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BACKGROUND 

Globally, 130–150 million people have chronic hepatitis C virus (HCV) 
infection, 11 million of infected people are younger than 15 years of 

age, of whom 5 million are viraemic (1). After the universal screening of 
blood products, the leading source of infection in childhood is mother-to-
child transmission in developed countries, and horizontal transmission 
in low-income and middle-income countries (2). While the prevalence of 
HCV in Qatar is 0.4-0.8%, reaching up to 8.7% in dialysis patients (3), 
little data are known about HCV infection in children, especially in KD 
subgroup. In the last 4 years, interferon-free direct-acting antiviral therapies 
have been approved, and several combinations have been studied in dialysis 
patients. The highest rate of eradication of HCV infection in patients with 
end-stage renal (ESRD) was reported with the second generation directly-
acting antivirals (DAAs). Those patients were previously considered “difficult 
to treat“. In a recent report, the combination of Paritaprevir/Ritonavir/
Ombitasvir (Viekirax), which is eliminated through the biliary system, shows 
higher rate of efficacy and safety in patients with chronic kidney disease 
(CKD) stage 4 or 5, whether cirrhotic or non-cirrhotic (4). Paritaprevir 
inhibits the HCV NS3/4A protease and ombitasvir is an inhibitor of 
NS5A, both working to prevent viral replication. Although HCV remains an 
important consideration in pediatric ESRD, and HCV infection may affect 
the renal replacement plan and outcome, the current guidelines do not apply 
directly and completely to this specific age-group population. The United 
States Food and Drug Administration (FDA) recently approved sofosbuvir 
and the fixed-dose combination of ledipasvir/sofosbuvir for the treatment 
of hepatitis C virus infection in children ages 12 to 17 (5). Also, high rate of 
cure with high safety was reported in children with hepatitis C, aged from 
6 to 11 years, who were treated with a half-strength tablet of sofosbuvir/
ledipasvir. Up-to-date, no satisfactory data are published on the use of 
Viekirax in pediatrics with severely decreased kidney function. We report 
the cure of the youngest hemodialysis girl with chronic HCV infection on 
the new medication.

CASE SUMMARY

A 9-year-old Egyptian girl with ESRD secondary to focal segmental 
glomerulonephritis (FSGS) and steroid resistant Nehrotic syndrome (SRNS). 
The diagnosis of nephrotic syndrome was in March, 2016 was not responding 
to 2 months full dose of steroid therapy. A renal biopsy was done and showed 
FSGS. Whole Exome Sequencing. (WES) did not detect a variant in genes 
known to cause FSGS, however CD2AP gene: heterozygous variant of 
uncertain significance (VUS) is inherited from the father. The patient initial 
course was grave; her severe edema was not responding well to albumin 
and diuretics. Beside the high dose corticosteroid, three potent immune 

suppressors were tried sequentially without any benefit; these medications 
included mycophenolate mofetil (MMF), Cyclosporine and Rituximab. The 
child progressed gradually towards chronic kidney disease with the decline of 
GFR to 29 ml/min/1.73 m2 (stage IV CKD) and started dialysis in 22/1/17. 
She has severe hypertension, which is controlled with 2 drugs Amlodipine and 
Enalapril and increase in cholesterol (aggravated with HCV treatment). She 
undergoes hemodialysis 3 times per week, each session lasts for 3 hours and 
her dry weight is 20.5 kg. The 24 h urine protein was 7.6 mg/24 h. Hepatitis 
serology was negative for both HBV and HCV till January 2017, but in May 
27th,2017, her investigations showed positive serology for HCV, while HBV 
is negative with a post vaccination protective antibody level 213.09 mIU/ml. 
She did not report any history of blood transfusion or any incidents with 
infected needle pricks, but she has H/O of repeated albumin transfusion 
and her family members were tested negative for HCV. PCR was positive for 
HCV at a titer of 6,129,839 IU/ml, genotype 1a. Liver biopsy 9/217 showed 
Grade II/IV, mild to moderate inflammatory activity with some globular 
component, Stage I/IV fibrosis (according to Scheuer Score). Abdominal 
ultrasound showed Normal hepatic echotexture, right hepatic lobe measures 
13 cm. No discrete focal lesions, Portal vein is patent and measures 10 mm 
in diameter and normal spleen, measures 8.5 cm. Liver function showed 
ALT ranges between 278-414 U/L, AST 289-405 U/L, bilirubin 35 umol/L 
(direct 22), Alkaline phosphatase 227 U/L, albumin ranging between 14-
19 g/L, cholesterol 8.4 mmol/L, Triglyceride 4.7 mmol/L, creatinine 307 
umol/L, INR 0.9, Hemoglobin 10.2, platelet 337, serum ferritin 1,524 Mc 
GM/L. Serology for HIV, CMV, EPV, HAV, HEV were all negative and she 
was tested negative for cryoglobulin. In spite of clear explanation to the 
family that the DAAs has not yet reported safe in children below 14 years and 
body weight less than 25 Kg, the family insisted to try the medical treatment 
to proceed for kidney transplantation and hoping that she may improve, 
if renal impairment is HCV-related. After the family signed a consent, she 
started treatment with Viekirax/Exviera 17/7/17, with close monitoring 3 
times/week during dialysis and weekly follow up at Hepatology clinic. The 
patient tolerated the treatment well, she was asymptomatic and no clinical 
or laboratory adverse effects were reported during the course of therapy. 
The patient showed decline in viral load, with negative PCR by week 4 and 
follow up PCR at the end of the course and 12 and 24 weeks post treatment, 
showed complete sustained viral eradication with improvement in liver 
function: bilirubin 11, albumin 27, ALT 9, AST 12, Alkaline phosphatase 
337 ( mainly of bone origin), serum ferritin 300, Vitamin D 32 ng/ml. There 
is no change in kidney function after viral eradication, except for decrease 
prtoeinuria, where 24 h urine protein declined from 7.6 to 5.26 mg/24 h.

DISCUSSION

A recent systematic review of HCV antibody seroprevalence in children, 
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estimated that 13.2 (11.5–21.2) million children aged between 1 and 
15 years are HCV infected worldwide (6), and the prevalence was higher 
among children with renal failure requiring hemodialysis and those treated 
for malignancy (7). It was reported that the prevalence of HCV is as high 
up as 18% in children with CKD have hepatitis C infection in Egypt and 
that the longer the duration of renal disease, the more likely to be positive 
for HCV (8). Also, HCV causes adverse effects leading to the poor long-
term outcome in renal transplant recipients. HCV infection increases the 
risk of renal impairment with higher risk of morbidity and mortality and, 
on the other hand, renal impairment, especially stage 4-5 CKD, increases 
the incidence of HCV. This reciprocal negative influence emphasizes the 
need for priority access to oral antiviral drugs in these patients. Every HCV-
infected patient waiting for kidney transplantation should be considered for 
antiviral therapy to reduce HCV-associated posttransplant morbidity and 
mortality. The EMA and the FDA, approved two DAAs combinations for 
treatment of children with chronic HCV infection, ledipasvir/sofosbuvir and 
sofosbuvir and ribavirin, and studies have shown that SVR24 corresponds to 
a definitive cure of HCV infection in 98% to 100% of cases (9). Viekirax 
was reported to be safely and effectively used in adult patients with HCV 
infection and end stage chronic kidney disease (10), even those with factors 
predicting an unfavorable response to treatment, such as compensated 
cirrhosis or advanced fibrosis and nonresponse to previous treatment with 
PEG-IFN plus ribavirin (11). The Hepatology Committee 0f European 
Society of Pediatric Gastroenterology, Hepatology and Nutrition 2018 (12), 
recommended that treatment of children under 12 should be individualized, 
based on the severity of liver disease and the presence of co-morbid disease. 
Accordingly, we treated our patient with viekirax, so she can proceed for 
kidney transplantation. Similar to, premilinary results of 100% cure rate in 
children aged 6 to 11 years, who was treated with the fixed-dose combination 
of ledipasvir/sofosbuvir, our 9 years patient showed complete sustained viral 
eradication (13). We used a full dose of Viekirax/ Exvira, which is not adjusted 
to the bodt size which, Where the Pharmacokinetics studies in Patients with 
Chronic HCV Infection, reported that, no dose adjustments are needed for 
the 3D regimen in patients with mild or moderate renal impairment (14). 
In accordance to Aby et al. (15), In spite of viral clearance, there was no 
significant differences in renal function decline or clinical improvement, 
suggests that viral eradication may not be associated with improvement in 
the progression of renal disease. This can be simply explained that, HCV 
infection causes membranoproliferative glomerulonephritis (MPGN) in the 
setting of cryoglobulinemia, which is not the cause in our patient with FSGS. 
The exact mechanism of HCV-induced kidney injury could be attributed to 
Immune complex deposition with HCV proteins and anti-HCV antibodies 
in the mesangium which associated higher proteinuria or HCV induces 
accelerated atheromatous disease at the kidney level. The effect of viral 
clearance on kidney disease progression is conflicting. While, a recent study 
by Emery et al. (16), showed that despite high SVR rates after DAA treatment 
in patients with HCV associated mixed cryoglobulinemia only 29.4% of 
symptomatic patients had complete cryoprecipitate clearance, our patient 
showed decrease in protein excretion. This similar to a meta-analysis, which 
showed that HCV RNA clearance with interferon based therapy was not 
associated with a decrease in serum creatinine, however, those who achieved 
SVR12 did have a decrease in protein excretion (15), +l but, it may be simply 
explained by the decline in urine output over a period of dialysis. The most 
common reported adverse events associated with Paritaprevir/ritonavir/
ombitasvir with dasabuvir therapy included nausea, pruritus, insomnia, 
diarrhea, asthenia, dry skin, vomiting, and anemia, but our patient did not 
experience any of them (17). Although, the main concern for DAAs therapy, 
remains drug-drug interactions, but in our case, no drug interaction noticed. 
Hematologic adverse events, which were frequently observed among patients 
with CKD, were not seen in our case.

CONCLUSION

Our case report demonstrates that treatment with Paritaprevir/ritonavir/
ombitasvir (Viekirax), shows the high safety margin, efficacy and tolerability 
in Hemodialysis-dependent patient under the age of 12. With implications 
of effective HCV- DAAs therapies in children, it may be prudent to institute 
strategies to decrease waiting time and waitlist mortality for HCV+ candidates 
by using DAAs, which approved in adults, for children on waiting list, with 
close monitoring. Further studies are needed to increase the body of evidence 
related to use of the Viekrax with younger children on hemodialysis.

SUPPORT

This case has been treated in HMC and all investigations and medication 
were part of the routine work.
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