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Abstract
Treatment of hepatitis C virus (HCV) infection in patients with chronic kidney disease was difficult in the past because of the use of
interferon (IFN). It was associatedwith high risk IFN-related adverse reactions due to reduced renal clearance of IFN. This study aimed
to evaluate the antiviral efficacy, safety, and tolerability of ombitasvir/paritaprevir/ritonavir/ribavirin in chronic kidney disease patients
infected with chronic HCV.
This observational, open-label prospective study was carried out on 103 patients infected chronic HCV with different grades of

renal impairment. Paritaprevir/ritonavir and ombitasvir (75/50/12.5mg) twice daily plus ribavirin were given to the patients for
12 weeks. Dose adjustment of ribavirin was done according to degree of renal impairment.
Sustained virological response (12 weeks after the end of treatment) occurred in 101 patients (98.1%). Anemia occurred in

48 patients. No serious adverse events were observed in any patient.
Paritaprevir/ritonavir and ombitasvir plus ribavirin for 12 weeks was considered to be safe and effective in the treatment of chronic

HCV infected patients with varying degrees of renal impairment.

Abbreviations: ALT = alanine transferase, AST = aspartate transferase, CKD = chronic kidney disease, ESRD = end-stage renal
disease, HCV = hepatitis C virus, IFN = interferon, SVR = sustained virological response.
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response
1. Introduction

Hepatitis C virus (HCV) infection is highly prevalent in
Egypt.[1,2] Genotype 4 (and in particular subtype 4a) dominates
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the HCV epidemic in Egypt.[1–6] The prevalence of chronic
kidney disease (CKD) including end stage renal disease (ESRD) is
recognized to be significantly higher inHCV-seropositive patients
than in HCV-seronegative subjects.[7–9]
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In the past, treating HCV infection in patients with CKD was
difficult because of toxicities associated with the use of interferon
(IFN) and reduced its renal clearance; so that, the risk of IFN-
related toxicity might increase.[10,11] This toxicity was aggravat-
ed by the concomitant use of renal excreted ribavirin (RBV),
which is minimally eliminated by hemodialysis including
hematologic toxicity in a population already at risk for
anemia.[12]

Ombitasvir/paritaprevir/ritonavir plus dasabuvir (OBV/PTV/ r
+DSV) are mainly metabolized by the liver. They have got FDA
approval for the treatment of HCV patients with severe renal
disease.[13] This regimen was associated with high sustained
virological response (SVR) at post-treatment week 12 (SVR12) in
patients with genotype 1 infection, synonymous with viral
cure.[14] Pharmacokinetics of these DAAs were evaluated in HCV
seronegative persons with mild (creatinine clearance 60–89mL/
min), moderate (creatinine clearance 30–59mL/min), and severe
(creatinine clearance 15–29mL/min) renal impairment. The
plasma exposures observed support the use of this regimen in
HCV-infected patients with renal impairment with no need for
dose adjustments.[15] This study aimed to evaluate the antiviral
efficacy, safety, and tolerability of ombitasvir/paritaprevir/
ritonavir/ribavirin in CKD patients infected with chronic
HCV infection.
2. Patients and methods

This observational, open-label prospective study was carried in
the national hepatology and tropical medicine research institute;
outpatient clinics in internal medicine and tropical medicine
departments in Tanta University Hospital and El-obour clinic in
Kafr-Elsheikh during the period between January and September
2018 on 103 chronic HCV infected patients with varying degrees
of renal impairment with estimated glomerular filtration rate
(eGFR) less than 30mL/min/1.73 m2. Institutional ethical
committee approval was obtained and a written consent was
taken from every participant.
Patients younger than 18 years old, with decompensated

cirrhosis, organ transplantation, severe anemia (Hb level less
than 10 g\dl), and severe uncontrolled morbidity e.g. cardiac
disease, malignant tumors, HIV, or hepatitis B virus co-infection
were excluded from the study. Moreover, pregnant and lactating
females and patients receiving contraindicated concomitant
drugs for ombitasvir/paritaprevir/ritonavir were excluded from
the study.
All patients enrolled in this study were evaluated by Complete

blood count (CBC), liver function tests, liver enzymes including
alanine transferase (ALT) and aspartate transferase (AST),
Fasting blood sugar, serum creatinine and estimated glomular
filtration rate, HBs-Ag testing, a-fetoprotein as well as abdominal
ultrasonography.
Renal function was assessed in our patients by estimating serum

creatinine, blood urea and eGFR calculation for all patients with
serum creatininemore than 1.2mg/dL byCKD-EPI equation[16] as
eGFR is considered tobe an important indicator of kidney function
that is vital for recognition, assessment and management of
CKD.[17–20] All patients received paritaprevir/ritonavir and
ombitasvir (75/50/12.5mg) film-coated table twice daily plus
ribavirin for 12 weeks. RBV was given 200mg 4hours before
dialysis 3 times weekly. In patients without dialysis, the dose of
ribavirin was calculated according to eGFR with eGFR<30ml/
2

min; RBV dose was 200mg daily. RBV was stopped in patients
who developed severe anemia or intolerant to it.
Patients were followed up routinely every 4 weeks. Side effects

were recorded. Complete blood count, liver, and kidney function
tests (serum creatinine and blood urea), quantitative PCR for
HCV RNA and eGFR were performed before the start of therapy
and at weeks 4, 8, and 12 during antiviral treatment. The primary
end point was a SVR at 12 weeks after end of treatment
determined by quantitative PCR for HCV RNA that was also
estimated at weeks 4, 12 (end of therapy). The secondary end
point was to evaluate the side effects and the safety of this regimen
in our patient groups.
2.1. Statistical analysis

Results were statistically analyzed using SPSS statistical package
version 23 (SPSS Inc. Released 2015. IBM SPSS statistics for
windows, version 23.0, Armnok, NY: IBM Corp.). Number
(No), percentage (%) means (x) and standard deviation was used
for description of data. Repeated measures ANOVA (with
Bonferoni correction) with Mauchly test for sphereicty test were
used for comparison among 3 or more consecutive measures in
the same group of quantitative variables. Assumed spherecity was
used for normally distributed data while Greenhouse-Geisser was
used for not normally distributed data.
3. Results

The mean age of the patients included in the study was 58.49 ±
6.92 years; fifty- four (52.4%) patients were males and fifty- five
(53.4%) patients were on dialysis. Baseline demographic and
clinical characteristics are shown in (Table 1).
No significant change was observed in the level of follow up of

serum creatinine (p value=0.11), white blood cells (p value=
0.10), platelets (p value=0.067), total bilirubin (p value=0.54),
and eGFR (p value=0.076); while, there was a significant
decrease in ALT and AST (P value<0.001) (Table 2).
One hundred patients (97.1%) had undetectable PCR for

HCV-RNA at week 4; meanwhile; at the end of treatment; the
response reached 100%. However; 12 week after treatment;
(SVR) occurred in 101 patients (98.1%)while 2 patients had viral
relapse.
Regarding the safety of antiviral treatment; Side effects were

observed in 62 patients. Forty-eight patients had anemia: (44
patients had reduction of RBV dose, 48 patients received
erythropiotein and 4 patients received packed RBCs), while 3
patients presented by pruritus and insomnia. GIT disturbances
were noticed in 3 patients also. However, no serious adverse
events were observed in any patient (Tables 3 and 4).
4. Discussion

The treatment of HCV in patients with renal impairment was a
challenge till the last few years because these patients could not
benefit from INF containing regimen and they were at risk of liver
disease progression. However, this is changed by the era of IFN-
free treatment regimen as these drugs offered a chance for the cure
of these patients.
In this study; 103 patients with chronic HCV infection and

severe renal impairment were enrolled, all these patients had
received ombitasvir/paritaprevir/ritonavir plus ribavirin for 12



Table 3

Side effects in the studied patients.

Side effects No (%) (n=103)
∗
No side effects 41 (39.8)

∗
Have Side effects 62 (60.2)
Anemia 48 (46.6)
Pruritus 3 (2.9)
headache 1 (0.9)
Fatigue 1 (0.9)
Insomnia 3 (2.9)
Diarrhea 2 (1.9)
Nausea 1 (0.9)
Cough 2 (1.9)
Myalgia 1 (0.9)
∗
No=number.

Table 1

Baseline characteristics (n=103).

Pre-treatment
Variable Mean±SD, range, median

Age (yr)
Mean±SD 58.49±6.92
Range 28-75
Median 62

FBG (mg/dL)
Mean±SD 134.86±43.93
Range 78–221

HbA1c
Mean±SD 6.52±0.47
Range 5.8–7.4

eGFR (mL/min/1.73m2)
Mean±SD 21.63±2.57
Range 19–26

AFP (ng/l)
Mean±SD 4.27±2.79
Range 1.5–8.9

INR
Mean±SD 1.08±0.07
Range 1–1.2

Serum albumin (g/dL)
Mean±SD 3.81±0.51
Range 3–4.61

No. (%)
Sex:
Male 54 (52.4)
Female 49 (47.6)

Hypertension:
YES 64 (62.1)
NO 39 (37.90)

DM
YES 14 (13.6)
NO: 89 (86.4)

Dialysis:
Yes 55 (53.4)
No 48 (46.6)

HBsAg:
Positive 0 (0.0)
Negative 103 (100.0)

∗
AFP= alfa-fetoprotein, DM=diabetes mellitus, FBS= fasting blood sugar, HB=hemoglobin,
HBsAg=hepatitis B surface antigen, INR= International normalized ratio, SD= standard deviation.
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weeks, only 3 patients did not achieve virologic response;
However; all our patients were PCR negative at week 12 of
treatment; then ultimately; 2 patients had relapsed at 12 weeks
post treatment (SVR 98.1%).
Table 2

Baseline and follow up laboratory investigations of the studied group

Pre-treatment wk4
Variable Mean±SD Mean±SD Me

Serum creatinine 5.08±2.42 5.11±2.66 5.0
WBCs 7269.12±2976.20 7936.99±3006.74 7480.5
HB 11.82±1.72 10.43±1.56 10.4
Plt 175.87±64.03 178.90±65.78 173.5
ALT 38.15±23.14 28.23±20.06 31.5
AST 37.12±24.71 25.18±12.32 28.2
Total bilirubin 0.84±0.39 0.87±0.32 0.8
eGFR 21.63±2.57 22.45±2.19 21.9
∗
ALT= alanine transferase, AST= aspartate transferase, GFR=glomerular filtration rate, HB=hemoglob

3

This was similar to the results obtained by Atsukawa et al.,
who studied 31 patients suffering fromHCV infection and ESRD
and concluded that rates of rapid virologic response, end-of-
treatment response, and SVR12 were 93.5% (29/31), 100% (31/
31), and 96.8% (30/31), respectively.[21] Also, Pockros et al.,
2016[22] concluded that 18 of 20 HCV positive patients with
CKD who received ombitasvir co-formulated with paritaprevir
and ritonavir, administered with dasabuvir for 12 weeks have
achieved SVRwith 1 patient relapsed after treatment. In addition,
“Muñoz-Gómez et al., 2017”[23] stated that 46 patients suffering
from CKD stage 4 and 5 who received ombitasvir/paritaprevir/
ritonavir(OBV/PTV/r)±dasabuvir (DSV)± ribavirin (RBV) had
95.7% SVR12.
However, as dasabuvir is not available in Egypt. The Egyptian

protocol recommends ombitasvir/paritaprevir/ritonavir with
ribavirin in management of HCV patients with renal im-
pairment.[24] As this study was a real life experience in daily
HCV management practice in Egypt, it reported that Paritap-
revir/ritonavir and ombitasvir plus ribavirin for 12 weeks was
considered to be safe and effective in the treatment of chronic
HCV infected patients with varying degrees of renal impairment.
There was a significant decline in hemoglobin in our patient

group. This could be explained as patients with ESRD suffer from
anemia due to inadequate erythropoietin production and
hemolysis due to decreased RBV excretion. Most of hemoglobin
decline occurred during the first month of treatment. Despite, 48
patients had erythropoietin from the start of therapy they showed
significant decline in hemoglobin. No 1 had to stop RBV and 4
patients had packed RBCs transfusion. Our results were similar
to “Muñoz-Gómez et al, 2017”[23] who concluded that the
(n=103).

wk8
an±SD wk12 wk12 Post P value

0±2.32 4.82±2.12 4.79±2.09 .11
8±2861.25 8983.49±9414.80 7307.00±2566.28 .10
6±1.67 10.52±1.50 11.22±1.59 <.001
8±59.17 178.39±52.72 185.82±48.53 .067
5±16.03 29.44±10.93 28.99±9.81 <.001
8±14.66 27.86±11.68 27.24±10.19 <.001
3±0.23 0.84±0.19 0.86±0.19 .549
6±3.01 22.42±2.98 21.69±2.61 .076

in, N=number, PLt=platelets, SD= standard deviation, WBCs=White blood cells.
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Table 4

Anemia in studied patients and management.

Anemia No. (%)

Grade (10 – 8)g\dL 48 (46.6)
Grade (8 – 6)g\dL 0 (0.0)
RBV dose reduction 44 (42.7)
RBV Discontinuation 0 (0.0)
Erythropoeitin 48 (46.6)
Blood transfusion 4 (3.9)
∗
RBV= ribavirin.
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overall incidence of anaemia in their 2 studied groups was 47.8%
either they were taking RBV or not. On the other hand 9 of the
patients enrolled by Pockros et al, 2016[22] had to stop RBV as
they reached prespecified values for its stoppage.
Both ALT and AST can be considered as surrogate markers of

hepatocellular injury. It was demonstrated that persistent
elevation of ALT and AST was associated with progression of
CHC and increasing risk for cirrhosis.[25–27] So that, follow up of
liver enzymes had been done and there was significant decrease in
ALT and AST until reaching base line at 12 week of therapy and
this decrease was sustained at week 12 post treatment. This was
in agreement with results obtained by Huynh et al, 2018[28] who
studied 115 HCV patients and found that 85.5% and 83.9% of
patients had normal ALT and AST as early as week 2 of therapy
and this percentage increased to 90.8% at post treatment weeks
12 (18). In addition, the study done byAtsukawa et al,[21] showed
marked decrease in patients ALT at 12 weeks post treatment.
Additionally, Khan et al, 2017[29] had concluded that enzyme
levels (particularly AST and AST:ALT ratio) were a viable
alternative to HCV RNA, with strong predictive value in
determining treatment success of DAA therapies.
Renal function tests were stable during treatment and at 12

weeks after therapy. Our results were in accordance with the
results of Muñoz-Gómez et al.[23]; On the contrary, previous
studies showed that SOF-based therapies in patients suffering
from renal function impairment (eGFR<45mL/min) were
associated with high risk of renal function deterioration and
adverse events.[30]

While recent Egyptian study conducted by Eleterby et al had
studied the efficacy of sofosbuvir based regimen in chronic HCV
patients with CKD with eGFR of less than 60mL/min/1.73 m2,
and they concluded that SVR was achieved in 97.5% of their
study population, and that 18 patients of their patients had
improved renal function at end of therapy, they also documented
that patients group with more severe renal disease and those on
dialysis showed lower SVR (80%) and they concluded that these
regimens are safe and effective in treating patients suffering from
chronic HCV with moderate to severe renal impairment.[31]

In all our recovered patients who are on dialysis precautions
are taken to prevent reinfection of those patients according to
CDC recommendations to prevent transmission of HCVwhich is
available since 2001.[32]

One of the strength points of our study is that it was a
prospective study that allowed us to directly follow our patients’
renal function.
The limitation of the study is the limited sample size. So, larger

studies on larger number of patients are recommended to
document these findings.
In conclusion, The use of paritaprevir/ritonavir and ombitasvir

(75/50/12.5mg) daily plus ribavirin for 12 weeks was safe and
4

effective in the treatment of chronic HCV genotype 4 infected
patients with varying degrees of renal impairment.
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