AG-2019-133

dx.doi.org/10.1590/S0004-2803.202000000-09

| ORIGINAL ARTICLE

Hepatitis C treatment of renal transplant and
chronic kidney disease patients: efficacy
and safety of direct-acting antiviral regimens
containing sofosbuvir

Fernanda Bellini Lunardi MICHELS, Ana Cristina de Castro AMARAL, Roberto José de CARVALHO-FILHO,
Gustavo de Almeida VIEIRA, Ana Lucia da Silva SOUZA and Maria Lucia Gomes FERRAZ

Received: 10 September 2019
Accepted: 11 November 2019

ABSTRACT - Background — Direct-acting antivirals have revolutionized hepatitis C treatment, also for patients with chronic kidney disease (CKD), but
some controversy exists regarding the use of sofosbuvir (SOF) in patients with glomerular filtration rate (GFR) <30 mL/min. Objective — To evaluate
the efficacy and safety of these regimens for hepatitis C treatment of patients with CKD and after renal transplantation, as well as the impact of SOF
on renal function in non-dialysis patients. Methods — All patients with hepatitis C and CKD or renal transplant treated with direct-acting antivirals
at a referral center in Brazil between January 2016 and August 2017 were included. Efficacy was evaluated based on viral load (HCV RNA) and a
sustained virological response (SVR) consisting of undetectable RNA 12 and/or 24 weeks after the end of treatment (SVR12 and SVR24) was defined
as cure. Safety was determined by adverse events and ribavirin, when combined, was administered in escalating doses to all patients with GFR <60
mL/min. The impact of SOF on renal function was determined by the measurement of baseline creatinine during and after the end of treatment
and its increase was evaluated using the Acute Kidney Injury Network (AKIN) classification. Results — A total of 241 patients (52.7% females) with
a mean age of 60.72%10.47 years were included. The combination of SOF+daclatasvir was the predominant regimen in 75.6% of cases and anemia
was present in 28% of patients who used ribavirin (P=0.04). The SVR12 and SVR24 rates were 99.3% and 97.1%, respectively. The treatment was
well tolerated and there were no major clinically relevant adverse events, with the most prevalent being asthenia (57.7%), itching (41.1%), headache
(40.7%), and irritability (40.2%). Among conservatively treated and renal transplant patients, oscillations of creatinine levels (AKIN I) were observed
in 12.5% of cases during treatment and persisted in only 8.5% after the end of treatment. Of these, 2.0% had an initial GFR <30 mL/min and this
percentage decreased to 1.1% after SOF use. Only 0.5% and 1.6% of the patients progressed to AKIN II and AKIN III elevation, respectively. Con-
clusion — The direct-acting antivirals were safe and efficacious in CKD patients treated with SOF-containing regimens, with the observation of high
SVR rates, good tolerability and few severe adverse events. The combination with ribavirin increased the risk of anemia and the administration of
escalating doses seems to be useful in patients with GFR <60 mL/min. In patients with GFR <30 mL/min, SOF had no significant renal impact, with
serum creatinine returning to levels close to baseline after treatment.

HEADINGS - Chronic hepatitis C. Chronic renal insufficiency. Renal dialysis. Kidney transplantation. Sofosbuvir.

INTRODUCTION

Hepatitis C treatment has undergone several changes in re-
cent years, especially after the arrival of direct-acting antivirals
(DAAs)Y. Acting at different stages of viral replication, these
drugs reach sustained virological response (SVR) levels higher
than 90%, resulting in a curable infection not only in the general
population, but also in special groups such as transplanted and
dialysis patients®?.

With a high prevalence among patients with chronic kidney
disease (CKD), hepatitis C is characterized by high morbidity
and mortality in this population and early treatment is extremely
important in order to prevent complications of the disease®.

Despite divergences regarding the use of sofosbuvir (SOF) in
patients with a glomerular filtration rate (GFR) less than 30 mL/
min®®, when DAAs were approved in Brazil in 2015-2016, only
regimens including this drug were available and good results have
been reported for the general population”®. Inclusive, in a recent
real-world data in Brazil, with 3939 patients included and treated
with sofosbuvir/daclatasvir or sofosbuvir/simeprevir, SVR rates
were higher than 95%.

The aim of this study was to evaluate the efficacy and safety
of SOF-containing regimens in patients with CKD treated con-
servatively, patients undergoing dialysis and patients after renal
transplantation, as well as the impact of treatment on renal function
in non-dialysis patients.
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METHODS

This study included all patients with hepatitis C and CKD seen
at the Liver-Kidney Outpatient Clinic of Federal University of Sao
Paulo undergoing conservative treatment (characterized by GFR
<90 mL/min) or replacement therapy (hemodialysis or peritoneal
dialysis) and post-renal transplant patients, who were treated with
SOF-containing regimens between January 2016 and August 2017.
The informed consent term was explained and obtained from all
participants. Except for renal transplant patients, individuals with
a GFR >90 mL/min at the beginning of treatment were excluded
from the study.

The DAA regimens available for hepatitis C treatment were
instituted according to genotype and were conducted following the
Clinical Protocol and Therapeutic Guidelines effective in 2015 in
Brazil®. A dose of SOF of 400 mg/day was used.

Three measurements of viral load (HCV RNA) were evaluated
to characterize the efficacy of treatment: at the end of drug treat-
ment and at 12 and 24 weeks of follow-up. An SVR with a negative
viral load 12 and/or 24 weeks post-treatment (SVR12 and SVR24)
was defined as cure.

Ribavirin (RBV) was indicated in cases of previous treatment
failure or advanced hepatic fibrosis. When necessary, escalating
doses were administered up to the target dose, determined based
on GFR and manipulated according to tolerability by the patient,
in an attempt to reduce drug-related complications!®!V, This lead-
in period was applied to all patients with GFR <60 mL/min with
the following targets:

GFR of 30-59 mL/min, RBV target of 500 mg/day;

GFR of 15-29 mL/min, RBV target of 250 mg/day;

GFR <15 mL/min or hemodialysis, RBV target of 250 mg,
3x/week.

Safety was determined based on the main adverse events re-
ported during treatment.

The stage of CKD was evaluated based on the GFR calculated
using the CKD-EPI and MDRD equations in all visits.

The impact of SOF on renal function of non-dialysis patients
was determined by the measurements of baseline creatinine during
and after treatment. Increases in serum creatinine were established
in a standardized manner using the Acute Kidney Injury Network
(AKIN) classification?:

AKIN I: elevation of 0.3 mg/dL or of 1.5 to 1.9 times the
baseline creatinine level;

AKIN II: elevation of 2 to 3 times the baseline creatinine level;

AKIN III: elevation >3 times the baseline creatinine level or
creatinine 4.0 mg/dL with an acute increase of at least 0.5 mg/dL.

Ethics approval

The study was approved by the Research Ethics Commit-
tee of the Sdo Paulo Federal University — UNIFESP (number
67763717.2.0000.5505), in accordance with Resolution 466/2012
of the National Health Council of the Ministry of Health (Brazil).

RESULTS

A total of 241 patients (52.7% females) with a mean age of
60.72£10.47 years were evaluated. Genotype 1 was the most
prevalent and was present in 85.5% of cases. The CKD status was
distributed as follows: conservative treatment in 61%, post-renal
transplant in 24.9%, and hemodialysis in 14.1%. The general char-
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acteristics of the sample are shown in TABLE 1. TABLE 2 shows
the treatment regimens used and the number of patients in each
group divided according to CKD status.

TABLE 1. General characteristics of the sample (n=241 patients).

n %
Gender
Male 114 47.3
Female 127 52.7
Age (years)
Mean (SD) 60.72 (+10.47)
Range 26-87
Genotype
Genotype 1 206 85.5
Genotype 2 6 2.5
Genotype 3 29 12.0
Patient group
Conservative treatment 147 61.0
Hemodialysis 32 13.3
Peritoneal Dialysis 2 0.8
Renal transplant 60 24.9
CKD stage
Stage 1 4 1.7
Stage 2 125 51.9
Stage 3 63 26.1
Stage 4 11 4.5
Stage 5 38 15.8
Baseline Cr (mg/dL)
Conservative treatment — mean (SD) 1.13 (£0.55)
Range 0.68-3.96
Median 0.97
Renal transplant — mean (SD) 1.54 (£0.70)
Range 0.69-4.77
Median 1.45
Associated comorbidities
Systemic arterial hypertension 188 78.0
Diabetes mellitus 78 32.4
Obesity 43 17.8
Hepatitis B 3 1.2
HIV (n=133) 6 4.5
Alcohol (n=229)
< 40 g/day 31 13.5
> 40 g/day 6 2.6
Abstinence 31 13.5
Cryoglobulin (n=171)
Present 50 29.2
Fibrosis degree (n=240)
FO/F1 45 18.8
F2 23 9.6
F3 56 233
F4 116 48.3
Child-Pugh (n=116)
A 107 92.2
B 8 6.9
C 1 0.9

CKD: chronic kidney disease; Cr: creatinine.
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TABLE 2. Treatment regimens (n=241 patients).

TABLE 3. Adverse events during treatment with DAAs (n=241).

Tr Conservative CKD stacus Renal
reatment dialysis transplant
regimen
egime 0 % n % @ %
Sofosbvir + 99 41.1 25 104 58 241
Daclatasvir ' ' ’
cofosbuvir + 44 183 8 33 0o 0
imeprevir
Sqfos]a_uylr + 5 0.8 1 0.4 2 0.8
Ribavirin
Sofosbuvir + peg- P 0.8 0 0 0 0

INF + Ribavirin

CKD: chronic kidney disease; peg-INF: pegylated interferon.

Among the 150 patients using RBV, 28% had anemia with
hemoglobin (Hb) <10.0 g/dL: 19.4% of conservatively treated
patients, 5.3% of renal transplant patients, and 3.3% of dialysis
patients. Due to the drop in Hb levels, the RBV dose was readjusted
in 42% of cases and the drug was discontinued in only 15.3%.
Five patients have presented Hb <7.0 g/dL (three using RBV) and
exhibited clinical stabilization after blood transfusion.

Anemia was associated with RBV use (P=0.04), but there was
no significant association between its use and blood transfusion
(P=1.00) or between anemia and CKD status (P=0.739).

The SVR, defined as a negative viral load, was 99.3% after 12
weeks (SVR12) and 97.1% after 24 weeks (SVR24).

Three recurrences occurred, defined as positive HCV RNA in
patients with previously negative viral load after treatment: two in
renal transplant patients and one in dialysis patient. Both transplant
patients carried genotype la (one with Child A cirrhosis and the
other without advanced fibrosis), while the dialysis patient carried
genotype 1b and also had Child A cirrhosis. All three used SOF
+ DCV + RBV.

Three patients presented without a response, persisting detected
viral load 12 or 24 weeks after treatment: two patients with CKD
treated conservatively that realized irregular treatment and one
dialysis patient who developed atrial flutter in the first month of
DAA use and had drugs discontinued after this episode.

There was no case of dropout and the treatment was well
tolerated by the patients, with no major clinically relevant adverse
events in most cases. Adverse reactions were more prevalent among
conservatively treated patients and the most commonly reported
were asthenia (57.7%), itching (41.1%), headache (40.7%), and ir-
ritability (40.2%). Other adverse events included flu-like symptoms,
dizziness, insomnia, and nausea, as shown in TABLE 3. In addition,
no significant association was observed between adverse events
and CKD status (P=0.351), gender (P=0.871), or age (P=0.351).

Evaluation of the renal impact of SOF use among conservative-
ly treated and renal transplant patients showed discrete oscillation
(AKIN I) in creatinine levels in 12.5% of cases during treatment,
which persisted in only 8.5% of the sample 12 weeks after the end
of treatment. Among these patients, only 2.0% had an initial GFR
<30 mL/min and this percentage decreased to 1.1% after medication
use. Although evident, these were mild alterations without clinical
repercussions that did not persist in 1/3 of this subgroup.

Serum creatinine elevations were observed in only two (AKIN
IT) and three (AKIN III) cases; however, among the latter, baseline
creatinine was higher than 3.0 mg/dL in all patients.

There was no significant difference between baseline creatinine
levels and those obtained at the end of treatment in patients with

Adverse event n %
Asthenia 139 57.7
Itching 99 41.1
Headache 98 40.7
Irritability 97 40.2
Flu-like symptoms 91 37.8
Dizziness 90 37.3
Insomnia 83 34.4
| Visual acuity 78 32.4
Nausea 73 30.3
Anorexia 63 26.1
Dysgeusia 62 25.7
Depression 56 23.2
Alopecia 53 22.0
Diarrhea 48 19.9
Exanthema 4 1.7
1, decline.

CKD treated conservatively (P=0.973) or renal transplant group
(P=0.60), nor at 12 weeks of follow-up in either group (P=0.622
and P=0.694, respectively). Likewise, no significant difference in
GFR was observed when baseline levels were compared to the
values at the end of treatment and those obtained after 12 and 24
weeks of follow-up in conservatively treated (P=0.485) varying
from 63.9 mL/min to 61.9 mL/min in this group and from 51.4
mL/min to 50.0 mL/min in renal transplant patients (P=0.550).
Specifically for CKD stages 3 and 4, this variation was from 45.90
mL/min to 45.89 mL/min in stage 3 and from 24.41 mL/min to
24.11 mL/min in stage 4.

DISCUSSION

The treatment of hepatitis C in patients with CKD has been
a challenge over the years; however, the arrival of DAAs has sub-
stantially increased the likelihood of cure in this group, with SRV
rates similar to those observed in the general population*'. Re-
garding the use of SOF, rates ranging from 67% to 87% have been
reported for dialysis patients, which can reach 89.4% in stage 4 and
5 CKD but with some patients using half the recommended dose
(200 mg/day), a fact that could lead to a decrease in the response.
Among renal transplant patients, the response rates reach 100%
at the dose of 400 mg/day, representing a good treatment option
in this population!®',

In addition to being efficacious, DAAs are also considered
safe in CKD, with few adverse events similar to patients without
CKD stage V on hemodialysis. Attention must only be paid to
the higher risk of anemia in cases receiving the combination with
RBV®-2)_ Anemia, which usually affects 40%-50% of patients
using RBV in the therapeutic regimen®*?), manifested in 28% of
the sample. Administration of escalating doses of the drug, with
the dose established according to the GFR, improved tolerability
and reduced the rates of anemia when compared to those reported
in the literature and can therefore be considered a highly effective
preventive measure!'),

Regarding the renal impact of SOF in non-dialysis patients, we
noted slight elevations in a small portion of the population studied,
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which did not exceed values above AKIN I in most of them. These
increases were reversible in a significant percentage, similar to the
finding of Maan et al. for the general population®®,

In dialysis patients, reliable assessment of renal function was
not possible because of the constant variation in creatinine levels
in this group. However, the use of SOF had no significant renal
impact and treatment showed good efficacy and safety in this popu-
lation. This fact was also observed in patients with stage 4 and 5
CKD, with slight improvement of GFR 12 weeks after the end of
treatment in some cases®’??. Within this context, Desnoyer et al.
found no significant accumulation of the inactive metabolite of
SOF (GS-331007) in dialysis patients, with the drug being a good
option for the treatment of this population®?.

Although this increase in creatinine levels is most feared in the
population with GFR <30 mL/min, worsening of renal function
during treatment was mainly observed among patients with GFR
>30 mL/min, which was nonsignificant and reversible in most
cases®!¥?, Taken together, the present findings are similar to those
reported in the literature but higher SVR rates were observed when
compared to the already reported rates.

This study has some limitations. The patients were not rand-
omized to receive different regimens of treatment, but it reflects
real life choices among doctors. Furthermore, the number of he-
modialysis patients was relatively small. However, the number of
patients in conservative treatment was expressive. Considering that
SOF could worse renal function in CKD patients, the information
regarding treatment in conservative patients is probably more useful
than that in hemodialysis patients.

CONCLUSION

The data of this study permit to conclude that DAAs are
efficacious drugs for the treatment of patients with CKD, including
conservatively treated, dialysis and post-renal transplant patients.
These drugs have no significant impact on renal function and can
be used safely in this population.
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Michels FBL, Amaral ACC, Carvalho-Filho RJ, Vieira GA, Souza ALS, Ferraz MLG. Tratamento da hepatite C em pacientes com doenga renal cronica
e pos-tranplante renal: eficacia e seguranca dos esquemas de antivirais de a¢ao direta contendo sofosbuvir. Arq Gastroenterol. 2020;57(1):45-9.

RESUMO - Contexto — Os antivirais de agao direta revolucionaram o tratamento da hepatite C, inclusive para os pacientes com doenca renal cronica

(DRC), porém ainda ha divergéncias no emprego do sofosbuvir (SOF) quando taxa de filtragao glomerular (TFG) <30 mL/min. Objetivo — Avaliar a
eficacia e seguranga desses esquemas no tratamento da hepatite C em pacientes com DRC e pds-transplante renal, além de avaliar o impacto do SOF
sobre a fungao renal dos nao-dialiticos. Métodos — Todos os pacientes com hepatite C ¢ DRC ou transplante renal que realizaram tratamento com
antivirais de a¢ao direta em centro referenciado do Brasil no periodo de janeiro/2016 a agosto/2017 foram incluidos. A eficacia foi avaliada por meio
da carga viral (HCV-RNA), considerando-se cura uma resposta virologica sustentada (RVS) com resultado indetectavel apos 12 e/ou 24 semanas do
término do tratamento (RVS12 ¢ RVS24). A seguranga foi determinada pelos eventos adversos e a ribavirina, quando associada, foi introduzida de
forma escalonada em todos os pacientes com TFG <60 mL/min. Para determinac¢ao do impacto do SOF sobre a fungao renal, foram observadas as
dosagens de creatinina basal, durante e apos término do tratamento com seu incremento avaliado por meio da classificagdo de AKIN (acute kidney
injury network). Resultados — Foram incluidos 241 pacientes, sendo 52,7% do sexo feminino, com média de idade de 60,72+10,47 anos. A associagdo
de SOF +daclatasvir predominou em 75,6% dos casos ¢ anemia esteve presente em 28% dos pacientes que utilizaram ribavirina (P=0,040). As taxas
de RVS12 e RVS24 foram de 99,3% e 97,1%. O tratamento foi bem tolerado, com eventos adversos pouco relevantes, sendo os mais prevalentes:
astenia (57,7%), prurido (41,1%), cefaleia (40,7%) e irritabilidade (40,2%). Entre os pacientes em tratamento conservador e transplantados renais, os
valores de creatinina sofreram oscilagdes AKIN I em 12,5% dos casos, durante o tratamento, persistindo em apenas 8,5% da amostra apds o término,
dos quais 2,0% apresentavam TFG <30 mL/min inicialmente, com queda para 1,1% ap6s uso do SOF. Apenas 0,5% e 1,6% evoluiram com elevagao
AKIN II e AKIN III. Conclusido — Os antivirais de agao direta foram seguros e eficazes em pacientes com DRC tratados com esquemas contendo
SOF, apresentando altas taxas de RVS, boa tolerabilidade e poucos eventos adversos graves. A associagdo com ribavirina aumentou o risco de anemia,
portanto sua introdugao de forma escalonada parece ser ttil nos pacientes com TFG <60 mL/min. Em pacientes com TFG <30 mL/min o SOF nao
apresentou impacto renal significativo, com creatinina sérica retornando a valores proximos ao basal apos o tratamento.

DESCRITORES - Hepatite C cronica. Insuficiéncia renal cronica. Dialise renal. Transplante de rim. Sofosbuvir.
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