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Abstract. Rapid progression of chronic kidney disease (CKD) is seen in patients with
hepatitis C virus (HCV) infection compared with uninfected patients. Despite the high
efficacy of direct-acting antivirals (DAAV), their cost represents a limiting factor to their
use in developing countries.

Aim. This study aimed to evaluate the efficacy of low dose Sofosbuvir along with
Daclatasvir in the management of HCV infection in end-stage renal disease (ESRD)
patients.

Methods. A total of 82 HCV positive patients on ESRD were included in this study. The
patients were observed for six months without antiviral drugs. Patients who remained
seropositive were divided into two groups. The first group included 26 (37%) patients who
were treated with half-dose Sofosbuvir 200 mg and Daclatasvir 60 mg and the second
group consisted of 44 (63%) patients who have been treated with full-dose Sofosbuvir
400 mg and Velpatasvir 100 mg irrespective of HCV infection genotype for 12 weeks also.

Results. 12 (14%) patients became seronegative spontaneously. All patients (100%) of
both groups achieved sustained virological response with undetectable HCV RNA in
12 weeks of the treatment. There were nonsignificant gastrointestinal side effects in the
full dose Sofosbuvir group. All patients tolerated the DAAs well. No patient discontinued
antiviral therapy due to side effects

Conclusion. In this study, the spontaneous seroconversion of HCV was 14%. Low-dose
Sofosbuvir along with Daclatasvir was safe and as effective as full-dose Sofosbuvir
and Velpatasvir in the treatment of HCV in ESRD patients. Low-dose Sofosbuvir regimen
can be recommended for HCYV infection treatment in ESRD patients.

Key words: Zepatitis C virus infection, direct-acting antiviral therapy, chronic kidney
disease, end-stage renal disease.

Conlflict of interest statement: all the authors declared no competing interests.

© Mostafi M., Jabin M., Chowdhury Z., Khondoker M.U., Ali S.M.,
Tamanna R., Rezwan R., Alomgir S.B., 2020.
Correspondence should be addressed to Mamun Mostafi: mamunmostafi@gmail.com

(2D ev-sn |

YKPATHCBKUIN XXYPHOA HEPPOAOTT TO AlaAidy N22 (66) 2020 OpUriHOABHI HOYKOBI POBOTU 3


mailto:mamunmostafi@gmail.com
https://creativecommons.org/licenses/by-sa/4.0/deed.uk
https://ukrjnd.com.ua/index.php/journal
https://ukrjnd.com.ua/index.php/journal
http://inephrology.kiev.ua/
https://ukrjnd.com.ua/
https://orcid.org/0000-0002-5075-2783
https://orcid.org/0000-0002-4639-862X
https://orcid.org/0000-0003-2668-4829
https://orcid.org/0000-0003-1021-4435
https://orcid.org/0000-0002-3945-024X
https://orcid.org/0000-0003-4901-6858
https://orcid.org/%200000-0001-9071-4864
https://orcid.org/0000-0002-8282-389X
doi:%2010.31450/ukrjnd.2(66).2020.01
http://www.gonosvmc.edu.bd/
http://www.gonosvmc.edu.bd/
http://facilityregistry.dghs.gov.bd/index.php

Original Papers Ukrainian Journal of Nephrology and Dialysis, 2 (66)’2020

© Mocradi M., Ixabin M., Hmsaypi 3., Xoragokep M.Y., A C.M., Tamanna P., Pesyan P., Anmomrip C.B., 2020.
V1K 616.61-085.38-073.27:616.36-002.2]-08

M. Mocradi'-2, M. Ixa6in'-2, 3. Yosaypi'2, M.Y. Xonmokep'-2, C.M. Ami'?,
P. Tamanna?, P. Pe3yan?, C.B. Anomrip®

Pe3yabraT JikyBanns /laknaracBipom Ta Hu3bKo010 103010 CodocOyBipy
NaLi€HTIB 3 XpOHiYHOI0 XBOP00OoI0 HUPOK V /I cTazii Ta BipycHum rematurom C

'Tonomacrasg Camamx BiTrik Megmunnit Konemxk, banrmagern
Tonomacrast Harap rocmitanb, banrmagemn

Pestome. lllsudke npoepecysarnns xponiunoi xeopoobu nupox (XXH) cnocmepiecacmocs y nauyicumis, inghixosa-
nux sipycom eenamumy C (HCV) nopiensano 3 neingixoeanumu. Hesgaxcarouu Ha 8UcoKy eghekmusHicms npomusipycHux
3aco0ig npamoi dii, ix gapmicme € 0OMeHCyOUUM PaKmopom 045 3aCMOCYBAHHS 8 KPAIHAX, WO PO3GUBAIOMbCSL.

Mema. Lle docaioxncenns maso Ha memi oyiHumMu egpeKmugHicms NOEOHAH020 3acmocysants Jlakaamacgipy 3
Huzbkoto dozoro Cogpocbyeipy y aikysanni HCV-ingexuyii y nayienmie XXH V /I cmadii.

Memodu. Y docaioxncenns 6yn0 exatouero 82 ceponozumusrnux nayicumu 3 XXH V J[ cmadii ma éipychum eenamu-
mowm C. Ilepiod cnocmepedicenns 6e3 npomugipycHux 3acobie ckaas niepoky. llayienmie, siKi 3a1UmUAUCS CEPONO3UMUG-
Humu, nodiauau na 0ei epynu. Ilepwa epyna éxaovara 26 (37%) nayienmis, ki ompumyeau AiKy8aHHsI NOAOGUHHOI)
dozoro Coghocoysipy [200 me] ma Jaxaamacsipy (60me), 0o dpyeoi epynu ysiituiau 44 (63%) nauienmu, ski ompumyeanu
noery do3y Coghocbysipy (400 me) ma Beanamacsip (100 me), He3arencHo 8id eenomuny npomsieom 12 muoicnie.

Pezyavmamu. YV 12 (14%) nayicumie cnocmepizcasacy cnonmanna pemicis HCV-ingpexyii. Yei nayienmu, sxi
OMpPUMY8AAU NPOMUBIPYCHI 3aco0u docsieau cmillkoi eipyconoeiunoi 8ionogidi: uepes 12 muxchie aikysanns PHK HCV
He su3Hauanacs. Y epyni nosnoi dosu CoghocOysipy e 6y10 ROMIMHUX 2aCMPOIHMECMUHANLHUX NOOIYHUX epekmis. Yci
nauienmu dobpe nepenocuau npomugipycui 3acobu npsamoi dii. XKoden nayicum ne npununseé npomumugipycHy mepaniio
uepe3 nobiuni echekmu.

Bucnosku. Y yvomy docaioncenni cnonmanna HCV cepoxoneepcis cmanosuna 14%. Huzvka doza Cogochysipy
pasom i3 Jlakaamacsipom Oyna 6e3neuHoro ma makor e egpekmugHor, sk nosua dosa Coghocoysipy y noconauti 3
Beanamacsipom y aikysanti gipycrnoeo eenamumy C 'y nauicumie 3 XXH V JI. Huzeka doza CoghocOyesipy modce Oymu

pexkomendogana 0as niKyeanus gipycrnoeo eenamumy Cy nayieumie 3 XXH V /1.
Karouosi crosa: éipycruii eenamum C, npomugipycna mepanis npamoi 0ii, Xxponiuna xeopoba Hupok, cogpocoyeip,

NIKYBAHHS.

Introduction. The worldwide prevalence of hepa-
titis C virus (HCV) infection in hemodialysis (HD) pa-
tients is 13.5%, whereas only 3% in the general popu-
lation [1]. The overall mortality in patients with end-
stage renal disease (ESRD) and coexistent HCV in-
fection is also much higher than non-infected patients
[2]. The availability of directly acting antivirals (DAA)
for the treatment of chronic hepatitis C infection has
transformed the management of HCV infection. How-
ever, patients with ESRD are difficult to treat due to
a limited number of directly acting antivirals (DAAs)
available for the treatment of this subgroup. The only
FDA-approved all-oral regimens of DAAs for ESRD
patients are Elbasvir/Grazoprevir, Dasabuvir/Ombi-
tasvir/Paritaprevir/Ritonavir, and Glecaprevir/Pibren-
tasvir, which are currently not available in Bangladesh

Mamun Mostafi
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[3-6]. Thus, available approved regimens are limited to
Pegylated Interferon with or without low-dose Riba-
virin, which is associated with poor tolerance, side ef-
fects, high dropout rates, and dismal sustained virologi-
cal response (SVR) rates [7-12].

In general, there is limited scientific data on the
role of DAAs in patients with chronic kidney disease
(CKD). The pan-genotypic NS5B inhibitor Sofosbuvir
is excreted by the kidney and there are higher concen-
trations of the active metabolite (GS461203) in ESRD
patients. Thus, Sofosbuvir is currently not recommend-
ed for HCV infection treatment in CKD and HD pa-
tients [13]. However, several small studies have shown
that Sofosbuvir based regimens are safe in ESRD pa-
tients [14-18].

The present study aimed to describe our experience
of using half-dose Sofosbuvir (200 mg/day) with usual
doses of Daclatasvir (60 mg) in the treatment of hepati-
tis C infection in HD patients.

Materials and Methods. This prospective study
was conducted among the HD patients at Gonoshast-
haya dialysis center, Dhanmondi, Dhaka from October
2018 to September 2019. Only adult patients (age >18
years) on HD for at least 3 months were included in this
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study. Purposive sampling was done among the patients
who fulfilled the selection criteria.

The research protocol was duly approved by the
Gonoshasthaya Nagar Hospital ethical committee (Tri-
al Registration Number: GBRAB/105/2019). Informed
consent was taken from every patient before the trial.

We included 82 HD patients with CHC. None of
the patients was co-infected with hepatitis B or human
immunodeficiency virus. The patients were observed
for six months without antiviral medicine.

46 (65.7%) patients were on thrice-weekly hemo-
dialysis and 24 (34.28%) patients were on twice-weekly
hemodialysis session. (Due to financial constrain some
of our patients are taking twice weekly hemodialysis)
The mean duration of HD was 2.7 years (0.5 -7 years).

70 seropositive patients were randomly divided into
two groups. The first group included 26 (37%) patients
who were treated with half-dose Sofosbuvir 200 mg and
Daclatasvir 60 mg, given daily for 12 weeks irrespective
of CHC genotype. The second group consisted of 44
(63%) patients who were treated with full-dose Sofos-
buvir 400 mg and Velpatasvir 100 mg, given daily for 12
weeks irrespective of CHC genotype also.

A complete evaluation of the pretreatment HCV
status including HCV RNA, baseline liver and renal
functions, and extent of liver disease assessed by ultra-
sonography was carefully reviewed and recorded.

Patients were followed up with complete hemo-
gram, liver and renal function tests after the end of treat-
ment at 12 weeks. HCV load was checked at 12 weeks
post-treatment for a sustained virological response

(SVR 12) in both groups. The virological cure or SVR12
was defined as undetectable HCV RNA 12 weeks after
the end of treatment [3, 19]. Side effects if any were
recorded by the treating physician in the patients’ clini-
cal record file.

Data analysis was done by Statistical Package for
Social Science (SPSS-24). The results are presented
as tables and diagrams. We used Mean (M), Standard
Deviation (SD), Median (Me) and interquartile range
(Q25, Q75) of the data in this study and methods of
their comparison. P-value <0.05 was considered sig-
nificant.

Results: A total of 82 HD patients with CHC were
included in the study. During the observation period
of six months, 12 patients (14%) became seronegative
spontaneously, 70 (86%) patients remained seropositive
after six months. Among them, 40 (57.2%) were female
and 30 (42.8%) were male. The average age of the pa-
tients was 43.70 = 12.01 years. The main CKD etiology
were diabetic nephropathy in 28 (40%) patients, chron-
ic glomerulonephritis in 22 (31.4%), and hypertensive
nephropathy in 20 (28.57%) patients.

The median HCV RNA level in all 70 studied pa-
tients was 2.35 x 104 (1.06 x 103— 1.73 x 106) 1U. 23%
of patients had evidence of cirrhosis, and 100% of pa-
tients were treatment naive.

There were no significant differences in biochemi-
cal parameters in pre and post-treatment examination
in HD patients treated with the half-dose Sofosbuvir
and Daclatasvir (Table 1) and full-dose Sofosbuvir and
Velpatasvir group (Table 2).

Table 1
Pre- and post-treatment changes in biochemical parameters in half-dose Sofosbuvir and Daclatasvir group
Investigations Pre-treatment Post-treatment P-value
Hemoglobin (g/dl), (M £ SD) 9.82*1.5 9.68+1.3 0.546
Bilirubin (mg/dl), Me (Q25-Q75) 0.79(0.55-1.2) 0.81(0.3-1.02) 0.876
AST (U/L), Me (Q25-Q75) 53.23(19-288) 48.87(25-178) 0.768
ALT (U/L), Me (Q25-Q75) 55.45(22-345) 49.23(27-195) 0.653
Albumin (mg/dl), (M £ SD) 3.78+0.38 3.924+0.43 0.850
Table 2
Pre- and post-treatment changes in biochemical parameters in full-dose Sofosbuvir and Velpatasvir group
Investigations Pre-treatment Post-treatment P-value
Hemoglobin (g/dl), (M £ SD) 9.66+1.2 9.32+1.0 0.435
Bilirubin (mg/dl), Me (Q25-Q75) 0.88(0.34-1.7) 0.79(0.45-1.5) 0.786
AST (U/L), Me (Q25-Q75) 58.11(17-322) 42.70(22-192) 0.879
ALT (U/L), Me (Q25-Q75) 56.47(24-387) 49.23(27-195) 0.884
Albumin (mg/dl), (M £ SD) 3.2440.23 3.8910.43 0.782
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In this series, 100% of both groups patients achieved sustained virological response with undetectable HCV

RNA in 12 weeks (Fig. 1).

M Patients achieved sustained virological response with undetectable HCV RNA

120.00%

100.00%

80.00%

60.00%

40.00%

20.00%

0.00%

Sofosbuvir (200 mg) Daclatasvir (60 mg)

Sofosbuvir (400 mg) Velpatasvir (100 mg)

Fig. 1. Virological response in studied HD patients after 12 weeks of the antiviral treatment.

All patients tolerated the DAAs well and none of the
patients reported any serious adverse events. No patient
discontinued antiviral therapy due to side effects. There
were non-significant gastrointestinal side effects (nausea
in 8.2% patients) in the full-dose Sofosbuvir group.

In the half-dose Sofosbuvir group, the patient had
to expend 500 BDT (588 USD) daily and in the full-

80,000.00 BOT
70,000.00 BOT
60,000.00 BDT
50,000.00 BDT
40,000.00 BDT
30,000.00 BDT
20,000.00 BDT

10,000.00 BOT

0.00 BODT

(60 mg) for 12 weeks

dose Sofosbuvir group, the daily treatment cost was 845
BDT (9.94 USD) (p = 0.213).

At the end of 12 weeks, the cost of antiviral treat-
ment was significantly low in the half-dose Sofosbu-
vir group compared to the full-dose Sofosbuvir group:
42000 BDT (494 USD) vs 70980 BDT (835 USD), p =
0.5 (Fig. 2).

Sofosbuvir (200 mg) Daclatasvir

Sofosbuvir (400 mg) Velpatasvir
(100 mg) for 12 weeks

Fig. 2. Medical expenditure after 12 weeks of HCV antiviral treatment in HD patients.

Discussions. Sofosbuvir is an NS5B polymerase
inhibitor that is metabolized intracellular and forms
the active metabolite GS-461203, followed by de-phos-
phorylation resulting in the inactive compound GS-
331007. GS-331007 is primarily excreted by the kidney
(78 % of the administered dose) [14-16]. Therefore,
increased metabolite levels, safety, and efficacy of So-
fosbuvir treatment in HD patients remain an issue.

There are few studies devoted to Sofosbuvir use in
ESRD patients. Nevertheless, there is no specific rec-
ommendation on this topic yet.

Daclatasvir is an NS5A inhibitor that is adminis-
tered at a dosage of 60 mg/day. This medicine is high-
ly bound to plasma proteins (99 %). It is hepatically
metabolized (CYP3A4) and is a substrate of P-group.

Biliary excretion is the major route of elimination [15].
Studies have demonstrated that no dose adjustments of
Daclatasvir are necessary for CKD patients [20, 21].
In our study, 26 HD patients were treated with
low-dose (200 mg) Sofosbuvir and full-dose (60mg)
Daclatasvir for 12 weeks irrespectively of HCV geno-
type. All the patients achieved sustained virological re-
sponse in 12 weeks. Besides, in our study, there were no
significant differences in pre- and post-treatment levels
of hemoglobin and liver function tests. Similar to our
experience Taneja et al. [22] showed sustained viro-
logical response in 65 CKD patients with e GFR<30ml/
min/1.73m? received low-dose Sofosbuvir and full-
dose Daclatasvir. Chowdhury et al. [23] demonstrated
the sustained virological response in patients who were
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treated in an alternate days regime for 12 weeks. In their
study, low-dose Sofosbuvir and full-dose Daclatasvir
were well tolerated by ESRD patients and there were
no major side effects and no treatment discontinuation.
A similar result has been obtained in Taneja et al. study
[22]. Several small studies and case reports have shown
that both low-dose (200 mg) and full-dose (400 mg) of
Sofosbuvir treatment were well-tolerated [17, 24]. Sev-
eral case series have also described a good safety profile
of half-dose Sofosbuvir treatment [23, 25-28].

Velpatasvir is a novel NS5A inhibitor that is licensed
in a fixed-dose tablet with Sofosbuvir (100 mg/ 400 mg).
Velpatasvir is primarily metabolized by the liver and ex-
creted through the biliary system [29-31]. In the present
study, 44 HD patients were treated with full-dose Sofos-
buvir 400mg and Velpatasvir (100 mg), given daily for
12 weeks. All the patients achieved sustained virological
response with undetectable HCV RNA after 12 weeks of
the treatment. A similar study has been done by Borgia et
al. [32] where 95% of patients achieved sustained viro-
logical response.

References:

The main limitation of our study is a small sample
size. However, the study might be the basis for future
large-scale research.

Conclusions. In this study, the spontaneous sero-
conversion of HCV was 14%. The low-dose of Sofos-
buvir with Daclatasvir treatment is safe, well-tolerated
and as effective as full-dose Sofosbuvir and Velpatasvir
in HD patients with chronic hepatitis C. The cost of
low-dose Sofosbuvir antiviral treatment is significantly
chipper compared to the full-dose regime and can be
recommended in the treatment of HCV in ESRD pa-
tients in the developing countries.
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