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Abstract

Chronic hepatitis C virus (HCV) is a global concern. With
the 2014 Food and Drug Administration approvals of
two direct-acting antiviral (DAA) regimens, ledipasvir/
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sofosbuvir regimen and the ombitasvir/paritaprevir/
ritonavir and dasabuvir regimen, we may now be in the
era of all-pill regimens for HCV. Until this development,
interferon-alpha along with Ribavirin has remained part
of the standard of care for HCV patients. That regimen
necessitates psychosocial assessment of factors
affecting treatment eligibility, including interferon-alpha-
related depressive symptoms, confounding psychiatric
conditions, and social aspects such as homelessness
affecting treatment eligibility. These factors have
delayed as much as 70% of otherwise eligible can-
didates from interferon-based treatment, and have
required treating physicians to monitor psychiatric as
well as medical side effects throughout treatment. All-
pill DAA regimens with the efficaciousness that would
preclude reliance upon interferon-alpha or ribavirin have
been anticipated for years. Efficacy studies for these
recently approved DAA regimens provide evidence to
assess the degree that psychosocial assessment and
monitoring will be required. With shorter treatment
timelines, greatly reduced side effect profiles, and
easier regimens, psychosocial contraindications are
greatly reduced. However, current or recent psychiatric
comorbidity, and drug-drug interactions with psychiatric
drugs, will require some level of clinical attention.
Evidence from these efficacy studies tentatively demon-
strate that the era of needing significant psychosocial
assessment and monitoring may be at an end, as long
as a manageable handful of clinical issues are managed.
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Core tip: The recently Food and Drug Administration
approved direct-acting antiviral regimens for hepatitis
C virus (HCV), ledipasvir/sofosbuvir regimen and
the ombitasvir/paritaprevir/ritonavir and dasabuvir
regimen, have demonstrated great efficacy, and
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thus far seem to have short treatment timelines and
relatively benign side effect profiles. Depression has
not emerged as a side effect of these treatments. With
efficacious regimens that include no interferon-alpha
and no ribavirin, there may no longer be a need for
strong psychosocial assessment and monitoring built
into the routine of HCV treatment. Good history-taking,
strong pharmaceutical review, and reliable consultative
relationships should be adequate for meeting psycho-
social needs in HCV treatment.
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INTRODUCTION

Chronic hepatitis C Virus (HCV) is a global concern, with
approximately 170 million people affected worldwide.
It is the leading cause of liver cirrhosis in developed
countries!?!, Of the 6 genotypes, genotype 1 is the
most prevalent™., Interferon alpha was recognized as
a successful treatment in the 1980s, but success rates
were low. Since 1998, Interferon-alpha along with riba-
virin has remained the standard of care for HCV infected
patients, with success rates in genotype 1 only at
approximately 40%, while success rates for genotypes
2 and 3 hover around 80%. Until recently, the only
significant change to this regimen was the approval of
pegylated interferon-alpha treatment, in 2001, making
the regimen less challenging by reducing injections per
week and boosting efficacy to some degree.

Due to side effects of this regimen, candidates must
be assessed for eligibility. As much as 70% of otherwise
eligible patients are not eligible to begin treatment due to
contraindications'™, A leading contraindication has been
depression, since a leading side effect is the depression
that may emerge or be exacerbated by interferon-
alpha. Clinicians have also had to monitor other psycho-
social issues, such as substance abuse. Some evidence
suggests that treatment does not seem to work in
active alcohol users', although some assessment have
shown similarly successful outcomes regardless of
current alcohol abuse!”, Injection drug users have been
perceived as at risk for insufficient adherence', and also
at risk for re-infection®, so this poses another area of
psychosocial assessment. Clinically, a common practice
has been to refer an otherwise eligible candidate for
psychiatric care when any of these psychiatric conditions
are present or have been recently active.

Another psychosocial concern is social stability: since
treatment may take as long as 48 wk, a candidate must
have stable housing and have means for refrigerating
the interferon-alpha. Those with unstable housing
or unstable income might need to have those issues
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addressed by social work before treatment can be
initiated. For women of child-bearing age, the teratogenic
risk of ribavirin requires attention to pregnancy risk. A
recommended practice has been to assure mandatory
birth control adherence for any woman of child-bearing
age to be prescribed any extended regimen that includes
ribavirin®. Thus, while the prevailing regimen promises
good outcomes for many, psychosocial assessment and
monitoring has been a necessary part of HCV treatment.

Major changes to this clinical picture began in 2011,
with approval of the first direct-acting antivirals (DAA),
boceprevir and teleprevir. While these drugs greatly
boosted genotype-1 success rates and shortened treat-
ment time by months, these successes were gained by
augmenting an interferon-alpha and ribavirin regimen
with these newer drugs. So, patients still faced the side
effects and contraindications associated with interferon-
alpha and with ribavirin.

With the 2014 Food and Drug Administration (FDA)
approvals of the ledipasvir/sofosbuvir “Harvoni” regimen
and the ombitasvir/paritaprevir/ritonavir and dasabuvir
“Veikira Pak” regimen, and with more regimens under
development, we may now be in the era of all-pill
regimens for HCV. Compared to the prevailing standard
of interferon-alpha-plus-ribavirin regimen that has
prevailed since the 1990s, this advancement in HCV
treatment is revolutionary for a few reasons: these new
regimens have superior efficacy across genotypes; the
treatment timeline is relatively brief; and patients no
longer need to self-administer a medication by injection.
Also, a further advancement seems to be the favorable
side effect profile.

Clinics treating HCV patients have had to develop the
capacity to provide the noted psychosocial assessment
and monitoring. With the advent of these new regimens,
it is worth reviewing their side effect profiles to consider
the degree that psychosocial assessment and moni-
toring will continue to be part of HCV treatment. This
requires examining how lengthy and complex any
regimen is, the rates of discontinuation, the degree
of psychiatric adverse events experienced by study
enrollees, and whether any regimen medications have
any psychosocial contraindications (e.g., homelessness,
risk of pregnancy). This review draws upon previously
published data, and no original data, so no institutional
review board approval was needed, and no consenting
of any participants was required; it is also noted that the
authors have no conflicts of interest.

Ledipasvir-sofosbuvir regimen: Psychosocial aspects

The ledipasvir-sofosbuvir regimen, commercially avai-
lable as Harvoni®, received FDA approval on October 10,
2014. The ION series of studies'™! established safety
and efficacy for this regimen. ION-1 allowed individuals
with mental illness to enroll, as long as the condition
had been well-controlled for at least a year. Also,
exclusion criteria included those with any psychiatric
hospitalization, suicide attempt, or psychiatric disability
period in the recent five years (ION-1 Study Protocol, 4.3
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g). A positive drug screen, elevated AUDIT (excessive-
alcohol screener) score, or drug abuse in the recent 12
mo were also exclusionary criteria. Therefore, enrollees
could have a mental iliness such as depression, but had
to be free from recent complications of that condition.
In the ION-1 study, there was no drop-out due to side
effects (one enrolled participant dropped out after only
one dose), and only 4 of the 431 participants receiv-
ing the ledipasvir-sofosbuvir regimen regimen were
lost to follow-up: loss to follow-up can reflect any of
many factors, including a passive refusal to continue
a regimen due to side effects or a regimen that is too
complex. This rate of loss to follow-up is much lower
than interferon-based trials. In the initial study providing
the superiority of pegylated interferon, by Fried et
al*¥, 677 participants were randomized and began
treatment in the two pegylated interferon arms (one
with ribavirin, one with placebo); of these, 145 (21.4%)
experienced depression, and 28 (4.1%) discontinued
treatment (20 refused to continue treatment at some
point after beginning, and 8 had failure to return). About
the same time, a similar efficacy study of pegylated
interferon-alpha was conducted by Manns et at**. In
this study, 30% of the 1025 patients in the two study
arms receiving pegylated interferon-alpha experienced
depression symptoms. In another analyses of these
data*, the researchers noted that 218 of 1010 (21.6%)
patients receiving interferon-alpha sustained treatment
for less than 80% of the planned treatment time span.
Thus, depressive side effects and other aspects of
interferon-based regimens have been challenging for
patients to tolerate. For the ledipasvir-sofosbuvir regi-
men, low rates of discontinuation may also be due to the
ease of compliance with the regimen: both medications
are combined in one pill, taken orally once daily.

In the ION-1 trial, no psychiatric serious adverse
events were reported among participants taking the
ledipasvir-sofosbuvir regimen, although other serious
adverse events, such as chest pain and pneumonia,
occurred in a few of these patients. Thus, overall, there
does not yet seem to be any notable risk of psychiatric
symptomatology for the ledipasvir-sofosbuvir regimen,
per study adverse event reporting or as might be
suggested by drop-out/loss to follow-up or by adherence
data. These study data indicate that, so far, psychiatric
problems such as depressive symptoms do not seem
to be a side effect of treatment, although it must be
acknowledged that study criteria excluded those with
current or recent psychiatric difficulty.

A related study, ION-3, was conducted to determine
whether a more brief regimen, 8 wk vs 12 wk of
ledipasvir-sofosbuvir, could be as efficacious!®, This
study, with a protocol largely parallel to ION-1, included
215 participants in the 8 wk ledipasvir-sofosbuvir arm
and 216 in the 12 wk arm. Among these participants,
the study’s Supplementary Materials indicate no psy-
chiatric adverse events, and report very low rates of
drop-out/loss-to-follow-up (4 of 431; 0.9%). So, again,
the ledipasvir-sofosbuvir regimen seems very unlikely
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to produce psychiatric adverse events, or to have
treatment discontinuation.

Is pregnancy risk a concern for the ledipasvir-
sofosbuvir regimen, as for the interferon-alpha/ribavirin
regimen? Thorough data, such as a randomized clinical
trial with pregnant women, have not been conducted,
and post-marketing surveillance is still young, so
human data are limited. The FDA-approved medication
insert data report that animal-model studies have failed
to find any teratogenic effect when given to rats or
rabbits at exposures that are 3 or more times greater
than human doses. The status for pregnant women is
currently Category B: animal reproduction studies have
failed to demonstrate a risk to the fetus and there are
no adequate and well-controlled studies in pregnant
women.

Does the ledipasvir-sofosbuvir regimen have
contraindications with any psychiatric medications,
requiring close scrutiny in patients prescribed psychiatric
medications? Prescribing information report no such
noted conflicts, and neither of the two component
medications have metabolism by cytochrome P450
genes, a common biological indicator of possible drug-
drug difficulties for psychiatric medications. Post-
marketing surveillance has been brief, but thus far
contraindications for psychiatric medications have not
been detected for this regimen.

Ombitasvir-paritaprevir-ritonavir and dasabuvir:
Psychosocial aspects
Ombitasvir-paritaprevir-ritonavir plus dasabuvir is
commercially available as Viekira Pak®, which is a once
daily pill of ombitasvir-paritaprevir-ritonavir and a twice
daily pill of dasabuvir™®. Two related studies with similar
protocols, PEARL-TI and PEARL-IV!*®), assessed the
efficacy and adverse events of this regimen. Each studied
the ombitasvir-paritaprevir-ritonavir plus dasabuvir
regimen with or without ribavirin in randomized, placebo-
controlled trials. PEARL-IV studied patients with genotype
la, and PEARL-III studied those with genotype 1b. The
placebo arms (no ribavirin) of each of these studies
provide relevant data regarding possible psychosocial
issues to be assessed and monitored in this no-
interferon-alpha, no-ribavirin regimen.

Potential participants with current or recent alcohol
or substance abuse (recent 6 mo) were excluded,
but otherwise psychiatric comorbidity was not an
exclusion. Together, in the placebo arms (no ribavirin),
there were 414 participants who participated in 12 wk
treatment. Aside from those discontinuing treatment
due to virologic failure or to adverse events that had
no psychosocial aspect, there were only 6 (1.4%) who
did not complete treatment (consent withdrawn, lost to
follow-up, or “other” reason). As noted earlier, reason
for loss to follow-up cannot be ascertained, but it must
be considered that psychiatric side effects or adverse
events could be involved. These rates of non-completion
are far lower than the rates, noted earlier, for interferon-
alpha regimens.
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The Supplementary Materials for PEARL-TI and IV
note adverse events, reported per Medical Dictionary
for Regulatory Activities vocabulary. No distinctly
psychiatric adverse events are noted except for “memory
impairment”, reported by 14 (3.3%) of participants in
the no-ribavirin arms of these studies.

So, the ombitasvir-paritaprevir-ritonavir plus dasa-
buvir regimen seems to be well-tolerated, with strong
compliance and a very small burden of psychiatric
side effects. Substance abuse may reasonably be a
contraindication; more data are likely needed on the
degree that those with current or recent psychiatric
difficulties may need to be delayed from treatment,
but this regimen seems to hold promise for those with
psychiatric comorbidities.

There are two well-recognized psychosocial issues
with this regimen: the inclusion of ritonavir is proble-
matic for women of reproductive age, and there is a
long list of drug-drug interactions between ritonavir
and other medications, including several medications
used for psychiatric indications. These challenges arise
mainly because ritonavir inhibits the liver enzyme
cytochrome P450-3A4"", and so affects to some degree
the pharmacokinetics of any drug affected by this
enzyme. Extensive data exist regarding pharmacology
of ritonavir because it has been recognized for years
as part of efficacious human immunodeficiency virus
(HIV) treatment!'®). Also, the University of California San
Francisco “HIVInsite” website™” has extensive data on
HIV/AIDS drugs, including ritonavir, and is the source of
some of the following observations regarding drug-drug
interactions.

Ritonavir reduces the efficacy of hormone-based
birth control®®?!, The PEARL study protocols have
required that women participating in the trials avoid
pregnancy by using at least two forms of birth control,
neither of which can be hormone-based. So, along with
recognized evaluation for HCV treatment, providers
will need to assess and monitor pregnancy risk, and
pregnancy prophylaxis, for women of reproductive age.

Many of the ritonavir drug-drug interactions are
with medications that have psychiatric indications,
including carbamazepine (bipolar disorder), nefazodone
(depression), and triazolam (insomnia). So, assessment
and monitoring will require surveillance of psychiatric
conditions and any medications for these. It is possible
that patients taking triazolam for insomnia may not
perceive themselves as having a “psychiatric” condition,
so merely asking about “psychiatric” diagnoses or
prescriptions may not reveal that a patient is using
this drug; as is generally advisable, patients should be
encouraged to report any and all prescription drugs,
as well as over-the-counter drugs and any herbal or
“alternative” remedies. Regarding herbal/alternative
drugs, patients should avoid taking both ritonavir and
John's Wort?®, a fairly commonly utilized herbal remedy
for depression. Ritonavir also has a drug-drug interaction
with sildenafil, used for erectile dysfunction; use of
both drugs can lead to pulmonary arterial hypotension,

Raishidenge ~ WJH | www.wjgnet.com

and there are drug-drug interactions with other drugs
used for erectile dysfunction as well, including avanafil,
tadalafil, and vardenafil. There is a fair amount of clinical
folklore and evidence that sildenafil is misused for
recreational purposes®®*¥, so the clinical management
of HCV treatment that includes ritonavir must assess and
monitor the use of erectile dysfunction drugs, whether
this use is legitimate use or recreational use.

In conclusion, clinical trial data indicate that these
recently approved, all-pill, no-interferon-alpha/no ribavirin
regimens are far more readily tolerated by patients
generally, and do not seem to have notable psychiatric
contraindications. Challenges of these regimens may be
limited to examining drug-drug interactions, including
the prescription of drugs for psychiatric indications or for
birth control. None of these issues requires significant
involvement of specialty mental health or social work
professionals, although it is necessary to have these
services readily available by consultation.

The type of psychosocial assessment and monitoring
required for these regimens is typical in medical care
delivery, and the adoption of the electronic medical record
and e-prescribing can support the detection of potential
drug-drug interactions. In many cases, precautions
or alternative clinical management strategies can be
determined for the duration of the 12 wk treatment, in
consultation with a pharmacist, the prescriber overseeing
the psychiatric condition, or both. So, with these recently
FDA-approved DAA regimens for HCV, with no interferon-
alpha and no ribavirin, treatment settings may no longer
need to have strong psychosocial assessment and
monitoring built into the routine of HCV treatment.

There are some further research issues to be
assessed for these recently-approved DAA regimens.
As clinical experience builds with all-pill DAA regimens,
the experience of patients with well-controlled or poorly-
controlled psychiatric comorbidity should be noted
and reported. One or both of these regimens may be
well-tolerated in patients with a range of psychiatric
comorbidities. If the DAA regimens are well-tolerated by
those with current or recent psychiatric comorbidities,
this would greatly broaden the range of patients
eligible to initiate therapy. Also, it would be valuable to
investigate patient preferences for avoiding pregnancy
for the duration of treatment. As evidence builds, we
will be able to more firmly determine whether we have
entered an era in which there is no longer any great need
for psychosocial assessment and monitoring of patients
undergoing HCV treatment.
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