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RESUMO

Introdugdo: Pacientes com insuficiéncia renal crénica (IRC) representam uma
populagao de importante risco de contaminagao pelo virus da hepatite C (VHC)
e apresentam pior prognéstico na evolugdo da doenga hepatica e renal. O
avanco no tratamento do VHC mudou drasticamente o tratamento da hepatite
cronica pelo VHC, principalmente nessa populagédo de doentes.

Objetivos: Analisar a seguranca e efetividade de regimes contendo sofosbuvir no
tratamento do VHC em pacientes com doenga renal crénica; avaliar o perfil
clinico e epidemioldgico dos pacientes renais cronicos ou transplantados renais
portadores de hepatite cronica pelo VHC

Métodos: Estudo observacional, retrospectivo, realizado em portadores do VHC
e IRC maiores de 18 anos. Foram avaliados a taxa de filtragao glomerular pré,
pos e 3 meses apos o termino do tratamento, presenca de transplante renal,
gendtipo do VHC, grau de fibrose hepatica, existéncia de comorbidades, uso de
imunossupressores, regimes de tratamento indicado para VCH e resposta
virolégica sustentada (RVS), avaliada 12 semanas apos o final de tratamento.
Na analise estatistica, o nivel de significancia adotado foi de 5% (p<0.05%)
Resultados: Setenta pacientes foram analisados. Houve predominio de homens,
a maioria havia realizado transplante renal e apresentava perda moderada da
funcao renal, eram portadores do gendtipo 1 do VHC e néo cirréticos. Trinta e
cinco pacientes foram tratados com esquema contendo sofosbuvir, sendo o
regime mais indicado a associacdo com daclatasvir por 12 semanas de

tratamento. A RVS por intengéo de tratamento foi 88,6% e por protocolo foi



96,9%. O tratamento foi interrompido em 1 (2.85%) paciente por anemia e em 2
(5.7%) por perda da funcgéo renal.

Conclusdo: O tratamento da infec¢ao cronica pelo VHC em pacientes com IRC
com esquemas contendo sofosbuvir € seguro e efetivo, com RVS12 de 88,6%. A
maioria dos pacientes avaliados era composta por nao cirréticos, transplantados
renais, portadores do gendtipo 1 do VHC, em uso de imunossupressores, com
comorbidades e potenciais interacbes medicamentosas, compondo uma

populagao especial de doentes a serem tratados.



ABSTRACT

Introduction: Patients with chronic kidney disease (CKD) represent a population
at high risk for chronic hepatitis C virus (VHC) infection and have a worse
prognosis in the evolution of liver and kidney disease. The advancement of
treatment of HCV dramatically changed the treatment of chronic VHC mainly in
this special population.

Objectives: To analyze the safety and efficacy of Sofosbuvir-containing regimens
in VHC treatment in CKD. In addition, to outlining the clinical and epidemiological
profile of chronic renal or renal transplant patients with chronic VHC infection.
Methods: Retrospective observational study performed in patients with VHC and
CKD over 18 years of age. Renal function was accessed by serum creatinine and
glomerular filtration rate (GFR) pre, post, and 3 months after the end of VHC
treatment, presence of renal transplantation, VHC genotype, liver fibrosis degree,
existence of comorbidities, use of immunosuppressants, treatment regimens for
VHC and sustained virological response (SVR) after 12 weeks of treatment. In
the statistical analysis, the level of significance was 5% (p <0.05%)

Results: Seventy patients were analyzed, and were predominantly male renal
transplant patients with moderate loss of renal function, non-cirrhotic VHC
genotype 1 patients. The most indicated HCV treatment regimen was sofosbuvir
and daclatasvir for twelve weeks of treatment. Thirty-five patients were treated
with a sofosbuvir-containing regimen and achieved SVR in 88.6% (intention to
treat analyses) and 96,9% (per protocol analyses). Treatment was interrupted in

1 (2.85%) patient due to anemia and in 2 (5.7%) due to loss of renal function.



Conclusion: The treatment of chronic VHC infection in patients with CKD with
schemes containing Sofosbuvir is safe and effective, with RVS12 of 88,6%. Most
of the patients evaluated were non-cirrhotic patients, renal transplant patients
with HCV genotype 1, immunosuppressants, comorbidities, and potential drug

interactions, making up a special population of patients to be treated.
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1.REVISAO DA LITERATURA

1.1 Epidemiologia da hepatite C crdnica em pacientes renais cronico

A prevaléncia da infeccdo pelo virus da hepatite C (VHC) em pacientes com
doenca renal varia entre os centros mundiais de dialise, mas € claramente
superior a da populacédo geral (1,2). Um estudo multicéntrico (h=1710) mostrou
a prevaléncia de hepatite C em pacientes dialiticos, em 2012, na Italia de 11,5%,
Estados Unidos de 7,3%, Franca de 6,9%, Alemanha de 4,5% e Canada de
4,1%(2)

Embora a prevaléncia e incidéncia da infeccéo pelo VHC entre pacientes com
insuficiéncia renal em diélise tenha diminuido nas ultimas décadas, estima-se
uma incidéncia de 0,2% a 15% ao ano nesses pacientes em paises europeus
(3).

Existem varios fatores que sao relacionados com as altas taxas de
prevaléncia, como transfusdes de sangue, uso de drogas ilicitas injetaveis, o
periodo de tempo que o paciente esta em hemodialise, entre outros (4,5).

No Brasil, 1,38% da populacéo geral esté infectada com o VHC. O percentual
de expostos ao VHC na faixa etaria de 10 a 19 é de 0,75% (IC 95% 0,53% -
0,98%) e de 1,56% (IC 95% 1,28% - 1,91%) para o grupo de 20 a 69 anos (6).
De acordo com o Censo 2016 da Sociedade Brasileira de Nefrologia, o Brasil
tem uma prevaléncia da infeccao pelo VHC entre pacientes em hemodialise de
4,2% a 3,7% (7).

O gendtipo 1a € predominante entre pacientes hemodialisados, seguido

pelos genadtipos 1b e 3a (8, 9,10). Entretanto, dois estudos, um realizado em
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Belo Horizonte / MG e outro em Rio Grande/ RS, mostraram que o subtipo 2b

representa o segundo subtipo predominante (11,12).

1.2 Rastreamento de hepatite C crdnica em pacientes renais crénicos

A maioria da populacdo portadora de infeccdo crbénica pelo VHC é
assintomatica. E recomendéavel coletar o anti-HCV e realizar a confirmacéo da
viremia através da reacdo em cadeia da polimerase do VHC (PCR-VHC) antes
da sessdo de hemodialise devido esse procedimento reduzir a viremia e
apresentar um resultado falso negativo (13). E importante realizar o diagnostico
precoce de infeccdo por VHC atraves do rastreamento frequente. A Kidney
Disease Improving Global Outocomes (KDIGO) recomenda a coleta de anti-HCV
a cada 6 meses em todos o0s pacientes em centros de hemodidlise e dialise
peritoneal ou que apresentem alteracéo de alanina aminotransferase (ALT). Nos
portadores que ja realizaram o tratamento para VHC, recomendam coletar PCR-
VHC a cada 6 meses devido risco de reinfeccéo (14). A recomendacéao atual do
Ministério da Saude do Brasil é de rastreamento trimestral (15). A monitorizacao
do nivel sérico de ALT deve ser realizada mensalmente em todos os pacientes.
Porém, os niveis de ALT ndo mudam com frequéncia em pacientes com VHC
em hemodialise, sugerindo que as aminotransferases nao sédo bons preditores
de lesdo hepatocelular nesses pacientes, pois ha inibicdo enzimatica por toxinas
urémicas, deficiéncia de piridoxina, perda de enzimas em dialise e interferéncia

de outras substancias dialisaveis na dosagem de aminotransferases (14).

1.3 Influéncia do VHC em pacientes renais cronicos
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A infeccéo pelo VHC em doentes com doenca renal é associada a mais
rapida progressédo da doenca hepéatica, mortalidade devido a complicaces da
cirrose e diminuicao da sobrevida (16,17). Uma metanalise sobre o impacto da
infeccdo pelo VHC na sobrevida dos pacientes em dialise (7 estudos; n =11.589)
mostrou um risco relativo estimado para a mortalidade de 1,34 (intervalo de
confianca de 95% 1,13-1,59) (18). Nos pacientes transplantados renais, o VHC
tem um impacto negativo na sobrevida dos pacientes devido ao risco de perda
do enxerto por rejeicdo e doenca glomerular induzida pelo virus, infeccoes,
diabetes pdos-transplante, cancer e rapida progressao da fibrose hepatica (14).
Os transplantados renais com cirrose muitas vezes evoluem com a perda do
enxerto renal, especialmente se ndo tratado o VHC. Por isso deve ser
considerado transplante duplo (hepatico e renal) nos cirréticos em hemodialise
(14). O estadiamento da fibrose hepatica através de bidpsia hepéatica ou métodos
nao invasivos € recomendado em todos os candidatos a transplante renal,
embora o tratamento possa ser realizado independentemente dessa avaliacéo
(14). Os métodos ndo invasivos apresentam uma precisdo semelhante a bidpsia
hepatica em pacientes com com doenca renal cronica (DRC) em comparacéo
com a populacdo em geral, e a KD/GO recomenda a avaliagao inicial da fibrose
hepatica por métodos ndo invasivos. Os objetivos da analise do grau de fibrose
sdo decidir o tempo de tratamento com DAA e diagnosticar a cirrose, além de
considerar o transplante renal isolado para cirrose compensada e transplante
duplo (hepatico e renal) em cirréticos descompensados. Para decidir quando

tratar o VHC em candidatos a tranplante renal (antes ou apés o transplante) é

importante conhecer o grau de fibrose, o genétipo do VHC e o tempo de espera



16

na fila de transplante. Pacientes sem fibrose (FO) e com expectativa de
transplantar em até 24 semanas podem ser tratados do VHC apés o transplante
(figural) (14).

A infeccdo pelo virus da hepatite C também pode ser responsavel pelo
agravamento da funcdo renal e outras manifestacbes extra-hepaticas, como
linfoma, crioglobulinemia e aterosclerose (19). Portanto, recomenda-se
monitorar a funcao renal de todos os infectados pelo VHC (14). Fabrizi e col (20)
demonstraram que os pacientes com VHC tiveram um aumento de 27% no risco
de DRC em comparacdo com os pacientes sem VHC. Este estudo também
revelou que os pacientes positivos para o VHC tiveram um risco 2 vezes maior
de glomerulonefrite membranoproliferativa (GNMP) e um risco quase 17 vezes

maior de crioglobulinemia (20).

1.4 Tratamento com PEG e ribavirina em pacientes renais crénicos

O tratamento da hepatite C evoluiu rapidamente ao longo dos ultimos
anos. A associacao de peginterferon (PEG-IFN) e ribavirina (RBV) a antivirais de
acao direta (DAA) mostrou que a epidemiologia, a histéria natural e a resposta
ao tratamento do VHC variam entre certas populacdes de pacientes,
especialmente naqueles com descompensacao da cirrose, os transplantados, os
com doenca renal em fase terminal e os coinfectados com virus da
imunodeficiéncia humana (HIV) (21). O manejo da infec¢ao pelo do VHC nessas
populacdes especiais € um desafio, especialmente com a terapia a base de
PEG-IFN, pela reduzida eficacia do tratamento, aumento dos efeitos colaterais e

alteracdo da farmacocinética. Um clearance de creatinina (CrCl) abaixo de 30
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mL/min aumenta a concentracéo plasmatica do IFN em aproximadamente 90%
e a meia vida € aumentada cerca de 40% (22). A ribavirina é excretada
principalmente por via renal, de modo que a sua concentracdo plasmatica
aumenta em mais do que duas vezes em doentes com insuficiéncia renal
moderada a grave.

A monoterapia com PEG-IFN é eficaz para pacientes portadores de VHC
com insuficiéncia renal terminal, com taxas de resposta viroldgica sustentada
(RVS) de 33% a 41% e taxas de abandono de 17% a 30% (22). Um estudo (23)
randomizado de 205 pacientes portadores do VHC com insuficiéncia renal
terminal revelou que a adicdo de uma dose baixa de RBV ao tratamento com
PEG-IFN foi associada com maiores taxas de RVS (64% vs 33% p <0,001) e
anemia severa (hemoglobina <8,5 g/dL) (72% vs 6%, p <0,001), com comparavel
taxa de abandono (7% vs 4%, nao significativo) (23). Com o ajuste da dose e
cuidadoso acompanhamento, o tratamento com PEG-IFN mais RBV em
pacientes com o VHC e doenca renal terminal pode ser associado com taxas de
RVS semelhantes com aquelas de pacientes com funcéo renal normal (23).
Porém, em pacientes com doenca renal crénica com clearance de creatinina
menor que 15 mL/min ou didlise ndo se recomenda adicionar ribavirina ao
tratamento conforme a KDIGO (14). Além disso, o tratamento com IFN €,
frequentemente, ineficaz em receptores de transplante renal e pode estar
associada com um risco elevado de rejeicdo do enxerto (15 a 100%) (21).
Portanto, a terapia a base de IFN sO deve ser iniciada em pacientes
transplantados renais em situacdes especificas, tais como a hepatite colestatica

fibrosante, glomerulonefrite grave ou quando o risco de nao tratamento da
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infeccdo pelo VHC for superior ao risco de complicacbes e ndo se tenha

disponivel os antiviriais de acao direta (DAA) (24).

1.5 Tratamento com DAA em pacientes renais cronicos

No final de 2013, a Food and Drug Administration (FDA) aprovou nos EUA
dois DAA, sofosbuvir e simeprevir, para o tratamento da hepatite C cronica
(25,26) e em meados de 2015 o daclatasvir (27). O sofosbuvir foi o primeiro DAA
aprovado, um inibidor da polimerase codificada pela regido NS5B do HCV, para
o tratamento do virus C, genotipos 1, 2, 3 e 4. Com a eficacia pangenotipica pode
eliminar a necessidade da associacao com interferon. Os eventos adversos mais
comuns (= 20%) relatados em pacientes recebendo sofosbuvir em combinacéo
com ribavirina foram fadiga e cefaléia. Os niveis de sofosbuvir e GS331007 (seu
metabdlito ativo) sdo substancialmente mais elevados em pacientes com
insuficiéncia renal grave (taxa de filtracdo glomerular < 30 mL/min) ou doenca
renal terminal em hemodialise. Com base nos dados disponiveis, a orientacdo é
de que nenhuma reducdo da dose € necessaria para utilizar sofosbuvir em
pacientes portadores de VHC com leve a moderada perda da funcéo renal (CrCI>
30 mL/min). Porém, o uso da dose plena (400 mg) de sofosbuvir ndo € aprovado
para pacientes com Crcl abaixo de 30 mL / min ou em dialise devido toxicidade
cardiovascular e hepatobiliar diagnosticadas em testes com animais. O uso da
dose reduzida (200 mg) € baseado na hipotese de que a exposi¢céo ao derivado
do nucleosideo livre devera ser maior em pacientes com insuficiéncia renal
terminal, e que a reducdo da dose pela metade representaria uma abordagem

segura e clinicamente pratica para diminuir a toxicidade potencial, oferecendo
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uma chance razoavel de eficacia. Portanto, o uso da dose reduzida e plena de
sofosbuvir nesta configuracdo continua a ser estudada (28,29). O simeprevir é
um antiviral de segunda geracao que inibe a protease codificada pela regido NS3
/ 4A do VHC, indicado para o tratamento do genotipo 1. A dose padrdo
recomendada é de uma capsula de 150 mg tomado por via oral uma vez ao dia.
A seguranca e eficacia de simeprevir ndo foram estudadas na doenca renal
terminal. No entanto, como simeprevir € predominantemente eliminado nas fezes
por excrecao biliar, postula-se que uma dose padrao é provavel que seja segura
em doentes em hemodialise. As reacdes adversas atribuidas ao simeprevir sdo
exantema, prurido, nauseas (24). O daclatasvir € um inibidor da polimerase
codificada pela regido NS5A do VHC, que tem demonstrado potente efeito
antiviral e eficacia clinica entre multiplos gendétipos. Sua dose padrédo € 60 mg
uma vez dia, e ndo necessita ser ajustada para funcdo renal ou hepatica. Porém
se recomenda 90 mg quando tratados pacientes em uso de efavirenz, etravirina
ou nevirapina e 30 mg em associacdo com atazanavir/ritonavir ou atazanavir
/cobicistate devido a interacées medicamentosas. E geralmente seguro, bem
tolerado e tem baixa resisténcia. Efeitos colaterais mais comuns séo fadiga e
cefaléia (26).

Recentemente, os dados de seguranca e eficacia dos DAA em populacdes
especiais portadores do VHC tem sido cada vez mais avaliados. Embora o
namero de pacientes seja ainda limitado em ensaios clinicos, estes dados sé&o
promissores, 0 que levou a uma recomendacdo para seu uso publicadas pela
Associacdo Americana para o Estudo das Doencas do Figado (American

Association for the Study of Liver Diseases — AASLD) (28) e a Associacao
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Europeia para o Estudo do Figado (European Association for Study of the Liver
- EASL) (29).

Saxena e col (30) observaram, no estudo TARGET (n=19, sendo 5 em
hemodialise), RVS semelhante entre os grupos com diferentes niveis de funcao
renal quando tratados com sofosbuvir 400 mg/dia (RVS 100%). Contudo,
pacientes com Crcl <30 mL/min experimentaram mais efeitos colaterais, como
anemia, insuficiéncia renal aguda e piora da funcao renal (24%). Assim, a dose
Otima de sofosbuvir a ser usada em pacientes renais graves precisa ser
esclarecida. Uma série de casos (31) analisou 17 pacientes (15 em hemodialise
e 2 pacientes com Crcl < 30 mL/mim ) tratados com sofosbuvir e simeprevir em
dose plena por 12 semanas, sem ribavirina. Todos os pacientes obtiveram RVS
na quarta e décima segunda semana poés-tratamento (RVS 100%). Nao houve
efeitos colaterais importantes, 24% apresentaram sintomas leves, como por
exemplo, insdnia, cefaleia e nduseas. Anemia severa ocorreu somente em um
paciente que necessitou transfusdo sanguinea. Bhamidimarri e col (32)
compararam a dosagem de 200 mg de sofosbuvir ao dia versus 400 mg a cada
dois dias, com dose plena de simeprevir. Esse estudo (n = 15; sendo 12 em
hemodialise) obteve RVS de 91 e 75%, respectivamente. Desnoyer e col (33)
observaram em 12 pacientes em dialise, que sofosbuvir 400 mg, por dia ou
apenas no dia de hemodialise foi bem tolerado, sem perda de funcéo renal. A
RVS foi de 100% em pacientes que usaram sofosbuvir todos os dias e 60% nos
gue receberam trés vezes na semana. Singh e col (34) estudaram pacientes em
hemodialise (n =8) que receberam dose plena de 400 mg de sofosbuvir,

observando RVS em 87,5% dos casos. Dumortier e col (35) mostraram que o
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uso de sofosbuvir 400mg em dias alternados ou trés vezes na semana alcangou

RVS de 88% e ndo houve perda da funcéo renal.

1.6 Tratamento com DAA em transplantados renais

Estudos em pacientes transplantados renais tratados com diferentes DAA,
destacam a obtencdo de RVS de 100% (36,37,38), embora o numero de
pacientes avaliado tenha sido pequeno, entre 15 e 25 pacientes. Os pacientes
que alcancaram resposta viroldgica sustentada antes de realizar transplante
renal apresentam melhor sobrevida (39,40,41). Além de n&o haver risco de
reativar o VHC em decorréncia do uso de imunossupressores (42,43).

A hepatite C crbnica pode ser tratada antes ou apds o transplante renal. Para
decidir quando tratar é importante saber o gendtipo do VHC, grau de fibrose
hepética, tempo de espera na lista de transplante e taxa de filtracdo glomerular.
Se o tempo de espera para receber o rim for maior de 24 semanas, pode-se
tratar o VHC antes do tranplante. Em centros que transplantam 6érgaos de
portadores de VHC, o potencial receptor precisa assinar um termo que aceita

receber o rim com VHC (14) (figura 1).
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Figura 1: Proposta de estratégia em um candidato a transplante renal infectado

pelo virus da hepatite C (KDIGO 2018)
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E importante ressaltar as interacbes medicamentosas dos DAA com o0s
imunossupressores, como por exemplo, os inibidores de protease e com
inibidores de calcineurina ou alvo de rapamicina em mamiferos (nTOR). O
simeprevir tem potencial interacdo medicamentosa com tacrolimus, sirolimus e
everolimus (44). O sofosbuvir e o daclatasvir ttm um baixo risco de interacéo
com imunossupressores e tém acdo pangenotipica. As nteracdes
medicamentosas de antivirais podem ser analisadas no site da Universidade de

Liverpool ( figura 2) (44).

Figura 2: Interagbes medicamentosas entre imunossupressores e DAA

simeprevir daclatasvir sofosbuvir OBV/PTVIr

tacrolimus

P O o
L @ @
- O O
® e @

’Contra-indicado OPotenciaI interacéo ’ Sem interacdo

azatioprina

micofenolato
mofetil

ciclosporina

0000
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Adaptado do site da Universidade de Liverpool (44)



24

2. JUSTIFICATIVA

Até recentemente, a combinacdo de PEG- IFN e RBV era a Unica opcéo
terapéutica para a hepatite C cronica, e os resultados desse tratamento eram
limitados devido a baixa eficacia, pouca tolerabilidade e frequentes efeitos
colaterais.

Nos pacientes renais cronicos, as taxas de respostas eram ainda mais
baixas e os efeitos colaterais maiores. Com o surgimento dos novos antivirais de
acao direta (DAA) contra o VHC, o panorama do tratamento da hepatite C sofreu
grande modificacdo, especialmente em pacientes considerados dificeis de tratar.

Uma das principais preocupacfes que surge em relacdo ao tratamento
com DAA nos pacientes renais crénicos é a seguranca quanto a funcéo renal.
Além disso, nos pacientes transplantados renais ha a questdo das interacfes
medicamentosas com 0S imunossupressores.

Diante do exposto, ensaios clinicos adicionais com os DAA em pacientes
com insuficiencia renal grave e ap0s transplante renal séo necessarios. E de
suma importancia tracar o perfil epidemiolégico dos pacientes renais cronicos
portadores de hepatite C, analisar a evolucao clinica, efeitos colaterais e os
desfechos, como a RVS.

Assim sendo, o0s resultados dessa pesquisa poderdo trazer uma
significativa contribuicdo sobre a resposta dos pacientes com insuficiéncia renal
cronica e/ou transplantados renais tratados com os DAA contra o virus da
hepatite C, uma vez que esses dados sao escassos na literatura internacional e

inexistentes em nosso meio.
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3. OBJETIVOS

3.1 GERAL
Analisar a eficacia do tratamento do virus da hepatite C com esquemas
contendo sofosbuvir nos pacientes portadores de insuficiéncia renal

cronica e/ou transplantados renais.

3.2 ESPECIFICOS
Tracar o perfil clinico-epidemiolégico dos pacientes renais crénicos e
portadores do virus da hepatite C
Avaliar o impacto do tratamento com esquemas contendo sofosbuvir

na funcéo renal
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Abstract

Context: Patients with chronic kidney diseases (CKD) represent a population at
high risk for hepatitis C virus (VHC) infection and have a worse prognosis in the
evolution of liver and kidney disease.

Objectives: To describe the clinical and epidemiological profile of chronic renal
disease or renal transplant patients with chronic hepatitis C.

Methods: Retrospective observational study in patients with VHC and CKD over
18 years of age. Glomerular filtration rate, presence of renal transplantation, VHC
genotype, liver fibrosis degree, comorbidities and use of immunosuppressants
The statistical analysis adopted was p of 5% (p<0.05)

Results: Seventy patients were analyzed, 42 (60%) were men, the mean age
was 52.3 + 11.0 years,61 (87.1%) were renal transplant patients, with moderate
loss of kidney function (mean glomerular filtration rate of 52.3 mL/min/1.71 m?),
32 (59.2%) patients with HCV genotype 1 and non-cirrhotic 58 (82.3%).
Conclusion: Patients with chronic renal disease and chronic VHC infection

present moderate loss of renal function and moderate degree of hepatic fibrosis.

Key words: hemodialysis. kidney transplantion. direct-actin antiviral. sofosbuuvir.

daclatasvir. HCV.
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Resumo

Contexto: Pacientes com insuficiéncia renal cronica (IRC) representam uma
populagao de importante risco de contaminacao pelo virus da Hepatite C (VHC)
e apresentam pior prognostico na evolugao da doencga hepatica e renal.
Objetivos: tracar o perfil clinico e epidemiolégico dos pacientes renais cronicos
ou transplantados renais portadores de hepatite C crénica.

Métodos: Estudo observacional, retrospectivo, realizado em portadores de VHC
e IRC maiores de 18 anos. Foram avaliados taxa de filtragcdo glomerular,
presenca de transplante renal, genétipo do VHC, grau de fibrose hepatica,
existéncia de comorbidades e uso de imunossupressores. Na analise estatistica,
o nivel de significancia adotado foi de 5% (p<0.05%).

Resultados: Setenta pacientes foram analisados, houve predominio de homens
42(60%), média de idade de 52.3+11.0 anos, maioria de transplantados renais
61(87.1%), com perda moderada da funcao renal (média de Taxa de filtragao
glomerular 52.3mL/min/1.7 1.73m?), portadores do gendtipo 1 do VHC 32
(59.2%) e nao cirroticos 58 (82.3%).

Concluséo: Os pacientes com IRC e portadores de VHC crdnicos apresentavam
moderada perda da funcao renal e grau moderado de fibrose hepatica.
Descritores: hemodialise, transplante renal, antiviral de acao direta, sofosbuvir,

daclatasvir, VHC
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Introduction

The prevalence of hepatitis C virus (HCV) infection in patients with end-
stage renal disease is clearly higher than in general population. (V) In Brazil, 1.38%
of the population is chronically infected with the HCV @) and among dialysis
patients the prevalence of HCV ranges from 4,2% to 8.0%®).

There are several factors t related to high prevalence rates, such as blood
transfusions, injecting drug use, the length of time on hemodialysis, among others
@)

HCV in patients with chronic kidney disease (CKD) is associated with
more rapid progression of liver disease, mortality due to complications of
cirrhosis, loss of renal graft, and decreased survival. ©®

Management of HCV in these special populations is challenging, because
of reduced treatment efficacy, increased side effects, and impaired
pharmacokinetics. ©).

The objective of the present study is to evaluate the clinical and
epidemiological profile in a cohort of patients with HCV and CKD in a reference
centre in Southern Brazil.

Methods

This is a retrospective observational cohort study evaluating outpatient
patients with HCV and CKD attended at the Gastroenterology/Hepatology
outpatient clinic of Santa Casa de Misericordia Hospital, Porto Alegre, Brazil.
Data were collected from the records of patients between January and December

2017.
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The inclusion criteria consisted of patients with HCV aged 18 years or older
in any stage of CKD or renal transplantation and not coinfected with human
imunodeficiency virus (HIV).

Clinical characteristics, such as, age, sex, HBV coinfection, HCV genotype,
liver fibrosis (by transient hepatic elastography or hepatic biopsy), use of
substitutive therapy, renal transplantation were evaluated. The use of
immunosuppressive in patients who underwent renal transplantation, and
comorbidities were registered. The laboratory data analyzed were creatinine,
glomerular filtration rate, aminotransferases, albumin, platelets, prothrombin
time. AST/platelet ratio (APRI) and model for end-stage liver disease (MELD)
were calculated.

The renal function was assessed by estimated creatinine clearance (CrCl)
by the Cockcroft-Gault férmula: clearence creatinine = [ (140 — age) x weight (kg)
/creatinine x 72 ] - men value multiplied by 1.00 and women by 0.85 ©) The
staging of CKD was performed according to KDIGO 2018®).

The fibrosis was evaluated by transient hepatic elastography (THE)
when available or liver biopsy when there was a clinical indication for this
procedure.

Chronic infection was defined as the persistence of HCV-RNA for a period
of at least six months. HCV viral load was evaluated by polymerase chain reaction
(PCR) - Real-time using the Extraction and Amplification Method: COBAS®

AmpliPrep / COBAS® TagMan® HCV Quantitative Test, v2.0 (Roche).

Variables with symmetrical distribution were described by mean and
standard deviation and compared by Student's t-test for independent variables.

Variables with asymmetric distribution were described by the median and the
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interquartile range (25" and 75 percentiles) and compared by the Mann-Whitney
test. All statistical analyzes were performed using SPSS software version 23

(IBM, Armonk, NY, USA). The assumed level of significance was 5%.

The present study was approved by the local Ethics Committee under
number 1838479, and is in accordance with the Resolution 466/2012 of the
National Health Council (Brazil).

Results

Seventy patients with VHC and CKD were evaluated. The mean age was 52
+ 11 years (26 to 81 years), and predominance of 42 (60%) males. Sixty one
(87.1%) patients have been previously submitted to renal transplantation, 8
(11.4%) were on hemodialysis and only 1 (1.42%) was a patient with CKD on
conservative treatment.

Considering the stages of chronic renal failure (CKD), 6 (8.6%) patients were
in stage |, 17 (24.2%) in stage Il, 23 (32.8%) in stage Ill, 13 (32.8%) in stage IV
and 11(15.8%) in stage V.

Regarding the renal function, the mean creatinine level was 2.4 + 2.7 mg/dL
and the mean GFR was 52.3 + 29.7 mL/min.

The HCV genotype was evaluated in 54 (77.1%) patients. Genotype 1 was
the most prevalent (59.3%), followed by genotypes 3 (35.2%) and 2 (3.7%). The
sub genotype 1a was the most prevalent (38.9%). Coinfection of different
genotypes (3 and 4) was identified in one patient. The majority of the patients
(n=58; 82.9%) were not previously treated for HCV.

The most common comorbidities were systemic arterial hypertension in 27

(38.6%), diabetes melitus (DM) in 14 (20%) and cardiac arrhythmia in 2 (2.9%).
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Four (5.7%) patients were coinfected with the hepatitis B virus and most were
non-cirrhotic 58 (82.9%).

To evaluate liver fibrosis, 14 (20%) patients performed liver biopsy and 25
(35.7%) by THE.

Fibrosis was classified by THE as FO-F1 in 09 (36%), F2 in 07 (28%), F3
in 5 (20%) and F4 in 04 (16 %) patients.

Twelve (17.1%) patients were cirrhotic, diagnosed by clinical
manifestations or complications (ascites, spontaneous bacterial peritonitis,
esophageal varices or hepatic encephalopathy) and by THE in 4 (16%) patients.
Among the cirrhotic patients, Child-Pugh A predominated (90%).The data can be
observed in table 1.

The analysis of the hepatic profile showed altered aminotransferases in
25/65 (38.4%) patients, serum albumin greater than 3.5 mg / dL in 49/51 (96%)
patients, 15/68 (22%) had platelets below 150 x 103/uL, 7/70 (10%) hemoglobin
<12mg/dL, and all patients had total bilirubin below 2mg/dL. The mean
AST/platelet (APRI) score was 1.04 + 1.37. In cirrhotics, the mean model for end-
stage liver disease (MELD) was 15.5 £+ 4.4.

Mean creatinine of 2.4 + 2.7mg/dl and glomerular filtration rate of 52.3
mL/min/1.71 m?- The data presented can be seen in table 2.

When evaluated the patients who underwent renal transplantation, the
most commonly used immunosuppressive regimen was the combination of
Prednisone, Mycophenolate and Tacrolimus (n=25; 41%).

Discussion

Hepatitis C virus (HCV) infection is most commonly found in patients with

CKD undergoing substitutive therapy. It is believed that viral transmission can
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occur due to several factors such as surgeries, transfusions and many
procedures to which hemodialysis patients are routinely submitted. In Brazil, after
the implementation of screening tests in blood banks in 1993, there was a
decrease in the transmission of this virus during transfusions. There is an
association of the time (in years) the patient is on dialysis and the risk of HCV
infection- ()

The Kidney Disease Guideline: /mproving Global Outcomes (KDIGO
2018) ) suggests to perform hepatitis C screening in patients on dialysis with an
anti-HCV testing when entering the hemodialysis or peritoneal dialysis program.
The surveillance for early diagnosis with new anti-HCV should be maintained
every 6 months. If the patient presents a positive anti-HCV and negative viral
load, keep monitoring with viral load every 6 months. In addition, the ALT should
be monitored monthly, and if there is any modification, a new anti-HCV test must
be performed again.

Several authors reported false-negative results on anti-HCV antibody
testing in patients undergoing hemodialysis due to immunosuppression. This
highlights the importance of performing the viral load, which is the sensitive and
specific diagnostic method for hepatitis C infection (6-9)-

ALT levels do not change frequently in patients with HCV on hemodialysis,
suggesting that aminotransferases are not good predictors of hepatocellular
injury for these patients, since there is enzymatic inhibition by uremic toxins,
pyridoxine deficiency (aminotransferase cofactor), loss of enzymes in dialysis
and interference of other dialysable substances in the dosage of

aminotransferases. The mean ALT level found in the present study was 55 IU/L,
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a higher value than the observed by Fabrizi et al (26.5 IU/L) when evaluated the
aminotransferases level and viral load. (10

The distribution of the HCV genotypes in this study was similar to that
observed in the study by Campiotto (') carried out in different locations in Brazil
and Vidales-Braz (2 performed in southern Brazil. Genotype 1 was the most
prevalent (45.7%).

Four (5.7%) patients were coinfected with the hepatitis B virus. Treatment
of hepatitis C with new DAA may represent a risk for reactivation of hepatitis B
virus in co-infected patients with HCV. A systematic review and meta-analysis
found 17 studies involving 1621 patients, 242 with HBV and 1.379 with resolved
hepatitis B (HbsAg-negative but anti- HBcAb-positive). All were treated with
different regimens containing DAA against HCV. The reacivation of VHB was
observed in 24% (IC95% 19-30) in patients with chronic HBV infection and 1.4%
(0.8-2.4) in those with HBV infection resolved (13),

Staging of hepatic fibrosis through biopsy or non-invasive methods is
recommended in all renal transplant candidates, although treatment can be
performed independently of this evaluation %), THE have similar accuracy to liver
biopsy in CKD patients compared to the general population, and the KDIGO
guideline recommends initial evaluation of hepatic fibrosis by non-invasive
methods. The objectives of the analysis of the degree of fibrosis is to decide the
time of treatment with DAA and to diagnose cirrhosis. In addition to considering
isolated kidney transplantation for compensated cirrhosis and conjugated liver
transplantation in decompensated cirrhotics. In addition to the fibrosis grade, it is
to decide to treat before or after renal transplantation, it is important to know the

expected time for transplantation, genotype and GFR. For example, a patient with
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FO and expectation of receiving transplant before twenty-five weeks can treat

HCV post- treatment 14,

Hepatitis C virus infection may be also responsible for worsening renal
function and other extrahepatic manifestations, such as lymphoma,
cryoglobulinemia, and atherosclerosis. Therefore, it is recommended to monitor
the renal function of all those infected by VHC. 14 . The study demonstrated that
patients with HCV had a 27% increased risk of CKD compared with patients
without HCV. This study also revealed that VHC-positive patients experienced a
2-fold higher risk of membranoproliferative glomerulonephritis (MPGN) and a
nearly 17-fold higher risk of cryoglobulinemia. Effective antiviral treatments have
been shown to reduce risk of CKD by 30%(15),

HCV infection has a negative impact on the survival of post-renal
transplant patients due to the increased risk of graft loss due to rejection and
glomerular disease induced by the virus, infections, post-transplantation
diabetes, cancer and rapid progression of liver fibrosis. (1% Although HCV
eradication is of prominent importance, renal transplant recipients have always
represented a special population of difficult treatment. Interferon-based therapies
were associated with low rates of sustained virological response (SVR 17-38%)
and high risk of graft dysfunction (51%), being contraindicated in those who
undergone to kidney transplantation. (') Currently, the use of DAA has been an
important step in the treatment of HCV infection due to SVR ranging from 60% to
100% according to genotype and degree of hepatic dysfunction. (17:18.19) There are
few studies on the use of DAA in patients with CKD or kidney transplant
recipients, but with encouraging results. (20:21.22.23). |n the present study, more than

half of the cohort is waiting the use of DAA.
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Most of the patients in this study were immunosuppressed by tacrolimus.
To know the drug interactions of DAA is of fundamental importance, particularly
the interaction between protease inhibitors and calcineurin inhibitors or
mammalian target of rapamycin (mTOR) inibitors. (4
Conclusion:

In conclusion, this study evaluated a representative sample of chronic
kidney diseases patients in a reference center in the southern region of Brazil.
The majority of patients were non-cirrhotic, kidney transplant recipients, HCV,
genotype type 1, used immunosuppressants, had comorbidities and potential

drug interactions, therefore they are a special population.
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Table 1: Clinical characteristics of patients with VHC and CKD (n=70)

Age; years 52.3+11.0
Sex, Male 42 ( 60)
VHB coinfection 04 (5.7)
Kidney transplant recipientes 61 (87.1)

CKOD staging (Crcl; mL/min)

1 (Crcl >90) 6 (8.6)
2 (Crcl 60-89) 17(24.2)
3 ( Crcl 30-59) 23 (32.8)
4 (Crcl 15-29) 13 (18.5)
5 (Crcl <15 or Hemodyalisis) 11 (15.8)
VHC Genotypes 54 (77.1)
1a 21 (38.9)
1b 11 (20.4)
2 02 (3.7)
3 19 (35.2)
3+4 01 (1.85)
Comorbidities 59 (84.2)
Systemic arterial hypertension 27 (38.6)
Diabetes mellitus 14 (20.0)
Arrhythmia 02 (2.9)
Cirrhosis 12 (17.1)
CTPA 11 (91.6)
CTPB 01 (0.8)

CTPC 0 (0)
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Liver biopsy 14 (20.0)
FO 03 (4.3)
F1 04 (5.7)
F2 06 (8.6)
F3 01 (1.4)
F4 0 (0)

Transient hepatic elastography 25 (35.7)
FO 04 (16.0)
F1 05 (20.0)
F2 07 (28.0)
F3 05 (20.0)
F4 04 (16.0)

CKD = chronic kidney disease; CTP = Child Tourcotte- Pugh escore; CrCl:

Creatinine clearance; HBV: hepatitis B virus; HCV: hepatitis C virus;



Table 2: Laboratorial characteristics of patients with VHC and CKD

Variable (n) Mean t standard deviation
Creatinine; mg/dl (70) 2427
GFR; mL/min/1.73m? (70) 52.3 £ 29.7
AST,; U/L (65) 48.2 + 33.5
ALT; U/L (68) 55.0+ 42.2
Albumin; g/dL (51) 42+04
Platelets; x 10%/uL (68)  175.7 + 64.8
TB; mg/dL (59) 0.7+04
HB; g/dL (70) 13.3+1.8
APRI score (64) 1.04 £ 1.37
MELD (12) 155+4.4

47

GFR = glomerular filtration rate AST: aspartate aminotransferase; ALT: alanine

aminotransferase; TB: total bilirubin; HB: hemoglobin; APRI score: AST/platelet

ratio; MELD: model for end-stage liver disease
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Abreviations

HCV :virus da hepatite C

HBYV :virus da hepatite B

DAA: direct-acting antiviral

CKD: chronic kidney disease

SVR: sustained virological resposnse
GFR: glomerular filtration rate

SOF: sofosbuvir

KDIGO: Kidney Disease Improving Global Outocomes
PCR: polymerase chain reaction
ANOVA: analysis of variance

GESF: Focal segmental glomerulosclerosis
DM: diabetes mellitus

SAH: systemic arterial hypertension
THE: transient hepatic elastography
CTP: Child-Turcotte-Pugh

Mtor: mammalian target of rapamycin
NS3/4A: nonstructural protein 3/4A
NS5A: nonstructural protein 5A
NS5B: nonstructural protein 5B

ALT: alanine aminotransferase

CrCl: creatinine clearance

AZA: azathioprine

CYA: cyclosporin

50



FK: tracolimus

MMF: mycophenolate mofetil

Com: comorbidities

Gen: genotype

Cr: creatinine

SAH: systemic arterial hypertension
DM: diabetes mellitus

CHF: congestive heart failure

AF: atrial fibrillation
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Abstract

INTRODUCTION AND AIM: The advent of direct-acting antivirals (DAA)
dramatically changed the treatment of hepatitis C virus (HCV), including those
with chronic kidney disease (CKD). The aim of the present study was to analyze
the effectiveness and the safety of Sofosbuvir-based regimens to treat patients

with HCV and CKD.

MATERIAL AND METHODS: A retrospective, observational study in patients with
chronic HCV and CKD treated with sofosbuvir-based regimens. Liver fibrosis,
comorbidities, HCV genotype and sustained virological response (SVR) at 12th
week post-treatment were evaluated. Renal function was accessed by serum
creatinine and estimated glomerular filtration rate (GFR). The assumed level of

significance was 5%.

RESULTS: Thirty-five patients being 33 (94.3%) treated with sofosbuvir and
daclatasvir and 2 (5.7%) with sofosbuvir and ribavirina were analyzed, 19 (54.3%)
were women, mean age of 52.1+10.9 years, 32 (91.4%) were already renal
transplanted and 3 (8.6%) were on hemodialysis. Coinfection with hepatitis B
virus (HBV) was found in 2 patients (5.7%), with reactivation of HBV in one. The
mean GFR was 65.8+28.6 and 63.7+28.3 mL/min pre- and post-treatment
respectively (p>0.05). There was no difference between the CKD levels
throughout the follow-up (p=0.459). The SVR by intention to treat was 88.6% and
per protocol 96.9%. Treatment was interrupted in 1 (2.85%) patient due to anemia

and in 2 (5.7%) due to loss of renal function. The was no death during the period.
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CONCLUSION: Sofosbuvir is effective in patients with CKD, but should be

monitored for eventual loss of renal function.

Key words: hemodialysis; kidney transplantion; direct-acting antiviral, sofosbuvir;

daclatasvir; HCV.



54

The prevalence of hepatitis C virus (HCV) infection in patients with end-stage
renal disease is clearly higher than the observed in the general population (1) In
Brazil, 1.38% of the population is infected with HCV (2) and in patients on dialysis,
the prevalence of this infection ranges from 4.2% to 8% depending on the renal
replacement therapy center (3). HCV infection in patients with chronic kidney
disease (CKD) is associated with a more rapid progression of liver disease,
increased mortality due to complications of cirrhosis, loss of renal graft and
glomerulonephritis, thus contributing to a worse prognosis in these patients (4).
Despite the relationship between HCV and the progression of CKD the vast
majority of patients with CKD remained untreated, because they were historically
a difficult to treat population due to the frequent adverse effects associated with
medications used to treat HCV (5,6). In addition to the complexity of the
treatment, the use of Interferon in renal transplant recipients may be associated

with a high risk of graft rejection (15% to 100%) and is contraindicated in this set
(7).

The advent of direct-acting antivirals (DAA) dramatically changed the treatment
of HCV including the special population of patients with CKD. In 2015, the use of
sofosbuvir (SOF) based regimens was approved in Brazil (8). Renal transplant
patients and patients on hemodialysis have been treated with DAA since then,
but the importance of individualizing the treatment due to the risk renal disfunction

was also emphasized.

The objective of the present study was to analyze the effectiveness and the safety

of sofosbuvir-based regimens to treat patients with CKD.



55

METHODS

A retrospective, observational study was performed in all patients cronically
infected with HCV and CKD at various stages treated with SOF-based regimens
at the Gastroenterology/Hepatology outpatient clinic of the Santa Casa Hospital,

Porto Alegre, Brazil from June 2016 to March 2018.

The age, gender, liver fibrosis, comorbidities, HCV genotype and sustained

virological response (SVR) at 12th week post-treatment were evaluated.

Renal function was accessed by serum creatinine and GFR calculated using the
Cockroff-Gault formula before, after treatment and 3 months after the end of
treatment (5). Chronic kidney disease was classified at different stages according
to criteria established by Kidney Disease Improving Global Outocomes (KDIGO)
(5). Kidney transplantation prior to treatment and the use of immunosuppressants

were also registered.

Chronic HCV infection was defined as the persistence of VHC-RNA for a period
of at least six months. Molecular diagnosis VHC were performed by polymerase
chain reaction (PCR) - Real-time using the Extraction and Amplification Method:

COBAS® AmpliPrep / COBAS® TagMan® HCV Quantitative Test, v2.0 (Roche).

Patients were considered to have cirrhosis based on clinical, image, laboratory

or histologic parameters (METAVIR score) (9).

Treatment with DAA was performed according to the Brazilian Public Health
system (2015) (8), which recommended that patients with CKD and kidney
transplant patients should be treated with a non-interferon-alpha regimen and, if

possible, without ribavirin.
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In the statistical analysis, the quantitative variables were described by mean and
standard deviation (if normal distribution) or median and interquartile range (if
asymmetric distribution). The normality of the continuous variables was evaluated
by the Shapiro-Wilk test. Categorical variables were described by absolute and
relative frequencies. To compare means before and after treatment, the paired t-
student test was applied. In case of asymmetry, the Wilcoxon test was used. For
the categorical variables, the McNemar test was applied. To compare means
between the three moments, the analysis of variance (ANOVA) for repeated
measures was applied. In case of asymmetry or ordinal variables, the Friedman
test was used. The association between numerical and ordinal variables was
evaluated by the Spearman correlation coefficient. The significance level adopted
was 5% (p <0.05) and the analyzes were performed in the SPSS program version

21.0.

The present study was approved by the Research Ethics of local Committee

(number 1838479).

RESULTS

Thirty-five patients were analyzed. There was a light predominance of females
19 (54.3%), the mean age was 52.1 + 10.1 years (34 to 70 years), 32 (91.4%)
were previously submitted to renal transplants and 3 (8.6%) patients were on

hemodialysis (Table 1).

Considering the stages of chronic renal failure disease (CKD), 16 (45.7%) were
stage lll or worse. Regarding the etiology of renal failure, 24 (68.5%) had no
diagnosis, and systemic lupus erythomatous was found in 3 (8.57%) patients.

Focal segmental glomerulosclerosis (GESF), diabetes mellitus (DM), systemic
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arterial hypertension (SAH) , polycystic kidney disease, Alport syndrome, chronic
pyelonephritis and Bor syndrome were responsible for the etiology in a few
patients (8; 22.8%). HCV genotype 1 was the most prevalent (22; 62.8%) (Table

1).

Coinfection with hepatitis B virus (HBV) was found in 2 patients (5.7%). There it
was observed the reactivation of HBV in one of these, immediatly post-treatment
of HCV in was a renal transplant patient, genotype 1 patient, using tenofovir since
2012, with HBV viral load undetectable pre-treatment. The patient presented SVR
after HCV treatment, and after HBV reactivation, entecavir was associated with

tenofovir.

In the evaluation of liver fibrosis, no patient underwent liver biopsy. Transient
hepatic elastography (THE) was performed in 12 (34.2%) patients, showing
absence or mild/significant fibrosis (FO-F1-F2) in 7 (58.3%) and advanced fibrosis
(F3-F4) in 5 (41.7%) patients. Cirrhosis was diagnosed by THE in 4 (11.4%)
patients, and by clinical presentation (portal hypertension with ascites and
esophageal varices) in 4 (11.4%). Among the 8 cirrhotics, 5 (14.2%) were Child-

Turcotte-Pugh (CTP) A and 3 (8.6%) CTP B (Table 1).

The prevalent comorbidities were systemic arterial hypertension in 18 (51.4)
patients, diabetes mellitus in 11 (31.4%), heart failure in 3 (8.6%) and cardiac

arrhythmia in 4 (11.4%) (Tablel).

Of the 35 patients who underwent HCV treatment, 33 (94.2%) were treated with
sofosbuvir and daclatasvir, of whom 8 (24.2%) received ribavirin. The 2 (5.7 %)

patients with HCV genotype 2 were treated with sofosbuvir and ribavirin (Table2).
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Full dose of sofosbuvir was used in 33 (94.2%) patients, and half dose (1 tablet

on alternate days) in 2 (5.7%) patients.

Thirty-two (91.4%) patients were receiving immunosuppressants because they
were kidney transplant recipients. Immunosuppressive regimens were not
modified during HCV treatment. There was a predominance of prednisone
associated with mycophenolate mofetil and tacrolimus in 15 (42.9%) patients

(Table 3).

The treatment was suspended in 3 (8.6%) patients, in 1 (2.8%) due to anemia
and 2 (5.8%) due to a significant loss of renal function. The 3 patients who
stopped treatment were cirrhotic, and the one who had anemia was on

hemodialysis.

SVR was evaluated in 32 patients who completed the treatment, and 31 (88.6%)
achieved SVR 12 in an intention to treat analysis; per protocol 96.9%. Only 1

(2.8%) presented HCV recurrence after treatment.

When the median creatinine and mean GFR were analyzed, there was no
statistically significant difference before and after treatment with bases sofosbuvir
(Table 4). Creatinine improvement was observed in 19 (54.3%) patients, and the
worsening in 12 (34.3%) patients, though only 2 (5.7%) progressed to a more
advanced stage of CKD. The remaining 4 (11.4%) patients did not present any

difference in renal function before and after treatment. (Table 5).

DISCUSSION

In the present study, a series of cases of patients with chronic renal disease and
HCV were treated with the new DAA, successfully achieving SVR and there is no

dysfunction. Most of the patients were renal transplant patients, non-cirrhotic
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patients with HCV genotype 1, and the most commonly used treatment regimen

was the association of sofosbuvir and daclatasvir for 12 weeks.

Hepatitis C virus often has a negative impact on the survival of post-renal
transplant patients due to the increased risk of graft loss due to rejection and
disease infection, post-transplant diabetes, cancer and rapid progression of liver

fibrosis (10).

Although eradication of HCV is of paramount importance, renal transplant
recipients have always represented a special difficult to treat population.
Currently, the use of DAA has been an important step in the treatment of HCV
infection due to rates of SVR ranging from 60% to 100% according to genotype

and degree of hepatic dysfunction (11).

Manys studies in the literature that evaluate the use of DAA in chronic kidney
disease presented with encouraging results. Desnoyer A et al (12) observed that
sofosbuvir was well tolerated in 13 dialysis patients. However, SVR12 was 100%
in patients who used Sofosbuvir full dose and 60% in those who received three
times a week. Saxena et al (13) observed, in Saxena study (n = 19, being 5 on
hemodialysis), no difference in the SVR regardless of renal function. However,
patients with GFR <30 mL/min experienced more anemia and worsened renal
function after using sofosbuvir (13). Studies on kidney transplant recipients
treated with DAA stand out with 100% SVR12 (14,15,16). This study confirms
that sofosbuvir-based therapies are effective in patients with CKD. In this series
of 35 cases, the SVR12 was reached in 31 (88.6%) patients. Only one patient

(2.8%) developed HCV recurrence after treatment; he was genotype 1A, under
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hemodialysis, presented fibrosis F1 evaluated by transient hepatic elastography

and was treated with sofosbuvir, daclastavir and ribavirin for 12 weeks.

Treatment of hepatitis C with new DAA may represent a risk for reactivation of
hepatitis B virus in co-infected patients with HCV. A systematic review and meta-
analysis found 17 studies involving 1621 patients, 242 with HBV and 1.379 with
resolved hepatitis B (HBsAg-negative and anti- HBc-positive). All were treated
with different regimens containing DAA against VHC The reacivation of HBV was
observed in 24% (IC95% 19-30%) in patients with chronic HBV infection and
1.4% (0.8-2.4%) in those with resolved HBV infection (17). In the present study,
2 (5.7%) patients were HBsAg positive, and one reactivated HBV during use de

DAA.

To know the drug interactions of DAA is of fundamental importance, particularly
the interaction between protease inhibitors and calcineurin inhibitors or
mammalian target of rapamycin (MTOR) inibitor, Simeprevir, a second-
generation antiviral that inhibits the protease coded by the HCV NS3/4A region,
has potential drug interaction with tacrolimus, sirolimus and everolimus (18).
Sofosbuvir (polymerase inhibitor encoded by the HCV NS5B region) and
daclatasvir (HCV NS5A region-encoded polymerase inhibitor) have a low risk of
interaction with immunosuppressants and have pangenotypic action. In this

study, the vast majority of patients were renal transplant patients (33; 94.3%).

All patients were treated with sofosbuvir based regimes. Renal transplant patients
were using immunosuppressants, 8 (25.0%) used schedules with ciclosporin, and
17 (48.5%) with tacrolimus. There was no need for more frequent control of the

levels of immunosuppression due to the lack of drug interaction with these DAA.



61

This study showed that treatment with sofosbuvir was well tolerated in chronic
renal patients, but 3 (8.6%) patients discontinued therapy. The two patients
worsening renal function were cirrhotic Child-Turcotte-Pugh B, renal
transplanted, in the advanced stages of CKD stage 3 (GFR 41mL/min) and stage
4 (GFR 27 mL/min). The other patient who discontinued treatment for
symptomatic anemia (hemoglobin drop) was cirrhotic on hemodialysis using

sofosbuvir, daclatasvir and ribavirin.

There was no statistically significant difference between creatinine levels and

glomerular filtration rate before, at the end after three months of treatment.

In conclusion, this study suggests that treatment HCV in patients with CKD is safe
and effetive with potential benefit in renal function treated with DAA and obtaining
SVR. However, these should be monitoring for GFR decline. On the other side,
there was a little improvement in renal function in the vast majority of patients
after treatment. Future studies are needed to determine predictors of renal
recovery with VHC eradication and to confirm long-term effects of HCV

eradication on renal function.
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Table 1: Clinical characteristics of patients with HCV and CKD (n=35)

Clinical characteristics

Age; years; m = DP [range]

52.1+ 10,9 [34 — 70]

Sex,female; n (%) 19 (54.3)
VHB coinfection; n (%) 02 (5.7)
Kidney transplant recipientes; n (%) 32 (91.4)

CKD staging (Crcl; mL/min); n (%)

1 ( Crcl> 90)

06 (17.1%)

2 ( Crcl 89-60)

13 (34.2%)

3 ( Crcl 59-30)

12 (37.1%)

4 ( Crcl 29-15) 01 (2.9%)
5 ( Crcl <15 ou hemodialysis ) 03 (8.6%)
VHC Genotypes; n (%)
1A 16 (45,7)
1B 06 (17.1)
2 03 (8.6)
3 09 (25.7)
3+4 01 (2.9
Comorbidities
Systemic arterial hypertension 18 (51.4)
Diabetes mellitus 11 (31.4)
Cardiac failure 03 (8.6)
Arrhythmia 04 (11.4)
Cirrhosis; n (%) 08 ( 22.8)

64



CTP A 04(11.4)
CTPB 04 (11.4)
CTPC 00 (0)
Hepatic elastography; n ( %) 12 (34.3)
FO 03 (8.6)
F1 03 (8.6)
F2 01 (2.9)
F3 01 (2.9)
F4 04 (11.4)

65

CDK = chronic kidney disease; CTP = Child Turcotte- Pugh escore; CrCl:

creatinine clearance; HBV: hepatitis B virus; HCV: hepatitis C virus.
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Table 2: Medications used in the treatment of patients with HCV and CKD (n=35)

Medications N (%)
sofosbuvir + daclatasvir 12 weeks 27 (77.1)
sofosbuvir + daclatasvir + ribavirin 12 weeks 03 (8.6)
sofosbuvir + daclatasvir + ribavirin 24weeks 03 (8.6)

sofosbuvir + ribavirin 12 weeks 02 (5.7)
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Table 3: Imunosuppressants in CKD patients submitted to renal transplantation

(n=32)

Imunosuppressants n (%)
prednisone, MMF and FK 15 (42.9)
prednisone and MMF 06 (17.1)
prednisone, MMF and CYA 04 (11.4)
prednisone AZA and CYA 03 (8.6)
prednisone and FK 02 (5.7)
prednisone + CYA+ Sirolimo 02 (5.7)

AZA: azathioprine; CYA: cyclosporin; FK: tracolimus; MMF: mycophenolate

mofetil
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Table 4 : Comparison of creatinine and glomerular filtration rate (GFR) pre, post

and three months after treatment.

Variables Pre Post 3 months after p
treatment
Creatinine (mg/dL); 1.27 1.23 1.28 0.573*

Median (P25 — P75) (0.94 — 1.57) (0.92-1.70)  (0.92-1.92)
GFR (mL/minuto);  65.8 + 28,6 63.7 + 28,3 64.4 + 29,8 0.241**

Median + SD

Friedman test; ** analysis of variance (ANOVA) for repeated measures,GFR

glomerular filtration rate; SD = standard deviation



Table 5 - Clinical characteristics of the patients included in the study (n=35)
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GFR GFR A Cr 3m GFR 3
Patient Gen Com Crpre Crpost ACr m post
pre  post GFR  post

1* 3+4 DM 1.17 122 0.05 59 58 -1 1.24 66
2 3 SAH 0.75 0.73 -0.02 100 100 0 0.73 100
3* 1 DM 157 2.06 0.49 47 22 -25 1.9 33
4* 12 SAH 091 1.08 0.17 88 80 -0.8 0.99 88
5 3 DM 1.17 1.05 -0.12 85 87 2 1.09 85
6 12 - 0.72 0.72 0 100 100 0 0.61 100
7* 12 SAH 1.71 219 0.48 47 37 -10 1.93 41
8* 12 DM 249 3.05 0.56 27 25 -2 242 28
9 3 SAH 0.71 0.6 -0.11 144 123 -21 06 130
10* 1b SAH/AF 135 141 0.06 69 66 -0.3 143 65
11 1 SAH 127 121 -0.06 70 71 1 1.28 70
12* 1 SAH 1.4 1.7 022 51 45 6 1.92 39
13 3 DM 1.0 0.87 -0.13 73 84 11 0.92 79
14 3 SAH 4.9 4.9 0 14 14 0 5.4 12
15 2 DM 154 1.29 -0.25 52 51 -1 1.16 69
16* 3 DM 191 2.28 037 41 29 -12  2.34 33
17 1 SAH 094 0.91 -0.03 82 85 3 0.94 82
18 1 DM 1.28 1.45 0.17 58 52 -6 1.67 46
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20

21*

22

23

24*

25

26

27

28

29

30

31

32

33*

34

35*

1b

1b

1b

1b

1

SAH/DM/
CHF

DM

SAH

AF

SAH/DM

DM

SAH/DM

SAH/DM

DM

SAH

SAH

SAH

SAH

SAH

SAH/DM

1.24

11

1.18

1.61

2.57

141

0.78

1.38

7.75

0.85

1.57

0.79

0.96

0.96

0.97

1.44

0.92

1.22

11

1.23

1.58

2.22

1.68

0.74

1.3

5.88

0.83

1.56

0.79

0.92

0.95

1.05

1.26

0.97

-0.1

0.05

- 0.03

-0.35

0.27

-0.04

- 0.08

-1.87

-0.02

-0.01

0

-0.04

-0.01

0.08

-0.18

0.05

70

58.4

79

51

51

89

53

66

62

100

66

86

94

54

103

71

59.3

80

59

43

87

56

11

66

63

100

69

87

87

62

97

-6

1.28

6.7

1.21

1.61

2.57

2.78

0.78

1.36

5.99

0.88

1.77

0.69

0.92

0.94

0.95

1.43

0.87

70

68

12

57

61

60

26

89

54

11

64

55

115

69

88

96

55

109

Com = comorbidities; gen = genotype; cr = creatinine; GFR = glomerular filtration

rate; SAH = systemic arterial hypertension; DM = diabetes mellitus; CHF =

congestive heart failure; AF = atrial fibrillation;

* Patients with worsening renal function
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7. CONCLUSAO

1. O tratamento com esquemas a base de sofosbuvir em pacientes renais
cronicos portadores de hepatite C crbnica é eficaz, com RVS de 96,9%
por protocolo e 88,6% por intengéo de tratamento.

2. A maioria dos pacientes avaliados era composta por nao cirréticos,
transplantados renais, portadores do gendtipo 1 do VHC, em uso de
imunossupressores, com comorbidades e potenciais interagcbes
medicamentosas, compondo uma populacéo especial de doentes a serem
tratados.

3. Apesar de ter havido melhora na taxa de filtracdo glomerular apds o uso
de DAA na maioria dos pacientes, deve haver monitoragao da fungao
renal pelo risco de eventual declinio da mesma.

4. Ha necessidade de futuros estudos para determinar preditores de
recuperacao da funcao renal apos a erradicacdo do VHC e confirmar a
longo prazo os efeitos do tratamento da infecgao crénica pelo VHC nos

pacientes renais cronicos.



