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The aim of this study was to evaluate the efficacy and safety of Sofosbuvir/Velpatasvir prophylaxis in hepati-
tis C virus (HCV)-negative recipients who received a transplant kidney from HCV-infected donors.

This retrospective cohort study enrolled consecutive HCV-negative recipients between January 2019 and February
2021. All the recipients were treated with Sofosbuvir/Velpatasvir (400 mg/100 mg) once daily for 12 weeks af-
ter receiving a transplant kidney from HCV-infected donors. We collected data on renal function and liver func-
tion and HCV RNA were collected during the study. We also compared the rates of adverse events.

A total of 26 patients were included in the cohort. All the recipients (100%) completed 12 weeks of treatment
and the entire follow-up. All recipients (100%) had negative HCV RNA, but 4 recipients (15.4%) were HCV an-
tibody (Ab)-positive after transplantation. Fifteen adverse events (57.7%) occurred during the study. Three re-
cipients (11.5%) experienced graft rejection, 6 recipients (23.1%) had delayed graft function, and 3 recipients
(11.5%) had bleeding. However, none of them were related to study medication. Renal function was stable in
all patients.

Sofosbuvir/Velpatasvir pre- and post-transplantation treatment was effective and safe in HCV-uninfected re-
cipients who received a transplant kidney from HCV-infected donors.
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Background

Renal transplantation is the best therapy for patients with
end-stage renal disease (ESRD). More than 300 000 patients
with ESRD in China are waiting for kidney transplantation [1].
Donation after citizen death and donation from a living rela-
tive are currently the 2 main organ sources [2]. However, the
number of donor kidneys is far from meeting the increasing
needs for kidney transplantation. Therefore, it is imperative to
increase access to donor kidneys. Efforts to expand the crite-
ria for optimal donor organs have never stopped.

Chronic HCV infection is a global public health problem that
affects approximately 170 million people worldwide [3] and
there are an estimated 8.9 million of these patients living in
China. How to properly utilize HCV-positive donor organs needs
to be further explored. In the past few years, the use of ex-
panded standard donor kidneys was increased, and hepatitis
C donors were also considered [4-8]. This brings the hope of
allowing more patients with end-stage renal disease to sur-
vive, but also brings concerns about transmission of HCV from
donors to recipients [9,10]. Hepatitis C infection can cause liv-
er failure in kidney transplant patients, so it is necessary to
carefully select the kidneys from hepatitis C-positive donors
and promptly treat them.

A new drug for chronic hepatitis C, Sofosbuvir/Velpatasvir
has been officially launched in China for the treatment of
adult patients with chronic hepatitis C virus (HCV) genotype
1-6 infection.

Introduction of direct acting antiviral (DAA) therapy has made
HCV a curable infection, which allows HCV-infected patients
to achieve extremely high sustained virologic response (SVR)
with good safety performance [11,12]. In recent years, DAA
therapy was also reported in a few studies focused on kidney
transplantation from HCV-infected donors to HCV-uninfected
recipients [4,5,7,13]. In these studies, data showed that HCV-
negative recipients could also achieve SVR12 under DAA ther-
apy after receiving an allograft from HCV-positive donors, and
without experiencing drug-related severe adverse events.
These results showed clinicians that using kidneys from HCV-
infected donors could be an efficient way to expand the cur-
rent donor pool.

Therefore, there is a growing need to assess the feasibility of
use of HCV-positive donor kidneys for transplantation into HCV-
negative recipients. In this single-center retrospective study,
we evaluated the efficacy and safety of Sofosbuvir/Velpatasvir
prophylaxis for 12 weeks, with the first dose given 2 h before
renal transplantation, in HCV-negative recipients who received
kidney transplants from HCV-infected donors.
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Total recipients
749

26 recipients received
HCV RNA (+) graft

12 weeks of treatment and
12 weeksof follow up

26 recipients had
negative HCV RNA

Figure 1. Flow chart. A total of 837 people received kidney
transplants during this period, of which 26 received
HCV RNA(+) kidney transplants, and all recipients
completed the follow-up. At the end of follow-up, HCV
RNA was negative.

Material and Methods

Patients

In this retrospective study, 26 consecutive HCV-negative re-
cipients who underwent kidney transplant surgery from HCV-
infected donors during the period of January 2019 to February
2021 were enrolled. Patients who were co-infected with HIV
or with decompensated liver disease, or who had a serious
alcohol abuse problem were excluded. Data retrieval was ap-
proved by the Institutional Review Board of Affiliated Renji
Hospital, School of Medicine, Shanghai Jiao Tong University.
Informed consent was obtained from all recipients (Figure 1).

Immunosuppressive Therapy

Patients received an immunosuppressive regimen compris-
ing intravenous rabbit-anti-human-thymocyte-immunoglobu-
lin (RATG) or basiliximab in combination with methylprednis-
olone for induction immunosuppressive therapy (except No.
9), followed by oral calcineurin inhibitors, prednisolone, and
mycophenolate mofetil (MMF) for maintenance immunosup-
pression therapy.

Antiviral Therapy and Follow-up Schedule

All patients received 1 Sofosbuvir/Velpatasvir (400 mg/100 mg)
tablet once daily for 12 weeks. The first dose was given 2 h
before renal transplant surgery.

Patients were followed up at weeks 2, 4, 8, and 12 after re-
nal transplant surgery and weeks 4, 8, and 12 after the end
of antiviral treatment.
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Table 1. Demographic and clinical characteristics of recipient and donor.

Median age (IQR), years 42 (20~73)
 Malen® 19 (731%)
© Median body mass index, kg/m*  23.295 (17.03~33.66)
Cirhosis,n (%) o
CATlevelwy 105 (-70)
© Serum creatinine level (umol/l) 894 (373~1705)

IgA nephropathy 4
"""" O 3
"""" PGS 3
"""" N 0
"""" N1
"""" Unknown cause 15
© History of diabetes () >
 HBsAgpositive () >
© HOV Ab-positive () o

Median time on dialysis before
transplantation (d)

Median time on waitlist before
transplantation (d)

330 (0~4340)

rATG+prednisone 23
Basiliximab+prednisone 2
Prednisone 1

Median terminal serum creatine

(umol/L) 84.5 (24~194.5)

ALT — alanine aminotransferase; eGFR — estimated glomerular filtration rate; PKD — polycystic kidney disease; FSGS — focal
segmental glomerulosclerosis; DN — diabetic nephropathy; HN — hypertensive nephrosclerosis; rATG — rabbit anti-human thymocyte;
FK — tacrolimus; MPA — mycophenolic acid; DBD — donation after brain death; DCD — donation after cardiac death.

Outcomes

The primary endpoint was the proportion of patients with
negative HCV RNA at week 12 after discontinuation of anti-
viral treatment. HCV RNA was determined using the Roche
COBAS AmpliPrep/COBAS TagMan HCV Quantitative Test,
v2.0. The lower limit of quantitation (LLOQ) of the assay
was 15 IU/mL. Secondary outcomes included liver and re-
nal function, transplant rejection, and graft survival rate.
The safety endpoints included any adverse events occur-
ring during the study.

Statistical Analysis
A percentage form was used for qualitative data. Descriptive

analysis was used for quantitative data by SAS, version 9.2.
Data are expressed as meanSD.

Results

Patient Characteristics

We enrolled 26 patients in the final analysis. All patients had
completed 12 weeks of antiviral treatment and 12 weeks of
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follow-up. Baseline characteristics were collected at the time
the patient entered the waitlist. Among them, 19 (73.1%) were
male, the median age was 42 (range 20-73) years old, and none
had compensated cirrhosis. The median time on the waitlist
prior to transplantation was 198 days. The median time on di-
alysis prior to transplantation was 330 days.

There were 15 donors for 26 recipients. All donors were HCV
RNA-positive, and all the donors were HCV Ab-positive. The
median donor age was 47 (range 32-53) years old. The median
donor terminal serum creatine was 83 (range 24-189) umol/L.

Twenty-six patients were receiving dialysis at baseline, includ-
ing 5 on peritoneal dialysis and 21 on hemodialysis. All of them
had negative HCV RNA at baseline (Table 1).

Efficacy

Outcomes

Among the 26 recipients, 22 patients remained HCV Ab-negative

after transplantation. No patients had detectable HCV RNA at
the end of follow-up (Table 2).
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Table 2. Viremic parameter of donor and recipient before and after transplantation.

HCV RNA 1U/mL HCV Ab Genotype HCV RNA 1U/mL
Week 2 ot* Week 4 ot*  Week 12 fu* Week 12 ot* 3a 583 1
,,,,,,,,,,, R S 1b 369000 2
,,,,,,,,,,, E 2a 727000 3
0 0 0 0.06/0.04 T e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1b 168000 4
0 0 0 2.07/1.68 T
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3b 147000 5
0 0 0 70D I NN  EEE ey
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 3a 654000 6
0 0 0 001 e
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 2a 342000 7
0 0 0 wz —— ]
"""""""""""""""""""""""""""""""""""""""""""""""""""""""" 3b 113000 8
0 0 0 0.08/0.09
0 0 0 005 o e —
0 0 0 0.04/007 B|a N o
0 0 0 0.42 2a 438000 11
0 0 0 0.09/0.08 3a 935000 12
0 0 0 0.03/0.07 3b 477000 13
0 0 0 0.2/0.08 1b 537000 14
0 0 0 0.08/0.05 3b 1100000 15

*ot — on treatment of antiviral therapy; #fu — follow-up after antiviral treatment.

Renal function parameters remained stable among all pa-
tients. Serum creatine level was monitored at days 14 and 90

rejection (AMR) on day 13 after renal transplantation. This pa-
tient was treated with Rituximab and intravenous immuno-

after renal transplant surgery (Figure 2). All patients complet-
ed the entire course of treatment and follow-up. The median
serum creatine level at week 12 off treatment was 101.5 (IQR
61-213) umol/L. Median eGFR at week 12 after transplanta-
tion was 67.22 (IQR 32.17-93.1) ml/min/1.73 m? and 74.09
(IQR 36.96-102.4) ml/min/1.73 m? at last visit.

Liver function maintained stable during the whole study in all
patients (Figure 3).

Safety

The majority of adverse events reported in the study were mild
and consistent with those in previous Sofosbuvir/Velpatasvir
studies. Adverse events were reported in 15 patients (Table 3),
but none was considered related to the drugs.

Three (11.5%) patients experienced transplant rejection.
Recipient No. 9, who did not receive RATG or basiliximab for
induction immunosuppressive therapy, had antibody-mediated
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globulin, and the renal function was stable.

Recipients No. 18 and No. 25 experienced acute cellular rejec-
tion (ACR) on day 16 and day 11 after surgery, respectively.
None of them were considered related to Sofosbuvir/Velpatasvir
treatment. No graft failure occurred in this study.

Discussion

In this retrospective study, 26 HCV-negative recipients re-
ceived 12 weeks of Sofosbuvir/Velpatasvir treatment before
and after renal transplant surgery from HCV-positive donors,
and none had detectable HCV RNA to date. Three patients ex-
perienced graft rejection at days 11, 13, and 16 after trans-
plantation, respectively. None of them were considered to
be related to study medication. No graft failure happened in
this study. Renal function remained stable during both dur-
ing treatment and in follow-up. Adverse events were com-
mon, but most of them were mild and consistent with those

Indexed in: [Science Citation Index Expanded]
[Chemical Abstracts] [Scopus]

[Index Medicus/MEDLINE]



ChenR. et al:
Sofosbuvir/velpatasvir prophylaxis
© Ann Transplant, 2021; 26: 933313

« R - § > 14
2000 - ) - 9 =° 15
- 3 - 10 =16
>~ 4 11 *717
1500 -« 5 12 =18
e 6 +13 =19
o 7 =+ 20
S 1000 4
500
0 - T T T 1
0 20 40 60 80 100
Days after transplantation
100 AT ~1 =g =1
-2 - 9 =& 15
80 - 3 - 10 = 16
- 4 - 11 =17
- 5 -~ 12 = 18
60 - 6 +~ 13 =19
— a 7/ <+ 20
=T
40
20
0 T T T T 1
0 20 40 60 80 100
Day
Table 3. Safety.
Any adverse event 15
3/4 treatment-emergent 0
adverse events
Severe adverse event 0
Deaths 0
Adverse events occurring in
>10% of patients
DGF 6
Rejection 3
Heart disease 3
Bleeding 3

DGF - delayed graft function.

reported in previous Sofosbuvir/Velpatasvir studies. Severe
adverse events (SAEs) were reported in 6 patients, but none
were thought to be related to HCV infection or antiviral treat-
ment. To the best of our knowledge, this is the first study to
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Figure 2. The serum creatine levels of patients
were followed up at days 14 and 90
after renal transplant surgery (26
patients were enrolled and 24 patients
completed the follow-up).

+ 21
-2
-+ 23
- 24
- 25
- 26

Figure 3. The level of alanine aminotransferase.
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investigate the efficacy and safety of Sofosbuvir/Velpatasvir
prophylaxis in HCV-uninfected recipients who received trans-
plant kidneys from HCV-infected donors in China.

In China, the shortage of qualified donor kidneys is continu-
ing to grow, and there is an urgent demand to increase access
to donor kidneys. In the past few years, several studies have
been published on kidney transplantation from HCV-infected
donors to HCV-uninfected recipients. Meghan et al reported on
30 HCV-negative recipients, who received HCV viremic kidneys
and were initiated with glecaprevir-pibrentasvir treatment 3
days after transplantation [7]. All patients achieved SVR. Three
out of 7 recipients who underwent kidney biopsy at the end of
follow-up showed acute cellular rejection. Sixteen recipients
experienced a total of 21 SAEs during glecaprevir-pibrentas-
vir treatment, but none of them were considered related to
study medication. Christine et al showed that an immediate
dose of grazoprevir-elbasvir with or without sofosbuvir pri-
or to transplantation and continued for 12 weeks was effec-
tive [3]. All 10 recipients had undetectable HCV RNA 12 weeks
after treatment. No recipient developed acute rejection, but
1 recipient experienced severe transaminase elevation great-
er than 5 times the upper limit of normal. The efficacy and
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tolerance of Sofosbuvir/Velpatasvir was recently evaluated in
the PROACT study [4]. HCV-uninfected recipients were treat-
ed with 12 weeks of Sofosbuvir/Velpatasvir once they were
confirmed HCV-positive after transplantation, and all of them
achieved SVR12 (n=9). None of them experienced ACR.

Sofosbuvir/Velpatasvir has been proved to be effective and safe
in the general HCV-infected population regardless of genotype
and degree of fibrosis in many previous clinical trials and re-
al-world studies [9,12,14]. A single-tablet regimen and fixed
treatment duration allows the possibility to simplify anti-HCV
therapy [15]. Sofosbuvir/Velpatasvir was approved to be used
in severe renal impairment patients, including those with ESRD
and on dialysis, by the FDA in 2019. It was based on a real-
world, open-label study that evaluated the safety and efficacy
of 12 weeks of Sofosbuvir/Velpatasvir in treatment-naive and
treatment-experienced patients with ESRD and on dialysis [16].
The total SVR12 was 95% (56/59). Sofosbuvir/Velpatasvir was
safe and well tolerated in that study and there were no treat-
ment-related discontinuation or serious adverse events dur-
ing the whole treatment course. However, the effectiveness
and safety of Sofosbuvir/Velpatasvir prophylaxis has not been
evaluated in HCV-negative recipients receiving HCV-positive
renal transplantation. Our study results add treatment expe-
rience in this special population.

Three of 26 recipients were treated for acute rejection after
transplant in this study. Although some studies reported that
DAA therapy might affect immunosuppression levels, and HCV
treatment after transplant might be associated with rejection
due to declined immunosuppression levels or changes in the
immune profile, the rate of rejection in our study was compa-
rable with those in the general kidney transplant population.
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However, this should be further comprehensively evaluated in
a large population in the future [17-19].

The limitations of our study are obvious. First, this was a ret-
rospective, single-center study with small sample size and lim-
ited follow-up duration. Second, data on viremic parameters
in the first 3 days after transplantation were unavailable in
this study, so we could not tell the viral load immediately af-
ter the surgery, which may have an association with liver func-
tion fluctuation. We expect to conduct a prospective controlled
study to further demonstrate the virologic kinetics, as well as
the effectiveness and tolerance, of Sofosbuvir/Velpatasvir in
this specific population.

Conclusions

In summary, this study showed that initiation of Sofosbuvir/
Velpatasvir prophylaxis at the day of renal transplantation
surgery could effectively block HCV transmission or cure HCV
infection in HCV-negative recipients receiving allografts from
HCV-positive donors. Most patients remained negative for HCV
Ab and no patient had detectable HCV RNA at the end of the
study. Sofosbuvir/Velpatasvir was also well tolerated. No SAEs
were considered to be related to study medication. These re-
sults may contribute to enlarging the number of qualified do-
nor kidneys in China.
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