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Abstract

Background: Out of the 185 million people infected with hepatitis C virus (HCV) worldwide according to the

World Health Organization (WHO), Egypt had the highest prevalence of HCV reaching 13% of its population with an
estimated number of 12 million people. The prevalence of HCV infection among hemodialysis (HD) patients ranged
from 6 to 60%. HD patients have an increased overall mortality risk if they have chronic HCV when compared to those
without HCV infection. Treatment of HCV with the new direct-acting antiviral agent (DAA) therapy Qurevo “ombitasvir/
paritaprevir/ritonavir” with ribavirin in ESRD was approved in many countries compared to traditional HCV treatment
that faced restrictions in the setting of chronic kidney disease (CKD).

Aim of the study: To evaluate the efficacy and safety of Qurevo/ribavirin regimen in HCV-infected HD patients.

Patients and methods: A prospective cohort study evaluated the outcome of 12-week ombitasvir (NS5A inhibitor)/
paritaprevir (NS3/4A protease inhibitor)/ritonavir with ribavirin combination therapy for 50 HCV-infected HD patients,
over a period of 15 months from December 2016 to February 2018. The primary endpoint was sustained virologic
response 12 weeks after therapy (SVR12) and after 24 weeks of therapy (SVR24).

Results: The SVR12 rate was 96% (48/50); 2 patients (4%) were non-responders to treatment at SVR12, and another 2
(4%) were relapsers after SVR12. As regards the adverse events, the most frequent were fatigue/asthenia in 44 patients
(88%) and worsening anemia (Hb dropped to < 10 g/dl) in 42 patients (84%). GIT upset occurred in 10 patients (20%),
sleep disorders in 8 patients (16%), decreased appetite in 8 patients (16%), respiratory distress in 6 patients (12%),
headache and dizziness in 6 patients (12%), and muscle spasms in 4 patients (8%). ltching (pruritus) occurred in 3
patients (6%). Death occurred in 4 patients (8%) after SVR24 most probably not due to DAA but may be due to myo-
cardial infarction, pulmonary edema, severe hypotension on hemodialysis sessions, and shock due to blood loss in ret-
roperitoneal hematoma following peritoneal dialysis not related to DAA therapy. Hepatic decompensation, hypersen-
sitivity (angioedema), teratogenicity, and drug interactions did not occur in any patient (0%). Other events occurred in
11 patients (22%). They were parenchymal liver changes in ultrasound at the end of therapy after being normal before
therapy (in 3 patients), thrombocytopenia, increased alkaline phosphatase, hiccough, deterioration of hyperten-

sion, urinary tract infection, lower limb cellulitis, vaginal bleeding, and chest infection (in 1 patient each). SVR12 was
achieved in 100% of patients who had to stop or modify the ribavirin dose; this means that ribavirin absence did not
affect the SVR in these patients.
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Conclusion: Our results confirm the efficacy of Qurevo "ombitasvir/paritaprevir/ritonavir” with ribavirin combina-
tion therapy in ESRD patients (on regular hemodialysis) with HCV infection with anemia as the most frequent adverse

event.

Keywords: Hepatitis C virus, End-stage renal disease, Ombitasvir/paritaprevir/ritonavir, Qurevo, Ribavirin

Introduction

People infected with HCV can develop kidney disease as
a result of extrahepatic manifestation of HCV or as a dis-
ease process independent of the HCV infection. In addi-
tion, hemodialysis has been a risk factor for acquiring
HCYV infection. Several studies have shown that patients
on chronic hemodialysis have an increased overall mor-
tality risk if they have chronic HCV (when compared
with those on dialysis who do not have HCV). There are
some data showing that chronic hepatitis C may be a risk
factor for developing renal cell carcinoma. Chronic HCV
infection has also been associated with an accelerated
course of renal disease in HIV-infected persons. Extrahe-
patic manifestations related to HCV, including immune
complex-related renal disease, can require urgent HCV
treatment to resolve or prevent further organ damage [1].

Chronic HCV infection was rarely treated in patients
with end-stage renal disease during the interferon era
because of its toxicities and low tolerability. Among the
new direct-acting antivirals, sofosbuvir is cleared renally
and therefore is not recommended in patients with
estimated glomerular filtration rates below 30 ml/min
per 1.73 m2 Most other direct-acting antiviral agents
are metabolized by the liver, but blood levels of
simeprevir and daclatasvir can rise in the setting of
severe renal impairment. In contrast, Qurevo (ombitasvir,
paritaprevir, ritonavir) undergoes hepatic metabo-
lism and did not require dose adjustment in phase I
studies of patients with mild, moderate, or severe renal
impairment [2].

The availability of new DA As has sparked major enthu-
siasm for treating HCV-infected patients with renal
impairment. Investigators treated HCV-infected patients
with stage 4 or 5 renal disease, including patients on
hemodialysis, with a 12-week regimen of Qurevo with or
without ribavirin. In the preliminary analysis, 10 (100%)
of 10 treated patients achieved a sustained virologic
response 4 weeks after completion of therapy (SVR4),
and no treatment-related serious adverse events occurred
[3]. The most common adverse events were anemia (45%
of patients), fatigue (35%), diarrhea (25%), and nausea
(25%) [4]. Nearly half of the patients had to interrupt or
discontinue ribavirin because of worsening anemia in
some studies [5].

Egypt’s Health Ministry approved the new oral inter-
feron-free hepatitis C drug Qurevo (another trade name

of Viekira Pak). It is produced specially for Egypt by the
UK [6]. Based on that, our study was conducted aiming
to evaluate the efficacy and safety of Qurevo/ribavirin
regimen in ESRD Egyptian patients on regular hemodi-
alysis who are infected with HCV.

Patients and methods

Patients

This cohort study was conducted on 50 patients with
end-stage renal disease, on regular hemodialysis with
hepatitis C virus who received Qurevo/ribavirin regimen
at the hepatic virology clinic at Ain Shams University
hospital from December 2016 to February 2018.

Inclusion criteria

Adults aged > 18 years old patients with end-stage renal
disease (on regular hemodialysis), infected with hepa-
titis C virus with HCV RNA positivity, were included.
They should have compensated liver (Child A cirrho-
sis or no cirrhosis), and Hb level is at least 10 g/dl with
no associated uncontrolled co-morbidity (cardiac,
neuro-psychiatric).

Exclusion criteria

The following are the exclusion criteria: Child B and C
cirrhosis patients; platelet count<50,000/mm?3 HCC,
except 6 months after intervention aiming at cure with
no evidence of activity by dynamic imaging (CT or MRI);
and extra-hepatic malignancy except after 2 years of dis-
ease-free interval. In cases of lymphomas and chronic
lymphocytic leukemia, treatment can be initiated imme-
diately after remission based on the treating oncologist’s
report. Pregnancy or inability to use effective contra-
ception, also inadequately controlled diabetes mellitus
(HbAlc>9%).

Data processing
All patients were subjected to full history taking (includ-
ing renal condition and hepatitis C infection), full clini-
cal examination and baseline laboratory investigations:
CBC, serum creatinine, HCV Ab, HBsAg, PCR for HCV,
liver functions “total and direct bilirubin/serum albumin/
INR; liver enzymes “AST/ALT, alpha feto protein, and
pelvi-abdominal ultrasound.

Treatment with daily fixed-dose combination of 2
tabs Qurevo “paritaprevir (75 mg, NS3/4A protease
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inhibitor)/ritonavir (50 mg)/ombitasvir (12.5 mg,
NS5A inhibitor)” with meal+200 mg ribavirin daily
for 12 weeks was given, tracing the incidence of adverse
events according to checklist and follow-up CBC, liver
enzymes, and liver functions at weeks 4, 8, and 12 of
treatment were done. PCR for HCV was repeated at 12
and 24 weeks after cessation of treatment to determine
the SVR12.

The following are the
responses:

definition of treatment

+ DPatients were regarded as having a rapid virologic
response (RVR) when serum HCV RNA was unde-
tectable at 4 weeks of treatment.

« Patients who were negative for HCV RNA at
12 weeks after the completion of treatment were
considered to have achieved sustained virologic
response (SVR 12) [7].

+ Non-responders are patients who failed to clear
HCV RNA from serum after 12 weeks of therapy,
but as the protocol followed in our hospital did
not include a PCR test at end of treatment, non-
responders were considered those who did not
achieve a negative PCR 12 weeks after therapy, that
is to say, a SVR.

+ Relapsers are patients with the reappearance of
HCV RNA in serum after achieving SVR12.

Statistical analysis

Statistical analysis was done on a personal computer
using the Statistical Package for Social Sciences (IBM
SPSS version 17. 0).

1. Descriptive statistics: mean, standard deviation [SD],
range for numerical data, frequency, and percentage
of non-numerical data.

2. Analytical Statistics:

(a) Paired t-test: unpaired Student T-test was used
to compare between related sample

(b) Chi-square: the hypothesis that the row and
column variables are independent, without
indicating the strength or direction of the rela-
tionship. Pearson chi-square and likelihood
ratio are used to compare the qualitative vari-
ables.

So, P-value is used as the level of significance:
P-value>0.05 is non-significant, P-value <0.05 is sig-
nificant, and P-value <0.01 is highly Significant.
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Results

The sample included 50 patients with end-stage renal dis-
ease on regular hemodialysis with hepatitis C virus who
received Qurevo/ribavirin regimen at the hepatic virol-
ogy clinic at Ain Shams University hospital from Decem-
ber 2016 to February 2018.

Table 1 shows the demographic data and clinical char-
acteristics of the study group (50 patients). As regards
the co-morbidities, hypertension was the most common
(56%), diabetes in (26%), then ischemic heart disease
(8%). Other comorbidities included cerebral palsy and
rheumatoid arthritis in 2 subjects (4%). As regards Child
score calculation, it was mainly A5 in 42 patients (84%)
while A6 was in 8 patients (16%). But liver ultrasound
was normal in 22 patients (44%) and showed abnormal

Table 1 Demographic data and clinical characteristics of the
study group

Demographic data and clinical characteristics

Age (years)

Mean £ SD 51.400+12.838

Range (23-77)
Gender (N (%))

Male 25 (50%)

Female 25 (50%)
Co-morbidities (N (%))

DM 13 (26%)

HTN 28 (56%)

ISHD 4 (8%)

Others 2 (4%)
Child score calculation (N (%))

A5 42 (84%)

A6 8 (16%)
Liver by PAUS (N (%))

Normal hepatic echopattern 22 (44%)

Chronic parenchymatous liver disease 17 (34%)

Coarse echopattern 11 (22%)
Spleen by PAUS

Enlarged 7 (14%)

Normal 43 (86%)
Ascites by PAUS

Yes 2 (4%)

No 48 (96%)

Baseline laboratory investigations (week 0), mean £ SD (range)
Alpha feto protein (1U/1) 3.45943.948 (0.54-26)
Serum Creatinine (mg/dl) 734541981 (3.6-12.75)

PCR for HCV (IU/ml) week 0 2,629,176.880+£4,598,628.996
(10,601-23,102,362)

DM diabetes mellitus, HTN hypertension, ISHD ischemic heart disease, PCR
polymerase chain reaction, HCV hepatitis C virus, PAUS pelvi-abdominal
ultrasound
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hepatic echopattern in 17 patients (34%) and coarse
hepatic echopattern in 11 patients (22%). The Child-
Pugh score has been widely used to assess the severity of
liver dysfunction in clinical work [8].

Table 2 shows that there was a highly significant pro-
gressive decline in the mean Hgb levels starting from
week 4 (12.05 g/dl) to week 12 (8.959 g/dl) (P<0.001),
progressive rise of platelet counts although non-sig-
nificant from a mean of 208.82 x 10%/ml at baseline
to 229.38 x 10°/ml at week 12 with a delta change of
20.560 £ 86.368 (P=0.099). There was a significant rise
in total bilirubin throughout the study (P=0.001, 0.023,
0.012 at weeks 4, 8, 12, respectively) with a progressive
decline in direct bilirubin, together with an improve-
ment of the INR being significant at week 12 (P=0.048,
P=0.03, respectively). As regards liver enzymes, there
was a significant decline in ALT throughout the study
and a significant decline in AST at week 8 (P=0.046).

Table 3 shows the response of the studied group to anti-
viral therapy. SVR 12 occurred in 48 out of 50 patients
(96%). The PCR of another 2 patients turned positive
after SVR12 (considered relapsers).

Table 4 shows that all 4 patients who had ribavi-
rin reduced or stopped had negative PCR at week 24
(SVR12 rate 100%). So, there was no statistical correla-
tion between them. This means that ribavirin dose reduc-
tion or discontinuation due to anemia did not affect the
SVR12 rate.

Table 5 shows that the most common side effects were
fatigue and asthenia in 44 patients (88%), anemia (Hb
dropped to<10 g/dl) in 42 patients (84%), GIT upset in
10 patients (20%), sleep disorders and decreased appe-
tite in 8 patients (16%) each, and respiratory distress and
headache with dizziness in 6 patients (12%) each, fol-
lowed by muscle spasms in 4 patients (8%) and pruritis in
3 patients (6%).

Death occurred, after week 36 and within the 60 weeks
of follow-up of the study, in 4 patients (8%) due to myo-
cardial infarction, pulmonary edema, severe hypotension
on hemodialysis sessions, and shock due to blood loss in
retroperitoneal hematoma following peritoneal dialysis,
most probably and was not related to DAA therapy. It
occurred after a negative SVR 12 and SVR24.

Hepatic decompensation, hypersensitivity (angi-
oedema), teratogenicity, and drug interactions did not
occur in any patient (0%).

Other events occurred in 11 patients (22%). They were
parenchymal liver changes in ultrasound at the end of
therapy after being normal before therapy (in 3 patients),
thrombocytopenia, increased alkaline phosphatase, hic-
cough, deterioration of hypertension, urinary tract infec-
tion, lower limb cellulitis, vaginal bleeding, and chest
infection (in 1 patient each).
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Table 6 shows the managements of patients with hemo-
globin drop to<10 g/dl

Table 7 shows no significant correlation between
reduced or stopped ribavirin and relapse or non-response
to treatment.

Table 8 shows no statistically significant correlation
between HCV viral load and failure of treatment.

Discussion

The worldwide burden of HCV is estimated at 185 mil-
lion out of which 12 million Egyptians suffer from HCV.
Known to us is the morbidity of HCV as a leading cause
of cirrhosis, hepatocellular carcinoma, and also known to
us are the hepatorenal effects of HCV eventually leading
to a higher rate of mortality among hemodialysis patients
in specific. Hemodialysis has been identified as a separate
risk factor for contracting HCV and taking into account
the limited access of antiviral drugs due to the known
toxicity of traditional HCV treatment on dialysis patients,
new DAAs appeared as a better choice with ribavirin in
those patients namely Qurevo ombitasvir/paritaprevir/
ritonavir [9-13].

Our results revealed, regarding the efficacy, our SVR12
rate was 96% (48/50); 2 patients had virologic failure. This
goes in line with the RUBY-I and RUBY-II trials presented
at the meeting of the American Association for the Study
of Liver Diseases (AASLD) held in Boston in November
2016, in which the SVR12 rate was 96% (46/48) in RUBY-I
[14] and 94% (17/18) in RUBY-II by Gane et al. [15]. Also,
like the study in Japan by Atsukawa et al. [16], SVR12
rate was 96.8% (30/31), and like study in Egypt by Hanno
et al. [17], SVR12 was also 96% (48/50). It was similar to
a study in the USA by Lawitz et al. [18], the SVR12 rate
was 95% (63/66), and in another study in Japan by Arai
year 2018, SVR12 was 98.7%.

As regards the safety and adverse events, the most
frequent were fatigue/asthenia in 44 patients (88%)
and worsening anemia (Hb dropped to<10 g/dl) in
42 patients (84%). GIT upset occurred in 10 patients
(20%), sleep disorders in 8 patients (16%), decreased
appetite in 8 patients (16%), respiratory distress in
6 patients (12%), and headache and dizziness in 6
patients (12%). Muscle spasms in 4 patients (8%). Itch-
ing (pruritis) occurred in 3 patients (6%). Two patients
(4%) were non-responders to treatment, and another 2
(4%) were relapsers. Death was reported in 4 patients
(8%), post-treatment probably unrelated to treatment,
due to myocardial infarction, pulmonary edema, severe
hypotension on hemodialysis sessions, and shock due
to blood loss in retroperitoneal hematoma following
peritoneal dialysis. Hepatic decompensation, hyper-
sensitivity (angioedema), teratogenicity, and drug
interactions did not occur in any patient (0%). Other
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Table 2 Comparison between baseline (week 0) and A change in laboratory investigations from baseline at weeks 4, 8, and 12 as
regards blood counts and liver function tests

Laboratory investigations Baseline (week 0) Week 4 Week 8 Week 12
WBC (103/ml)
Mean £ SD 6.648 £2.947 6.759+2.741 6.695 £ 3.641 6.530+£2.371
Range (2.7-20.7) (3.5-16.2) (3.2-27.43) (3.5-14.2)
A change
Mean £ SD 0.111£2917 0.047£4.189 —0.1184£2958
P-value 0.789 0.938 0.780
HGB (g/dI)
Mean £ SD 12.05041.835 10.282+1.962 9278+ 1.747 895941728
Range (10-16.2) (7-13.9) (6.4-13) (42-12.4)
A change
Mean £ SD —1.7684+2.168 —2.7724+2.309 —3.09142.248
P-value <0.001* <0.001* <0.001*
PLT (103/ml)
Mean £ SD 208.820+62.666 216.860 1+ 84.864 224.300465.347 229.380484.586
Range (108-372) (92-589) (105-437) (114-570)
A change
Mean £SD 8.040+88.070 15480 £63.499 20.560+86.368
P-value 0522 0.091 0.099
Total bilirubin (mg/dl)
Mean £ SD 0.543£0.171 0.770£ 0404 0.635+£0.257 0.664£0315
Range (0.19-1) (0.3-2.5) (0.1-1.5) (0.11.9)
A change
Mean £ SD 0.227£0443 0.092+£0.278 0.121+£0.328
P-value 0.001* 0.023* 0.012*
Direct bilirubin (mg/dl)
Mean £ SD 0.351+£0353 0.270£0.206 0.245+£0.190 0.238+0.169
Range (0-1.3) (0-0.98) (0-0.98) (0.03-0.8)
A change
Mean £ SD —0.08140404 —0.1064+0.379 —0.1134+0.392
P-value 0.164 0.054 0.048*
Serum albumin (g/dl)
Mean £ SD 3.866+0.560 4.018+0.555 3.860+0.589 3.864+£0448
Range (2-5.1) (2.7-5.3) (2-5.4) (2.8-4.8)
A change
Mean £ SD 0.152£0.770 —0.006£0.669 —0.00240.563
P-value 0.169 0.950 0.980
INR
Mean £+ SD 1.112+£0.114 1.083+£0.146 1.092+£0.113 1.069+£0.102
Range (0.88-1.4) (0.9-1.87) (0.77-1.31) (0.88-1.36)
A change
Mean £ SD —0.02940.172 —0.020£0.145 —0.043+0.136
P-value 0.240 0338 0.030%
AST (1U/)
Mean £ SD 35.634+33.177 27440+£17.126 26.280+12.876 29.350+16.783
Range (2-222) (6-84) (8-52) (6-94)
A change
Mean £ SD —8.194431.806 —9.354432.381 —62844+31.124
P-value 0.075 0.046* 0.160
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Table 2 (continued)
Laboratory investigations Baseline (week 0) Week 4 Week 8 Week 12
ALT (1U/I)
Mean +SD 34.736420.096 19.060 + 13.549 14.390+5.830 17422410136
Range (9-94) (4-64) (4-30) (5-64)
A change
Mean £ SD — 15676+ 19446 —20.3461+19.962 —17.3144+19.893
P-value <0.001* <0.001* <0.001*

WBC white blood cell count, HGB hemoglobin level, PLT platelet count, INR international normalized ratio, AST aspartate transaminase, ALT alanine transaminase

* highly significant

Table 3 HCV PCR of the studied group at weeks 24 and 36 of DAA therapy

PCR Week 0 Week 24 (SVR 12) Week 36 (SVR24)
N % N % N %
Positive 50 100.00 2 4,00 4 8.00
Negative 0 0.00 48 96.00 46 92
Total 50 100.00 50 100.00 50 100.00
Table 4 Correlation between ribavirin dose reduction or discontinuation and PCR for HCV week 24 (SVR rate)
PCRfor HCV, week  Ribavirin dose reduction or discontinuation Chi-square
24
Yes No Total
N % N % N % Ve P-value
Positive 0 0.00 2 435 2 4,00 0.181 0.670
Negative 100.00 44 95.65 48 96.00
Total 4 100.00 46 100.00 50 100.00
Table 6 Anemia (Hb <10 g/dl) managements
Anemia
Management done N %
Table 5 Prevalence of different known side effects of DAA )
. ESA (added or increased dose) 26 52.00
therapy among the studied group
Blood transfusion 7 14.00
Side effects Number Percent Ribavirin stopped 3 6.00
Fatigue/asthenia 44 88.00 Ribavirin reduced L 200
Anemia (Hb <10 g/dl) 47 84.00 ESA erythropoiesis-stimulating agents
GIT upset 10 20.00
Psychiatric (sleep disorder) 8 16.00
Metabolic (decreased appetite) 8 16.00 events occurred in 11 patients (22%)% during therapy;,
Respiratory distress 6 12.00 not yet proved to be related or not to the drug. They
Nervous system (headache/dizziness) 6 12.00 were parenchymal liver changes in ultrasound at the
Musculoskeletal (muscle spasms) 4 8.00 end of therapy, after being normal before therapy (in
Dermatologic (skin reactions/itching) 3 6.00 3 patients), thrombocytopenia, increased alkaline
Hypersensitivity (angioedema) 0 0.00 phosphatase, hiccough, deterioration of hypertension,
Teratogenicity/embryo death 0 0.00 urinary tract infection, lower limb cellulitis, vaginal
Drug interactions 0 0.00 bleeding, and chest infection (in 1 patient each). These
Hepatic decompensation 0 0.00 results go in line with the RUBY-I trial [14] and Lawitz
Others 1 2200 et al. [18] study in the USA, in which anemia was the
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Table 7 Correlation between ribavirin dose reduction or discontinuation and relapse/non-response to treatment
Relapses and non-response to treatment Ribavirin reduction or discontinuation Chi-square

Yes No Total

N % N % N % X2 P-value
No relapse, no non-response 4 100.00 42 91.30 46 92.00 0378 0.828
Relapse 0 0.00 2 435 4.00
Non-response to ttt 0 0.00 2 435 4.00
Total 4 100.00 46 100.00 50 100.00
Table 8 Relation between HCV viral load and failure of treatment (virologic failure or relapse)
PCR for HCV (IU/ml), Failure of treatment (virologic failure or relapse) T-test
week 0

Yes No t P-value

Range 421.581 —4.000.000 10.601 —23.102.362 —0.158 0.875
Mean £+ SD 2277895.25041991532.363 2659723.1094+4769782.021

most common adverse event. But, unlike the study of
Atsukawa et al. [16] in Japan, which used a ribavirin-
free regimen, and Hanno et al. [17] in Egypt, which
enrolled different CKD stages (2—-5) in which pruritis
was the most common adverse event.

As regards follow-up CBC, liver enzymes, and liver
functions in weeks 4, 8, and 12, we found that HGB lev-
els decrease, total and indirect bilirubin increase due
to ribavirin (RBV)-associated hemolysis [19], and AST,
ALT, and INR levels decrease. This is in agreement with
Hanno et al. [17] study in Egypt.

As regards anemia being the most common adverse
event, several studies including ours confirm 2 obser-
vations. First, anemia during HCV treatment occurs
higher with more advanced renal failure (more in
CKD 5 dialysis patients than CKD 2-5 than non-CKD)
shown by Osinusi et al. [20]. Second, it occurs in the
majority of the studies with ribavirin including regi-
mens. This was obvious in our study which included
both advanced renal failure, ESRD patients on regular
hemodialysis, and ribavirin including regimen.

To overcome anemia in ESRD receiving HCV ther-
apy, ribavirin dose is 200 mg/day (typically starting at
200 mg three times weekly and titrating up to 200 mg/
day as tolerated). Ribavirin should be discontinued if
the hemoglobin level decreases by more than 2 g/dl
despite the use of erythropoietin according to (AASLD)
guidelines [11]. SVR12 rate in our study was achieved in
100% of patients who had to stop or modify RBV dose;
this means that RBV absence did not affect the SVR12
in these patients. This leads us to think of RBV-free reg-
imens in ESRD patients as a safer option of treatment
to avoid severe hemolytic anemia with ribavirin that

occurs with these patients despite various anemia man-
agements during therapy.

The current guidelines recommend two ribavirin-free
regimens for patients with HCV infection and stage 4 or
5 CKD, elbasvir/grazoprevir, which is approved for the
treatment of patients with GT1 or 4 infection, and gle-
caprevir/pibrentasvir, which has pan-genotypic activ-
ity. Both show high efficacy (SVR12) with no anemia as
adverse event in ESRD. For this reason, the regimen used
in our study ombitasvir/paritaprevir/ritonavir and ribavi-
rin would be considered to be alternatives to the 2 rec-
ommended regimens [18]. However, these 2 regimens are
not yet available in Egypt.

There were several limitations in our study. First, we
could not study the effect of our drug on CKD staging
because our patients were all ESRD, CKD 5 on regular
hemodialysis. Second, ribavirin caused hemolytic ane-
mia, which was an inconvenient adverse event. Third,
only 4 patients had to stop or modify RBV which was a
small number. So, we could not draw a firm conclusion
about RBV-free ombitasvir/paritaprevir/ritonavir regi-
men as being effective alone in the treatment of HCV.
Fourth, our study had 2 virologic failures and 2 relapses.
We correlated between them and RBV dose modification
and also HCV viral load but there was no statistically sig-
nificant relation. It was difficult to know the exact causes
of failure of treatment and relapse due to a small num-
ber of them. However, other studies attribute the cause to
resistance-associated substitutions in the NS3/4A region
before treatment. For instance, Q80K shows a threefold
resistance to paritaprevir (NS3/4A protease inhibitor).
The detection rate of pre-existing D168 substitution is
also found [21]. Fifth, we did not do genotyping on the
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patients assuming that genotype 4 is the most common
variant of HCV throughout Egypt and represents more
than 90% of HCV isolates from Egyptian patients [22].
So, we could not study the effect of our drug in differ-
ent HCV genotypes (1-6) However, it is obvious that our
drug shows high efficacy in genotype 4 assuming that
most HCV Egyptians have genotype 4.

Conclusion
Our results confirm the efficacy of Qurevo “ombitas-
vir/paritaprevir/ritonavir” with ribavirin combination
therapy in ESRD patients on regular hemodialysis with
HCYV infection, with anemia as the most frequent adverse
event.

The following are the recommendations:

1. We recommend Qurevo (ombitasvir/paritaprevir/
ritonavir) with ribavirin regimen.

2. For ESRD patients with HCV infection.

3. We also recommend monitoring of hemoglobin
and total bilirubin levels at weeks 4, 8, and 12 for
early detection of anemia or hepatic decompensa-
tion which may lead to drug discontinuation and as a
result we highly recommend RBV-free new regimens
in ESRD patients like elbasvir/grazoprevir or gle-
caprevir/pibrentasvir as a safer option of treatment
to avoid severe hemolytic anemia with RBV that
occurs with ESRD patients.

4. A specialized hepatologist and nephrologist should
be found in hepatic virology clinics to help ESRD
patients plan the most suitable HCV antiviral drug
regimen for each patient.

5. Studies should be done on qualitative HCV genotyp-
ing to detect exact causes of virologic failure/relapse
with the drug (resistance-associated substitutions in
the NS3/4A region before treatment, e.g., presence of
Q80K and pre-existing D168 substitution).
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