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ABSTRACT

Background: Chronic hepatitis C virus (HCV) infection remains a major global health concern and is associated with
chronic kidney disease (CKD). HCV infection may represent both a contributing factor to the development of chronic kidney
disease (as an extrahepatic manifestation) and a consequence of CKD-related exposures, particularly in patients undergoing
dialysis. Historically, patients with advanced CKD and those undergoing dialysis had limited and poorly tolerated antiviral
treatment options. The advent of direct-acting antivirals, including the fixed-dose combination of glecaprevir/pibrentasvir
(G/P), has substantially changed therapeutic management in this high-risk population.

Aim: To summarize current evidence regarding the efficacy and safety of G/P therapy in adults with HCV infection and
concomitant CKD, including patients receiving hemodialysis or peritoneal dialysis.

Methods: A narrative review of the literature was conducted using the PubMed/MEDLINE database. Studies published
within the last six years reporting original clinical data on adults with CKD treated with G/P were included. Phase III trials
and real-world cohort studies were analyzed, focusing on sustained virologic response at 12 weeks (SVR12) and safety
outcomes.

Results: Across clinical trials and large real-world cohorts, G/P achieved SVRI12 rates ranging from 97% to 100%,
irrespective of CKD stage, dialysis status, or HCV genotype. The regimen was well tolerated, with predominantly mild
adverse events and no clinically significant deterioration in renal function.

Conclusion: Glecaprevir/pibrentasvir demonstrates high antiviral efficacy and a favorable safety profile in patients with
CKD, including those undergoing dialysis.

KEYWORDS

Glecaprevir/Pibrentasvir, Chronic Kidney Disease, Hemodialysis, Peritoneal Dialysis, Hepatitis C Virus, Sustained
Virologic Response
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Introduction

Infection with Hepatitis C virus (HCV) affects approximately 50 million people worldwide, with an
estimated 1 million new infections occurring annually (Updated Recommendations on Treatment of
Adolescents and Children with Chronic HCV Infection, and HCV Simplified Service Delivery and HCV
Diagnostics, 2022). It remains a major global health concern, contributing substantially to liver-related
morbidity and mortality. In response, the World Health Organization (WHO) has set an ambitious target to
eliminate HCV as a public health threat by 2030, defined as a 90% reduction in new chronic infections and a
65% reduction in HCV-related mortality compared with 2015 levels. (IDSA, n.d.) HCV infection may present
as acute or chronic disease. Although acute infection is frequently asymptomatic, approximately 30% of
individuals spontaneously clear the virus within six months without antiviral therapy. However, the remaining
70% progress to chronic infection, which may lead to serious complications such as liver fibrosis, cirrhosis,
and hepatocellular carcinoma (HCC). Beyond hepatic pathology, HCV infection is associated with a range of
extrahepatic manifestations such as depression, diabetes mellitus, and chronic kidney disease (CKD) (Updated
Recommendations on Treatment of Adolescents and Children with Chronic HCV Infection, and HCV
Simplified Service Delivery and HCV Diagnostics, 2022). The relationship between HCV and kidney disease
is complex and bidirectional. HCV may contribute to the development or acceleration of kidney damage
through immune-mediated mechanisms, including cryoglobulinemia and glomerulonephritis, whereas patients
with CKD—particularly those receiving maintenance dialysis—are at increased risk of acquiring HCV due to
repeated healthcare exposure and invasive procedures. First identified in 1989, HCV has posed a serious
therapeutic challenge, particularly in patients with CKD and end-stage renal disease (ESRD). (Wang et al.,
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2025) Historically, interferon-based regimens, including peginterferon alfa-2a and ribavirin, required dose
adjustments in these patients and were associated with limited efficacy and significant adverse effects,
including deterioration of renal function (Jasso-Baltazar et al., 2022). The introduction of direct-acting
antivirals (DAAs) revolutionized HCV therapy. The pan-genotypic fixed-dose combination of
glecaprevir/pibrentasvir (G/P), has emerged as a particularly valuable option for patients with CKD and ESRD.
This regimen provides high antiviral efficacy without the need for dose adjustment in patients with impaired
renal function, including those undergoing hemodialysis, and presents minimal nephrotoxic risk (Patients with
Renal Impairment — HCV Guidance, n.d.; Wang et al., 2025).

The aim of this review is to summarize the current evidence regarding the efficacy and safety of G/P
therapy in patients with CKD, including those undergoing hemodialysis or peritoneal dialysis, based on
literature published within the last six years.

Methodology

This study was conducted as a narrative literature review. A structured search of the PubMed/MEDLINE
electronic database was performed to identify relevant publications from the past six years. The search strategy
combined controlled vocabulary terms (e.g., MeSH) and free-text keywords related to ,,hepatitis C virus
infection”, ,,HCV”, ,.glecaprevir/pibrentasvir”, ,,chronic kidney disease”, ,,renal impairment” and ,,dialysis”,
as well as the names of key clinical trials, including EXPEDITION-4 and EXPEDITION-5.

Eligible studies reported original clinical data on adult patients with CKD, including those receiving dialysis,
who were infected with HCV and received treatment with G/P. Only studies providing data on treatment efficacy
(e.g., sustained virologic response) and/or safety outcomes were included. Studies involving pediatric populations
were excluded. Additionally, publications were excluded if they reported duplicate data identified through searches
using different keywords, involved patients without CKD, without HCV infection, with co-infection with hepatitis
B virus (HBV), or patients treated without antiviral regimens as G/P.

The primary focus of this review was on contemporary clinical evidence and real-world data reflecting
routine clinical practice in patients with CKD, including those receiving dialysis. Although the principal search
strategy was limited to studies published within the last six years, the pivotal EXPEDITION-4 trial was also
included, despite being published outside this predefined time frame, as it represents a key reference study for
the evaluation of glecaprevir/pibrentasvir in patients with advanced CKD.

Pharmacology

G/P is a fixed-dose combination of two direct-acting antivirals targeting distinct nonstructural proteins
critical for hepatitis C virus (HCV) replication. Direct-acting antivirals target specific steps in the viral life
cycle and have revolutionized HCV therapy due to their high efficacy, short treatment duration, and favorable
safety profile. (Bhattacharya et al., 2023) Glecaprevir is a inhibitor of the NS3/4A serine protease, which
blocks cleavage of the viral polyprotein into functional components required for viral replication. Pibrentasvir
inhibits the NS5A protein, a multifunctional phosphoprotein involved in viral RNA replication and virion
assembly. The complementary inhibition of NS3/4 and NS5A provides pan-genotypic activity against HCV
genotypes 1-6 and contributes to a high barrier to resistance (Summary of Product Characteristics (SmPC) -
(Emc) | 763, n.d.; Xu et al., 2020) (Figure 1).

Following oral administration, both agents are rapidly absorbed, reaching peak plasma concentrations
within several hours. Glecaprevir is primarily metabolized by cytochrome P450 3A (CYP3A), whereas
pibrentasvir undergoes minimal metabolic transformation. Both compounds are substrates of drug transporters,
including P-glycoprotein (P-gp) and organic anion transporting polypeptides (OATP1B1/3), which has
implications for drug-drug interactions with strong inducers or inhibitors of these pathways (Summary of
Product Characteristics (SmPC) - (Emc) | 763, n.d.).

Both compounds are predominantly eliminated via the hepatobiliary route, with minimal renal excretion
(<1%). Pharmacokinetic studies demonstrate only modest increases in systemic exposure (AUC) in patients
with severe CKD, which are not clinically significant. Dialysis does not meaningfully remove either
compound. Consequently, no dose adjustment is required for patients with CKD stage 4-5 or for those
receiving dialysis (Lawitz et al., 2020).
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Fig. 1. Replication of HCV and DAAs targets.

Integrated pharmacokinetic analyses confirm comparable exposure profiles across all stages of renal
function, supporting standard dosing regardless of CKD severity (Lawitz et al., 2020; Xu et al., 2020) (Table 1).

Table 1. Pharmacokinetic profile of glecaprevir/pibrentasvir according to renal function

Parameter Normal renal function CKD Stage 4-5 Dialysis Clinical implication
. C . o o Unaffected by renal
Primary elimination Hepatobiliary Hepatobiliary Hepatobiliary impairment
Renal excretion <1% <1% <1% Clinically negligible
Glecapr(iflljr g;( posure Reference Mild increase Comparablg to CKD 4- No dose adjustment
Pibrentasvir exposure Reference Mild increase Comparable to CKD 4- No dose adjustment
(AUC) 5
Removal by dialysis Not applicable Minimal Not significantly  No timing mod1ﬁcat10n
removed required
Efficacy

Effective treatment of hepatitis C virus (HCV) infection is particularly important in patients with CKD,
as viral eradication may reduce the risk of progressive liver disease and potentially confer additional renal
benefits. (Bhattacharya et al., 2023) Glecaprevir/pibrentasvir demonstrates high and consistent antiviral
efficacy in patients with chronic HCV infection and renal impairment across controlled clinical trials and large
real-world cohorts.

In the EXPEDITION-4 phase III study, 104 patients with CKD stage 4-5, including a majority on
dialysis, achieved a sustained virologic response (SVR) at 12 weeks post-treatment of 98%, with a favorable
safety profile. Patients with various HCV genotypes were enrolled in the study. Genotype 1 accounted for 52%
of the study population, genotype 2 for 16%, genotype 3 for 11%, and 21% of patients were infected with
genotypes 4, 5, or 6. Regardless of genotype, patients treated with the G/P regimen achieved a high rate of
virologic response (Gane et al., 2017) (Table 2).

EXPEDITION-5 (phase III study) enrolled 101 patients with CKD stage 3b—5 (approximately 76% had
stage 5 and were undergoing hemodialysis or peritoneal dialysis) and observed an SVR12 rate of 97%, with
consistent responses across genotypes and renal subgroups. The study included patients infected with HCV
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genotypes 1-4. Similarly to EXPEDITION-4, a high rate of virologic response was observed independent of
HCV genotype (Lawitz et al., 2020) (Table 2).

Moreover, analysis of 19 phase III clinical trials including approximately 4,612 patients confirmed an
overall SVR12 rate of about 97.5%, with high SVRI12 rates (97,7%) observed across various subgroups,
including 217 patients with renal impairment (Xu et al., 2020) (Table 2).

Importantly, large real-world evidence from a nationwide hepatitis C registry in Taiwan (n=1,054)
reported an SVR12 of 99.6% among patients with CKD, demonstrating that the high antiviral efficacy of G/P
translates into routine clinical practice. Furthermore, antiviral therapy was associated with improvement in
renal function, suggesting potential nephroprotective benefits. Notably, a significant reduction in proteinuria
was observed following viral eradication (Wang et al., 2025) (Table 2).

In a retrospective, multicenter real-world cohort from Taiwan including patients with CKD stage 4 or 5,
all 108 individuals treated with G/P achieved undetectable HCV RNA at the end of therapy, with SVR12 rates
of 99.1% in the evaluable population and 100% in the per-protocol population. By CKD stage, SVR12 was
100% in stage 4 and 98.7% in stage 5 patients, confirming the high effectiveness of the regimen in this
advanced renal disease cohort (C. Liu et al., 2020) (Table 2).

Smaller real-life cohort study, including CKD 4-5 on hemodialysis and end-stage renal disease
populations, similarly documented high SVRI12 rates (100%), confirming robust effectiveness in diverse
clinical settings (Jasso-Baltazar et al., 2022) (Table 2).

In a retrospective cohort of 837 patients with chronic hepatitis C, including 102 individuals with chronic
kidney disease (CKD), the efficacy and safety of direct-acting antiviral regimens were assessed, with particular
emphasis on G/P. Treatment with G/P demonstrated high antiviral effectiveness across different stages of renal
impairment. Among patients undergoing peritoneal dialysis, eight individuals received G/P therapy, and all
achieved sustained virologic response at 12 weeks post-treatment (SVR12), corresponding to a 100% cure rate.
Comparable outcomes were observed in patients treated with elbasvir/grazoprevir (Hung et al., 2024) (Table 2).

Collectively, these data indicate that glecaprevir/pibrentasvir provides consistently high antiviral
efficacy in patients with CKD across a range of genotypes and renal subgroups, with clinical trial outcomes
closely mirrored in real-world practice, without the need for dose adjustment or treatment prolongation.

Table 2. Comparative SVR12 of Glecaprevir/Pibrentasvir Across Clinical Trials and Real-World Studies in
Patients (pts) with Renal Impairment

Study/Reference Population CKD stage/Dialysis | Treatment Duration SVR12 (%)
_ 0
EXPEDITION-4 104 pts CKD 4-5 (82% on 12 wecks 98,0
dialysis)
B )
EXPEDITION-5 101 pts CKD 3b-5 (76% on 8-16 weeks 97,0
dialysis)
Phase III analysis 217 pts Sever.e renal 8-12 weeks 97,7
impairment
Taiwan Registry real - Early CKD & pre-
world 1054 pts ESRD 8 weeks 99,6
Taiwan multicenter CKD
4-5 cohort 108 pts CKD 4-5 8-12 weeks ~100
Real-life cohort study 25 pts CKD on hemodialysis 8 weeks 100
Retrospective cohort study 8 pts CKD on peljltoneal 8-12 weeks 100
dialysis
Safety

The fixed-dose G/P is generally well tolerated in patients with CKD, including those undergoing
dialysis. Integrated analyses of phase Il and Il clinical trials, including EXPEDITION-4 and EXPEDITION-5,
indicate that the most commonly reported adverse events (AEs) are fatigue, pruritus, nausea, and headache
(Gane et al., 2017) Serious AEs considered related to G/P therapy are rare and occur at rates comparable to
placebo (Xu et al., 2020).

Renal safety is particularly important in advanced CKD and dialysis populations (Yang et al., 2024).
G/P is eliminated predominantly via the hepatobiliary route, with minimal renal excretion (<1%).
Pharmacokinetic studies demonstrated only modest and clinically insignificant increases in systemic exposure
in patients with severe renal impairment (X. Liu & Hu, 2021). Real-world evidence indicates that estimated
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glomerular filtration rate (¢GFR) remains stable, or may even improve slightly, during and after therapy in
patients with CKD, suggesting minimal nephrotoxicity and potential renal benefits (Wang et al., 2025). These
findings are consistent across CKD stages 3-5, including patients receiving hemodialysis or peritoneal dialysis,
confirming that standard dosing is safe and does not require adjustment (Hung et al., 2024; Ryu et al., 2022).

G/P also exhibits a generally favorable drug—drug interaction (DDI) profile, which is an important
consideration in clinical practice, especially among patients with CKD who often require multiple concomitant
medications. According to the Summary of Product Characteristics (SmPC), glecaprevir and pibrentasvir are
inhibitors of P-glycoprotein (P-gp), organic anion transporting polypeptides (OATP1B1/3) and breast cancer
resistance protein (BCRP). Administration of G/P may increase plasma concentrations of certain drugs such
as statins and digoxin. Conversely, the use of strong cytochrome P-450 (CYP) 3A and P-gp inducers, including
rifampin, carbamazepine, St. John’s wort (Hypericum perforatum), and phenobarbital, is contraindicated, as
these agents may significantly reduce plasma levels of G/P, potentially leading to subtherapeutic antiviral
exposure, insufficient treatment response, and decrease the chance of HCV eradication. G/P components are
substrates of efflux transporters P-gp and BCRP, and glecaprevir is additionaly a substrate of the transporters
OATPI1B1/3. Concomitant administration of OATP1B1/3 inhibitors, such as elvitegravir, ciclosporin,
darunavir, and lopinavir, may increase systemic exposure to glecaprevir. In patients receiving tacrolimus,
therapeutic drug monitoring is recommended, as co-administration with G/P may elevate tacrolimus plasma
concentrations and necessitate dose adjustment (Summary of Product Characteristics (SmPC) - (Emc) | 763,
n.d.; X. Liu & Hu, 2021).

Overall, real-world and pharmacokinetic data indicate that G/P is generally safe and associated with a
low risk of clinically significant drug—drug interactions. Nevertheless, particular attention is required in
patients receiving multiple concomitant medications (Curry et al., 2021). This is especially relevant in
individuals with CKD/ESRD, who frequently require complex pharmacotherapy and therefore warrant careful
review of concomitant therapies and appropriate monitoring (Sommer et al., 2020).

Discussion

Patients with CKD and ESRD, including those requiring dialysis, represent a particularly challenging
population in the management of coexisting chronic diseases. For many years, the treatment of HCV infection
in this population was associated with substantial clinical limitations. Renal impairment may occur as an
extrahepatic manifestation of HCV infection, but CKD itself—especially in patients undergoing long-term
hemodialysis—also increases the risk of HCV acquisition due to repeated vascular access and healthcare
exposure (Gane et al., 2017). Effective antiviral therapy is therefore of critical importance both for individual
patient outcomes and for infection control within dialysis units (Updated Recommendations on Treatment of
Adolescents and Children with Chronic HCV Infection, and HCV Simplified Service Delivery and HCV
Diagnostics, 2022).

For many years, treatment strategies for HCV infection yielded unsatisfactory outcomes in this patient
population. Prior to the introduction of DAAs, the historical regimen based on pegylated interferon combined
with ribavirin was used reluctantly in clinical practice due to its limited efficacy and suboptimal safety profile,
particularly among patients with ESRD and those undergoing dialysis. In addition, these therapies were
associated with a high incidence of adverse events. Ribavirin required dose modification in advanced renal
impairment and was frequently associated with hematologic toxicity, complicating management in this
population (Fabrizi et al., 2021).

The introduction of pangenotypic DAAs in 2013 fundamentally transformed HCV management in
patients with CKD. These agents achieve high SVR rates and demonstrate favorable safety profiles. Owing to
minimal renal elimination in most currently available regimens, dose adjustment is generally unnecessary in
patients with CKD or ESRD, including those undergoing dialysis (Jasso-Baltazar et al., 2022). Notably, some
studies have demonstrated that treatment with the G/P regimen, followed by successful HCV eradication, was
associated with a reduction in proteinuria and improvement in renal function in the studied patient population
(Wang et al., 2025).

According to the 2022 clinical practice guideline from Kidney Disease: Improving Global Outcomes,
pangenotypic DAA regimens are recommended as first-line therapy for patients with CKD stages G1-G5,
including, those with kidney failure requiring dialysis and kidney transplant recipients. In circumstances where
pangenotypic agents are unavailable, genotype-specific regimens (e.g., grazoprevir/elbasvir or
daclatasvir/asunaprevir) may be considered; however, their antiviral activity is restricted to specific HCV
genotypes and subtypes. Importantly, grazoprevir/elbasvir-based therapy can be safely administered in patients
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with CKD stages G4—G5 and in those with kidney failure requiring maintenance dialysis, owing to hepatic
metabolism via CYP3A and predominant biliary/fecal excretion. Nevertheless, its clinical applicability
remains limited by activity confined to HCV genotypes 1 and 4 (Jadoul et al., 2022).

In 2019, the U.S. Food and Drug Administration (FDA) expanded approval for sofosbuvir-containing
regimens to include patients with severe renal impairment (¢GFR <30 mL/min/1.73 m?) and those undergoing
hemodialysis. Previously, sofosbuvir use had been limited only to patients with preserved or moderately
impaired kidney function (CKD stages G1-G3b and eGFR =30 mL/min/1.73 m?) (Fabrizi et al., 2021).
Accumulating real-world evidence has demonstrated high SVR rates in this population, ranging from 94% to
100% depending on CKD stage, thereby confirming the effectiveness of sofosbuvir-based therapy even in
advanced CKD (Fabrizi et al., 2021; Mohammad & Khan, 2024).

However, the pharmacokinetic profile of sofosbuvir warrants careful consideration in patients with
kidney failure, as approximately 80% of the drug and its predominant inactive metabolite are eliminated via
renal excretion. This characteristic may necessitate dose adjustment and careful clinical monitoring in
individuals with severely reduced kidney function (Fabrizi et al., 2021).

In this context, G/P therapy appears to represent a more favorable option, as it undergoes predominantly
hepatic metabolism with negligible renal elimination and therefore does not adversely affect kidney function.
Moreover, large real-world cohorts, including a nationwide registry from Taiwan (n = 1,054), demonstrated
not only excellent virologic efficacy in HCV infection but also reductions in proteinuria and stabilization or
improvement of renal function parameters following treatment. These findings suggest that beyond viral
eradication, G/P therapy may confer additional renal benefits, potentially through reduction of HCV-mediated
glomerular injury and systemic inflammation (Wang et al., 2025).

Our results indicate that SVR12 rates with G/P therapy were consistently high (97-100%) across CKD
stages, independent of dialysis status or HCV genotype.

This consistency underscores the robustness of G/P therapy in a population historically considered
difficult to treat. Safety outcomes reported in these studies have likewise been favorable, with no unexpected
adverse events and stable renal function during treatment (Yen et al., 2020). Collectively, the available
evidence supports the preferential use of pangenotypic DAAs—particularly G/P—in patients with advanced
CKD or ESRD, especially when compared with genotype-restricted regimens or therapies characterized by
substantial renal elimination. These findings are aligned with current KDIGO recommendations advocating
pangenotypic regimens as first-line therapy in this population (Jadoul et al., 2022).

Limitations

Despite the evidence supporting the efficacy and safety of glecaprevir/pibrentasvir in patients with CKD,
several limitations should be acknowledged. Sample sizes in some subgroups, particularly patients with stage
4-5 CKD or those on dialysis, remain relatively small, potentially limiting the generalizability of the findings.
Additionally, the follow-up period in many studies is short, which restricts the assessment of long-term renal
outcomes, durability of SVR, and potential late-emerging adverse events. Finally, while improvements in renal
parameters have been observed, the underlying mechanisms remain speculative, and causality cannot be
definitively established from current data.

Conclusions

The available clinical trial and real-world evidence demonstrates that G/P provides consistently high
sustained virologic response rates and a favorable safety profile in patients with chronic kidney disease,
including those with advanced renal impairment and dialysis dependence. In addition to effective viral
eradication, emerging data suggest potential stabilization or improvement of renal parameters following
treatment. Overall, G/P represents a particularly suitable therapeutic option in patients with CKD, given its
high antiviral efficacy, favorable safety profile, and minimal renal elimination. Future research should aim to
address these gaps by conducting prospective, multicenter studies with larger sample sizes and longer follow-
up periods. Specifically, investigations into the long-term nephroprotective effects of HCV eradication with
G/P, including its impact on proteinuria, eGFR decline, and progression to ESRD, are warranted.
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