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Infection with the hepatitis C virus is an important
public health problem, causing about 170 million cases
of chronic hepatitis C worldwide (1) and 2.7 million cases
in the United States (2). The disease has become the lead-
ing cause of liver failure and liver transplantation in
the United States (3) and accounts for

ing substance use (19), and to broaden the inclusion cri-
teria for treatment studies (17).

In 2002, a National Institutes of Health Consensus De-
velopment Conference (5) recommended that interven-
tions and research be extended to previously excluded
populations, such as individuals with mental illness and
substance use disorders. These recommendations are
timely for the following reasons. First, the prevalence of
chronic hepatitis C virus hepatitis is high among patients
with psychiatric disorders (20-24). Indeed, the most im-
portant risk factor for acquiring hepatitis C virus infection
in the United States is injection drug use (2). Injection
drug use accounts for about 50% of new hepatitis C virus
infections, and 50%-60% of users acquire the infection
within the first 3 months of regular use (25, 26). Second,
there is evidence that patients with

more than $5.46 billion in treatment
costs (4). Given the magnitude of these
effects, it is not surprising that the
medical community has devoted con-
siderable resources to combating hep-

“The time has come to
develop and disseminate
systematic approaches

mental illness can successfully com-
plete a course of treatment (27). With-
out treatment, many cases will prog-
ress to liver cirrhosis, liver failure, and,
possibly, hepatocellular carcinoma.

atitis C. These efforts have led to im- fOT the psychiatric Liver transplantation is available to
portant clinical and pharmacological managem ent Of patients who develop these complica-
developments in the management of i . . tions, but transplantation and post-
chronic hepatitis C (5). patients with chronic transplantation care is more difficult

The most effective pharmacological h epa titis C.” to manage, less accessible, and costlier

therapy for chronic hepatitis C is pegy-

than a 24- or 42-week course of combi-

lated interferon-alpha (IFN-o) com-
bined with ribavirin, which leads to sustained viral remis-
sion rates of 54%-80%, depending on hepatitis C virus
genotype (6, 7). Unfortunately, interferon is associated
with adverse effects that can lead to additional morbidity
and noncompliance, dose reduction, or termination of
treatment (8). These include neuropsychiatric symptoms
and syndromes such as fatigue, irritability, emotional la-
bility, anxiety, insomnia, depression, delirium, cognitive
impairment, mania, and psychosis (9-12). Suicide at-
tempts and completions have been reported (13-16). Seri-
ous neuropsychiatric complications such as severe de-
pression, psychosis, and suicidal states usually lead to
permanent discontinuation of interferon.

Until recently, physicians avoided prescribing inter-
feron for patients with mental illness. In addition, strin-
gent inclusion criteria excluded patients with mental ill-
ness from participation in treatment studies, thereby
limiting the applicability of findings to their clinical care
(17). On the positive side, high sustained viral remission
rates and lack of treatment alternatives led to increasing
pressure to offer interferon plus ribavirin to all patients,
including those with psychiatric disorders (18) and ongo-
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nation pegylated IFN-o and ribavirin
therapy. Furthermore, hepatitis C virus recurrence is virtu-
ally universal in patients who undergo liver transplanta-
tion (28, 29).

Clearly, all patients with chronic hepatitis C should be
offered pegylated IFN-o. and ribavirin treatment. With the
recent expert consensus, patients with chronic hepatitis C
should now receive interferon and ribavirin regardless of
psychiatric status. As more patients are treated, inter-
feron-induced psychiatric illness will likely become an in-
creasingly important clinical problem. At present, there
are few data to guide the long-term treatment of patients
with chronic hepatitis C who develop secondary psychiat-
ric disorders during interferon treatment.

In this report, we present the case of Mr. C, who devel-
oped a psychotic mania in early February 2002, after receiv-
ing pegylated IFN-o and ribavirin for a few weeks. This case
underscores the risk for manic psychosis during interferon
treatment. More important, this case illustrates the difficul-
ties associated with completing interferon treatment after
an episode of severe psychosis. In the discussion we review
these clinical issues and suggest strategies for the manage-
ment of interferon-induced manic psychosis.
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Case History

Mr. C is a 39-year-old African American man with a re-
mote history of injection drug use who was referred to
the general psychiatry inpatient unit of Johns Hopkins
Hospital for evaluation and treatment of psychotic ma-
nia characterized by elation, irritability, grandiosity,
impulsive generosity, insomnia, hypersexuality, delu-
sions of external control, and excessive religiousness.
These symptoms occurred within 3 weeks of his receiv-
ing treatment with pegylated IFN-o. and ribavirin for
chronic hepatitis C.

Past History

Mr. C’s father’s personal and psychiatric history was
unknown. His mother, who died in her 50s from compli-
cations of diabetes mellitus, had abused alcohol. Mr. C
had seven siblings; six had abused illicit drugs (one
brother died in drug-related violence and another was
still in active addiction), but no sibling had any other psy-
chiatric history. A maternal aunt suffered depression; an-
other aunt died of Alzheimer’s disease. Several cousins
were addicted to heroin and cocaine.

Mr. C is the product of a normal pregnancy and birth.
He had normal developmental milestones and a happy
childhood. The family was lower-middle-class, his
mother a single parent who worked two jobs. Mr. C
dropped out of school in the 10th grade because of ad-
diction to illicit drugs. He has worked as a truck driver for
12 years. He had a teenage son from his first marriage
and lived with his fiancée, their infant son, and his two
stepsons. A few years ago he was arrested for domestic
violence, but charges were dropped. He has no current
legal problems. He is a committed Christian who attends
church services and Bible study regularly.

Mr. C smoked cigarettes occasionally in his early teens
and started smoking marijuana at age 11 or 12. He
started drinking alcohol at age 13 and abusing heroin
and cocaine at age 14; physiological and psychological
dependence on these substances quickly developed and
continued until 1993. He has been abstinent from all
substances, including cigarettes, for 11 years and is very
actively involved in peer-led rehabilitation programs.

Mr. C vaguely recalled a positive hepatitis C virus anti-
body test, possibly when he was 19. He was rediagnosed
with hepatitis C virus infection 5 years ago during a self-
referred screening examination for sexually transmitted
disease. He has chronic hepatitis C and is HIV negative.
He is receiving dietary treatment for diabetes mellitus
but has been treated with insulin in the past. He has no
known environmental or medication allergies.

His medications at admission were fluoxetine, 40 mg,
in the morning; pegylated IFN-0, 180 ug once a week;
ribavirin, 1200 mg once a week; and zolpidem, 10 mg at
bedtime (he had been taking up to 30 mg for several
nights).

During the early months of recovery from addiction,
Mr. C experienced euphoria and heightened optimism
for a few weeks after a religious conversion. He did not
experience irritability, grandiosity, insomnia, restless-
ness, elevated libido, or other phenomena that would
suggest affective disturbance. He has since maintained a
satisfying spiritual life. Five years ago, he broke up with a
girlfriend because she was actively using illicit drugs. He
grieved the loss of the relationship, struggled with drug
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cravings (but did not resume drug use), and developed
feelings of anger and despair. He eventually became sui-
cidal and homicidal and was hospitalized in a psychiatric
unit for about 7 days. He was treated for depression with
fluoxetine, 20 mg/day. He continued to take fluoxetine
and experienced no further episodes of depression.

Present IllIness

Mr. C saw a hepatologist early in 2001 as recom-
mended by his physician; the workup included liver bi-
opsy, which showed stage 3 precirrhotic disease. Treat-
ment with IFN-o and ribavirin (three times a week) was
started in August 2001. Within the first few weeks of
treatment Mr. C developed fatigue and a flulike syn-
drome. He also developed sadness and tearful episodes.
His physician increased the dose of fluoxetine to 40 mg/
day, and his mood improved. There was some evidence
of viral suppression after 4 months, at which time the
hepatologist recommended a switch to pegylated IFN-o
and ribavirin, which had recently become available.
While trying to fill the new prescription, Mr. C missed
enough doses of IFN-o. and ribavirin to be given a drug
holiday. The fatigue and the flulike symptoms remitted.

He started to take pegylated IFN-o and ribavirin injec-
tions (once weekly) in January 2002. Within 3 weeks, he
developed restlessness and insomnia as well as episodes
of unprovoked laughter, irritability, and tearfulness.
These symptoms evolved into euphoria, impulsive gen-
erosity, increased libido, excessive religiousness, thought
disorder (flight of ideas), ideas of reference, grandiose
delusions, and delusions of external control (by mobile
phone and telepathic communication).

He confronted colleagues at work over religion; later
he obeyed a “telepathic message” and quit his job. In the
week before his hospitalization, he went 4 days without
eating. He was belligerent when his family confronted
him regarding his bizarre behavior, and he threatened
his fiancée for “having sex with others.” He continued to
take pegylated IFN-a and ribavirin despite instructions
from his hepatologist to stop, and he did not comply
with referral to a psychiatrist. After almost 2 weeks of
psychosis, his fiancée took him to the emergency room
for evaluation. He came to the emergency room in an
agitated and disorganized state and was treated with
haloperidol and diphenhydramine, with calming effect,
before being involuntarily admitted to the inpatient
unit.

On admission, Mr. C was a tall, overweight African
American man. He was alert and cooperative. He was
not agitated. He was talkative, and his associations were
loose. He was euphoric and grandiose. He denied having
hallucinations, and delusions were not elicited. He de-
nied suicidal or homicidal ideation as well as aggressive
impulses. He did not have obsessions, compulsions, or
phobias. Insight and judgment were poor. He could not
answer questions on the Mini-Mental State Examination
(MMSE). On physical examination, vital signs were found
to be normal, and he looked healthy. The remainder of
the physical examination was unremarkable.

The initial formulation focused on Mr. C’s mania super-
imposed on a previous history of depression. The reli-
gious conversion was felt to be an earlier episode of ma-
nia, and Mr. C was diagnosed with bipolar disorder, type
I, manic episode. The possibility that pegylated IFN-o
triggered this mania was considered, given the temporal
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association and published reports of mania during inter-
feron treatment. We did not think that fluoxetine precip-
itated the mania because he had been taking it for a few
years and the dose increase had occurred several
months earlier. Given his sustained alertness and a pre-
sentation typical for mania, delirium was considered un-
likely. Resumption of heroin and cocaine use was ex-
cluded by history and laboratory testing during the
emergency room evaluation.

The initial goals for Mr. C’s treatment were to establish
a diagnosis, interrupt the mania, encourage his partici-
pation in treatment (through discussion of the reasons
for hospitalization, illness education, and family involve-
ment), and initiate appropriate pharmacotherapy.

Admission laboratory tests included CBC with differen-
tial, metabolic panel, tests of liver and thyroid function,
urinalysis, urine toxicology screen, serum vitamin B>
and folate levels, and RPR. Thyrotropin (TSH) level was
0.36 ulu/ml and a repeat TSH level was 0.53 plu/ml
(range=0.50-4.50); free T4 and T3 were normal. Alanine
aminotransferase (ALT) was 47 IU/liter and aspartate ami-
notransferase (AST) was 43 U/liter. Urinalysis revealed
gross hematuria. Results of other tests were negative.
Brain computerized tomography (CT) was normal.

Mr. C cooperated with evaluation and treatment. Pegy-
lated IFN-q, ribavirin, fluoxetine, and zolpidem were dis-
continued. He received haloperidol, 5 mg orally at bed-
time, for the psychosis. The next day mild dystonia (jaw
and neck stiffness) was relieved by a single oral 1-mg
dose of benztropine, and the haloperidol dose was then
decreased to 1 mg at bedtime. On the second hospital
day, Mr. C gave voluntary consent for hospitalization.
Lithium was prescribed at an initial oral dose of 150 mg
twice daily. He participated actively in illness education,
therapeutic groups, and occupational therapy.

Ultrasound and CT scan of the kidneys revealed a be-
nign cyst in the right kidney and a smaller cyst in the
lower pole of the left kidney. A repeat urinalysis showed
resolution of the hematuria; further evaluation was de-
ferred to his primary physician. By the third day, the ma-
nia had remitted. Lithium was increased to 300 mg twice
daily. Serum ALT and AST levels were normal. On the
fourth day, haloperidol was discontinued and he was dis-
charged home. The discharge plan included follow-up
care with his physician and his hepatologist.

Follow-Up

Mr. C was to see the outpatient psychiatrist a week
later. A few days after discharge, he developed nausea,
malaise, and abdominal cramping. The outpatient psy-
chiatrist (C.U.0.) reduced the lithium dose to 300 mg/day,
and the symptoms resolved. Mr. C was seen in the hepa-
titis psychiatry clinic several days later in the company of
his fiancée, who reported that he had completely recov-
ered and was in his usual mental and physical state.

During the office visit, Mr. C was calm, alert, attentive,
and cooperative. He was talkative, but his verbal associ-
ations were normal. He had many questions about his
recent mania and about lithium. He had a normal mood
and a normal range of affect. Self-attitude, level of en-
ergy, and libido were normal. He denied suicidal, homi-
cidal, and aggressive thoughts or impulses. He denied
having hallucinations. Delusions and experiences of pas-
sivity were not elicited. He did not have obsessions, com-
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pulsions, or phobias. Insight and judgment were good.
On the MMSE he scored 30 of 30.

Mr. C’s psychiatric history was carefully reviewed dur-
ing the initial office visit. He described his religious con-
version 9 years earlier. That conversion experience dif-
fered qualitatively from the recent episode of mania.
There had been no behavioral or perceptual distur-
bances, no grandiosity or delusions, and he had main-
tained his usual social and work habits. He had sought
and received spiritual mentorship from his pastors, and
under their guidance his spirituality had matured over
the years. On the basis of this information, we concluded
that he had not had a previous episode of mania. Thus
the recent episode of mania was his first, attributable to
treatment with pegylated IFN-o, and the DSM-IV diagno-
sis of substance-induced mood disorder, manic type, was
made.

Mr. C did not want to take medication indefinitely
unless absolutely necessary. We decided to continue
lithium treatment until he had resumed work and had
several additional months of social and psychological
stability. Fluoxetine was not restarted because of our
concern that doing so might lead to recurrence of ma-
nia. Mr. C agreed initially with this approach, but he
stopped taking lithium a few weeks later. He continued
follow-up visits and has remained stable at his pre-epi-
sode baseline since. He has returned to work, is now
married, and he and his wife have another child.

Mr. C has declined pegylated IFN-o. and ribavirin be-
cause of the mania experience, and his physician con-
curs because liver transaminase levels were normal at
follow-up several months ago. Mr. C still maintains an ac-
tive spiritual life; his confidence in his spirituality was ini-
tially shaken—this came up in psychotherapy, and he
also sought spiritual counseling from his pastor—but
that has resolved. He still participates actively in sub-
stance abuse rehabilitation programs, and he now does
voluntary guidance counseling for prisoners about to be
released as well as recently released prisoners.

Discussion

Treatment of chronic hepatitis C can be very difficult for
patients because of the many complications of interferon
and ribavirin. The neuropsychiatric complications of inter-
feron cause significant distress and morbidity and are
among the most common reasons for treatment discontin-
uation (30). Until recently, mental illnesses were considered
contraindications to interferon treatment because it was
believed that they increased the risk for serious neuropsy-
chiatric complications. Today there is wide agreement that
all patients are eligible for interferon and ribavirin treat-
ment, regardless of psychiatric, HIV, or other status (5).

Mr. C was offered treatment with pegylated IFN-o and
ribavirin despite an earlier episode of interferon-related
depression and a hospitalization for suicidal depression
years earlier. Unfortunately, the emergence of psychotic
mania led to discontinuation of treatment. Mania is an ac-
knowledged complication of interferon treatment. The in-
cidence remains unknown, but many cases have been de-
scribed in the English-language literature (31-42).

There currently is no evidence that previous history of
depression and taking antidepressants are risk factors for
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the development of interferon-induced mania. However,
cases have been reported of interferon-induced depres-
sion followed by mania (43, 44). Since mania usually oc-
curred after discontinuation of interferon in these cases,
these observations are ambiguous—they may represent
the evolution of an interferon-induced bipolar disorder or
the behavioral expression of putative neuropharmacolog-
ical effects of interferon discontinuation.

Clinicians have also observed that the risk for mania
(and other neuropsychiatric complications) during in-
terferon treatment may be dose dependent (45) and may
also be higher in patients with subclinical neurological
abnormalities (46).

In Mr. C’s case we note both that mania occurred during
treatment with a higher potency formulation of interferon
and followed an episode of interferon-induced depression
by several months. It would not be unreasonable to ask if
Mr. C may not have had a “latent” bipolar disorder, given
the previous hospitalization for severe depression. The
idea of a “latent” bipolar disorder seems attractive, but it
does not explain the timing of mania here (and in other
cases reported) unless one allows for interferon being the
“trigger,” which then leads back to the conclusion that
interferon induced the mania. Ultimately, the precise
mechanisms involved in the evolution of mania during in-
terferon treatment remain a matter of speculation, but
several lines of evidence have pointed to neuroendocrine,
neurotransmitter, and cytokine pathways (47-49).

Dose reduction and discontinuation of interferon can
be effective interventions for mania, depression, and
other interferon-related neuropsychiatric syndromes (45),
but when the psychopathology is severe or persistent,
pharmacotherapy with psychotropic agents is necessary.
Another approach is to treat mania without dose reduc-
tion or discontinuation of interferon. For example, in a
prospective study of medical clinic referrals (50), 10 pa-
tients with mood disturbance, auditory hallucinations.
and delusions completed IFN-o treatment after these syn-
dromes were treated with neuroleptics, lithium, or car-
bamazepine. Another report (34) described three cases of
mania during high-dose IFN-o treatment for malignant
melanoma; one patient was acutely treated with per-
phenazine, lithium, and lorazepam, the other two with
gabapentin. IFN-o treatment continued and was com-
pleted several months later, with the three patients stabi-
lized on concurrent gabapentin treatment. Thus, inter-
feron-induced mania responds to the pharmacological
agents typically used for treating mania.

The reports above (34, 50) and several others (31, 33, 37,
38, 40, 41) document treatment successes with haloperi-
dol and other “typical” neuroleptics, risperidone and
olanzapine (“atypical” neuroleptics), lithium, gabapentin,
and carbamazepine. There is only one report of treatment
of interferon-induced mania with valproic acid (40), pre-
sumably because the risk of hepatotoxicity associated
with the drug discourages its use; however, a recently re-
ported retrospective analysis suggests that mentally ill pa-
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tients with chronic hepatitis C can be treated safely with
valproic acid (51).

Should Mr. C continue to take lithium (or other psy-
chotropic medication) to prevent recurrence of mania?
There is only one reported case of mania recurrence after
IFN-o was stopped because of an interferon-induced
first episode (37), but at least one case of persistent ma-
nia has also been reported (38). Most reports describe ill-
ness resolution within a month. One group (50) observed
residual anxiety, insomnia, and hypothymia in two of 10
subjects with psychosis. In another case (31), haloperidol
was discontinued after 1 month and the patient was do-
ing well 6 months later. Another patient remained stable
several months after psychiatric medicines were discon-
tinued (36), and yet another remained asymptomatic at
12 months (33), although it is unclear from the report
whether risperidone was discontinued.

Overall, the evidence suggests that maintenance treat-
ment with psychiatric medicines is not necessary for most
patients with no previous history of psychosis. Patients
with a previous history of psychiatric illness are usually
maintained on their medications. As of October 2003, Mr.
C had remained asymptomatic for more than 18 months
after haloperidol and lithium were discontinued.

Should Mr. C receive interferon treatment in the future?
Given that chronic hepatitis C is frequently progressive
(52), disruption of treatment is a serious consequence of
interferon-induced neuropsychiatric illness. Patients and
their physicians are faced with a dilemma when interferon
treatment is discontinued under such circumstances.
However, there is evidence to support a rechallenge with
interferon. As noted earlier, managing interferon-induced
mania may not require discontinuation of interferon.

There are also suggestive data from the literature on in-
terferon-induced depression. First, treatment with IFN-o
does not necessarily increase the risk for depression in pa-
tients with preexisting mental illness (53, 54). Second, case
reports (55-60) and prospective studies (61, 62) have
shown that treating depression allows IFN-a treatment to
continue. Third, successful resumption of IFN-o after
treatment of interferon-induced mood disorder has also
been reported. Schafer et al. (63) reported that addition of
an antidepressant enabled a patient with schizoaffective
psychosis who had developed depression to complete a
course of IFN-o. Fourth, results from prospective studies
(64, 65) indicate that antidepressant treatment may pre-
vent interferon-induced depression.

There have been no systematic studies evaluating phar-
macological prevention of interferon-induced mania or
psychosis, but anecdotal data exist. One report described
a patient with well-managed chronic schizophrenia who
completed a course of IFN-o (66). In another case (43),
psychiatric medicines were not prescribed: an episode of
interferon-induced depression that resolved after IFN-o
was stopped was followed by one of euphoric mania that
remitted in 3 weeks, and then the patient resumed and
completed a course of lower-dose IFN-o.
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From the foregoing, it seems reasonable to consider con-
tinuing (or resuming) interferon treatment, as long as inter-
feron-induced depression or mania has been treated and
ongoing psychiatric care is available. When interferon is
continued or resumed under such circumstances, three ap-
proaches are available: 1) Prescribe psychiatric medicines
until interferon treatment is completed (whether this is
treatment or “prophylaxis” depends on timing). 2) Prescribe
a lower dose of interferon. 3) Combine a “watchful waiting”
stance with close monitoring. Which approach is best is an
empirical question that should be settled in clinical trials,
but it is likely most psychiatrists would favor a “prophylac-
tic” approach. If Mr. C eventually decides to resume pegy-
lated IFN-o and ribavirin, we would certainly consider pro-
phylaxis with lithium or low-dose haloperidol.

Recommendations

The literature reviewed in this report suggests an ap-
proach to the longitudinal management of first-episode
mania in patients treated with interferon (summarized in
Appendix 1). At present, screening of all patients with
chronic hepatitis C for mental illness before the initiation
of interferon treatment is not likely to be useful or cost-ef-
fective. There are no established risk indicators on which
to base a strategy for identifying patients who may benefit
from close monitoring by a psychiatrist. However, when a
candidate for interferon treatment is known to have a
mental illness, psychiatric monitoring is indicated. If the
patient is unstable, preexisting mental illness should be
treated before interferon is prescribed.

Obviously, further research is necessary for developing
definitive guidelines for the short-term and long-term
management of interferon-induced mania. Systematic
studies are needed to determine risk estimates and risk in-
dicators for the development (and recurrence) of inter-
feron-induced mania. Studies will also be needed to facili-
tate early detection of the neuropsychiatric complications
of interferon and to optimize therapeutic interventions for
these conditions. It is also important to define the clinical
criteria for maintaining or resuming interferon therapy
when interferon-induced mania has occurred. Finally,
identification of the molecular mechanisms by which in-
terferon produces mania and depression may illuminate
our general understanding of the pathophysiological pro-
cesses underlying mood disorders.

Conclusions

As the population burden of chronic hepatitis C in-
creases over the next two decades (67), increasing num-
bers of patients will receive pegylated IFN-o. and ribavirin.
Interferon treatment is associated with substantial risk for
neuropsychiatric illness, including depression and mania.
Since treatment for chronic hepatitis C will also be ex-
tended to previously neglected populations, including the
mentally ill, psychiatrists can expect to have an increas-
ingly important role in the management of this disease.
Psychiatrists will treat preexisting mental illness, identify
and refer patients for treatment of chronic hepatitis C, and
manage neuropsychiatric complications of interferon.
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The time has come, therefore, to develop and disseminate
systematic approaches for the psychiatric management of
patients with chronic hepatitis C.

APPENDIX 1. An Approach to the Management of First-
Episode Mania in Patients Receiving Pegylated Interferon
for Chronic Hepatitis C

« Consider maintaining interferon while treating mania; reduce
dose or discontinue interferon when mania is severe.

* Mania can be treated with typical or atypical neuroleptics, lithium,
gabapentin, or carbamazepine. Valproic acid should be used
cautiously because of the risk for hepatotoxicity.

« Decide whether to resume interferon therapy after mania has
remitted (relevant data include seriousness of the manic episode
and severity of liver disease).

» Psychotropic medications should be continued (or resumed)
if interferon treatment is restarted.

* Psychotropic medications can be discontinued within a month
of mania resolution if interferon treatment has been abandoned.

» Psychotropic medications should be discontinued soon after
completion of interferon treatment.

* Follow-up should be maintained for 6-12 months after

discontinuation of psychotropic medications.

Indefinite psychiatric follow-up is indicated for patients with

persistent symptoms or preexisting mental illness.
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