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Abstract
Introduction: Kidney transplantation is the treatment of choice for end stage renal disease. Because organ shortage, strategies to 
expand the donor pool are continuously developing. Until recently, HCV infection and elderly were contraindications to living do-
nation. Marginality criteria have been extended for age and for HCV positivity with the advent of new anti HCV drugs (DAA). We 
report a particular case of living donor kidney transplantation carried out at our center. Cases of this type are still very rare.

Clinical Case: This is the case of a kidney living donation from a donor (the father, 78 years old) previously treated with DAA 
for an acute HCV hepatitis (genotype 1b) with SVR to a recipient (the son, 52 years old) af-fected by IgA nephropathy on hemo-
dialysis treatment. The transplant was uneventfully. The immunosuppres-sion was based on basiliximab, steroids, tacrolimus and 
mycophenolate. No indication for antiviral prophylaxis was given to the recipient but only weekly evaluation of HCV-RNA for 10 
weeks after transplant (negative).

Discussion: DAA allows the eradication of the infection in almost all patients with remission of autoimmune manifestations and 
normalization of peripheral T and B-lymphocyte homeostasis. They could play a role in acute rejection by reactivating the homeos-
tasis of the adaptive and innate immune response. Rarely, DAA cause nephrotoxicity. HCV positive donors represent an important 
economic saving: although HCV positivity decreases graft and patient survival, it represents a gain in terms of survival compared 
to prolonged hemodialy-sis, with DAA therapy. Living donation from old donors have shown good results, and the advantages of 
living donation compared to cadaveric donation seem ‘to compensate’ the marginality of graft in term of age. Living donation from 
HCV treated donor with SVR allows to avoid exposition to antiviral drugs and to the infection even if for a limited period of time 
(the time needed for antiviral therapy), without even developing anti-HCV antibodies.

Conclusions: Even if further studies are necessary and a longer follow up is needed, it is certainly promising to safely expand the 
pool of organs available, allowing an increasing number of patients to access to kidney transplant.
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Introduction
End stage renal disease affects a large amount of people aroud 

the world. Even if kidney transplantation is not generally considered 
a ‘life saving treatment’, it is the treatment of choice for end stage 
renal disease, and it’s worldwide accepted and demostrated by 
several sudies that it offers a better survival compared to dialysis, 
besides offering better quality of life and lower health care costs. 
Thus, people waiting in the waiting lists far exceeds the organ 
availability. Great attention is placed to continuously developing 
strategies trying to expand the organ pool using living donor 
programs extended in turn with the kidney paired donation, DCD 
program, and to maximize the use of available organs using marginal 
grafts (both from old patients or from increased risk donors) dual 
kidney transplantation, perfusion techniques to ameliorate quality 
reducing ischemia/perfusion injury. Also the living donor basin has 
been further expanded with the use of selected marginal donors 
(ie, who have no age parameters and ideal glomerular filtration 
rates or who have anemia or benign disease) demonstrating an 
acceptable outcome everywhere. The guidelines approved by the 
Japanese Transplantation Committee have considered usable as 
marginal living donors with ages between 71 and 80 years. From 
the infectious point of view, until very recently, HCV infection 
in the potential donor was considered a contraindication to living 
donation both for the high risk of transmitting HCV and for the 
risk of glomerular disease in the donor [1-4]

The advent of new anti HCV drugs era, with the introduction 
of direct-acting antiviral agents, has introduced a real revolution in 
the management of antiviral therapy for hepatitis C [5]. Given these 
assumptions, in view of the fact that a good proportion of organs 
is discarded as HCV positive and that many dialysis patients are 
affected by HCV, many considerations with a view to optimizing 
the organ pool have been made. In particular, if the use of positive 
HCV organs on positive HCV recipient is already a reality [6,7] 
studies have emerged on the possibility of transplanting positive 
HCV organs from cadaveric donor on HCV negative patients 
who undergo antiviral therapy after transplantation [6-11]. 
Consequently, the use of living donors can also be reviewed and 
expanded, considering donors who have obtained a sustained 
virological response. Cases of this type are still very rare [10,12,13]. 
The following is a case of a living donor kidney transplant carried 
out at our center; the donor was an old man who had been treated 
with the new drugs for a previous HCV infection and had obtained 
a SVR; the receiver was HCV negative.

HCV and Kidney
HCV infection can lead to renal damage in several ways; 

the most frequent pathways is the type I membranoproliferative 
glomerulonephritis associated with mixed cryoglobulinemia. 
Rarer forms include the membranoproliferative glomerulonephritis 
without cryoglobulinemia and membranous nephropathy. 

However, there are other conditions that are associated with HCV 
infection and that are responsible for nephrotoxicity supported by 
systemic immunological responses to infection [7]. The kidney 
structure is also the perfect environment for the stages of the extra 
hepatic virus pathogenicity, expressing all the factors involved in 
the replication phases [14,15].

A mechanism of virus entry into the kidney that would 
use infected B cells or endosomes as a Trojan horse was also 
hypothesized. Although the most common form of HCV-related 
renal damage due to cryoglobulinemia is likely that there are 
several direct effects of the same viral cell infection, through the 
interaction with membrane receptors that activate a cascade of 
cytopathic effects that result in endothelitis, mesangial inflammation 
and podocyte damage, which would justify the presence of renal 
damage even in the absence of cryoglobulinemia. Furthermore, 
the viral load also appears to correlate with the extent of renal 
damage [14]. In addition, HCV infection also has immunological 
significance for a number of reasons; on the one hand it seems 
to act as antigen significantly: the antibodies are able to form 
immune complexes with the rheumatoid factor in a preferential 
way compared to the other circulating IgG; moreover, it is able to 
lower the activation threshold of B cell and T cells with an immune 
harmful effect to self [7,14,16].

Living Donation and Elderly
Living kidney donation is a safe and well tolerated surgical 

procedure but not completely risk free [17]. In a fairly recent past, 
advanced age (> 60) was a contraindication to living donation. 
Today, living donors over the age of 60 constitute a good percentage 
of all living donors. In relation to the donor, in fact, we have seen 
that the substantial difference between> 60 and <60 years would 
be attributable to factors related only to age and not to donation 
(higher incidence of hypertension and reduction of glomerular 
filtrate) [18]. In relation to the recipient, the age of the graft has 
weight on the outcome of the transplant. It has been shown that 
the renal function in graft from elderly living donors is lower than 
that of young adult donor graft, but there does not seem to be any 
substantial difference in terms of functionality decline and graft 
survival. In general, however, the living donor transplant, albeit 
marginal, gives results superior to those obtained from a cadaveric 
donor [19]. Considering the generic favorable aspects of living 
transplantation (reduced ischemia time, etc.), it would seem that 
the transplant from an elderly living donor could be comparable 
to a young cadaveric donor. What is actually the age threshold for 
considering donation is not really clear, by virtue of the requested 
combined evaluation between different characteristics of the donor 
(age, sex and glomerular filtrate). However, if the 60-year-old 
threshold can be said to have been exceeded, with extreme caution 
can be considered for living donation donors of more than 70 years 
of age [20].
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Case Report
We report a case of a negative anti-HCV kidney recipient 

from a donor (the father, 79 years old) previously treated with 
Elbasvir/Grazoprevir for an acute HCV hepatitis (genotype 1b) 
with sustained virological response 12 weeks after the end of 
therapy. The donor had in his medical history: arterial hypertension 
in drug therapy, benign prostatic hypertrophy in therapy; 
hypercholesterolemia, ex-tabagic habit (about 20 cigarettes / day for 
about 30 years), polydistrictal vasculopathy with calcifical parietal 
atheromas of the femoral-popliteal-tibial axes, appendectomy at a 
young age, left upper pulmonary lobectomy for adenocarcinoma 
in 1998 with negative follow-up, umbilical hernioplasty. On 
December 2017 he had been hospitalized for an episode of acute 
HCV related hepatitis (genotype 1b), following antiviral therapy 
with Elbasvir / Grazoprevir from June to September 2018 with 
sustained virological response, HCV-RNA negativization and 
persistence of HCV-RNA negativity 12 weeks after suspension of 
the therapy. Left nephrectomy was performed with left lombotomic 
access. The donor was discharged 7 days after the operation in 
good clinical conditions. The recipient was a man 52 years old 
(the son) affected by end stage renal disease (IgA nephropathy on 
hemodialysis treatment).

Blood group of the donor was 0 negative, the recipient was 
0 positive. The cross-match was negative, antibodies research of 
anti-HLA class II was negative. The transplant was performed 
uneventfully, the kidney was normally placed in the left iliac fossa 
with packaging of ureter-bladder anastomosis and placement of 
ureteral stent to be removed at 5 weeks from the intervention. 
A renal biopsy was performed with no evidence of preservation 
damage, no reperfusion injury, no predictive damage of Primary 
Non Function (PNF) or Delayed Graft Function (DGF), absence 
of acute ischemic injury, absence of predictors, acute rejection, 
Karnoski score 4. Only the presence of diffuse, global, mesangial 
glomerular positivity was reported for C4d, 3+, with negative C3d, 
which seems to be able to be triggered in a simple way to simple 
phenomena of hyalinosis, even though it cannot exclude with 
absolute certainty other causes. The immunosuppressive therapy 
was based on Basiliximab, steroids, tacrolimus and mycophenolate. 
The recipient was discharged in 18 post-operative days. No 
indication for antiviral prophylaxis was given to the recipient given 
the negativization of HCV in the donor. He performed only weekly 
blood samples for the evaluation of HCV-RNA that were always 
negative after 10 weeks after transplant. The laboratory result 
for HCV antibodies was not interpretable because it was weakly 
positive initially and negative at a second review; therefore, we 
will proceed to the laboratory follow up of this parameter.

Discussion
Living donation is undoubtedly superior to cadaveric 

donation in terms of survival of the recipient and the graft due to 

the undeniable technical advantage deriving from the maximum 
reduction in ischemia times, the excellent condition of the donor 
and the programming of the intervention that makes it an elective 
intervention. The age, as presented before, does not seem to 
represent a contraindication since, even if cautiously, the rigid 
age limits of the past guidelines have been overcome. The ethical 
arguments on these topics are obviously strong. There are authors 
who in fact suggest that the risk of using an elderly living donor 
is actually much more predictable than the risk of using a young 
living donor, with a long life expectancy and with unknown and 
unpredictable possibilities of having complications related to 
donation [20]. Within the criteria to be followed in order to consider 
living donation, great attention is paid to the study of transmissible 
infections; according to the guidelines in fact, the infectious risk of 
the donor for HIV, HCV and HBV should be rigorously studied by 
repeating the serological tests within 28 days before the donation 
to minimize the risk of transmissible infection [4,21,22].

In patients undergoing hemodialysis and kidney transplant 
patients the incidence of HCV is greater than in the general 
population; with great variability linked to the geographical 
areas it is around 10% in the US and Europe and most of patients 
are viremic [23]. Survival rate of hemodialys patients and 
kidney transplanted patients affects by HCV is lower compared 
to HCV negative patients [22]; the risk for sepsis, diabetes, 
glomerulonephritis is higher for these patients [15]. Higher rate of 
acute cellular rejection and higher prevalence of chronic allograft 
nephropathy have been reported in patients with long time anti-
HCV positivity [16,24]. Transplant recipients of kidney affected 
by HCV take 10-20 years to exhibit renal HCV related damage but 
there is instead few information on the possibility of developing 
kidney damage in patients who developed the infection in the 
period for transplantation [16]. The immunosuppressive drugs 
started after transplantation increases viral replication leading to 
pathological deterioration of liver in 75% of patients and liver 
cirrhosis in 25% of patients within 5 years [25]. The advent of 
new anti HCV drugs allows the eradication of the infection in 
almost all the treated patients offering also a complete remission of 
autoimmune manifestations as well as normalization of peripheral 
T and B-lymphocyte homeostasis [5], although it seems they 
are unable to restore the inflammatory-like constituent structure 
by expression of cytokines, chemokines, interferon-stimulated 
gene expression and in the Mucous-Associated Invariant T Cells 
(MAIT). These aspects would also be correlated with alterations 
in cytomegalovirus-specific and Epstein-Barr virus-specific T cells 
responses [26].

DAA are generally well tolerated. Few papers anyway 
report cases of renal damage DAA related such as acute immune 
complex glomerulonephritis, nephritic proteinuria, focal 
segmental glomerulosclerosis and late recurrence of membranous 
nephropathy [9,21,27]. Furthermore, it is interesting and not 
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completely clarified the role that these drugs could play with 
regard to acute rejection if we exclude the interaction, that would 
seem minimal, with the immunosuppressive agents. It seems 
that they are able to interact with the immunological function by 
reactivating the homeostasis of the adaptive and innate immune 
response previously suppressed during chronic viral infection. In 
fact, the regression of the immunomediate phenomena correlated 
with HCV infection after eradication with DAA is reported. These 
phenomena, on the other hand, could be responsible for acute cell-
mediated rejection [5,23].

Another interesting point is represented by seronegative 
occult hepatitis C virus infection: because of the characteristics of 
the virus there are hypotheses on the occult infection and works 
that highlight the persistence of the virus in the hepatocyte and in 
the mononuclear cells of the peripheral blood even for years by the 
spontaneous or pharmacological resolution of the HCV infection. 
Two type of occult infections have been reported: HCV RNA 
negative/Ab anti RNA negative or HCV RNA negative/Ab anti 
HCV positive. HCV RNA is present in liver of these patients and 
viral RNA can be detected in peripheral blood mononuclear cells 
[20]. However, there are also works that question the real substance 
of the problem [28-30]. There are studies that have demonstrated 
a clear saving in economic terms that may derive from the use of 
positive HCV donors; many patients may benefit from a shorter 
waiting time on the list and do not need prolonged hemodialysis 
treatments. In addition, the relative safety of new drugs could pave 
the way for pre-emptive treatments in the negative HCV recipients, 
further increasing the gain in waiting time. Although it seems clear 
that the HCV positivity decreases the graft and patient survival, 
no differences with respect to the antibody status alone in terms 
of graft and patient survival have been demonstrated at present 
[31,32].

Even if further studies are necessary to confirm all these 
hypotheses and time to obtain a longer follow up is needed, it is 
certainly promising to be able to safely expand the pool of organs 
available, allowing an increasing number of patients to access the 
kidney transplant. If the timing of antiviral therapy is still not fully 
clarified for HCV population (before or after transplantation), 
probably a case like the one proposed by us could present various 
favorable conditions. In fact, in a situation like this the recipient 
has not been exposed to antiviral drugs, which although well 
tolerated, however, have a minimal nephrotoxicity and could 
interfere minimally with the immunosuppressive drugs and with the 
immunological response of the recipient in terms of development 
of acute rejection. Moreover, the recipient in this way would not 
be exposed to the infection even if for a limited period of time 
(the time needed for antiviral therapy), in addition benefiting from 
the undisputed advantages of living donation with a very limited 
period of hemodialysis and excellent results despite the advanced 
age of the donor.
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