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Graphical Abstract

Red (contraindicated) : patients with at least 1 red DDI

Orange (potential clinically significant interaction) : patients with no red DDI & at least 1 orange-category DDI

Yellow (potential interaction with weak intensity) : patients with no red/orange DDI & at least 1 yellow DDI

Green (no clinically significant DDI) : patients with no red/orange/yellow DDI
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INTRODUCTION

Chronic hepatitis C virus (HCV) infection is one of the leading 

causes of liver cirrhosis, hepatocellular carcinoma (HCC) and liver-

related death. The global prevalence of chronic HCV infections in 

2015 was estimated to be 1.0%, corresponding to 71.1 million 

people.1 HCV infection is endemic in Taiwan, with estimated prev-

alence rates of antibodies to HCV (anti-HCV) ranging from 3.3% 

to 8.6%,2-4 and leads to substantial clinical and economic burden.

Taiwan has the highest prevalence and annual incidence of end-

stage renal disease (ESRD) worldwide.5 Uremic patients on main-

tenance hemodialysis are at great risk for HCV infection. From 

2012 to 2015, the prevalence of HCV infection among hemodialy-

sis patients in the Dialysis Outcomes and Practice Patterns Study 

was nearly 10%, which is much higher than that in the general 

population.6 Previous reports indicated that ESRD patients on di-

alysis with HCV infections have an increased risk of death, hospi-

talization, anemic complications, and worse quality of life scores 

than those without HCV infection.7,8 Given the higher hepatic and 

extrahepatic adverse outcomes of chronic HCV infection and the 

benefits associated with HCV viral clearance,9-12 effective treat-

ment and elimination of HCV infection are essential for this spe-

cific population.

Direct‐acting antivirals (DAAs) have become the first‐line treat-

ment for HCV infection.13-16 Compared to interferon-based treat-

ment,17,18 DAA therapy is generally more tolerable, requires a 

shorter duration, and is more effective. However, the guidelines 

also highlight the importance of considering and monitoring po-
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tential drug‐drug interactions (DDIs) between DAAs and comedi-

cations.13-16 To avoid potential DDIs and to optimize patient safety 

and treatment efficacy, it is important to review all the medica-

tions taken by the patient, including over-the-counter prepara-

tions and recreational drugs, before and during DAA therapy. Giv-

en the large number of potential comedications and limited 

pharmacokinetic data in ESRD patients,19 DDIs have become a 

challenge in the era of DAAs in the clinical setting. Several studies 

have investigated potential DDIs with DAAs among the general 

population with HCV infection in clinical practice.20-22 Neverthe-

less, comorbidities, comedications and potential DDIs in hepatitis 

C patients with ESRD on hemodialysis remain elusive. Apart from 

several new DAA regimens, which have been licensed for the 

treatment of HCV infection, the Food and Drug Administration 

(FDA) has recently amended the package inserts for sofosbuvir 

(SOF)-containing regimens to allow use in patients with an esti-

mated glomerular filtration rate (eGFR) ≤30 mL/min and those on 

dialysis, based on validated safety and efficacy.23,24 Updated infor-

mation regarding the potential DDIs associated with these regi-

mens is essential. The current study aimed to investigate the fre-

quency of comedications and potential DDIs with DAA regimens 

in hepatitis C patients on hemodialysis.

MATERIALS AND METHODS

All procedures performed in studies involving human partici-

pants were in accordance with the ethical standards of Institu-

tional Review Board of Kaohsiung Medical University Chung-Ho 

Memorial Hospital (IRB No.: KMUHIRB-E(I)-20180325) and with 

the 1964 Helsinki declaration and its later amendments or com-

parable ethical standards.

Study population 

This observational study recruited chronic HCV-infected patients 

with ESRD on hemodialysis from 23 hemodialysis centers of the 

Formosan Coalition for the Study of Liver Disease in Chronic Kid-

ney Disease (FORMOSA-LIKE group) in Taiwan between January 

2019 and November 2019.25-27 The inclusion criteria were as fol-

lows: 1) ESRD under maintenance hemodialysis and 2) seroposi-

tive for anti-HCV antibodies and HCV RNA. The study was ap-

proved by the ethical committee of Kaohsiung Medical University 

Hospital, and written informed consent was obtained from each 

participant prior to enrollment. The clinical trial registration num-

ber of this study is NCT03803410, and the first posted date is 

January 14, 2019.

Study design

All patients were interviewed, assessed for their anthropomor-

phic measurements, and had their medical records reviewed at 

enrollment to capture patient demographics, comorbidities and 

concurrent medications. HCV RNA and genotypes were measured 

using a real-time PCR assay (RealTime HCV; Abbott Molecular, 

Des Plaines, IL, USA).28 Concurrent medications were classified 

into nine major therapeutic classes prespecified by the current 

study (Table 1). The potential DDIs of each comedication with five 

interferon‐free DAA regimens, including SOF/ledipasvir (LDV), 

SOF/velpatasvir (VEL), SOF/VEL/voxilaprevir (VOX), elbasvir (EBR)/

grazoprevir (GZR), and glecaprevir (GLE)/pibrentasvir (PIB), were 

analyzed. A vast majority of patients were on ESRD-associated 

medications, including vitamin supplements, folic acid, calcium 

carbamide/calcium carbonate, aluminum hydroxide/aluminum ac-

etate, calcitriol/vitamin D, erythropoiesis-stimulating agents, iron 

supplements, zinc gluconate/zinc oxide, and calcium polystyrene 

sulfonate. Since the favored ESRD-associated medications varied 

among hemodialysis centers, all of which did not have clinically 

significant DDIs with DAA regimens, they were excluded from the 

DDI evaluation to minimize their interference in the actual fre-

quency of potential DDIs of comedications. Patients who received 

medications other than ESRD-associated medications were in-

cluded in the DDI analysis. The DDI analysis was conducted based 

on known DDIs between DAAs and comedications from the Uni-

versity of Liverpool ‘HEP Drug Interaction Checker’ and ‘Lexicomp 

Drug Interaction Checker’.29,30 Medications not included in the 

HEP Drug Interaction Checker or Lexicomp Drug Interaction 

Checker were excluded from the DDI analysis due to lack of DDI 

information. The DDIs were assigned to four risk categories as fol-

lows: red, contraindicated (should not be coadministered); or-

ange, potential clinically significant interaction (monitoring and 

caution required); yellow, potential interaction with weak intensity 

(monitoring unlikely required); and green, no clinically significant 

DDI.

Statistical analysis

Patient demographics and clinical characteristics were summa-

rized using the mean±standard deviation, median (interquartiles), 

and number (percentage) when appropriate. The comorbidity 
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analysis results were described with numbers and percentages. 

Similarly, the DDI analysis results were summarized with numbers 

and percentages. All tests were two-sided. All analyses were per-

formed with the SPSS version 19.0 statistical package (SPSS, Inc., 

Chicago, IL, USA).

Table 1. Therapeutic drug classes of comedication in HCV-viremic pa-
tients with ESRD under hemodialysis

End-stage renal disease-associated medications
Medications for hyperphosphatemia or secondary 

hyperparathyroidism (calcium carbamide/calcium carbonate, 
aluminum hydroxide/aluminum acetate, calcitriol/vitamin D)

Medications for anemia (erythropoiesis stimulating agents, iron 
supplements)

Potassium-lowering drug (calcium polystyrene sulfonate)
Micronutrient supplements (zinc gluconate/zinc oxide, vitamin 

supplements, folic acid)
Anti-diabetic drugs
Lipid‐lowering agents
Cardiovascular agents

Anti-platelet/anti-coagulant
Hypertension/heart failure agents
Anti-arrhythmics

Gastrointestinal agents
Proton pump inhibitors (PPIs)
H2 receptor antagonists (H2RAs)
Antacid
Laxatives
Gastroprokinetic agents
Diosmectite/dimethylpolysiloxane

Central nervous system agents
Anti-convulsants
Anti-depressants
Anti-psychotics/neuroleptics
Parkinsonism agents

Anti‐microbials
Anti-bacterials
Anti-virals
Anti-fungals
Anti-tuberculous drugs
Anti-protozoals
Hepatitis drugs

Immunosuppressants
Immunosuppressants
Steroids

Other agents
Anti-histamine
Medications for thyroid diseases
Medications for lung diseases
Medications for hyperplasia of prostate
Analgesics
Hormone therapy
Urate-lowering drugs
Liver protectants (silymarin, ursodeoxycholic acid)

Table 2. Baseline patient demographic characteristics and clinical fea-
tures

Variable
Patients with HCV 

viremia (n=169)

Age (years) 65.6±9.8

<50 8 (4.7)

≥50 and <65 66 (39.1)

≥65 95 (56.2)

Male gender 87 (51.5)

Body height (cm) 160.7±8.3

Duration of hemodialysis (years) 5.8 (3.0, 12.6)

Body weight after hemodialysis (kg) 58.5±12.4

Major causes of end-stage renal disease

Diabetes 92 (54.4)

Hypertension 12 (7.1)

Focal segmental glomerulosclerosis 4 (2.4)

Polycystic kidney disease 3 (1.8)

Systemic lupus erythematosus 2 (1.2)

Hyperuricemia 2 (1.2)

Urinary tract stones 1 (0.6)

Renal tuberculosis 1 (0.6)

Other chronic glomerulonephritis 44 (26.0)

Other chronic interstitial nephritis 5 (3.0)

Unknown 3 (1.8)

HCV genotype

1a 5 (3.0)

1b 71 (42.0)

2 81 (47.9)

6 9 (5.3)

Mixed 2 (1.2)

Unclassified 1 (0.6)

Prior treatment experience with IFN-based 
therapies 

1 (0.6)

Seropositive for HBsAg 11 (6.5)

Values are presented as mean±standard deviation, median (interquartiles), 
or number (%).
HCV, hepatitis C virus; IFN, interferon; HBsAg, hepatitis B surface antigen.
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RESULTS

Patient characteristics

Of 2,015 patients on hemodialysis, 169 patients with HCV vire-

mia were enrolled in the study to analyze comedications and pre-

dict their DDIs with DAAs. The clinical characteristics of the pa-

tients are listed in Table 2. The mean age was 65.6 years, with 

56.2% of patients aged >65 years; 51.5% were male. The median 

duration of hemodialysis was 5.8 years (interquartile [IQR], 3.0–

12.6 years), and the most common cause of ESRD was diabetes 

(54.4%). HCV genotype 2 was the most prevalent genotype 

(47.9%), followed by HCV genotype 1b (42.0%). Only one patient 

had prior treatment experience with interferon-based therapies. 

Baseline laboratory characteristics of the patients are demonstrat-

ed in Supplementary Table 1. The median fibrosis-4 (FIB-4) score 

was 1.81 (IQR, 1.34–2.85), and a high proportion of patients had 

FIB-4 scores lower than 3.25 (n=134, 79.2%). The mean HCV vi-

ral load was 5.6±1.2 log IU/mL.

Comedications

All patients received at least one comedication, with a median 

comedication number of 6 (IQR, 3–9) (Supplementary Table 2). 

The three most common comedication classes were ESRD-associ-

ated medications (94.1%), cardiovascular agents (69.8%), and 

antidiabetic drugs (43.2%). Among the other agents, liver protec-

tants, including silymarin and ursodeoxycholic acid were most 

prevalent (n=18, 10.7%). After excluding ESRD-associated medi-

cations, 158 patients (93.5%) received at least one comedication, 

with a median comedication number of 4 (IQR, 2–6).

DDIs with DAA regimens

A total of 158 patients who received medications other than 

ESRD-associated medications were included in the DDI analysis. 

Figure 1 presents the proportion of patients with the most severe 

potential DDI category for different DAA regimens. Patients who 

had at least one comedication with contraindicated (red) DDIs 

were categorized into the red DDI class. Patients who had no co-

medication with red-category DDIs but at least one comedication 

with potential clinically significant (orange) DDIs were classified as 

the orange DDI class. In the red DDI class, SOF/VEL/VOX was the 

most prevalent (40 patients, 25.3%), followed by GLE/PIB (30 pa-

tients, 19.0%), SOF/LDV (10 patients, 6.3%), SOF/VEL (nine pa-

tients, 5.7%) and EBR/GZR (two patients, 1.3%). In addition, the 

percentage of patients without potential DDIs was higher with 

EBR/GZR (56.9%) than with the other regimens.

Next, we analyzed the frequency of potential DDIs of each co-

medication, other than ESRD-associated medications, with each 

possible DAA regimen (Fig. 2). A total of 755 comedications other 

than ESRD-associated medications were taken by the 158 pa-

tients. The most frequent DDI category was green for each DAA 

regimen: 77.1% (n=582) for SOF/LDV, 78.9% (n=596) for SOF/

VEL, 70.7% (n=534) for SOF/VEL/VOX, 88.5% (n=668) for EBR/

GZR, and 71.6% (n=541) for GLE/PIB. SOF/VEL/VOX had the 

highest frequency of red-category DDIs (5.6%, n=42), followed 

by GLE/PIB at 4.0%, SOF/LDV and SOF/VEL at 1.3%, and EBR/

Figure 1. Proportion of patients with the 
most severe potential drug-drug interac-
tions (DDIs) for each possible direct-act-
ing antiviral (DAA) regimen (n=158). SOF, 
sofosbuvir; LDV, ledipasvir; VEL, velpatas-
vir; VOX, voxilaprevir; EBR, elbasvir; GZR, 
grazoprevir; GLE, glecaprevir; PIB, pibren-
tasvir.
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GZR at 0.3%. The highest frequency of orange-category DDIs was 

19.9% with SOF/VEL/VOX, followed by 18.2% with SOF/LDV, 

12.6% with GLE/PIB and SOF/VEL, and 7.3% with EBR/GZR.

Then, we evaluated the number of comedications with red-cat-

egory DDIs in each class (Fig. 3). SOF/VEL/VOX and GLE/PIB had 

a much higher number of red-category DDIs (42 and 29, respec-

tively), which was contraindicated mainly with lipid‐lowering 

agents (32 and 27, respectively). EBR/GZR had the fewest poten-

tial red-category DDIs, which were with central nervous system 

(CNS) agents. Overall, lipid-lowering agents were the most com-

mon comedication class with red-category DDIs to all DAA regi-

mens (n=62), followed by cardiovascular agents (n=15), CNS 

agents (n=10), and gastrointestinal agents (n=6). Amiodarone 

was the only cardiovascular drug with contraindicated DDIs for 

SOF/LDV, SOF/VEL, and SOF/VEL/VOX in the current study, given 

the risk of symptomatic bradycardia (Supplementary Table 3).

Supplementary Figure 1 shows the number of orange-category 

DDIs. SOF/VEL/VOX had the highest number of potential orange-

category DDIs (n=150), which were predominantly associated 

with cardiovascular drugs and antidiabetic drugs. In contrast, 

EBR/GZR had the fewest number of orange-category DDIs (n=55), 

and these DDIs were mainly caused by lipid‐lowering agents. 

Overall, cardiovascular agents were the most common comedica-

tion class with orange-category DDIs to all DAA regimens 

(n=210), followed by gastrointestinal agents (n=115), lipid-lower-

ing agents (n=104), and antidiabetic drugs (n=80).

Discussion

To the best of our knowledge, this is the first real‐world study 

to investigate comedications and potential DDIs with DAAs in 

Figure 3. Number of potential red-catego-
ry drug-drug interactions (DDIs) in each 
drug class for each possible direct- acting 
antiviral (DAA) regimen. SOF, sofosbuvir; 
LDV, ledipasvir; VEL, velpatasvir; VOX, voxila-
previr; EBR, elbasvir; GZR, grazoprevir; GLE, 
glecaprevir; PIB, pibrentasvir.
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hepatitis C patients with ESRD on hemodialysis. In the current 

study, we demonstrated that 93.5% of hepatitis C patients on he-

modialysis had at least one comedication other than ESRD-associ-

ated medications. The chance of having a contraindicated DDI 

was much higher, at 19–25.3%, if the patients were commencing 

SOF/VEL/VOX or GLE/PIB than if the patients were taking EBR/

GZR, SOF/LDV, or SOF/VEL, at only 1.3–6.3%. Of the 755 come-

dications other than ESRD-associated medications in 158 patients, 

lipid-lowering agents (n=62) were the most common comedica-

tion class with contraindicated DDIs to all DAA regimens, and 

cardiovascular agents (n=210) were the most common comedica-

tion class with potential clinically significant DDIs to all DAA regi-

mens.

The present study included an elderly population with a mean 

age of 65.6 years, which is similar to the general population of 

HCV patients in Taiwan and Japan.21,31 Nevertheless, the propor-

tion of patients taking at least one comedication other than dialy-

sis-associated drugs (93.5%) among our hemodialysis patients 

was higher than that in two studies of the general population 

(75.7% and 41.9%).21,31 This difference is due to multiple comor-

bidities in hemodialysis patients. Concurrent medications were 

widely used by hemodialysis patients in the current study, with a 

median number of comedications of 6 and a mean number of co-

medication classes of 3.4 per person. After excluding ESRD-asso-

ciated medications, the median number of comedications was 4, 

and the mean number of comedication classes was 2.5 per pa-

tient. Cardiovascular agents, antidiabetic drugs, and gastrointesti-

nal agents were the most common comedications taken by pa-

tients in the current study. This result may be attributed to the 

high prevalence of comorbidities, including hypertension, diabe-

tes, ischemic heart disease and hyperlipidemia in elderly patients 

and ESRD patients.32 Increased incidences of digestive diseases, 

hypertension and diabetes have also been reported in hepatitis C 

patients.21,31,33

In the current study, we assessed the potential DDIs of five 

widely used DAA regimens, including sofosbuvir-based regimens. 

Sofosbuvir-based regimens were not recommended for patients 

with an eGFR <30 mL/min or those on dialysis because of con-

cerns of increased plasma concentrations of the primary sofosbu-

vir metabolite GS-331007 and unvalidated drug safety and effica-

cy. Recently, several studies have demonstrated the safety and 

efficacy of these drugs for this special population.23,24 Thus, the 

FDA approved sofosbuvir-containing regimens for HCV patients 

with severe renal impairment and ESRD in November 2019. Un-

derstanding the potential DDIs of sofosbuvir-based therapy for 

ESRD patients is therefore clinically important, especially for the 

red (contraindicated, should not be coadministered) and orange 

(potential clinically significant interaction, monitoring and caution 

required) DDI categories. In addition to renal function, a patient’s 

liver function is another concern relating to therapeutic regimen 

selection. DAAs containing nonstructural 3/4A protease inhibitors 

are contraindicated for patients with decompensated liver cirrho-

sis. In the present study, most patients did not have advanced liv-

er fibrosis, which was defined as FIB-4 score ≥3.25.34 Only six pa-

tients (3.6%) had liver cirrhosis, which was defined as FIB-4 score 

≥6.5. None of them had liver decompensation.

The proportion of patients with at least one potential red-cate-

gory DDI was higher among those taking SOF/VEL/VOX (25.3%) 

or GLE/PIB (19.0%) but was much lower among those taking EBR/

GZR (1.3%), SOF/LDV (6.3%) or SOF/VEL (5.7%). We also ana-

lyzed the prevalence of potential DDIs for each possible DAA regi-

men. SOF/VEL/VOX had the highest proportion of red-category 

DDIs and orange-category DDIs, followed by GLE/PIB, while EBR/

GZR had the lowest proportion of red-category DDIs and orange-

category DDIs among the five DAA regimens. The high prevalence 

of significant DDIs with SOF/VEL/VOX may be ascribed to the 

more components of the HCV nonstructural protein 3/4A (NS3/4A) 

inhibitor (voxilaprevir), NS5B inhibitor (sofosbuvir) and NS5A in-

hibitor (velpatasvir). However, SOF/VEL/VOX is mainly recom-

mended for patients who fail prior DAA therapy.16 Given that cur-

rent DAA therapies have high sustained virologic response rates 

(95–99%) for DAA-naive HCV patients, SOF/VEL/VOX is rarely 

used in clinical practice. Among the pangenotypic regimens cur-

rently recommended for DAA-naive patients, SOF/VEL had the 

lowest rate of DDIs.

The distribution of each drug class with potential contraindicat-

ed DDIs was also assessed. The potential red-category DDIs were 

mainly associated between cardiovascular drugs and SOF/LDV 

and SOF/VEL, lipid‐lowering agents and SOF/VEL/VOX and GLE/

PIB, and CNS agents and EBR/GZR. Amiodarone was the only car-

diovascular drug with contraindicated DDIs for sofosbuvir-based 

DAAs, given the risk of symptomatic bradycardia.35-38 Although 

the mechanism of this effect remains unknown, we should avoid 

the coadministration of amiodarone and sofosbuvir-based DAAs, 

especially in subjects taking beta blockers or those with underly-

ing cardiac comorbidities. Another class of comedications with 

the most contraindicated DDIs is lipid-lowering agents. Increased 

serum concentrations of lipid-lowering agents and statin-related 

myopathy may be induced by the inhibition of organic anion 

transporting polypeptide (OATP)1B1 and OATP1B3, breast cancer 
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resistance protein, or cytochrome P450 (CYP) 3A4.36,38,39 The CNS 

agents with contraindicated DDIs in this study were phenytoin 

and oxcarbazepine. The induction of CYP3A4 and P-glycoprotein 

by these agents may significantly decrease plasma concentrations 

of DAAs and result in a loss of efficacy and potential therapeutic 

failure. Given the high prevalence of comedications in hemodialy-

sis patients, our study provides physicians and pharmacists with 

useful information to select appropriate DAA regimens with fewer 

potential DDIs and reduce the time required to review comedica-

tions and DDIs.

For certain comedications with red/orange-category DDIs, such 

as lipid-lowering agents, antihypertensive medications, anti-dia-

betic drugs, and acid-reducing agents (e.g., proton pump inhibi-

tors [PPIs], H2 receptor antagonists, and antacids), it can be rela-

tively straightforward to switch to appropriate alternative regimens 

or discontinue the treatment given the short duration of DAA 

therapies.40 Other strategies for the management of DDIs include 

increasing monitoring, decreasing dose, altering administration 

time, and separating medication or administration. Lipid-lowering 

agents are frequent comedications with potential DDIs to DAAs in 

uremic HCV patients. For HCV genotype 1 or 4 infected patients 

on lipid-lowering agents, EBR/GZR with lipid-lowering agents, 

such as ezetimibe, pitavastatin or pravastatin may be recom-

mended to avoid red-category DDIs and to maintain serum lipid 

levels. Alternatively, SOF/VEL with lipid-lowering agents, such as 

ezetimibe and pravastatin, might be another optimal regimen for 

all HCV genotypes. Nevertheless, careful monitoring for adverse 

events, such as myopathy and rhabdomyolysis, and dose reduc-

tion of statins, if needed, are mandatory in clinical practice. For 

patients without a history or risk of cardiovascular complications, 

lipid-lowering agents might be held for 8–12 weeks with close 

monitoring of serum lipid profiles for potential lipid rebound and 

risk of significant cardiovascular events.41 Several PPIs are catego-

rized as having orange-category DDIs to SOF/LDV, SOF/VEL, and 

SOF/VEL/VOX due to pH-dependent solubility issues. In accor-

dance with the prescribing information, SOF/LDV and SOF/VEL/

VOX can be administered simultaneously with a low-dose PPI (de-

fined as daily dose comparable to 20 mg of omeprazole or lower). 

SOF/VEL can be coadministered with a low-dose PPI when given 

4 hours before the PPI.36-38 However, this kind of adjustment may 

not be suitable for all comedications. For example, switching an 

anticonvulsant to an appropriate alternative may be complex. 

Apart from the disease state being treated and specific patient 

factors, the switch can involve specific titration schedules and 

overlap, requiring specific monitoring and management.40 In this 

situation, it may be more suitable to choose a different DAA regi-

men with fewer interactions instead of switching the comedica-

tions.

There are several limitations to our study. First, our study inves-

tigated potential DDIs between DAAs and comedications, rather 

than actual DDIs in clinical practice. This methodology may limit 

the analyses of the efficacy of DAA treatments in this special pop-

ulation. However, previous reports have demonstrated that DAAs 

are effective for HCV patients with ESRD.23,24,42 Second, herbal 

medicines and supplements taken by our patients were not re-

corded or analyzed. Given the high prevalence of herbal medicine 

and supplement use in the hemodialysis population,43 the poten-

tial DDIs with DAA regimens deserve more attention. Since the 

University of Liverpool HEP Drug Interaction Checker and Lexi-

comp Drug Interaction Checker do not include herbal medicines 

and supplements, there is currently no available tool to guide 

physicians in assessing the potential DDIs between herbal medi-

cines and DAA regimens; thus, physicians should recommend that 

their patients stop using these products during DAA therapy. 

Third, comedications varied among study sites. However, under 

the authority of the National Health Insurance of Taiwan, each 

hemodialysis center could access all the prescribed medications 

reimbursed by the National Health Insurance with a nation-based 

cloud system, which could provide almost complete information 

on the comedications. Finally, some common ESRD-associated 

medications were not used in the study cohort. These medications 

included cinacalcet (for hyperparathyroidism), sevelamer, lantha-

num carbonate, and ferric citrate (phosphate binders). Similar to 

the ESRD-associated medications taken by our patients, almost all 

of them have no clinically significant DDIs with the five DAA regi-

mens, except for sevelamer, which has potential weak interactions 

with SOF/LDV, SOF/VEL, SOF/VEL/VOX, and GLE/PIB.

In conclusion, hepatitis C patients with ESRD on hemodialysis 

had a high prevalence of comedication use. The potential DDIs 

between these comedications and DAA regimens differed, with 

the most potential DDIs occurring with SOF/VEL/VOX and the 

fewest potential DDIs occurring with EBR/GZR. A careful assess-

ment of the patient’s concurrent medications and a comprehen-

sive evaluation of their potential DDIs with each DAA regimen are 

essential to selecting the appropriate DAA regimen and optimiz-

ing safety and efficacy.
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