
Hepatitis C-Positive Organs for Liver and Kidney
Transplantation—Emerging Data and Current
Management Strategies

Blanca C. Lizaola-Mayo1,2
& Hugo E. Vargas1,2 & David M. Chascsa1,2

Published online: 18 May 2019
# Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract
Purpose of Review We aim to review the current guidelines and emerging data and compare the pros and cons for the use of
HCV-positive organs.
Recent Findings Some recent data suggests that the use of HCV-positive livers and kidneys safely increases the organ pool,
additionally reducing wait list time, healthcare costs, and mortality.
Summary Despite this therapeutic breakthrough, the demand for organs and waitlist mortality remains high. Every year, thou-
sands of viable hepatitis C-positive organs are discarded. The emerging data regarding transplantation of HCV-positive organs is
promising; however, further research is warranted with larger samples. A literature search was conducted using PubMed, using
the keywords “transplant recipients,” “hepatitis C,” “kidney transplantation,” “liver transplantation,” “direct acting antivirals,”
and “pre transplant.” Only articles in the English language were included.
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Introduction

Organ transplantation is the definitive therapeutic option for
eligible patients with end-stage liver and kidney disease. It is
well documented that healthcare costs and life expectancy
significantly benefit from transplantation [1, 2]. Despite the
increasing awareness of organ donation, thousands of viable
organs are discarded and the demand surpasses supply [3].
Unfortunately, this disparity is expected to grow during the
next 20 years [4].

With the opioid epidemic, the rate of drug-related deaths
has increased 200% [5]. The amount of overdose-related or-
gans has dramatically increased from 1.1% in 2000 to 13.4%
in 2017 [6]. Today, hepatitis C virus (HCV)-positive organs
are still being declined for transplantation due to the general

belief of increased risk of disease transmission that potentially
may lead to post-transplant complications including rejection
and accelerated graft failure [7•]. Since 2011, direct-acting
antiviral (DAA) therapy against HCV has dramatically altered
cure rates with shortened treatment duration, achieving
sustained virological response 12 weeks after therapy initia-
tion in more than 94% of patients for most HCV genotypes [8,
9]. Emerging data, mainly in the kidney transplant population,
suggest that DAAs can be safely used in the post-transplant
period with rapid sustained virologic clearance resulting in
minimal and short duration exposure to the potential adverse
effects of HCV-viremia [10, 11].

Several questions remain, including (1) what type of pa-
tients should be considered for these type of organs? (2)When
should patients be treated with DAAs? (3) What is the best
approach for patients waiting for an organ with the new option
of getting a HCV-positive organ?

Use of Hepatitis C-Positive Organs for Transplant

As per recent consensus, it is important to differentiate be-
tween HCV-viremic (nucleic amplification testing (NAT)-pos-
itive) and non-HCV-viremic (HCVantibody (HCVAb)-posi-
tive) organs [12]. A positive HCVAb organ contains less risk
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of HCV transmission than a NAT-positive one; however, the
risk is still not zero. With NAT, it is now possible to detect
HCV RNA within 5–7 days from exposure [13]. Therefore,
HCV-viremic organs represent those with NAT positivity re-
gardless of HCV Ab status. A positive HCV Ab with NAT
negativity may represent three different scenarios: active in-
fection with fluctuating low viral levels, a false-positive HCV
Ab, or cured HCV infection through spontaneous clearance or
prior treatment.Most of the cases fall into the latter group [14].
Despite these diagnostic improvements, there is still risk for
transmission as we are still unable to detect the virus during
the first 5–7 days from exposure. This timeframe is known as
the eclipse period. Bowring and colleagues reported that the
use of HCV-viremic organs has increased dramatically since
the advent of DAAs in HCV-infected recipients (from 6.9 to
16.9%), and more importantly, allograft survival remains sim-
ilar in HCV-positive recipients of HCV-viremic and HCV
non-viremic livers. Interestingly, 50% of the transplanted
livers were HCV-viremic [15]. The donor testing system con-
tinues to evolve. Since 2014, the HCV Ab and NAT have
become mandatory for every potential organ to be donated.
In 2015, DonorNET allowed centers to consider organs from
donors with HCVAb positivity regardless of NAT positivity.

Historically, HCV-positive organs have been used for
HCV-infected recipients without graft survival differences
[16–18]. According to the Organ Procurement and
Transplantation Network (OPTN), 4.1% of the transplanted
solid organs were HCV-positive between 1995 and 2016.
Not surprisingly, the post-transplant outcomes of this particu-
lar group were inferior compared with the HCV-negative or-
gans due to the lack of DAAs [19, 20]. Since the widespread
use of DAAs, studies have shown promising results. Axelrod
and colleagues compared pre-DAA versus post-DAA data in
liver and kidney transplants, demonstrating that DAA therapy
improves HCV-positive transplant outcomes. The main limi-
tation was access to DAAs due to cost and insurance coverage
[7•]. Chascsa and colleagues in a multicenter study demon-
strated decreased kidney-transplant waitlist time and no dif-
ference in graft quality and DAA-related complications [10].

HCV-Positive Liver Transplantation

According to the 2016 OPTN report, 11,340 patients were
listed for liver transplantation, but only 7841 liver transplants
were performed, which represents a 10% increase from 2015
[21]. This increase was attributed to more deceased donors,
directly positively influencing the median waitlist time to
11.3 months. Interestingly, the discard rate for HCV-viremic
organs was similar to the HCV-negative organs (9.0% and
8.9% respectively). Based on current OPTN data, there are
around 13 thousand patients waiting for a liver transplant in
the USA. Despite these improvements, the waitlist mortality

remains around 20%, mainly driven by lack of available or-
gans [22].

When considering HCV-viremic livers, it is important to
evaluate the donor’s age and the organ fibrosis stage. Lai and
colleagues found an increased risk of fibrosis in HCV-viremic
patients above age 45 years [16]. This is most likely explained
by the age-dependent capacity for chronically inflamed hepa-
tocytes to regenerate and proliferate [23]. Current guidelines
recommend utilization of livers with biopsy-proven fibrosis of
stage 2 (portal fibrosis with few septa) or less [12, 24]. There
are still scant data regarding the transplantation of HCV-
positive livers into HCV-negative recipients and the current
guidelines continue to consider these organs high risk, which
limits widespread use.

HCV-Positive Kidney Transplantation

As of today, 95 thousand patients are listed for kidney trans-
plantation. OPTN data from 2016 reported that unfortunately
one-fourth of the delisted patients were removed due to severe
waitlist illness or death. These data highlight the importance
of expanding the organ pool to increase access to transplant
[25]. The HCV-prevalence in end-stage renal disease patients
is 5–10% [26]. In contrast to the liver transplant population,
pre-DAA studies have shown that recipients from HCV-
positive kidneys have worse outcomes compared with those
receiving HCV-negative allografts [3, 19].

In 2009, a kidney donor risk index (KDRI) for deceased
donor kidneys was published to quantify graft failure risk
[27]. This scoring system evaluates the quality of the organ
and guides organ selection by comparing data from the prior
year versus the considered kidney. From a scale of 1 to 100%,
the lower the number, the better the organ. HCV-status is con-
sidered in this calculator as it was found to be directly associ-
ated with graft failure and death—increasing the KDRI by 20%
[27]. Five years later, a new kidney allocation system (KAS)
was introduced, promoting better donor quality and increased
post-transplant survival; this system takes into account the
KDPI. Sibuleski and colleagues conducted a retrospective
case-control analysis of deceased donor kidney transplants tak-
ing into account the KDRI score, HCV antibody, and HCV-
NAT status. They concluded that HCV Ab+/NAT− allografts
carry minimal risk of viral transmission and are of good quality
for transplantation [28••]. These donors tend to be younger, less
likely to have comorbidities like diabetes or hypertension, and
have better renal function. These data suggest that KDRI should
be revised, as the KAS in its current form inappropriately strat-
ifies organ allograft quality by failing to account for the NAT
status of the donor, but reflects antibody status only. Durand
and colleagues, in an open-label study with 10 HCV-negative
kidney transplant candidates who received a positive HCV
RNAandpositiveHCVAborgan, achievedSVRafter 12weeks
of DAA treatment [29]. Therapy was started the day of
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transplantation. Interestingly, only 50% of the recipients
seroconverted, becoming HCV Ab+. Vera and colleagues
reviewed the outcome of 32 HCV-negative patients who re-
ceived kidneys from HCVAb+/NAT− donors. These patients
were followed for an average of 10 months. Interestingly, 44%
(14) of the patients seroconverted. None of the followed pa-
tients became viremic [30].

When to Treat

Post-transplant HCV recurrence is associated with the rapid de-
velopment of graft cirrhosis in 20 to 40% of patients within
5 years from transplantation [31, 32]. Fifty percent of these pa-
tients will subsequently decompensate if left untreated [33]. The
use of DAAs during the peri-transplant period is cost effective
[34]. DAAs may improve the patient clinical status to the point
where they can even be delisted. Belli and colleagues observed in
their multicenter European study that 20% of their patients (21/
103) with decompensated cirrhosis were delisted after 12 weeks
of DAA therapy due to clinical improvement [35].MELD scores
decreased by ≥ 3 and albumin increased ≥ 0.5 g/dl. This was
primarily seen in patients with low MELD scores < 16 (35%)
compared with those with MELD scores > 20 (5%). Hence,
those patients with mid- to high-MELD scores may not benefit
and even unintentionally have to wait for a longer period of time
for a transplant, as their MELD score may improve independent-
ly from their actual clinical status. This concept is known as the
“MELD purgatory.” Some organizations favor keeping the base-
line MELD score after DAA therapy [36]. Further research is
warranted to determine the role of pre-transplant DAA therapy in
patients with higher MELD scores and renal disease.

The post-transplant period is considered 2–8 weeks after
transplant. This timeframe is critical as it holds the highest risk
for complications such as acute rejection, infections, renal fail-
ure, and hemorrhage [37]. In contrast, this period is of particular
importance, as it is also known that during the immediate peri-
operative time, the HCV RNA level falls rapidly, offering an
excellent window to treat HCV [32]. Levitsky and colleagues
recently published data regarding post-transplant DAA therapy
in HCV+ patients receiving HCV-liver allografts [38••]. The 16
studied patients were treated for a total of 4 weeks, starting
therapy on the day of transplant. All patients achieved sustained
virological response (SVR) except one who required 12 addi-
tional weeks of therapy due to NS5A resistance. The median
MELD score was 13; patients with a GFR below 40 ml/min
were excluded. Another study including HCV-viremic patients
receiving HCV-viremic kidneys demonstrated that a 12-week
DAA therapy was efficacious and safe. The median time of
initiation of therapy was 119 days. The data regarding post
HCV-viremic transplants is promising but limited, further re-
search needs to be pursued in diverse populations, different
DAAs, and advanced renal failure [39].

The Downside

With rapid emerging data, HCV-positive organs are starting to
be considered for transplantation as relatively safe options.
DAAs are new and there are still many questions to be an-
swered [39]. HCV-positive organs may portend other compli-
cations that we have not yet seen.

A recent multicenter study suggested that DAA therapy
might be related to immune-mediated graft dysfunction

Table 1 Pros and cons of therapy before and after liver or kidney transplant in HCV-viremic patients

Liver transplantation in HCV-viremic patients

Pre-transplant therapy Post-transplant therapy

Pros Improvement of clinical status for low MELD score
patients—negating need for transplant

Shorter waitlist time

Utilization of the immediate low virological post-transplant
period for short duration of treatment with curative intent

Cons MELD purgatory for patients that MELD does not
correlate with clinical status

Uncertainty regarding DAA access and payment responsibility

Patients may be hesitant to receive an HCV-viremic
liver after being treated

Risk of resistant HCV transmission

Patient will no longer be treatment-naive DAA-related side effects and drug-drug interactions

Risk of post-transplant complications that may preclude
the timely initiation of DAA therapy

Kidney transplantation in HCV-viremic patients

Pros Decreased exposure to HCV Increases the organ pool for transplantation

Cons Limited available regimens due to low GFR Risk of resistant HCV transmission

The pros of post-transplant therapy in HCV-negative patients are similar. The cons may also include hesitancy due to the perception that an
HCV-viremic organ is of low quality.
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(IGD), which was commonly seen with interferon therapy.
The incidence of DAA IGD was 3.4% (n = 978) [40].

Table 1 summarizes the pros and cons of therapy before
and after liver or kidney transplant in HCV-viremic patients.
There are still some concerns regarding HCVAb+/NAT− or-
gans as a potential HCV transmission source. A small pro-
spective study including 25 HCV Ab− or NAT− patients
who received an HCV Ab+/NAT− liver demonstrated a
HCV transmission rate of 16% (n = 4). All the donors from
this group died from drug overdose. Three of these patients
were successfully treated with DAAs; the other patient died of
postoperative complications and was not treated [41]. The
specific transmission mechanism is still unknown. Despite
showing a high safety profile, DAAs are still relatively new
medications that require further investigation in particular co-
horts. It is already known that there are some mild side effects
from DAA therapy like headache and nausea. There are also
some drug-drug interactions, especially with regimens con-
taining protease inhibitors.

Conclusion

Direct-acting antiviral therapy for hepatitis C virus infection is
a major medical advancement. Since 2011, DAAs have cured
millions of patients worldwide. The transplant community
now has a new opportunity to offer more viable high-quality
allografts for patients awaiting transplant. Careful determina-
tion of the hepatitis C virological organ status is key.

Some professional societies are starting to recognize HCV-
viremic organs as a potential source for transplantation.
However, there is considerable difference between the posi-
tion to conduct research in this area under IRB oversight [12]
and the clinical reality that these organs are being used in
routine clinical practice. Continued efforts at clear reporting
and preview of barriers such as access to DAA treatment for
post-transplant infection are important. There are still many
questions to be answered, but emerging data continue to be
encouraging.
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