg’s test, while the degree of asymmetry was tested statistically using Egger’s 

unweighted regression asymmetry test.18 - 19 

 

Data synthesis 

The fixed or the random-effects model by DerSimonian and Laird17 were used for all 

analyses. Random effects were used in case of high heterogenity (p-value < 0.10 on the 

chi-square test). 

 

Subgroup analysis, sensitivity analysis and meta –regression 

We tried to examine the subgroup of people who presented a personal history of 

depression due to high incidence of IFN-induced depression.11 Senistivity analysis was 

done. All subgroup and sensitivity analyses were made only for the primary outcome. 

Meta-regression was performed if at least ten studies per comparison were available.20  
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II. Excluded studies 

 

Reason to exclude 

- Language (1 - 4) 
- Studies on animals (1 - 4) 
- No assessment of depression or not focused on CHC (5 - 22)  
- Reviews, comments or letters (22 - 71) 
- Case reports (71 - 89) 
- Methodological approaches 

o No prophilactical treatment (90 - 122) 
o Lack of placebo control group (123 - 126) 
o No randomization or not prospective design (127 - 128)  
o Intervention but without use of antidepressant (129) 

- Overlapping sample of selected study (130 - 137)  
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III. Risk of bias graph: Distribution of judgments (Yes, Unclear and No) across 
studies for each risk of bias item.   
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IV. Risk of bias summary: Summary table of judgments for each risk of bias item 
for each study.   
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Study or Subgroup 
Diez-Quevedo 2011

Diez-Quevedo 2011

Raison 2007 
Schaefer 2012

Total (95% CI)

Total events 
Heterogeneity: Chi² = 1.09, df = 2 (P = 0.58); I² = 0%

Test for overall effect: Z = 0.93 (P = 0.35)

Events

0

9

12

33

54

Tota

0

66

28

90

184

Events

0

12

12

40

64

Tota

0

63

33

91

187

Weight

25.2%

15.0%

59.9%

100.0%

M-H, Fixed, 95% CI

Not estimable

0.67 [0.26, 1.72]

1.31 [0.47, 3.68]

0.74 [0.41, 1.34]

0.81 [0.51, 1.27]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI 

0.01 0.1 1 10 100

Favours experimental Favours controlFavours active Favours placebo

Study or Subgroup 
Diez-Quevedo 2011

Raison 2007 
Schaefer 2012

Total (95% CI)

Total events 
Heterogeneity: Chi² = 3.54, df = 2 (P = 0.17); I² = 44%

Test for overall effect: Z = 0.38 (P = 0.71)

Events

30

5

37

72

Tota

66

28

90

184

Events

22

10

44

76

Tota

63

33

91

187

Weight

26.9%

16.5%

56.5%

100.0%

M-H, Fixed, 95% CI

1.55 [0.76, 3.16]

0.50 [0.15, 1.69]

0.75 [0.41, 1.34]

0.92 [0.61, 1.40]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI 

0.01 0.1 1 10 100

Favours experimental Favours controlFavours placeboFavours active

Study or Subgroup 
Diez-Quevedo 2011

Raison 2007 
Schaefer 2012

Total (95% CI)

Total events 
Heterogeneity: Chi² = 2.54, df = 2 (P = 0.28); I² = 21%

Test for overall effect: Z = 1.85 (P = 0.06)

Events

16

8

15

39

Tota

66

28

90

184

Events

25

7

23

55

Tota

63

33

91

187

Weight

45.0%

10.7%

44.3%

100.0%

M-H, Fixed, 95% CI

0.49 [0.23, 1.04]

1.49 [0.46, 4.79]

0.59 [0.29, 1.23]

0.64 [0.40, 1.03]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI 

0.01 0.1 1 10 100

Favours experimental Favours controlFavours active Favours placebo

Study or Subgroup 
Diez-Quevedo 2011

Raison 2007 
Schaefer 2012

Total (95% CI)

Total events 
Heterogeneity: Chi² = 0.44, df = 2 (P = 0.80); I² = 0%

Test for overall effect: Z = 0.34 (P = 0.73)

Events

3

9

21

33

Tota

28

66

90

184

Events

4

6

21

31

Tota

33

63

91

187

Weight

13.3%

21.6%

65.1%

100.0%

M-H, Fixed, 95% CI

0.87 [0.18, 4.26]

1.50 [0.50, 4.49]

1.01 [0.51, 2.02]

1.10 [0.64, 1.90]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI 

0.01 0.1 1 10 100

Favours experimental Favours controlFavours placeboFavours active

Side effect: Skin problems 
MH = Mantel-Haenszel; fixed = fixed effects model 

Side effect: Hair loss 
MH = Mantel-Haenszel; fixed = fixed effects model 

Side effect: Respiratory symptoms 
MH = Mantel-Haenszel; fixed = fixed effects model 

Side effect: Flu-like symptoms 
MH = Mantel-Haenszel; fixed = fixed effects model 
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VI. Sustained virological response figure 

 

 

 

 

 

VII. Discontinuation and lost to follow up figures 

 

 

 

 

 

 

Study or Subgroup 
De Knegt 2011 
Diez-Quevedo 2011

Raison 2007 
Schaefer 2012

Total (95% CI)

Total events 
Heterogeneity: Chi² = 3.21, df = 3 (P = 0.36); I² = 6%

Test for overall effect: Z = 0.06 (P = 0.95)

Events

3

7

4

5

19

Tota

40

66

28

91

225

Events

0

6

9

5

20

Tota

39

63

33

90

225

Weight

2.6%

30.9%

39.8%

26.7%

100.0%

M-H, Fixed, 95% CI

7.37 [0.37, 147.61]

1.13 [0.36, 3.56]

0.44 [0.12, 1.64]

0.99 [0.28, 3.54]

0.98 [0.51, 1.90]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI 

0.01 0.1 1 10 100

Favours experimental Favours controlFavours placebo

Study or Subgroup 
De Knegt 2011 
Diez-Quevedo 2011

Klein 2012

Morasco 2010 
Raison 2007 
Schaefer 2012

Total (95% CI)

Total events 
Heterogeneity: Chi² = 5.17, df = 5 (P = 0.40); I² = 3%

Test for overall effect: Z = 1.35 (P = 0.18)

Events

12

12

14

3

5

19

65

Tota

40

66

34

19

28

91

278

Events

11

11

13

5

15

25

80

Tota

39

63

35

20

33

90

280

Weight

13.0%

15.4%

12.6%

6.9%

18.9%

33.2%

100.0%

M-H, Fixed, 95% CI

1.09 [0.41, 2.88]

1.05 [0.43, 2.59]

1.18 [0.45, 3.12]

0.56 [0.11, 2.77]

0.26 [0.08, 0.85]

0.69 [0.35, 1.36]

0.77 [0.52, 1.13]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI 

0.01 0.1 1 10 100

Favours experimental Favours controlFavours placebo 

Study or Subgroup

Diez-Quevedo 2011

Morasco 2007 
Morasco 2010 
Schaefer 2012

Total (95% CI)

Total events

Heterogeneity: Tau² = 0.31; Chi² = 7.35, df = 3 (P = 0.06); I² = 59%

Test for overall effect: Z = 0.53 (P = 0.59)

Events

36

7

7

50

100

Tota

66

14

19

91

190

Events

38

2

10

42

92

Tota

63

19

20

90

192

Weight

32.6%

12.4%

19.4%

35.7%

100.0%

M-H, Random, 95% CI

0.79 [0.39, 1.59]

8.50 [1.40, 51.48]

0.58 [0.16, 2.10]

1.39 [0.78, 2.50]

1.22 [0.58, 2.57]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Random, 95% CI 

0.01 0.1 1 10 100
Unfavorable experimental Unfavorable controlUnfavorable active Unfavorable placebo 

Sustained virological response 
MH = Mantel-Haenszel; random = random effects model

Discontinuation for any cause 
MH = Mantel-Haenszel; fixed = fixed effects model

Discontinuation due to presence of side effects 
MH = Mantel-Haenszel; fixed = fixed effects model 

Favours active 

Favours active
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VIII. Sensitivity analyses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Primary outcome (major depressive episode) using random effects model 
MH = Mantel-Haenszel; random = random effects model 

Primary outcome (major depressive episode) using studies with at least 24 weeks of follow-up 
MH = Mantel-Haenszel; fixed = fixed effects model 

Primary outcome (major depressive episode) excluding studies with higher risk of bias 
MH = Mantel-Haenszel; fixed = fixed effects model 

Study or Subgroup 
De Knegt 2011 
Diez-Quevedo 2011 
Klein 2012 
Morasco 2007

Morasco 2010

Raison 2007

Schaefer 2012 
Total (95% CI) 
Total events

Heterogeneity: Tau² = 0.06, Chi²= 6.82 df = 6 (P = 0.34); I² = 12%

Test for overall effect: Z = 2.35 (P = 0.02)

Events 
5

5

5

5

2

4

7

33 

Total

40 
66 
34 
14 
19 
28 
91 

292 

Events 
14 

2

9

6

4

7

17 

59 

Total

39

63

35

19

20

33

90

299

Weight

17.8%

9.0%

16.0%

11.6%

7.6%

13.3%

24.7%

100.0%

M-H, Random, 95% CI

0.26 [0.08, 0.80]

2.50 [0.47, 13.38]

0.50 [0.15, 1.68]

1.20 [0.28, 5.18]

0.47 [0.08, 2.93]

0.62 [0.16, 2.38]

0.36 [0.14, 0.91]

0.53 [0.32, 0.90]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Random, 95% CI

0.01 0.1 1 10 100

Favours active Favours placebo Favours active Favours placebo 

Study or Subgroup 
De Knegt 2011 
Diez-Quevedo 2011 
Klein 2012

Morasco 2007

Morasco 2010

Raison 2007

Schaefer 2012 
Total (95% CI)

Total events

Heterogeneity: Chi²= 3.17 df = 5 (P = 0.67); I² = 0%

Test for overall effect: Z = 3.15 (P = 0.002) 

Events 
5

5

5

5

2

4

7

28

Total

40

66

34

14

19

28

91

226

Events

14

2

9

6

4

7

17

57

Total

39

63

35

19

20

33

90

236

Weight

25.8%

0.0%

15.8%

 6.8%

7.3%

 11.5%

 32.9%

100.0%

M-H, Fixed, 95% CI

0.26 [0.08, 0.80]

2.50 [0.47, 13.38]

0.50 [0.15, 1.68]

1.20 [0.28, 5.18]

0.47 [0.08, 2.93]

0.62 [0.16, 2.38]

0.36 [0.14, 0.91]

0.45 [0.27, 0.74]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI

0.01 0.1 1 10 100 
Favours active Favours placebo Favours active Favours placebo 

Study or Subgroup 
De Knegt 2011 
Diez-Quevedo 2011 
Klein 2012

Morasco 2007

Morasco 2010

Raison 2007

Schaefer 2012 
Total (95% CI)

Total events

Heterogeneity: Chi²= 5.40 df = 4 (P = 0.25); I² = 26%

Test for overall effect: Z = 2.69 (P = 0.007) 

Events 
5

5

5

5

2

4

7

23

Total

40

66

34

14

19

28

91

244

Events

14

2

9

6

4

7

17

44

Total

39

63

35

19

20

33

90

245

Weight

31.8%

4.8%

     0%

    0%

8.9%

 14.1%

 40.4%

100.0%

M-H, Fixed, 95% CI

0.26 [0.08, 0.80]

2.50 [0.47, 13.38]

0.50 [0.15, 1.68]

1.20 [0.28, 5.18]

0.47 [0.08, 2.93]

0.62 [0.16, 2.38]

0.36 [0.14, 0.91]

0.48 [0.28, 0.82]

SSRI Placebo Odds Ratio Odds Ratio

M-H, Fixed, 95% CI

0.01 0.1 1 10 100 
Favours active Favours placebo Favours active Favours placebo 
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IX. Funnel plot figure 

 

 
Funnel plot of standard error (publication bias) 
SE= standard error OR = Odds ratio
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