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Abstract

Introduction: Hepatitis C virus (HCV) infection often coexists with comorbidities, increas-
ing vulnerability, complications, and adverse events. Direct-acting antivirals (DAAs) have
dramatically improved HCV management, but they differ in drug—drug interaction (DDI)
profiles. Sofosbuvir/velpatasvir (SOF/VEL) is associated with minimal clinically rele-
vant interactions. Areas covered: A narrative review of the literature was conducted by
searching PubMed and major international guidelines, focusing on studies published in
the DAA era addressing HCV patients with major comorbidities, focusing on diabetes,
metabolic syndrome, and cardiovascular disease; neuropsychiatric disorders; cancer; trans-
plants; and use of substances or treatment with opioid agonists; and patients requiring
hormone therapy including transgender patients. Expert opinion: Based on the litera-
ture and real-world data, managing polypharmacy in HCV patients with comorbidities
is effective and well-tolerated, provided thorough drug review, potential DDI analysis,
proactive monitoring, and coordinated multidisciplinary care are ensured. DAAs have
dramatically improved the management of HCV patients; however, they have different
DDI profiles that should be carefully checked. SOF/VEL has been shown to be associated
with minimal clinically relevant interactions and offers a simple dosing regimen. DAA
treatment is strongly advised in HCV comorbid patients not only to cure HCV but also to
improve the course of comorbidities, provided that DDIs are no longer considered mere
minor details.

Keywords: HCV infection; comorbidities; polypharmacy; direct-acting antivirals; drug-
drug interactions; sofosbuvir/velpatasvir

1. Introduction

Hepatitis C virus (HCV) infection represents a highly relevant clinical challenge,
particularly due to its frequent association with comorbidities that complicate patient
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management. Numerous studies highlight how conditions such as diabetes, renal insuf-
ficiency, cardiovascular diseases, and co-infections contribute to making these patients
particularly vulnerable and at increased risk of adverse events. In this context, the need
for therapeutic regimens that are simple, are safe, and have a low pharmacological impact
becomes essential for optimizing adherence and minimizing drug interactions [1].

Polypharmacy remains a central concern in patients with multiple comorbidities, as
the risk of drug—drug interactions (DDIs) can compromise both the efficacy and safety
of antiviral therapy. Sofosbuvir/velpatasvir (SOF/VEL) has few and limited clinically
significant DDIs and a straightforward dosing schedule [2]. This operational advantage
is particularly relevant in integrated care pathways, where multidisciplinary teams must
coordinate the management of HCV alongside comorbid psychiatric, metabolic, and renal
conditions. By prioritizing regimens with lower pharmacological impact, clinicians can
optimize patient outcomes while maintaining a high standard of safety.

The SOF/VEL combination has demonstrated pangenotypic efficacy and tolerability
in diverse patient populations, including those with multiple comorbidities or complex
clinical presentations. Evidence from recent studies indicates consistently high rates of
sustained virologic response (SVR) and a favorable safety profile, even among individuals
with advanced disease or additional health burdens [3,4].

This Expert Opinion Paper aims to critically evaluate the efficacy, safety, and practical
considerations of SOF/VEL in the context of chronic renal insufficiency, diabetes melli-
tus, and psychiatric conditions; in patients undergoing hormonal treatments, including
transgender individuals; and in people who use drugs (PWUD) or participate in addic-
tion treatment programs. A particular emphasis is placed on the challenges posed by
polypharmacy, including DDIs.

The objective is to provide a balanced and current review that can support the simpli-
fied and integrated management of HCV in those with multifaceted comorbidities. The
recommendations presented herein are intended to assist clinicians in adopting evidence-
based approaches that streamline care and address the unique challenges faced by these
complex patient groups, ultimately aiming to improve clinical outcomes and support SVR.

2. Patients with Chronic Kidney Disease

Chronic kidney disease (CKD) is highly prevalent among patients with HCV infection,
and this can be attributed to a combination of clinical and demographic factors [5]. First, the
advanced age commonly observed in certain countries in the HCV patient population natu-
rally increases the risk of CKD, as renal function tends to decline with age. Additionally,
these patients are often subject to polypharmacy due to multiple coexisting health condi-
tions, which can further strain renal function and complicate management. On the other
hand, effective HCV treatment leading to SVR lowers the likelihood of developing CKD,
improves extra-hepatic outcomes, and is associated with enhanced overall survival [6,7].
Currently all pangenotypic antiviral agents can now be used both safely and effectively
in patients with CKD. Routine renal function assessment is no longer a limiting factor for
regimen selection, given the safety of current pangenotypic DAAs across CKD stages [1,7].

Historically, the use of sofosbuvir-based antiviral regimens in patients with severely
reduced renal function (estimated glomerular filtration rate [eGFR] < 30 mL/min) was
approached with caution. This was due to concerns regarding the potential accumulation
of sofosbuvir metabolites, which are primarily cleared renally, and the theoretical risk of
toxicity. However, subsequent clinical studies have robustly challenged these initial reserva-
tions. Accumulating evidence now demonstrates that sofosbuvir-containing regimens are
both safe and effective in patients with advanced CKD, including those on dialysis [8-12].
These findings have significantly broadened treatment options and improved outcomes for
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this vulnerable population. In particular, the SOF/VEL combination was shown to be safe
and effective in HCV patients with CKD [13-17]. A systematic review and meta-analysis as-
sessing SOF/VEL for the treatment of chronic hepatitis C (CHC) in patients with end-stage
renal disease (ESRD) on renal replacement therapy found a pooled estimate of efficacy
of SOF/VEL among patients with cirrhosis of nearly 92%. No serious adverse events
attributable to SOF and VEL were reported in the included studies. In a real-life prospective
study in patients with CHC in ESRD on maintenance hemodialysis, all 51 patients achieved
SVR at 12 weeks (SVR12) with none of the patients reporting any serious adverse events [14].
The performance of SOF/VEL with or without low-dose ribavirin in HCV-infected patients
with CKD stage 4 or 5 was evaluated in 191 patients. The SVR12 rates were above 90% in
patients with both compensated and decompensated liver disease and the treatment was
well-tolerated [15]. A prospective cohort study in 220 patients treated with SOF/VEL
for CHC in ESRD and undergoing hemodialysis showed improvements in renal function,
including a reduction in the frequency of weekly dialysis sessions and an SVR rate of
91.4%. A single-tablet SOF/VEL regimen administered over 12 weeks demonstrated safety,
efficacy, and good tolerability, irrespective of the underlying cause of ESRD, the presence of
cirrhosis-related complications, the HCV genotype, or prior treatment history. Achieving
SVR through successful HCV treatment reduces the risk of ESRD-related complications,
improves extra-hepatic symptoms, and significantly improves survival outcomes [16].

3. Patients with Diabetes, Metabolic Syndrome, and
Cardiovascular Disease

3.1. Diabetes

The association between chronic HCV infection and glucose metabolism disease (in-
sulin resistance and type 2 diabetes mellitus) has been known for a long time and is
supported by epidemiological evidence and meta-analyses. Insulin resistance (IR) normally
precedes type 2 diabetes mellitus (T2DM) and is strongly associated with its development.
In Italy, a very recent real-world study examined individuals aged >55 years with HCV
infection, comparing those with and without a co-diagnosis of T2DM. Findings revealed
that the coexistence of T2DM in HCV+ patients was associated with poorer health sta-
tus, increased hospitalization needs, and more complex polypharmacy, highlighting the
importance of tailored management in this population [18].

In the era of DAAs, SVR has been repeatedly associated with improved glycemic control
in patients with diabetes, documented by reductions in HbAlc and/or fasting plasma glucose
in prospective-retrospective studies and real-world cohorts [19,20]. A recent meta-analysis
found a significant reduction in HbAlc after SVR in patients with T2DM, suggesting a
measurable metabolic benefit in the short-to-intermediate term following DAA therapy [21].
Consistently, studies in patients with and without cirrhosis suggest that liver disease severity
may modulate the trajectory of glucose metabolism after HCV eradication, supporting the
need for continued clinical surveillance even after SVR [22]. However, the magnitude and
especially the durability of the effect are not uniform, and longitudinal studies indicate
that HbAlc reduction may be pronounced in the early post-treatment phase but tends to
attenuate during longer follow-up, eventually converging towards trends similar to those
observed in untreated patients or non-responders [23,24]. This potential “transience” supports
the hypothesis that viral clearance removes the HCV-related component of IR, while other
determinants (obesity, sedentary lifestyle, diet, diabetes pharmacotherapy, and comorbidities)
continue to drive long-term metabolic risk [25]. Certain clinical factors appear to be associated
with a higher likelihood of glycemic improvement (e.g., shorter diabetes duration and less
advanced liver disease), whereas conditions such as cirrhosis and unfavorable BMI may blunt
or negate the short-term metabolic advantage [24]. Even in non-diabetic individuals, DAA
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therapy has been associated with improvements in IR parameters (e.g., Homeostatic Model
Assessment of Insulin Resistance [HOMAJ-IR) during follow-up, suggesting a metabolic effect
that may precede or help prevent glycemic deterioration in at-risk populations [26]. From a
safety perspective, an increased risk of “reported” hypoglycemia has been described when
DAAs are co-prescribed with antidiabetic medications, particularly insulin and sulfonylureas,
which is more evident in frail patients (advanced age and/or advanced liver disease) [27].
In the same pharmacovigilance analysis, co-prescription of DAAs with biguanides, DPP-4
inhibitors, or GLP-1 receptor agonists (GLP-1 RAs) was not associated with a significant
increase in hypoglycemia reports, suggesting a more favorable profile compared with classes
of antidiabetics carrying higher hypoglycemic risk [27]. Pathophysiological data consistent
with a post-eradication metabolic “reset” include the observation of increased endogenous
serum GLP-1 levels after SVR in a DA A-treated cohort, indicating that viral clearance may also
influence hormonal axes related to appetite and metabolism [28]. Accordingly, during the first
weeks of DAA treatment and in the immediate post-treatment period, it is prudent to intensify
glucose self-monitoring and to promptly reassess antidiabetic dosing/strategies in patients
at risk for hypoglycemia; furthermore, maintaining long-term follow-up may prevent the
misleading perception of “resolved diabetes” after SVR. Based on the hypothesis that chronic
HCV infection contributes to IR and that its elimination may improve glucose metabolism, a
Taiwan investigation, drawing on data from the National HCV Registry, evaluated whether
HCV eradication by SOF/VEL has an impact on glycemic control, as measured by HbAlc, in
patients with CHC and T2DM or a prediabetic state [29]. Researchers analyzed 2180 eligible
patients, of whom 695 had T2DM. In the diabetic cohort, mean HbAlc levels dropped
significantly from 7.32 & 1.72% at baseline to 6.87 £ 1.34% following achievement of SVR12.
Notably, those with higher initial HbAlc values and cirrhosis experienced more substantial
reductions in HbAlc. Among diabetic patients whose HbAlc was >6.5% before treatment,
24.6% reached levels below 6.5% after HCV clearance, while 24.4% of individuals with
prediabetes saw their HbAlc fall below 5.7% [29]. These reductions were both statistically
and clinically significant, suggesting improved glycemic control after HCV clearance. The
subgroups with the greatest reduction in HbAlc were patients with higher baseline HbAlc
and those with cirrhosis. The clinical interpretation is that the effect of HCV eradication is
more evident in those with greater metabolic or hepatic decompensation. Treatment with
SOF/VEL was generally well-tolerated. These results indicate that successful HCV therapy
can enhance glycemic control, underscoring the importance of coordinated care between
hepatology and other medical specialists.

3.2. Metabolic Syndrome and Cardiovascular Risk

Patients with HCV infection and metabolic syndrome (visceral obesity, dyslipidemia,
hypertension, impaired glucose tolerance/diabetes) represent an even greater clinical chal-
lenge, considering that cardiovascular (CV) risk often also competes with the risk associated
with fibrosis progression. HCV infection has been associated with an increased incidence
of CV events and mortality (particularly in populations with a high prevalence of diabetes
and hypertension), likely mediated by chronic inflammation, endothelial dysfunction, and
worsening insulin resistance [30]. In this setting, antiviral therapy should be integrated
with structured management of cardiometabolic risk factors and polypharmacy in line with
international recommendations [31].

Beyond hepatic and metabolic benefits, HCV eradication with DAAs also appears to
translate into improved CV outcomes in real-world cohorts, including a reduction in major
adverse CV events among individuals with prediabetes and active infection, and better
CV survival among patients achieving SVR, although diabetes and CKD remain adverse
prognostic factors [32,33]. From a metabolic standpoint, after SVR, it is common to observe
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changes (sometimes an “apparent worsening”) in the lipid profile, with increases in total
cholesterol and LDL cholesterol [34,35]. This is not necessarily an iatrogenic effect but may
reflect the unmasking of virus-related hypolipidemia and/or shifts in lipid metabolism
after viral clearance [36]. A post-treatment lipid panel should therefore be obtained (e.g., at
SVR12), and statin/lipid-lowering therapy should be adjusted according to overall CV risk,
bearing in mind that certain DA A—statin combinations require temporary discontinuation
or dose reduction during antiviral treatment [37].

3.3. Atrial Fibrillation

Atrial fibrillation (AF) is common in the metabolically complex patient and may
coexist with advanced liver disease, where the balance between thrombosis and bleeding
becomes more delicate (thrombocytopenia, varices, and liver disease with a “rebalanced”
hemostatic state). A key practical issue is whether anticoagulation, especially with direct
oral anticoagulants (DOACs), can be continued during DAA therapy. Pharmacological
concerns include modulation of P-glycoprotein and CYP3A4/transporters, potentially
increasing DOAC exposure and bleeding risk, particularly with specific drug classes or
regimens [38]. Reviews focused on interactions between antithrombotic agents and DAAs
provide a clear rationale and a practical risk map [39]. Real-world multicenter data suggest
that DAA-DOAC coadministration is often feasible and overall safe with appropriate
selection and monitoring: McDaniel et al. [40] support “safe coadministration,” and the
Italian analysis by Rosato et al. [38] on sofosbuvir-based DAAs is consistent with this
approach. In practice, a reasonable approach is to: (1) choose, when possible, a DAA
regimen with lower interaction potential with the DOAC in use; (2) assess renal and hepatic
function, age, bleeding history, and concomitant therapies (antiplatelet drugs, NSAIDs);
(3) plan closer clinical monitoring (bleeding symptoms, complete blood count) during
the 8-12 weeks of antiviral therapy. Finally, the potential interaction between sofosbuvir-
containing regimens and amiodarone requires particular attention: there have been reports
of severe bradycardia and asystole with sofosbuvir (also across different combinations) [41].
Therefore, in patients receiving amiodarone, management decisions should be shared with
a cardiologist, considering substitution when possible, and/or strict monitoring.

Clinically relevant DAA interactions with antidiabetic and cardiovascular drugs are
summarized in Table 1.

Table 1. Summary of clinically relevant DAA interactions with antidiabetic and cardiovascular drugs.

Drug Class Key Findings Clinical Implications
After DAA-induced SVR, glycemic control
- . may improve (HbAlc/fasting glucose Intensify glucose self-monitoring during
é;;ﬁ:ibseslij;uﬁ oas reduction), but the magnitude and durability the first weeks of DAA therapy and early
met forréﬁn DP%— 4 *  are variable. The main practical issue is post-treatment. Promptly reassess and
inhibitors ,GLP—l pharmacodynamic: improved hepatic down-titrate insulin/sulfonylureas when
receptor a/ onists function and reduced inflammation-driven appropriate. Avoid the false assumption
SGLE"Z inh%bitors)l insulin resistance may increase hypoglycemia of “resolved diabetes”; ensure structured
risk, especially with insulin and long-term metabolic follow-up.
sulfonylureas [19-24].
Post-SVR, total and LDL cholesterol often Obtain a post-treatment lipid panel
increase, likely reflecting reversal of (commonly around SVR12 in routine

Lipid-lowering
drugs (statins,
ezetimibe, others)

virus-associated hypolipidemia rather thana practice). Optimize lipid-lowering therapy
direct harmful drug effect [34,35]. Potential according to global cardiovascular risk.
DDIs may require temporary statin dose During DAA therapy, review the DDI
adjustment or discontinuation depending on  profile and adjust statin choice/dose

the DAA regimen and the specific statin [37]. when needed.
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Table 1. Cont.

Drug Class Key Findings Clinical Implications
DDI risk is mechanistically plausible via E:jg;ii]l:i)ﬁgi iﬁgm];]g?fﬁézihon
. transporters/enzymes affecting DOAC . L
Anticoagulants/ . During therapy: enhanced bleeding
X . exposure [38,39]; real-world data suggest ; .o o
antithrombotics coadministration is often feasible with surveillance and periodic labs as clinically
(DOACs, VKAs; indicated. If on warfarin, plan more

antiplatelets as
co-therapy)

appropriate selection and monitoring [40].
Bleeding risk is amplified by cirrhosis-related
factors (thrombocytopenia, varices) and
comedications (antiplatelets, NSAIDs).

frequent INR monitoring and dose
adjustment as needed. Minimize
avoidable bleeding enhancers (NSAIDs,
unnecessary antiplatelets).

Antiarrhythmic drugs
(focus on amiodarone)

Rare but potentially severe bradyarrhythmia
has been reported with sofosbuvir-containing
regimens when coadministered with
amiodarone [41]. This represents
high-severity, low-frequency interaction.

If amiodarone is present: cardiology
co-management is strongly advised.
Consider substitution when feasible; if not
feasible, implement planned
ECG/heart-rate monitoring. Educate the
patient on bradycardia symptoms and

ensure rapid access to evaluation.

Abbreviations: DAA, direct-acting antiviral; SVR, sustained virologic response; DOAC, direct oral anticoagulant;
INR, international normalized ratio; NSAIDs, non-steroidal anti-inflammatory drugs; VKA, vitamin K antagonist.

4. Patients with Neuropsychiatric Disorders

HCV is well recognized for its hepatic tropism, but increasing evidence supports the
virus’s ability to infect and replicate within the central nervous system (CNS). Molecular
biology studies have identified viral RNA and HCV proteins in glial cells and neurons,
suggesting direct neuroinvasion and possible viral persistence in the CNS. Patients with
chronic hepatitis often exhibit a high prevalence of psychiatric disorders, including cog-
nitive impairment, mood disturbances, and anxiety, which are further complicated by
frequent substance use and psychiatric comorbidities. The chronicity of HCV infection
can significantly affect mental health, leading to elevated levels of stress, depression, and
anxiety [42]. Moreover, individuals living with HCV frequently experience social marginal-
ization, stigma, and increased vulnerability, all of which can exacerbate the psychological
burden and complicate disease management. Understanding these interconnected issues is
essential for providing comprehensive care to this complex patient population.

4.1. Neuropsychiatric Profile of HCV Patients

Major depressive disorder is notably prevalent among patients with chronic HCV
infection. Studies have shown that up to 30-50% of individuals with chronic HCV may
experience clinically significant depressive symptoms. This elevated risk is attributed to
both direct viral effects on the CNS and inflammatory cytokine release and psychosocial
factors like stigma and chronic illness burden [43]. Anxiety disorders, including generalized
anxiety disorder, panic disorder, and adjustment disorders, are also frequently observed in
HCV-infected populations.

4.2. Antiviral Therapy in Populations with Psychiatric Disorders

New DAAs are much safer than older interferon-based therapies, which frequently
caused or worsened psychiatric symptoms. The introduction of DAAs has really revolu-
tionized the management of HCV infection. There is wide evidence showing that DAAs
offer a highly effective and safe treatment option that enhances quality of life for patients
with mental health conditions [44,45], with no associated psychiatric adverse effects [46].
Most DAAs, including SOF/VEL, have shown a favorable interaction profile with Selective
Serotonin Reuptake Inhibitors (SSRIs), antipsychotics, and mood stabilizers [47], although
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clinicians should still monitor for possible DDIs. Furthermore, the achievement of SVR
with DAAs has been associated with improvements in mental well-being and stability of
psychiatric symptoms during and after therapy [44], although neurocognitive deficits may
persist despite viral recovery.

Currently, among DAAs, SOF/VEL represents a valuable option for complex psychi-
atric patients. Its advantages include pangenotypic coverage, short treatment duration,
minimal psychiatric side effects, and a favorable drug interaction profile. Several studies
have shown that SOF/VEL maintains high rates of SVR in populations with psychiatric
comorbidities, with evidence from both registration trials and real-world data support-
ing its efficacy and safety [48,49]. Importantly, SOF/VEL demonstrated limited clinically
significant interactions with most used psychotropic medications, reducing the risk of
destabilizing psychiatric conditions or causing adverse effects [2,50].

Anyway, for HCV patients with neuropsychiatric disorders, establishing dedicated
care pathways is crucial. Multidimensional clinical monitoring—by addiction, psychiatry,
and hepatology specialists—may enable early detection of complications and support
holistic care. Integrated approaches, including coordinated services and shared decision-
making, can improve treatment alignment and satisfaction. In particular, the presence
of psychiatric disorders represents a barrier to adherence to treatment. SOF/VEL offers
the advantage of once-daily dosing, which helps to simplify therapy for such complex
patients. On the other hand, treatment discontinuation is not uncommon in these patients.
Retention in care should be enhanced, possibly through peer support, flexible scheduling,
telemedicine, incentives, and stigma reduction. A summary of key findings and clinical
implications is reported in Table 2.

Table 2. Patients with HCV and neuropsychiatric disorders: summary of key findings and
clinical implications.

Domain Key Findings Clinical Implications
. . 50% : o

HCV prevalence ngh. rates of d?pressmn (30-50%), anxiety, Screen rou'tmely, address

cognitive impairment, substance use [42].  psychosocial factors

High efficacy, safe, with no significant First-line use; suitable for psychiatric
DAA therapy psychiatric adverse effects [44—46]; patients; SOF/VEL is a preferred option

SOF/VEL well-tolerated [47-49]. due to simplicity and safety

Early treatment feasible and beneficial Do not delay treatment; timely initiation
Treatment timing regardless of psychiatric status; SVR can improve both hepatic and

improves mental well-being [44]. psychological outcomes

DAAs generally have a favorable Monitor DDIs; treatment is generally

Drug—drug interactions

interaction profile with psychotropics [47]. manageable without major adjustments

Follow-up

Multidisciplinary care; supportive
strategies (telemedicine, peer support)
should be implemented

Risk of poor adherence, discontinuation;
multidisciplinary care improves retention.

DAA, direct-acting antiviral; SOF /VEL, sofosbuvir /velpatasvir; DDIs, drug—-drug interactions.

4.3. Patients Who Use Substances or Are Being Treated with Opioid Agonists

The premise that global HCV elimination is fundamentally contingent on successfully
treating PWUD is scientifically and epidemiologically sound. This population, particularly
people who inject drugs (PWID), is consistently identified as the core reservoir of infection
in Europe and worldwide, making them the primary group driving new transmissions [51].
Current guidelines (AASLD-IDSA) state that recent or active injection drug use is NOT
a contraindication to HCV treatment [31]. Studies confirm that DAA therapies (which
boast cure rates > 95%) in PWID, including those on opioid agonist therapy (OAT) or with
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active drug use, yield high SVR rates comparable to those in the general population [52].
The effectiveness of the treatments is well established. SVR rates achieved with DAAs in
PWUD are comparable to those seen in other populations. DAAs continue to demonstrate
high effectiveness in individuals receiving methadone or buprenorphine treatment [53-55].
The effectiveness of DAAs in PWUD is well known, provided that two key criteria are
fulfilled: firstly, treatment involves the latest generation antiviral agents, and secondly,
patient management takes place within dedicated addictive behavior services (SerDs). The
same can be said about the safety of the treatment: DA As have a favorable side effect profile
(commonly mild headache/fatigue) and no consistent signal of increased adverse events
emerged in PWUD or in persons on OAT [54,55]. Integrated care models are the preferred
approach to treatment delivery. This means combining HCV treatment with other essential
health services to which the patient may already have access. This integrated approach
has demonstrated improved treatment persistence, leading to increased cure rates [56], as
reported also by the ECDC (European Centre for Disease Prevention and Control) in its
2023 update on prevention and control of infectious diseases among PWID.

An Italian real-world analysis on the risk of DDIs in HCV patients treated with
pangenotypic DAAs showed that PWUD, including those on OAT, can safely and effec-
tively receive DAAs [57]. The SOF/VEL regimen was more commonly prescribed to older
patients and those taking two or more additional medications with a potential for multiple
DDIs, which supports its use in individuals with a greater burden of comorbidities and
polypharmacy [57]. Clinical evidence and real-world experience indicate that PWUD,
including those actively injecting or on opioid substitution therapy, can achieve high SVR
with SOF/VEL when supported by adherence strategies and integrated care models [58].
Analyzing potential DDIs of DAAs with opioids (including fentanyl and oxycodone),
no clinically significant interactions are expected. Prescribing information clarifies that
SOF/VEL does not necessitate dose adjustments of these agents, and no clinically signifi-
cant interactions are expected with antipsychotics (aripiprazole, quetiapine) either, which
supports its coadministration in patients with comorbid psychiatric conditions. The lack of
meaningful interaction of SOF/VEL with common antipsychotics is clinically helpful.

However, in case of polysubstance use, although direct pharmacokinetic interactions
with many substances appear to be limited, counseling on dosing consistency, avoidance of
missed doses, and recognition of adverse symptoms should be prioritized, especially when
multiple medications are involved, and mental health should be monitored and continuity
of care during treatment adequately supported [59].

A specific warning could be given related to oxycodone: the number of seizures in
Italy has shown a marked overall increase over the last decade, rising from 355 cases in 2015
and peaking at 11,908 in 2023 despite notable fluctuations (e.g., 16,384 in 2020), a pattern
that raises concern about potential clinical implications, including possible drug—drug
interactions between oxycodone and direct acting antivirals (DAAs) [60].

5. Patients with Chronic HCV Infection and a Diagnosis of Cancer
Requiring Therapy

The seroprevalence of HCV among cancer patients varies markedly according to the
type of malignancy but generally exceeds that of the general population. In the United
States as in the European Union, for patients with solid tumors other than hepatocellular
carcinoma (HCC), the prevalence ranges from 1 to 5% up to 10.6%. However, in hemato-
logical cancers, such as lymphoma and leukemia, the prevalence can reach up to 30% [61].
CHC has been consistently associated with B-cell non-Hodgkin lymphoma. In countries
with a high prevalence of the virus, it is estimated that CHC could account for up to 10% of
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B-cell non-Hodgkin lymphoma cases [62]. In Italy, it is estimated that 10% of lymphoma
cases are attributable to HCV infection [63].

Recognizing and addressing HCV infection in cancer patients is crucial, as it may
influence both cancer development and outcomes, and can affect decisions regarding cancer
therapy and overall patient management. DAA therapy is highly effective, achieving an
SVR in up to 92% of cases. Recent advancements have made DA As more accessible and
effective for patients with cancer, including those with hematological malignancies [62].
DAAs are considered the standard therapy for CHC-related cryoglobulinemia and for
achieving remission in hematological malignancies, with low-grade B-cell non-Hodgkin
lymphoma being a key example. For patients diagnosed with indolent lymphomas, es-
pecially marginal zone lymphoma, DA As have demonstrated effectiveness in producing
regression in roughly 50% of cases. As a result, DAAs are recommended as the first-line
treatment for marginal zone lymphoma [62].

The approach to DAA therapy should be tailored depending on whether the treatment
of the hematological malignancy is urgent or not. In the first case, the ECIL-9 recommends
that DAAs should be given concomitantly with chemotherapy, whereas in the second case,
HCYV can be treated before chemotherapy [62]. However, unless the cancer is uncontrolled,
antiviral therapy should generally be administered. Current evidence supports the benefits
of DAAs in improving outcomes and survival in cancer patients. An accurate analysis of
potential DDIs and a multidisciplinary approach involving oncologists and hepatologists is
recommended to optimize timing and coordination of care for patients with both HCV and
cancer (Table 3).

Therapy with DAAs in HCV patients with malignancies carries important benefits.
A thorough meta-analysis has demonstrated that the incidence of HCC decreases over
time after HCV eradication [64]. Further research highlights substantial advantages for
patients with cirrhosis and Barcelona Clinic Liver Cancer (BCLC) stage 0/A HCC who
have achieved a complete oncological response and subsequently attain SVR, including
improved overall survival, lower rates of liver decompensation, and reduced HCC recur-
rence [65-67]. Moreover, a recent study found that achieving SVR with DAAs is linked to a
decreased risk of liver-related death and enhanced liver function, even among those with
HCC and advanced fibrosis or cirrhosis [68]. A very recent multicenter retrospective study
demonstrated the safety and efficacy of DAAs in HCV patients with unresectable/advanced
HCC treated with atezolizumab plus bevacizumab, showing that employing an integrated
therapeutic strategy can maximize the effectiveness of systemic treatments, especially for
those patients who may be suitable for conversion approaches [69].

When considering antiviral therapy in cancer patients with HCV infection, the poten-
tial for viral reactivation is a risk to consider. Reactivation rates can range between 5% and
10%, but such episodes are typically asymptomatic and may go unnoticed in clinical prac-
tice [70,71]. It is advisable to screen for chronic HBV and HCV infections and to implement
regular monitoring of affected patients throughout the course of novel anticancer therapies.

There may be a risk of DDIs between antiviral agents and anticancer treatments,
which necessitates careful management and may further complicate therapeutic decisions.
In most cases, interactions are anticipated based on pharmacokinetic mechanisms, as
surveillance data remain limited. Predictive DDI data is available for many antineoplastic
drugs belonging to the class of mitotic spindle inhibitors, such as vincristine and vinblastine,
or antimetabolites like 5FU, but also for molecularly targeted agents, including tyrosine
kinase inhibitors, Janus kinase inhibitors, BCL2 inhibitors, and PARP protein blockers,
drugs from the hormone class, such as aromatase inhibitors or androgen inhibitors, and
antitumor antibiotics like doxorubicin. The drugs listed above are responsible for DDIs,
with the most frequent interactions involving agents metabolized by CYP3A4 (see tyrosine

https:/ /doi.org/10.3390/v18080854


https://doi.org/10.3390/v18080854

Viruses 2026, 18, 854

10 of 22

kinase inhibitors) (Liverpool HEP interactions database https:/ /www.hep-druginteractions.
org, accessed on 3 August 2026). Most hematological drugs and biologics share a very
low potential for DDIs and can usually be used concurrently with anti-HCV drugs [61].
Currently, several cancers are treated with immune checkpoint inhibitors (ICPIs). These
types of cancer do not seem to be associated with inferior efficacy and have shown a low
reactivation rate. No significant side effects have been reported in real-world data, either
with SOF/VEL or glecaprevir/pibrentasvir, in patients with HCV-related HCC treated
with AtezoBev [69], as well as with sofosbuvir/ledipasvir in HCV patients with large B-cell
non-Hodgkin’s lymphoma [72].

Regarding the choice of the pangenotypic regime to be used, it can be stated that
SOF/VEL is used in significantly higher proportions in patients starting therapy [73]. In a
prospective observational study in 159 HCV patients with different solid and hematological
malignancies treated with sofosbuvir-based regimens, SVR12 was achieved in 91% of
patients. Overall, these regimens were effective and well-tolerated (with only mild adverse
events); they may permit access to investigational cancer therapy, thus expanding treatment
options, and may induce remission of non-Hodgkin lymphoma [74].

Table 3. Summary of recommendations for managing cancer patients with HCV and clinically

relevant DDIs.

Type of Cancer

Expert Opinion

DDI Key Findings

Clinical Implication

Patients with
solid cancer

Careful selection of
pangenotypic regimen is
crucial in patients with solid
tumor receiving
cancer treatment.

CYP3A4 is a key liver enzyme
for taxmen, TKIs, and vinca
alkaloids. Protease inhibitors
interacting with CYP3A4
increase toxicity of these
antineoplastic drugs
(Liverpool HEP interactions)

A multidisciplinary approach
involving liver disease
specialists in the management
of oncologic patients with
HCYV infection may help in
avoiding treatments, including
drugs at risk of interaction
with CYP3A4

Patients with
B-cell lymphoma

DAAs can be considered the
standard therapy for
CHC-related
cryoglobulinemia and for
low-grade B-cell non-Hodgkin
lymphoma. Treatment of HCV
infection in these patients
improves outcomes
and survival.

The existing literature
supports concomitant
administration of DAAs and
chemotherapy when
needed [72]

A multidisciplinary approach
to hematologic cancer helps in
selecting pangenotypic
regimens not containing PIs
and reduces the risk of DDIs

Patients with
HCC

Patients with HCC and active
HCYV infection require
treatment. Achieving HCV
clearance improves outcomes
and survival.

Several cancers including
HCC are currently treated
with ICI. Studies on the
combination of
atezolizumab /bevacizumab
and pangenotypic regimens
are available and suggest high
efficacy. No safety issues were
reported [69]

In patients with HCC,
pangenotypic regimens have
similar efficacy to the general

population. No DDIs are
expected with regimens not
containing Pls

TKIs, tyrosine kinase inhibitors; HCV, hepatitis C virus; CHC, chronic hepatitis C; DAAs, direct-acting
antivirals; PIs, protease inhibitors; HCC, hepatocellular carcinoma; ICI, immune checkpoint inhibitor; DDISs,
drug-drug interactions.

6. Transplant Patients

The management of HCV infection in transplantation has undergone a profound
transformation with the advent of DAAs. Historically, organs from HCV-infected donors

https:/ /doi.org/10.3390/v18080854


https://www.hep-druginteractions.org
https://www.hep-druginteractions.org
https://doi.org/10.3390/v18080854

Viruses 2026, 18, 854

11 of 22

were frequently declined because of transmission risk and inferior post-transplant outcomes.
However, successful solid organ transplants from HCV-infected deceased donors have
now been widely reported [75], reflecting a paradigm shift enabled by highly effective
antiviral therapies.

6.1. Prevalence of HCV in Donors and Recipients

In the United States, the prevalence of HCV among solid organ donors has increased
in recent years, largely due to the opioid epidemic and rising injection drug use. Data from
the Organ Procurement and Transplantation Network (OPTN) and the Scientific Registry
of Transplant Recipients (SRTR) indicate that the proportion of deceased donors with any
HCV marker increased from 6.2% in early 2015 to 7.4% in late 2017, with a concomitant rise
in HCV-positive donors [76,77]. In liver transplantation, HCV-positive donor prevalence
rose from 3% in 1995 to nearly 10% in 2013 and has further expanded in the DAA era [77].
Globally, current prevalence among US donors is estimated at 6-10%, with lower but
variable rates in other countries depending on local epidemiology.

Among solid organ transplant recipients, HCV seropositivity remains clinically signif-
icant. A recent SRTR analysis (2006-2021) reported HCV seropositivity in 5.0% of kidney,
2.2% of heart, and 2.2% of lung transplant recipients in the United States [78].

In hematopoietic stem cell transplantation (HSCT), HCV prevalence is lower, approxi-
mately 1-4% in Europe and the United States [62]. Although untreated HCV may lead to
long-term hepatic complications, short-term HSCT outcomes are not significantly worsened
when infection is appropriately managed.

6.2. Transplantation from HCV-Positive Donors to HCV-Negative Recipients

In Italy, the management of solid organ transplantation from HCV-infected donors—
including which donors may be considered acceptable and how recipients are managed—is
guided by evolving national policy from the National Transplant Centre (CNT/AIFA)
together with technical recommendations that reflect the availability of highly effective
DAAs. However, there is no CNT circular dedicated exclusively to HSCT, like the re-
cent one for solid organs. Italian centers align with EBMT (European Society for Blood
and Marrow Transplantation) and WBMT (Worldwide Network for Blood and Marrow
Transplantation) recommendations.

The introduction of DA As has enabled the safe transplantation of organs from HCV-
infected donors into HCV-negative recipients. This strategy reduces waiting lists and
mortality, and utilizes organs previously discarded, often from younger donors [79].
AASLD/IDSA guidelines recommend DAA treatment for all HCV-infected solid organ
transplant recipients, including those receiving viremic grafts [31].

Clinical trials and real-world studies demonstrate SVR rates approaching 100%, with
graft and patient survival comparable to recipients of HCV-negative organs [55,79,80].
Early or pre-emptive therapy is preferred to minimize complications such as hepatitis
or glomerulonephritis. In non-liver recipients, short DAA courses started in the peri-
transplant period may be sufficient, whereas liver transplant recipients generally require
12-week regimens [31,55].

6.3. Treatment of HCV Infection in Transplant Recipients

Preferred pangenotypic regimens include sofosbuvir/velpatasvir (SOF/VEL) and
glecaprevir/pibrentasvir, with SVR12 rates of 96-98% and excellent tolerability [31,81,82].
In a retrospective cohort study in HCV-negative recipients receiving kidney transplantation
from HCV-positive donors, SOF/VEL pre- and post-transplantation treatment has proven
safe and effective [83]. Although SOF/VEL may rarely cause bradycardia when coadminis-
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tered with amiodarone, clinical experience in heart and lung transplant recipients suggests
manageable and transient events [84].

In HSCT, EBMT and ECIL-9 guidelines recommend pangenotypic DAAs either before
or after transplantation, depending on urgency and DDI profiles [61,85,86]. Studies confirm
SVR rates exceed 90%, without increased graft-versus-host disease or transplant-related
toxicity [87,88]. Long-term liver surveillance remains necessary in patients with advanced
fibrosis. It can be concluded that pangenotypic DAA therapy is the standard of care for HCV
infection in HSCT recipients, with regimen selection and timing individualized according
to clinical context and DDI profile.

6.4. Drug—Drug Interactions

Management of DDIs is crucial in transplant recipients. NS3/4A protease in-
hibitors (e.g., glecaprevir, grazoprevir) interact significantly with calcineurin inhibitors
(tacrolimus, cyclosporine) and mTOR inhibitors (sirolimus, everolimus), necessitating
close therapeutic drug monitoring [31,62,89]. Certain combinations are contraindicated
(e.g., elbasvir/grazoprevir with cyclosporine; high-dose cyclosporine with glecapre-
vir/pibrentasvir). NS5A /NS5B inhibitors generally have fewer interactions but still require
monitoring, particularly as hepatic function improves after SVR [55,90]. Table 4 summa-
rizes the main findings in the context of transplantation for patients with HCV and their
clinical implications.

Table 4. Main findings in the context of transplantation for patients with HCV and their clini-
cal implications.

Domain Key Findings Clinical Implications
6-10% in the United States, Need of protocols for management of
HCV prevalence in donors increasing due to injection drug HCYV infection in uninfected donors from
use [76,77]. HCV RNA-positive recipients

HCV prevalence in recipients ~ Kidney 5%, heart/lung 2.2% [78].

HCV remains clinically relevant in
transplant populations

No significant impact on short-term

HSCT setting Prevalence 1-4% [62]. outcomes when appropriately managed
HCV-positive donors to With post—transpla?t HCV treatment Expanded‘ availability of trar}spl'antable
HCV-negative recipients SVR rates ~100%, comparable organs; reduced waiting list times

survival outcomes [55,79,80]. and mortality
SOF/VEL, GLE/PIB (SVR Established standard of care with
DAA therapy 96-98%) [31,81,82]. excellent tolerability

Treatment timing

Early or pre-emptive therapy

preferred [31] Minimizes post-transplant complications

DDIs Significant interactions with Requires careful monitoring and
immunosuppressants [31,62,89]. dose adjustments
Follow-u Essential in patients with advanced Prevention and early detection of
p fibrosis [86]. long-term complications

HCV, hepatitis C virus; HSCT, hematopoietic stem cell transplantation; SVR, sustained viral response; DAA,
direct-acting antiviral; SOF/VEL, sofosbuvir/velpatasvir; GLE/PIB, glecaprevir/pibrentasvir; DDIs, drug—
drug interactions.

7. Hormones and DAAs
7.1. Women of Childbearing Potential

It has been estimated that 21% of global HCV cases occur in women of childbearing
age [91]. For women of reproductive age, special attention to viral eradications is warranted
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due to the potential risk of transmitting HCV from mother to child. Among pregnant
women with HCV, about 3-6% of their newborns will contract the virus [92]. Roughly one in
five children who acquire HCV at birth will spontaneously eliminate the infection, whereas
around 30% develop chronic liver disease [93]. DAAs offer women with hepatitis C a
treatment that is safe, effective, well-tolerated, and capable of curing the infection. Evidence
indicates that DAA therapy achieves even higher rates of effectiveness in women compared
to men, consistently across all ages until the onset of menopause, when treatment efficacy is
atits lowest among women [94]. Because of their favorable efficacy and safety profile, DAAs
are seen as promising candidates for reducing perinatal transmission of HCV, although they
are not currently recommended during pregnancy, primarily due to limited data on their
pharmacokinetics and safety in this population. However, early research indicates DAAs
may be highly effective and pose minimal risk for adverse events in pregnant women.
Research on the pharmacokinetics, safety, and effectiveness of SOF/VEL in pregnant
women with hepatitis C found that drug levels during pregnancy were comparable to
those in non-pregnant populations, indicating that further investigation into the use of
SOF/VEL during pregnancy is warranted [95,96]. As additional pharmacokinetic and
epidemiological evidence emerges, DAAs may become the preferred therapy for managing
HCYV in pregnancy and preventing mother-to-child transmission of hepatitis C.

7.2. Women Taking Contraceptives

A study evaluated the potential for a DDI between HCV direct-acting antivirals
sofosbuvir or ledipasvir and oral hormonal contraceptives. Pharmacokinetic parame-
ters were similar to historical data. Pharmacodynamic markers, luteinizing hormone,
follicle-stimulating hormone, and progesterone values were generally comparable in all
cycles. Therefore, using sofosbuvir-based treatments alongside oral contraceptives con-
taining norgestimate and ethinyl estradiol is not expected to reduce contraceptive effec-
tiveness [97]. SOF/VEL, according to the Interaction Checker of the Liverpool Univer-
sity (HEP Drug Interactions), has no significant interaction expected with desogestrel,
dienogest, drospirenone, estradiol, levonorgestrel, levonorgestrel/ethinylestradiol, des-
ogestrel/ethinylestradiol, drospirenone/estradiol, drospirenone/ethinylestradiol, gesto-
dene/ethinylestradiol, and norgestrel /ethinylestradiol.

7.3. Transgender Individuals

The terms transgender and gender-diverse refer to people whose gender identity does
not match the sex they were assigned at birth. Transitioning is the process of modifying
one’s social, physical, or legal characteristics to better align with their gender identity,
which can include changes in name, pronouns, and appearance, or medical interventions.
A significant number of transgender individuals pursue hormone therapy as an integral
part of their transition. Transgender individuals often encounter a range of health, social,
and medical challenges. These challenges can increase their vulnerability to several infec-
tions, particularly sexually transmitted and bloodborne diseases (STBBIs) such as hepatitis
C, hepatitis B, and HIV/AIDS [98]. The overall prevalence of HCV among all transgen-
der populations globally has been estimated at 9%, while the corresponding prevalence
among male-to-female transgender people has been estimated at 5%. Among American
transgender people, these estimates are around 10%. All these prevalence data are higher
than those in the general population [99]. In Italy, in a consecutive series of 700 transgender
individuals, the serological prevalence of HCV was found to be 5.6%, again higher than
that reported in the general population [100].

In treating transgender people with HCV infection, special attention should be paid
to possible interactions between antiviral treatment and hormone therapy, especially in
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transwomen [101]. In order to deliver safe and supportive medical treatment, clinicians
must recognize and appropriately manage any potential DDIs between gender-affirming
hormones and other prescribed therapies. Gender-affirming hormonal therapy may be
involved in pharmacokinetic and/or pharmacodynamic DDIs with DAAs, among other
antiviral medications. Glecaprevir/pibrentasvir, SOF/VEL, and SOF/VEL/voxilaprevir
have the potential to raise estradiol levels by inhibiting organic anion transport protein
1B1. However, it remains uncertain whether this effect is significant enough to be of clinical
importance [101]. Velpatasvir, ledipasvir, elbasvir, and sofosbuvir do not induce or inhibit
CYP enzymes. On the other hand, all DA As have potential pharmacokinetic interactions
with androgen blockers and adjunctive therapies, and testosterone [102].

8. Conclusions

Managing multiple medications in HCV patients with comorbidities poses a significant
challenge, as the potential for DDIs can undermine both the effectiveness and safety
of antiviral treatments. DAAs have dramatically improved the management of HCV
patients; however, they have different DDI profiles. SOF/VEL has been shown to be
associated with minimal clinically relevant interactions and offers a simple dosing regimen.
This offers practical advantages within integrated care settings, where multidisciplinary
teams are tasked with overseeing HCV management alongside psychiatric, metabolic, and
renal disorders.

In patients with cardiometabolic disease, DA As offer the potential for cure in HCV
patients, but their safe use depends on thorough medication review, proactive monitoring,
and coordinated multidisciplinary care. Treatment with SOF/VEL showed to have a favor-
able impact on glycemic control and was generally well-tolerated. Anticipating metabolic
changes after eradication, treating DDIs as a main clinical endpoint, and embedding an-
tiviral therapy within cardiology and diabetology pathways transform HCV treatment
into a platform for simplifying care, improving adherence, and reducing preventable
complications in this vulnerable population.

In patients with HCV, there is a high prevalence of CKD due to advanced age and
polypharmacy for multiple coexisting health conditions. Initially sofosbuvir-based antiviral
regimens were used with caution in patients with eGFR < 30 mL/min, due to fear of
accumulation of SOF metabolites. However, subsequent clinical studies have provided
strong evidence on the efficacy and safety of sofosbuvir-containing regimens in patients
with advanced CKD, including those on dialysis.

Chronic HCV infection is associated with a substantial and multifactorial neuropsy-
chiatric burden, in which biological, psychological, and social determinants interact to
negatively influence both mental health and treatment outcomes. The introduction of
DA As—particularly SOF/VEL—has transformed the therapeutic landscape, offering a
highly effective, well-tolerated, and accessible option even for patients with complex psy-
chiatric comorbidities. Importantly, viral eradication with DAAs is increasingly linked to
improvements in psychological well-being, although residual cognitive and psychiatric
challenges may persist, underscoring the need for ongoing multidisciplinary care.

Therapy with DAAs in HCV patients with malignancies carries important benefits.
Several anticancer drugs are responsible for DDIs. Therefore, DDIs between DAAs and
cancer therapies are perceived as a barrier to HCV treatment in persons with cancers.
However, DDIs with DAAs are mostly related to agents metabolized by CYP3A4. No
significant side effects have been reported in the real world, either with SOF/VEL or
glecaprevir/pibrentasvir, in patients with HCV-related HCC treated with AtezoBev.

The advent of DA As has also revolutionized the management of HCV in transplant
settings, enabling the safe use of organs from HCV-infected donors with outcomes com-
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parable to HCV-negative grafts. Early or pre-emptive antiviral therapy, together with
careful management of DDIs, represents the cornerstone of optimizing both graft and
patient survival.

Treatment with SOF/VEL is well-tolerated even in PWUD and PWID and has similar
efficacy to the general population. The drug is particularly suitable with opioid agonist
therapies. One of the essential elements for achieving this goal remains the possibility of
integrated treatment within addiction services.

For women using contraceptives, SOF/VEL is not expected to have any significant
interactions with the most commonly used contraceptive agents, according to the HEP
Drug Interactions. Therefore, contraceptive effectiveness should not be compromised.
This is particularly relevant when managing HCV infection in the transgender population,
who are at increased risk for parenteral infections. In transwomen especially, the absence
of interactions with sex hormones means that anti-HCV treatment can proceed safely.
However, there is limited data regarding DDIs between SOF/VEL and androgen blockers,
adjunctive therapies, or testosterone.

DAAs offer the opportunity not only to cure HCV but also to improve the course of
comorbidities, provided that DDIs are no longer considered mere minor details. In these
comorbid populations, safety comes from planning, not hope.

9. Expert Opinion
e Inpatients with diabetes and cardiovascular disease, DA As should be prescribed using

a standardized cardiometabolic safety workflow, not as a purely hepatology-driven

prescription, based on three pillars:

(i) Anticipate pharmacodynamic shifts in glycemia, intensifying self-monitoring
for insulin-treated patients (mandatory) for those on sulfonylureas or complex
regimens (strongly advisable); dose down-titration should be proactive rather
than reactive; for patients already at risk (older age, advanced liver disease,
recurrent hypoglycemia, low reserve), antidiabetic therapy should be simplified
toward low-hypoglycemia-risk options.

(ii)  Treat cardiovascular DDIs as a primary endpoint; statins, antiarrhythmics, an-
tiplatelets, and anticoagulants are common in this population, and minor DDIs
become major when layered onto renal dysfunction, cirrhosis, and variable
adherence: a structured medication reconciliation at baseline should include
explicit documentation of the DDI assessment and a monitoring plan. After
SVR, lipid changes are expected and should not be ignored, so a post-treatment
lipid panel should be considered part of standard cardiovascular stewardship,
with statin optimization based on overall risk and tolerance

(iii)  Identify and manage high-severity, low-frequency interactions. The sofosbuvir—
amiodarone bradyarrhythmia risk, although uncommon, has too serious conse-
quences for casual management. If amiodarone is present, the plan should be
shared with cardiology and substitution considered whenever feasible. If not
feasible, monitoring must be arranged deliberately, not improvised.

e  For atrial fibrillation patients on DOACsS, continuing anticoagulation during DAA
therapy is often reasonable, but only within a disciplined framework: verify regimen
compatibility, reassess renal and hepatic function, minimize concurrent bleeding
enhancers (NSAIDs, unnecessary antiplatelets), and intensify monitoring for bleeding
during therapy.

e In HCV patients with CKD, since achieving a SVR has been shown to reduce the risk
of ESRD-related complications, improve extra-hepatic symptoms, and significantly
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improve survival outcomes, sofosbuvir-based regimens should be considered as a
first-line treatment option.

o To effectively manage HCV patients with psychiatric comorbidities, integrated, multi-
disciplinary care models are essential to ensure both virological success and mental
health support. SOF/VEL represents a particularly suitable therapeutic option in
this population due to its favorable safety profile, limited drug—drug interactions,
and simplified dosing regimen. Future strategies should prioritize retention in care
and adherence through patient-centered interventions, including telemedicine, peer
support, and stigma reduction initiatives.

e  Current evidence supports the benefits of DAAs in improving outcomes and survival
in patients with either HCV-associated or non-HCV-associated cancer and active HCV
infection. Therefore, antiviral treatment is recommended for all, except those with
a short life expectancy that cannot be remediated by HCV therapy. DAA regimens
are effective and well-tolerated in people with cancer. Despite limited published data,
avoiding drugs metabolized by CYP3A4 reduces the risk of potential adverse events
related to the concomitant antiviral regimen.

e  The expanding use of HCV-viremic donors should be considered a strategic oppor-
tunity to reduce organ shortage, particularly when supported by timely initiation of
pangenotypic DAA therapy. Future efforts should focus on refining individualized
treatment strategies based on transplant type, timing, and DDI profiles to further
improve outcomes. Early or pre-emptive antiviral therapy is crucial to optimize both
graft and patient survival. Long-term follow-up, especially in patients with advanced
liver disease, remains essential to fully assess the impact of this evolving paradigm on
post-transplant morbidity and survival.

e  For treating PWUD and PWID with HCV, DAAs are effective and well-tolerated.
An integrated treatment within addiction services is strongly recommended to opti-
mize outcomes.

e  SOF/VEL has shown to be safe in women taking contraceptives and in transwomen.
Caution should be exercised in transmen taking androgen blockers and adjuvant
therapies, and testosterone, due to potential DDIs with DAAs.
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