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Background: Depression is a common condition
associated with hepatitis C and may be induced by in-
terferon alfa, the primary treatment for hepatitis C. De-
pression is also a major barrier to the initiation of such
treatment. This study examined the effect of escitalo-
pram on measures of depression, quality of life, and
tests of liver function in subjects with comorbid
hepatitis C and depression.

Method: Subjects with DSM-IV major depressive
disorder and hepatitis C were included in this open-label
study. The recruitment period was from October 2002
through February 2004. Treatment status with regard to
interferon therapy was neither an inclusion nor an exclu-
sion criterion. Subjects received escitalopram for 8
weeks starting at 10 mg/day. Dosage adjustments up to
20 mg/day were made after week 4, as deemed clinically
necessary. Scores on the 17-item Hamilton Rating Scale
for Depression (HAM-D-17) and the Clinical Global
Impressions-Severity of Illness scale (CGI-S) and results
of liver function tests (AST, ALT, GGT) were obtained
at baseline, 2 weeks, 4 weeks, and 8 weeks. Medical
Outcomes Study Short Form Health Survey (SF-36) rat-
ings and Hopkins Symptom Checklist-90-Revised (SCL-
90-R) scores were obtained at baseline and week 8.

Results: Eighteen subjects (12 female, 6 male)
participated in this study. The mean daily dose of esci-
talopram at endpoint was 12.78 mg. Mean HAM-D-17
scores decreased significantly with treatment (t = 8.535,
df = 17, p < .0001). Statistically significant improve-
ment was also demonstrated on many subscales of the
SF-36, the SCL-90-R, and the CGI-S. Tests of liver
function showed no significant changes.

Conclusion: These results suggest that depression in
patients with hepatitis C may be effectively and safely
treated with escitalopram.
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epatitis C is a common and potentially fatal illness
that affects an estimated 170 million people world-H

wide.1 Alter et al.,2 examining 21,241 serum samples from
the third National Health and Nutrition Examination Sur-
vey, found a 1.8% overall prevalence of serum antibodies
to hepatitis C, correlating to an estimated 3.9 million peo-
ple infected in the United States. Hepatitis C is currently
the primary indication for liver transplantation in adults in
the United States.3

In addition, patients with hepatitis C appear to have
elevated rates of psychiatric illness, with depression and
substance abuse being the most frequent and clinically im-
portant.4–11 El-Serag et al.,4 in a retrospective chart review
of 33,824 veterans, found that 86% of patients with hepati-
tis C had at least 1 past or present psychiatric illness or
substance abuse problem. Depression was found in 49.5%
of this sample, and alcohol and drug use disorders were
identified in 77.6% and 69.4% of the sample, respectively.
Rates of depression have been reported in the range of
22% to 49% of patients with hepatitis C.4–11 Dwight et al.5

found a 28% prevalence of depressive disorders among 50
patients with hepatitis C who were evaluated with struc-
tured interviews and standardized rating scales. Lee et al.,6

in a retrospective chart review of 359 patients who had
not received interferon therapy, found that 24% had de-
pression. A prospective study conducted by Gohier and
colleagues7 in France examined 71 patients referred for in-
terferon therapy and found 24% to have a prior history of
depression. Kraus and colleagues8 examined 113 patients
with chronic hepatitis C who were without evidence of de-
compensated liver disease and found that 22.4% of pa-
tients demonstrated positive depression scores using the
Hospital Anxiety and Depression Scale (German version).
Hunt et al.9 prospectively evaluated 28 subjects with hepa-
titis C and found a 30% prevalence of depression using the
Beck Depression Inventory. Yovtcheva and colleagues10

studied 306 veterans untreated for hepatitis C and found
28% to have depression. These rates are higher than the
16.6% lifetime prevalence of major depressive disorder
(MDD) reported in the general population.12

Depression is also a common side effect of interferon
alfa, the primary treatment for hepatitis C.13–18 Dieperink
et al.14 found that 23% of patients treated for hepatitis C
with interferon developed MDD, compared to a 33%
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prevalence identified by Hauser et al.15 and a 23% preva-
lence found by Horikawa et al.16 Kraus et al.17 reported
that 35% of patients developed depression during inter-
feron therapy. Hence, due to concerns of exacerbating
a preexisting depression, patients with hepatitis C are of-
ten excluded from therapy, and depression is a common
reason for discontinuation of interferon.19–21 Prophylactic
treatment of interferon-induced depression has been rec-
ommended,14 but remains controversial since this ap-
proach could result in overtreatment of up to 65% of
patients who are unlikely to develop depression.22

The safety of using selective serotonin reuptake inhibi-
tors (SSRIs) in patients with hepatitis C has been ques-
tioned, particularly with regard to the potential for in-
creased risk of bleeding and retinopathy in patients with
hepatitis C who are receiving SSRIs.23,24 Weinrieb et al.23

reviewed the literature on bleeding associated with the
use of SSRIs. Of the studies and case reports reviewed,
the authors found that bleeding events in 19 (79%) of 24
individuals were closely associated with the administra-
tion of SSRIs. In the same article, the authors reported a
case of a fatal gastrointestinal bleed in a patient with
hepatitis C who had recently been started on paroxetine.
Hejny et al.24 described 7 patients who developed reti-
nopathy while receiving interferon alfa-2b therapy for
melanoma. Six of these patients were also receiving the
SSRI paroxetine. Although this was not a hepatitis C
population, interferon alfa is used to treat hepatitis C, un-
derscoring the importance of this observation.

Non-SSRI antidepressants present safety concerns as
well. Mirtazapine is associated with an increased risk of
bone marrow suppression and agranulocytosis,25 poten-
tially placing the hepatitis C patient treated with in-
terferon, which commonly suppresses bone marrow, at
increased risk. Nefazodone has been shown to induce
hepatotoxicity and is contraindicated in patients with liver
disease.26 Finally, all currently available antidepressants
are hepatically metabolized.

The use of the SSRIs has become widespread, primar-
ily due to their relatively mild side effect profile, multiple
psychiatric indications, and ease of administration. How-
ever, there is a lack of randomized, controlled trials of
SSRIs or other antidepressants in hepatitis C–positive
patients. The majority of the research in this field has
focused on the treatment or prevention of interferon-
induced depression. However, this approach omits a sub-
stantial number of patients with hepatitis C, up to 72%,
who are not candidates for interferon therapy.21 Falck-
Ytter et al.21 retrospectively reviewed the charts of 327
patients referred to a liver clinic with a hepatitis C–
antibody-positive result and found that only 28% were
treated.

There is growing evidence of the usefulness of antide-
pressants in the treatment of interferon-induced depres-
sion.15,27–32 However, we are aware of only 1 prior pub-

lished study32 that has examined the usefulness of anti-
depressant therapy in the broader hepatitis C population,
without regard to interferon treatment status. In that
study,32 we reported on the safety and efficacy of the anti-
depressant citalopram for depression in hepatitis C. More
empirical research is needed to guide health care provid-
ers in the safe and effective treatment of depression in
patients with hepatitis C. Psychiatrists and primary care
physicians need to be aware of the associations between
hepatitis C and depression and should be knowledgeable
regarding potential treatment options for these patients.

The current study focused on the broader hepatitis C
population, patients with comorbid MDD, but without
regard to interferon status. The a priori hypothesis of
this 8-week open-label study was that escitalopram, the
S-isomer of citalopram, would safely and effectively treat
MDD in patients with comorbid hepatitis C. Escitalopram
was chosen because of its minimal cytochrome P450 en-
zyme activity, few drug-drug interactions, linear pharma-
cokinetics, and no known hepatotoxicity. However, after
this study was completed, a case of hepatotoxicity related
to citalopram has been reported.33 The fact that escitalo-
pram is the S-isomer of citalopram further underscores
the need for research into the safety of antidepressant use
in patients with liver disease.

METHOD

Subjects
Adults aged 18 to 65 years with hepatitis C and MDD

were recruited by advertisement and from local physi-
cians from October 2002 through February 2004. Inter-
ested subjects were instructed to call for a phone screen-
ing for preliminary eligibility. Subjects with documented
hepatitis C and DSM-IV MDD were eligible for study
participation after being informed of the potential risks
and benefits of study participation, including possible
medication side effects, and giving informed consent.
This study was reviewed and approved by the Institu-
tional Review Board at the University of Oklahoma Col-
lege of Medicine.

Exclusion criteria included ongoing antidepressant or
anxiolytic therapy, use of herbals marketed for behavioral
effects (e.g., St. John’s wort), evidence of cirrhosis
(Child-Pugh stages B or C), evidence of liver failure,
liver enzyme elevations greater than 2.5 times the upper
limit of normal, and evidence of cognitive impairment
demonstrated by Mini-Mental State Examination34 scores
of less than 23 or pathologic time on the Trails A and B
tests.35 Current or past treatment with interferon were nei-
ther inclusion nor exclusion criteria for this study. Due to
concerns about the potential for interferon-induced de-
pression in those subjects that were concurrently being
treated with interferon, concurrent use of interferon and
baseline 17-item Hamilton Rating Scale for Depression
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(HAM-D-17) scores greater than 25 was an exclusion
criterion. However, only 1 subject currently taking in-
terferon was screened for study involvement, and that
individual’s HAM-D-17 score was below 25. Subjects
identified as having bipolar disorder, active substance use
disorders, or active suicidal ideation were excluded from
study participation.

Subjects participated in the study for 8 weeks. The
study included a baseline visit and 3 office visits at weeks
2, 4, and 8. Data were collected in a research chart and
then transferred to a computer database that did not
include identifying information to protect patient confi-
dentiality.

Clinical Measures
The Mini-International Neuropsychiatric Interview

(MINI)36 was administered at baseline to confirm the
presence of MDD and to evaluate for other comorbid
psychiatric conditions. Other baseline measures included
the HAM-D-17,37 the Hopkins Symptom Checklist-90-
Revised (SCL-90-R),38 the Medical Outcomes Study
Short Form Health Survey (SF-36),39 and the Clinical
Global Impressions-Severity of Illness scale (CGI-S).40

The HAM-D-17 and CGI-S rating scales were readmin-
istered at 2, 4, and 8 weeks. Subjects were administered
Mini-Mental State Examination and Trails A and B tests
at baseline to screen for hepatic encephalopathy or other
evidence of cognitive impairment. Tests of liver function
(aspartate aminotransferase [AST], alanine aminotrans-
ferase [ALT], γ–glutamyltransferase [GGT]) were mea-
sured at all visits. Serum albumin and protime values
were obtained at baseline for Child-Pugh staging.

Statistical Analysis
Changes in HAM-D-17 scores were analyzed using a

repeated-measures analysis of variance based on mea-
surements at baseline, 2 weeks, 4 weeks, and 8 weeks.
The SCL-90-R and the mental and physical component
summaries from the SF-36 were also analyzed using a
paired t test, based on measurements at baseline and 8
weeks. For nonnormal distribution of any of the continu-
ous measures, the nonparametric method (Friedman’s
test) was used. The continuous measure analysis was per-
formed on a last-observation-carried-forward basis. All
determinations of statistical significance were made us-
ing an α of .05. A secondary analysis compared the ef-
fects of escitalopram on hepatitis activity using the AST,
ALT, and GGT values as dependent variables.

Subjects were grouped into a responder category by
demonstrating at least a 50% reduction in the HAM-D-17
score from baseline to week 8. An estimate of the re-
sponse rate was made by dividing the total number of
responders by the total number of completers. A 95%
confidence interval for the response rate was calculated
using the method outlined by Fleiss.41

RESULTS

Study Group
Twenty-four subjects were initially enrolled in the

study. Four subjects were excluded at the baseline visit
due to elevations in tests of liver function that were
greater than 2.5 times the upper limit of normal. One was
excluded at the baseline visit after administration of the
MINI,36 due to identification of a diagnosis of bipolar dis-
order rather than MDD. One subject was withdrawn from
the study at week 4 due to a liver biopsy report from a
biopsy that was done prior to study entry, indicating the
presence of cirrhosis, a study exclusion criterion. Of the
18 subjects maintained in the study, 1 subject withdrew
after 4 weeks due to adverse effects (primarily sexual dys-
function) and no significant improvement on escitalo-
pram treatment. One subject withdrew after 1 week due to
headache, diarrhea, and tremor. One subject was lost to
follow-up after week 2.

The study group consisted of 18 subjects, 12 women
and 6 men. The mean ± SD age was 44.7 ± 8.1 years. The
mean education level was 11.7 years, just under high
school graduate. Five subjects had been on interferon
therapy at some time in their lives, 1 of whom was receiv-
ing interferon alfa and ribavirin therapy during the course
of this study. Thirteen subjects had never been treated
with interferon. Psychiatric comorbidity, in addition to
MDD, was high in this group (Figure 1). Prior history of
substance use disorders was common. Substance use dis-
orders other than alcohol were identified in 67% of study
subjects, and alcohol use disorders were identified in 44%
of the subjects. Half of the subjects met DSM-IV diagnos-
tic criteria for generalized anxiety disorder.

Subjects were treated with standard doses of escitalo-
pram. The starting dose of escitalopram was 10 mg by
mouth daily. Escitalopram was increased to 15 mg in 2
subjects and to 20 mg in 4 subjects by week 8. Mean daily
dose of escitalopram at endpoint was 12.78 mg.

Hamilton Rating Scale for Depression Scores
HAM-D-17 scores decreased significantly over the 8-

week period of treatment with escitalopram (t = 8.535,
df = 17, p < .0001) as shown in Figure 2. Mean HAM-
D-17 scores were 19.5 (range, 12–30) at the beginning
of the study and 6.61 (range, 1–22) at study completion.
Fifteen (88.2%) of the 17 subjects who completed at least
visit 2 demonstrated a clinical response, defined as a
50% or greater reduction in HAM-D-17 score. The 1 pa-
tient who was receiving interferon therapy during study
enrollment was also a clinical responder, with a reduction
in the HAM-D-17 score from 18 at baseline to 5 at week
8. Three of the 4 subjects who had previously received
interferon therapy were clinical responders. Statistically
significant reductions (p < .0001) in mean HAM-D-17
scores were seen by week 4.
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Quality of Life Measures
The SF-36 and the SCL-90-R are patient-rated scales

that assess quality of life and psychiatric symptoms, re-
spectively. Statistically significant improvements were
seen on most of the subscales of these tests (Tables 1 and
2). The most significant improvements were demonstrated
on SCL-90-R subscales measuring depression, interper-
sonal sensitivity, and anxiety and on the SF-36 measuring
emotional well-being (p ≤ .0005). Hepatitis C is often as-
sociated with significant reductions in physical energy and
fatigue. These difficulties can lead to job loss and other
social and relationship problems. Depression has been
found to have a more significant impact on fatigue and
functional impairment than does severity of liver disease.5

Subjects in this study demonstrated statistically significant
reductions in fatigue and pain, as measured by the SF-36.

Clinical Global Impressions-Severity
of Illness Scale Scores

The CGI-S is a physician-rated scale that assesses
a patient’s global severity of illness. This is rated on a

7-point scale (1 = normal, 7 = among the most extremely
ill patients). The mean ± SD CGI-S scores at baseline
and at visit 4 were 4.39 ± 0.91 and 2.17 ± 1.04, respec-
tively, demonstrating statistically significant improve-
ment, globally, in the study subjects (p < .0001).

Liver Function Tests
To assess the effect, if any, that escitalopram would

have on tests of liver function, levels of AST, ALT, and
GGT were obtained at baseline and weeks 2, 4, and 8.
No statistically significant changes were seen during the
8-week trial (Table 3).

DISCUSSION

The results of this study add to our current knowledge
regarding the safety and efficacy of antidepressants in the
hepatitis C population and provide additional informa-
tion about the psychiatric comorbidity among a commu-
nity sample of patients with hepatitis C. Subjects in this
study demonstrated significant reductions in depressive
symptoms as measured by the HAM-D-17 and a broader
range of psychiatric symptoms (interpersonal sensitivity,
anxiety, somatization, anger, sleep disturbance, etc.) as
measured by the SCL-90-R. Furthermore, use of escitalo-
pram was associated with improved quality of life, as
demonstrated by improved scores on subscales of the
SF-36 measuring emotional well-being, social function-
ing, pain, energy/fatigue, and, importantly, reductions in
perceived role limitations due to physical and emotional
problems. Excessive fatigue and lack of energy are com-
mon complaints among patients with hepatitis C, particu-
larly those with comorbid depression. These symptoms
can interfere with an individual’s professional and per-
sonal productivity. The use of escitalopram, at standard
doses, did not result in any significant elevations in he-
patic enzymes in this group of patients with mild-to-
moderate liver disease. The drug was also well tolerated,

Figure 1. Number of Patients With Comorbid Psychiatric Diagnoses (in addition to major depressive disorder)
as Identified by the Mini-International Neuropsychiatric Interview (N = 18)

Abbreviation: PTSD = posttraumatic stress disorder.
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with only 2 of 18 subjects withdrawing due to adverse
effects.

As in other studies, our subjects had high rates of prior
substance use disorders, including use of non-alcohol sub-
stances (67%) and alcohol use disorders (44%). Addition-
ally, high rates of anxiety were identified, with 50% of
subjects meeting criteria for generalized anxiety disorder.

The treatment of interferon-induced depression was
not specifically evaluated during this trial; however, the
1 subject who received interferon during the study re-
sponded to the escitalopram with a greater than 50% re-
duction in HAM-D-17 scores. Additionally, 3 of the 4 sub-
jects who had been previously treated with interferon
(prior to study entry) were also treatment responders.

As 1 of only 2 studies32 examining the usefulness of an-
tidepressants in the broader hepatitis C population (with-
out regard to interferon status), this study provided a
unique opportunity to evaluate the effect of escitalopram
on MDD, psychosocial functioning, and liver function.
This study evaluated measures of quality of life using

patient-rated scales, thereby limiting investigator bias,
and changes in liver enzymes were objectively evaluated.
Limitations of this study include the use of an open-
label design, lack of a placebo control group, and a rela-
tively small sample size. Placebo effects from various
psychosocial interventions that may be associated with
psychopharmacologic trials could result in falsely el-
evated response rates. This study utilized the HAM-D-17,
a clinician-rated scale, which could increase the likeli-
hood of investigator bias, particularly in an open-label
study.42,43 However, patient-rated scales were also utilized,
including the SCL-90-R, on which statistically significant
reductions in the depression subscale were measured.

Effective management of depression among patients
with hepatitis C is important given the higher prevalence
of depression in this group compared to the general popu-
lation, the potential barrier to medical treatment for hepa-
titis C posed by the presence of comorbid depression, and
the potential serious complication of interferon-induced
depression. Furthermore, all currently available antide-
pressants are hepatically metabolized, making the eval-
uation of the safety of antidepressant therapy in hepatitis
C important. The results of this study suggest that escital-
opram was safe, effective, and well-tolerated in the treat-
ment of depression in this relatively small and heteroge-
neous sample of patients with comorbid mild-to-moderate
hepatitis C. Larger, double-blind, placebo-controlled
studies would be useful to confirm the results of this
study.

Table 1. Effect of Escitalopram on Quality of Life (SF-36 scores) (N = 18)
SF-36 Subscalea Baseline Week 8 t Test p Value

Emotional well-being 35.73 (21.41) 64.27 (21.99) 4.561 .0004
Social functioning 35.83 (16.28) 62.50 (29.88) 3.339 .0049
Pain 40.17 (21.93) 59.17 (27.91) 3.251 .0058
Energy/fatigue 21.33 (16.53) 43.33 (25.05) 3.007 .0094
Role limitations due to emotional problems 31.11 (38.76) 66.66 (39.85) 2.978 .0100
Role limitations due to physical problems 38.33 (38.81) 56.67 (39.49) 2.750 .0156
General health 34.08 (20.02) 45.92 (17.96) 2.418 .0298
Physical functioning 58.67 (22.95) 67.67 (29.02) 1.798 .0937
aSubscale scores shown as mean (SD) for all subjects.
Abbreviation: SF-36 = Medical Outcomes Study Short Form Health Survey.

Table 2. Effect of Escitalopram on Psychiatric Symptoms (SCL-90-R scores) (N = 18)
SCL-90-R Subscalea Baseline Week 8 F-Test t p Value

Depression 27.93 (12.41) 13.00 (10.11) 4.703 .0003
Interpersonal sensitivity 13.73 (8.96) 6.47 (6.07) 4.772 .0003
Anxiety 14.07 (7.87) 5.47 (3.98) 4.481 .0005
Somatization 14.80 (8.90) 7.47 (4.70) 3.924 .0015
Anger/hostility 9.60 (5.99) 4.00 (4.00) 3.862 .0017
Sleep disturbance 7.67 (2.85) 4.33 (3.75) 3.587 .0030
Psychoticism 8.53 (6.15) 4.47 (3.94) 3.043 .0088
Obsessive-compulsive 12.80 (6.54) 7.80 (4.66) 2.963 .0103
Phobic anxiety 3.07 (3.86) 1.33 (2.06) 2.162 .0484
Paranoid ideation 5.13 (3.58) 3.60 (3.40) 1.389 .1864
aSubscale scores shown as mean (SD) for all subjects.
Abbreviation: SCL-90-R = Hopkins Symptom Checklist-90-Revised.

Table 3. Effect of Escitalopram on Liver Enzyme Levels
(N = 18)
Test Baseline Week 8 t Test p Value

AST 37.59 (19.88) 42.47 (33.26) –1.243 .2320
ALT 44.59 (28.31) 45.41 (28.94) –0.308 .7623
GGT 51.88 (30.45) 46.71 (33.68) 0.896 .3835
Abbreviations: ALT = alanine aminotransferase, AST = aspartate

aminotransferase, GGT = γ–glutamyltransferase.
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Drug names: citalopram (Celexa and others), escitalopram (Lexapro),
mirtazapine (Remeron and others), paroxetine (Paxil, Pexeva, and
others).
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