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Abstract: Interferon remains an essential component of treatment regimens for chronic
hepatitis C infection. Mood disturbances, including depression, are relatively common in the
hepatitis C virus-infected population and may worsen during hepatitis C treatment. Screening for
depression prior to commencement of therapy is crucial and may improve treatment outcomes.
Whether prophylactic antidepressant therapy should be initiated prior to therapy of hepatitis C
virus infection with an interferon-based regimen remains unclear. We review the epidemiology,
diagnosis, and management of depression before and during treatment of hepatitis C virus
infection with interferon.
Keywords: pegylated interferon, hepatitis C, depression, suicide risk, cytokines

Introduction
Hepatitis C virus (HCV) is the most common chronic blood-borne infection in the
United States. At least 4 million people have been exposed and 3.2 million are chronic
carriers of the disease.1 However, that number may possibly be higher if we consider the
homeless (usually with no access to care), prisoners, illegal immigrants, and people who
are unaware of their disease status and do not seek medical attention. The World Health
Organization estimates that about 180 million people are infected worldwide and more
than 350,000 die from hepatitis C-related liver disease each year.2 The treatment paradigm
for HCV has changed with the recent Food and Drug Administration approval of two
first generation protease inhibitors, telaprevir, and boceprevir for genotype 1 infected
individuals. Nonetheless, ribavirin and pegylated interferon (Peg-IFN) remain integral
components of treatment. It is anticipated that Peg-IFN will remain part of the HCV
treatment, thus management of its side effects is essential. One of the well-established
side effects of interferon (IFN) is depressive mood of variable severity, including suicidal
ideation, which often leads to discontinuation of therapy. Our review focuses on the
diagnosis and management of depression before and during treatment of HCV infection
with IFN. We briefly discuss the development of depression in relation to cytokines and
the role of serotonin and kynurenine in the pathogenesis of depression during IFN therapy.
We also discuss the prevalence of depression in HCV patients treated with various IFNbased regimens and also studies evaluating the role of antidepressants in preventing or
ameliorating depression during treatment of chronic hepatitis C infection.

Role of IFN in the pathogenesis of depression
IFNs are naturally occurring host proteins which are produced by activated macrophages
and lymphocytes in response to a viral insult. The first cytokines identified were the
International Journal of Interferon, Cytokine and Mediator Research 2012:4 25–35
25
© 2012 Papafragkakis et al, publisher and licensee Dove Medical Press Ltd. This is an Open Access article
which permits unrestricted noncommercial use, provided the original work is properly cited.

Dovepress

International Journal of Interferon, Cytokine and Mediator Research downloaded from https://www.dovepress.com/ by 34.226.208.185 on 23-Feb-2019
For personal use only.

Papafragkakis et al

IFN types I and II. IFN-α is a type I IFN and belongs to the
same group as the IFN-β, κ, ω, δ, and τ. IFN-γ is a type II
IFN. Recently a third member of this group of cytokines
has been identified and has been termed IFN-λ.3 The three
members of this newly identified cytokine family are IFN-λ1,
IFN-λ2, and IFN-λ3 or interleukins (IL) IL-28 A, IL-28B,
and IL−29.4,5 Cytokines are large polypeptide mediators that
regulate cellular growth, differentiation, and function.6 The
pro-inflammatory cytokines, including IL-1, IL-6, and tumor
necrosis factor, stimulate the immune system to act at a site
of cell injury. In contrast, the anti-inflammatory cytokines,
such as IL-10 and IL-13, suppress the immune response and
halt the production of pro-inflammatory cytokines.7
The pathogenesis of depression in HCV patients treated
with IFN-based regimens is felt to be multifactorial and
several mechanisms have been identified. Recently the
molecular mechanisms and involved mediators responsible for depression have been better characterized.8 This
research suggests that depression represents overexpression
of pro-inflammatory cytokines along with hypersecretion of
glucocorticoids. This probably reflects a downregulation of
glucocorticoid receptors on immune cells and subsequent
failure of glucocorticoids to suppress the cellular immune
system. These receptors return to a normal level of function
in patients who undergo treatment for depression.9
The development of depression seems to be primarily
induced by serotonin metabolism dysregulation. IFN-α,
IFN-γ, and IL-1 upregulate a serotonin transport protein
and cause a reduction in extracellular 5-hydroxytryptamine
levels,10 whereas IFN-α may modulate serotonin receptors
in the brain.11,12 Cytokines have been shown to upregulate
indoleamine 2,3 deoxygenase production and cause
depression through a reduction in the production of central
serotonin.13 Genetic differences in the serotonin re-uptake
transporter promoter, especially the short/short genotype,
may increase the frequency of depression during Peg-IFN
and ribavirin treatment, as shown in a study of 78 HCVinfected individuals. No differences were observed in
Caucasians compared to African Americans.14 IFN-α causes
a decrease in tryptophane (TRP) approximately 4–6 months
after initiation of treatment and an increase in kynurenine at
2 weeks.15 Additionally, it has been found that IFN-α can
lead to the production of multiple neuroactive metabolites.
These metabolites affect the kynurenine/TRP ratio which
has been associated with depression.16 Furthermore, these
metabolites have been found to be toxic in animal studies,17
in vitro,18 and may play a role in depression,19 anxiety,20
and schizophrenia.21 Overproduction of reactive oxygen
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species, such as superoxide radical, hydrogen peroxide, and
hydroxyl radical, have also been related to the development of
depression.18 Increased pro-inflammatory cytokines, enhanced
monoamine oxidase inhibitor activity, increased free radicals,
low levels of catecholamines, and reduction in serotonin and
catecholamine receptor densities, have all been implicated in
the development of depression.22–25 Additionally, it has been
reported that IFN-α suppresses the levels of serum dipeptidyl
peptidase IV in 2–4 weeks and even more so after 16–24
weeks of IFN treatment.26 Serum dipeptidyl peptidase IV
is a membrane bound serine that plays a role in modulation
of T-cell activity. Its suppression during IFN-α therapy has
been associated with higher Montgomery–Asberg Depression
Rating Scale and Hamilton Anxiety Scale scores, an increase
in the kynurenine/TRP quotient and IL-8 in the serum,
leading to intensification of depressive symptomatology.
In a recent study, HCV treatment with IFNα-2a or 2b plus
ribavirin was associated with total serum TRP reduction after
1 month and 6 months, primarily related to a reduction in the
albumin-bound TRP molecule, with no significant differences
observed between males and females. Normalization of
TRP levels occurred 3 months after the end of treatment.
The levels of kynurenine rose while on IFN treatment and
the indoleamine 2,3 deoxygenase activity was enhanced.27
Normalization of TRP and kynurenine levels 6 months to a
year after completion of HCV therapy has been associated
with a significant decrease in the incidence of depression and
most likely post-treatment suicide risk.28,29

Hepatitis C treatment
and depression
IFN and ribavirin remain the backbone of HCV treatment.
While typically given daily or thrice weekly, a pegylated
form is administered weekly. This weekly dosing has been
found to result in less disabling fatigue, with fewer reports of
myalgias and arthralgias. This less toxic preparation in turn
has caused decreased reports of depression during treatment
with Peg-IFN compared to standard IFN.30 Additionally, use
of Peg-IFNα-2b has been associated with better quality of life
compared to the use of standard IFNα-2b.31 While one study
showed that depression, hostility, and anger did not decrease
significantly with the use of Peg-IFNs,32 another trial demonstrated that patients treated with Peg-IFNα-2a at a standard
dose of 180 µg per week plus ribavirin had significantly less
depression compared to those treated with standard IFN plus
ribavirin and had delayed presentation of depressive symptoms, occurring usually after the week 12 of therapy.33 Manns
et al demonstrated that the use of Peg-IFNα-2a plus ribavirin
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was associated with similar frequency of adverse events compared to standard IFN plus ribavirin (31% depression, 35%
irritable behavior, and 40% sleep disturbances).34 Consensus
IFN, an artificial α-IFN, has similar characteristics as naturally
occurring IFNs with respect to depression.35–38
Depression in HCV-infected individuals occurs in up to
60%,39,40 however, depression itself is not a contraindication
to HCV treatment. Depression, along with lower socioeconomic status, remains a significant barrier to those seeking
treatment for HCV in its early stages,41 suggesting that proper
screening and treatment of depression in HCV patients by
the primary care physician may increase their attendance to
gastroenterology and hepatology clinics for evaluation and
treatment of hepatitis C with improved response rates and
reduction of the eventual complications of the disease, mainly
cirrhosis and hepatocellular carcinoma.

Screening for depression
During HCV treatment with IFN-based regimens the
prevalence of depression has been reported to be between
10%–40% depending on the screening method used.39 Several
methods have been developed to assess and follow depression
in patients with hepatitis C. The Center for Epidemiological Studies Depression Scale may be helpful in screening
patients prior to the initiation of IFN therapy and at regular
intervals thereafter for the presence of depression.42 A score
above or equal to 16, or expression of suicidal ideation should
be an indication for psychiatric consultation.43 In a recent
single-center study of veterans with chronic HCV infection randomized to either the Center for Epidemiological
Studies Depression Scale questionnaire (using a cut-off of
14 for depression) or single-standardized question by the
treating physician, there was no difference in compliance
and sustained virological response (SVR) rates between
the two groups.44 Another study used a different screening
method, the Cornell Medical Index, and suggested that it
could be used prior to IFN therapy to predict the occurrence
of depressive symptoms.45
Other screening modalities that have been used for
evaluation of depression are the Hamilton Depression
Rating Scale, the Montgomery–Asberg Depression Rating
Scale, and the Beck Depression Inventory (BDI-I and II,
Table 1). In a study of 39 patients, those found to have
developed severe depression during IFN therapy had baseline
BDI scores significantly higher than those without severe
depression.46 Additionally, patients with more symptoms of
depression prior to the initiation of IFN therapy had a higher
risk of IFN induced depression as compared to patients with
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Table 1 Depression according to BDI, BDI-II, MDI and CES-D
scoring systems
Beck depression inventory (BDI)
Mild
Moderate
Severe
BDI-II
Minimal
Mild
Moderate
Severe
Major depression inventory (MDI)
Moderate to severe
Center for epidemiological studies depression
scale (CES-D)
Depression, consideration for psychiatric evaluation

0 to 13
14 to 19
20 to 28
29 to 63
.26

.16

few or no depressive symptoms prior to therapy. In the same
study it was shown that more than 50% of the patients who
developed depression did so during or after the 12th week
of treatment. The vast majority of them responded well to
treatment with citalopram and had a decrease in BDI score
by 50% in 5–6 weeks, with remission occurring on average
after 9 weeks of therapy. The majority of the patients who
developed depression manifested an increase in the BDI score
from 10 or less to 18 or more in 2 weeks. This observation
lends support to the practice of sequentially screening for
IFN-induced depression at 2 week intervals. A recent study
of 211 previously untreated patients, without history of
depression and substance abuse, demonstrated the potential
effectiveness of a multidisciplinary approach in reducing the
incidence of depression and other psychiatric disturbances
during hepatitis C treatment. In particular, monthly evaluation of the patients by a psychiatrist was associated with
less depression, psychosis, and delirium compared to an “as
needed” approach. In that study more patients developed
severe psychiatric symptoms between the 24th and 36th week
of therapy, but there was no difference in SVR rates between
the groups studied. This may suggest that a more frequent
psychiatric evaluation of patients with HCV undergoing
treatment may dramatically decrease the rate and severity of
depression and other mood disturbances, and likely increase
compliance and decrease dropout rates.47 The HALT-C trial
studied 201 HCV patients with no recent history of severe
psychiatric condition and used the Composite International
Diagnostic Interview instrument and the BDI-II questionnaire
to assess the presence of depression. The incidence of depression was 23% at week 24 and 48% at week 48 of treatment
with Peg-IFNα-2a and ribavirin, with absence of virological
response at week 20 being the only independent predictor
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of depression by week 24 of treatment. In the same study
cortisol levels remained essentially unchanged during treatment and were not associated with depression.48 Additionally,
low dose maintenance Peg-IFN (90 µg/week) for 3.5 years in
previous non-responders to standard treatment did not result
in an increased incidence of depression.49
Another screening test for depression during HCV
treatment, the Major Depression Inventory, was studied in
325 HCV-infected patients and was shown to be useful in
diagnosing depression in the outpatient setting, particularly
when a psychiatrist or psychologist is not readily available
to facilitate the diagnosis. In the study 6% had major depression before treatment, as indicated by a Major Depression
Inventory score .35 and 35% developed major depression during therapy. In accordance with other studies, the
majority developed depression during the first 12 weeks of
treatment. Women had higher prevalence of depression and
were treated more often than men. Discontinuation rates
were higher in depressed patients who remained untreated.
One other notable finding in that study was that depression
was associated with fatigue in 70% and sleep disturbances
in 90% of the patients.50

Treatment related depression
Recently, data from the Virahep-C study, a prospective
analysis of depression during HCV genotype 1 treatment
with Peg-IFN and ribavirin, demonstrated that low social
support was independently associated with pre-treatment
and on-treatment development of depression.51 In an almost
equal number of African Americans and Caucasians it
was demonstrated that pre-treatment depression rates were
similar. At any time during the study 20% had depressive
symptoms whereas 18% of non-responders compared to
10% of responders had depression 6 months after the end
of treatment, a difference that may be explained by the
failure of a challenging 48-week treatment course. During
treatment 21% of patients developed depression during the
first 12 weeks. Higher discontinuation rates were noted in
patients with pre-treatment depression compared to those
with no baseline depression. Null or partial response to treatment and subsequent discontinuation was less frequent in
subjects with newly developed depression during treatment
compared to those who did not develop depression. This
interesting observation may imply that patients with newly
diagnosed depression during IFN treatment were managed
appropriately upon initiation of symptoms and were likely
very motivated to treat their depression and continue HCV
treatment. This observation may also suggest that the more
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robust the immune response the higher the depression rates
are. Interestingly, compliance in both groups was similar
and as a result the SVR rates were not statistically different
between patients who developed depression during treatment
compared with those who did not (47% vs 38%). Depression
data between weeks 24 and 48 were not analyzed because of
discontinuation of treatment in non-responders (detectable
HCV by week 24) according to the study protocol.
Recently the presence of the C/C allele in the IL-28B
polymorphism of the host has been associated with much better response to IFN and ribavirin in genotype 1 HCV infected
patients compared to carriers of the C/T or T/T alleles.52 In
a prospective study of 133 patients with IL-28B polymorphism the T/T genotype was associated with less appetite,
energy, and sleep complaints during hepatitis C treatment
with Peg-IFNα. Patients with T/T developed anorexia less
frequently (3.1%) compared to 10.1% of those with the C/T
and 8.9% with the C/C genotype. Major sleep problems were
present in 10.8% with the T/T genotype, compared to 16.1%
with the C/T and 20.7% with the C/C genotype. IL-28B genotype did not predict the development of major depression.
The C allele was associated with better clearance of HCV
during IFN-based treatment; however, with more frequent
appetite, energy, and sleep complaints. The results of this
study suggest that patients with the favorable IL-28B allele
may develop more somatic complaints during IFN treatment,
despite no clear association between the C/C genotype and
the development of severe depression. It appears that the
presence of the C allele is related to a more robust immune
response to IFN treatment and as such these patients express
more adverse psychological events. More studies are needed
to elucidate this association further.53

Suicide risk and IFN
for HCV treatment
One of the main concerns in HCV treatment candidates with
depression is the potential risk of suicide, especially since
many of these patients suffer from concomitant depression
prior to initiation of therapy. A recent study of 1010 HCVinfected patients demonstrated that suicide risk was higher
in males and in patients under the age of 45.54 Sporadic cases
of suicidal ideation during IFN treatment for HCV have been
reported in the literature. In one case a patient on standard
IFN thrice weekly developed symptoms of anxiety, sleep
disturbances, guilt feelings, and problems at work culminating
in suicidal ideation and urgent hospital admission.55 Suicidal
ideation with delusions and insomnia in a patient on Peg-IFN
and ribavirin has also been reported, with symptoms presenting
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late in a 24-week treatment course (22nd week) and even
shortly after its discontinuation.56 In a study of 42 patients on
standard IFN 17% had suicidal ideation prior to treatment,
which increased to 26% after starting therapy. All these
patients underwent psychiatric evaluation and most completed
a 6-month treatment course with no suicide adverse events.57
Different conclusions were reached in a study of almost
400 HCV-infected patients with genotype 1 on Peg-IFN and
ribavirin, where just 3.5% reported suicidal ideation and
none attempted suicide.51 Elsewhere in the literature, many
HCV treatment studies have reported various depression
and suicidal ideation rates, making the application of these
results to clinical practice impractical. This inconsistency in
reporting may reflect the utilization of different depression
screening methods, physician and patient biases in diagnosing
and reporting symptoms, and variable treatment protocols
followed. Table 2 summarizes important studies and their
reported depression and suicidal ideation rates. Overall, suicide
risk during HCV treatment should always be considered and
suicidal ideation being a known risk factor of IFN therapy
should be discussed with the patients and their families prior
to commencement of therapy. Patients with personal or
family history of a serious mood disorder, depression, suicidal
ideation or attempt, as well as drug or alcohol abuse should be
carefully interviewed and referred to a specialist for assessment
of suicide risk and treatment of the underlying disorder before
treatment with IFN can be considered.

Prevention and treatment
of IFN-induced depression
Patients with a history of severe depression or those taking antidepressants should be evaluated by a psychiatrist
prior to HCV treatment. An observational study of 20 HCV
genotype 2 or 3 patients demonstrated that patients with
prior depression who were not on an antidepressant at the
beginning of HCV therapy were more likely to drop out and
achieved a lower SVR than HCV patients on antidepressants at the beginning of treatment.58 Selective serotonin
re-uptake inhibitors (SSRIs) have been shown to be effective
in treating depression in IFN-treated patients.59 In a study of
15 patients treated with citalopram, 87% responded well to
the medication with no change in liver function tests when
10–40 mg/day of the drug was used.60 In a more recent randomized, double-blind, placebo-controlled study, citalopram
was shown to be an excellent treatment option for patients
who developed depression during treatment with IFN for
HCV compared to placebo. Interestingly and contrary to other
reports, patients who developed depression during treatment
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had a trend towards a lower percentage of SVR compared
to those without depression.61 Recently the effectiveness of
prophylactic antidepressants has been questioned. A randomized, double-blind, placebo-controlled trial on the efficacy
of citalopram to prevent depression in HCV patients when
given 2 weeks prior to the commencement of Peg-IFN and
ribavirin treatment failed to demonstrate benefit of the drug
compared to placebo. The incidence of depression was only
15.4% in the 39 patients studied. Studies with higher power
and more rigorous inclusion criteria are needed to establish
the role of SSRIs in prevention of depression.62
Prophylactic administration of paroxetine, another SSRI,
2 weeks prior to IFN-based therapy was associated with a
significantly reduced rate of major depression and a discontinuation rate of IFN treatment of only 5% compared to 35%
in the placebo group.63 Paroxetine prophylaxis was studied
in a randomized double-blind, placebo-controlled trial and
demonstrated that when given 2 weeks prior to treatment at
a starting dose of 10 mg/d may lead to less severe depression during HCV treatment compared to placebo. That study
supports a beneficial role of SSRI prophylaxis prior to HCV
treatment. Interestingly, paroxetine reduced muscle and joint
pain in the population studied, which are common symptoms
of IFN therapy, but caused more dizziness than in the placebo
group.64 Other common side effects of SSRIs may include
headache, sexual dysfunction, anxiety, gastrointestinal upset,
and diaphoresis.65 Paroxetine and citalopram were studied
in a placebo-controlled trial for prevention of depression in
patients previously treated with standard IFN. This study
showed that re-treatment with Peg-IFN and ribavirin is safe
in patients with prior in-treatment depression, when a 3-week
SSRI prophylaxis protocol is implemented.66,67 Another SSRI,
escitalopram, was evaluated in a randomized, double-blind,
placebo-controlled trial for its role in preventing depression
in HCV patients without prior depression within the first
12 weeks of standard HCV treatment. In contrast to other
reports, it did not result in less depression compared to
placebo; however, a longer follow-up may have yielded different results, since other studies have demonstrated peak of
depression after the 12th week of treatment.68 Milnacipran, a
serotonin and norepinephrine re-uptake inhibitor (SNRI), was
studied in elderly depressed patients on IFN and was found
to be efficacious with no incidence of anticholinergic or other
side effects.69 Of note, the use of tricyclic antidepressants
probably should be avoided, because of increased sedation
and worsened cognition, potentiation of the side effects of
IFN, and possible cardiotoxicity.70 Other agents that can be
used include bupropion, mirtazapine, and venlafaxine. In the
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36
55

99

81
33
30
18
66

912

345

Beratis90
Dieperink57

Horikawa91

Schaefer92
Castera93
Bonaccorso94
Bonaccorso15
Miyaoka95

McHutchison96

Davis97
(in relapsers)
Nozaki98
(retrospective)
Fattovich99
(survey)
Janssen100
(3 cases)
IFNα qd, rIFN
tiw and qd

rIFNα-2b + R,
rIFNα + placebo
IFNα-2a,
IFNα-2b
IFNα tiw

IFNα-2a + R tiw
IFNα tiw
IFNα tiw
IFNα qd or tiw
rIFNα-2b,
lymphoblastic
IFNα
rIFNα-2b + placebo,
IFNα-2b + R

IFNα tiw
IFNα-2b + R
and control group
IFNα tiw

Peg-IFNα-2a + R
Peg-IFNα-2b + R
IFNα-2b + R,
Peg-INFα-2a + R

CES-D
DSM-IV, BDI-II
DSM-IV, MINI

PegIFNα-2a + R
PegIFNα-2a + R
PegIFNα-2a + R
PegIFNα-2b + R
PegIFNα-2a
PegIFNα-2b + R
and control group

NR

NR

DSM-IV

NR

NR

DSM-IV
DSM-III-R, MADRS
DSM-IV, MADRS
MADRS
DSM-III-R, HAM-D

DSM-IV, HAM-D

DSM-IV, HAM-D
SIGH-D, BDI, IDD

DSM-IV, MADRS

NR

DSM-IV, MADRS,
BPRS

Diagnostic
modality

Tx

No

NR

NR

NR

NR

8.1% depressive
mood
7% MDD (6/81)
NR
No
No
4.5%

19%
NR

No

23.5 CG
72.7% PG
88.9% MG
69.2% FDAG
No

12%
NR
NR

Baseline
depression

Week 12–19

23.2% MDD by week 24
(17% by week 8)
16% new depression
24% (12% MDD) around week 12
40.7% MDD by 3rd month
Yes, % NR
21.9% by week 4
38.3% by week 12
27.1% by week 24
25% by week 24 (IFN)
37% by week 48 (IFN)
32% by week 24 (IFN+R)
36% by week 48 (IFN+R)
11% (rIFNα-2b + R)
16% (rIFN + placebo)
65% depressive symptoms
and 4% manic
NR

42% MDD, median by week 2
Yes, % NR

31% MDD

26% by week 24
24% MDD by 4th month
10% MDD between
weeks 12–18
12.5% (MDD) CG
4.5% (MDD) PG
27.8% (moderate depression) MG
23.1% (moderate) FDAG
6.9% by week 20

Depression
during Tx

NR

NR

34% (17/49)

NR

NR

77% of subjects
with MDD
16% (13/81)
NR
NR
No
NR

No, but 44% used
benzodiazepines
and 32% marijuana
27%
additional 12%

58.8% CG
68.2% PG
66.7% MG
53.8% FDAG
NR

30%
45% required Tx
6.6%

Antidepressants
during Tx

0.017% SA between
4th and 6th week
3 SA

0 during Tx ,
1 SA post Tx
NR

NR

4%-6% SI
NR
NR
NR
3%

NR
43% SI but
17% had prior to Tx
NR

NR

6.9% SI

NR

4% SI
NR
NR

Suicide ideation
or attempt

Abbreviations: IFN, interferon; pegIFN, pegylated interferon; CES-D, Center for epidemiologic studies depression scale; DSM-IV, Diagnostic and statistical manual of mental disorders; BDI, Beck depression inventory; MINI, Mini
international interview; MADRS, Montgomery Asberg depression rating scale; BPRS, brief psychiatric rating scale; HAM-D, Hamilton rating scale for depression; NR, not reported; R, ribavirin; rIFN, recombinant IFN; SI, suicide ideation;
SA, suicide attempt; Tx, treatment; MDD, major depressive disorder; CG, control group; PG, psychiatric group; MG, methadone group; FDAG, former drug addiction group; tiw, thrice weekly; qd, daily; SIGH-D, structured interview
guide for the Hamilton depression rating scale; IDD, inventory to diagnose depression.

3/215

11,241

49

16

29

100

394
71
30

n

Yu88
(early terminators)
Wichers89

Evon51
Lotrich14
Quarantini86
(non responders)
Schaefer87

Study

Table 2 Studies showing depression and suicidal ideation rates in patients treated with various IFN-based regimens for chronic hepatitis
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case of refractory depression the addition of psychostimulants, such as methylphenidate or dextroamphetamine, may
be of benefit.71
Depressive symptoms may persist even after 6 months
after the discontinuation of HCV treatment; however, the
optimal duration of antidepressant use after completion of
HCV therapy remains unclear. It has been suggested that
it should be continued for approximately 3–6 months to
ameliorate the risk of depression relapse post-treatment.72–74
A suggested algorithm for the management of HCV patients
with depression is shown in Figure 1. The diagnostic criteria
for depression, mania, and hypomania listed in Table 3 may
be helpful in guiding the physician towards the correct
diagnosis, but they require careful interpretation and often
psychiatric referral.
Special attention should be paid to those individuals who,
while on treatment, present with signs of mania. A study
by Gould et al demonstrated that mania may be present in
No prior depression

20% of patients while on Peg-IFN and ribavirin.75 While
irritability is uncommonly seen in patients on IFN-based
therapy, the development of euphoria, a hallmark of mania, is
virtually diagnostic. These cases may be challenging because
SSRI use can potentially exacerbate the clinical condition.
Nonetheless, irritability may be part of a depressive presentation when other signs of depression are present as well. The
use of an SSRI in these cases is reasonable.
A diagnosis or prior history of schizophrenia and schizoaffective disorder necessitates psychiatric evaluation prior to
IFN-based treatment. Huckans et al reported that 30 patients
with history of schizophrenia received treatment for HCV
and had similar rates of psychiatric symptoms compared to
an untreated cohort. However, the rate of achieved SVR was
lower in the schizophrenic group who developed depression
compared to the group without depression during HCV treatment (20% vs 70%).76 Although this was a retrospective study
with a small sample size and other limitations, it may suggest

Prior depression

Psychiatric evaluation

Suppressed
Replace with
levothyroxine as needed,
consider endocrinology
consultation

Consider prophylactic SSRI
2−3 weeks pre-treatment

TSH
Normal

Start IFN-based therapy

Screen for depression
q 2−4 weeks and TSH q 2 months

Depression?

Mania/Hypomania?

Avoid antidepressants
consider psychiatric evaluation

Mild

Moderate

Severe/Suicidal

Small dose SSRI
Continue monitoring

Moderate dose SSRI

Stop therapy

Consider psychiatric evaluation

↑SSRI dose as needed

May need to stop therapy

Psychiatric evaluation
Consider hospitalization

Figure 1 Proposed algorithm for the management of the HCV patient with depression prior to or during IFN treatment.
Abbreviations: SSRI, selective serotonin re-uptake inhibitor; TSH, thyroid-stimulating hormone; IFN, interferon; HCV, hepatitis C virus.
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Table 3 Criteria for diagnosis of depression, hypomania and mania
Depression

Hypomania

Mania

Minor depression: at least 2 and less than 5.
At least one of them is A or B
Severe depression: more than 5. At least one
of them must be (A) or (B)
Sad mood, tearfulness (A)
No interest or pleasure in almost all activities (B)
Weight and appetite changes
Sleep disturbances, fatigue
Agitation or retardation observed by others
Feeling of worthlessness or guilt, altered
cognition
And the following criteria
Social and work problems,
Thoughts of death, recurrent suicidal ideation
without plan, or a suicide attempt, or suicide plan
Exclude bereavement, hypothyroidism, other drug use

Persistently elevated mood,
irritability . 4 days

Persistently elevated mood,
irritability . 1 week

And 3 or more of the following
Grandiosity, increased social activity, sleep disturbances, unusual talkativeness,
flight of ideas, easy distractibility
And the following criteria
No serious work problems, no psychosis,
Mood changes observed by others
Exclude hypothyroidism, other drug use

Note: Based on the Diagnostic and Statistical Manual of Mental Disorders, DSM-IV.

that close psychiatric evaluation and follow-up of schizophrenic patients during HCV treatment may yield good outcomes and that such patients should not be “a priori” excluded
from HCV therapy once their disease is controlled.
Finally, it is important to acknowledge the effect
of IFN on the thyroid and the potential development of
depressive-like symptoms related to thyroid dysfunction,
mimicking, or even masking depressive symptoms related
to IFN use. Thyroid abnormalities have been observed
in about 15% of individuals treated with IFN-α for
hepatitis C.77,78 Hypothyroidism in particular has been
reported in 2.4% to 19% of patients treated with IFN-α.79,80
In a recent retrospective study of 288 HCV patients, IFNinduced hypothyroidism was found in 11.9%, with 1.5%
requiring levothyroxine administration.81 Individuals with
detectable thyroid autoantibodies before initiation of IFN-α
treatment are more likely to develop thyroid dysfunction,
although elevated thyroid-stimulating hormone was more
sensitive than thyroid peroxidase antibodies in predicting the
development of hypothyroidism during IFN treatment. It has
been suggested that thyroid-stimulating hormone, free T4,
and thyroperoxidase antibodies should be evaluated prior to
initiation of IFN treatment for HCV.81,82 Thyroid-stimulating
hormone levels should be ideally checked every 2–3 months
during treatment. If hypothyroidism develops, levothyroxine
may be necessary but can be typically discontinued after
completion of IFN therapy.83

Conclusions
Depression is a relatively frequent and potentially serious
complication of IFN therapy for HCV infection; however,
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other etiologies of depression may coexist and have to be
carefully excluded. Since depressed patients can suffer
from longer disability periods, lower quality of life,
have potentially more inpatient and outpatient visits, and
increased suicide risk, early detection and treatment of
depression is very important. This can be challenging if the
mood changes, appetite loss, sleep disturbances, fatigue,
and other vegetative symptoms are falsely attributed to the
illness itself or perceived as “normal.”84 Multiple screening
tools are available for identifying patients at high risk for
depression prior to treatment and for monitoring of the
neuropsychiatric behavior of patients during IFN therapy.
A history of drug abuse or major depression prior to therapy
should not necessarily render patients inappropriate for
IFN treatment. The use of SSRIs initiated 2–3 weeks prior
to IFN treatment has been associated with fewer episodes
of major depression and a higher rate of compliance to
treatment with less dropout rates, even in patients who
had previously failed to complete IFN treatment due to
the development of severe depression. Nonetheless, their
prophylactic role has not been firmly established and their
use may be more appropriate therapeutically, whenever
the depressive symptoms appear during HCV treatment.
These and related agents, such as SNRIs, have been shown
to ameliorate depressive symptoms in patients on IFN
therapy. The fact that SSRIs sometimes are not efficacious,
especially in a prophylactic role, can probably be explained
by the fact that IFN not only increases serotonin re-uptake
but also decreases serotonin synthesis.85 Overall, more
studies are needed to establish the role of SSRIs and SNRIs
in the prevention and treatment of depression and their
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effectiveness in compliance and SVR rates. Psychiatric
evaluation is mandatory when suicidal ideation becomes
evident and treatment should be discontinued in such cases.
Finally, neuropsychiatric symptoms can be exacerbated by
the adverse effect of IFN therapy on the thyroid. Monitoring
of thyroid function should be performed in all patients
prior to therapy and ideally every 2–3 months during
IFN treatment.
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