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Use of HCV organs in HCV-negative recipients: yes but with good tools

Since the discovery of the hepatitis C virus (HCV) in 1989, the HCV epidemic has become a major health concern with 1-3% of the global population infected. HCV is characterised by transmission mainly through transfusion of infected blood, parenteral exposures (infected needles, syringes, piercings, tatoos, etc) and a low sexual transmission risk. HCV infection evolves in 80% of cases to chronic hepatitis with a risk of liver cirrhosis in 30-40% of the patients at 20-30 years after infection and with a 2-4% annual incidence of Hepatocellular carcinoma in patients who develop cirrhosis. Among patients who have received an organ transplant, the progression to liver cirrhosis is strongly accelerated. Therefore, until recently it appeared important to avoid HCV infection after organ transplantation by not transfusing HCV-infected blood and not transplanting HCV-infected organs. In some countries such as USA, the percentage of organ donors infected with HCV was 5.58% (18% in high risk donors)

(1) and the potential use of these organs may increase the pool of donors. Transplantation of HCV-positive organs to anti-HCV-positive recipients with HCV viremia was possible after approval by health authorities and, signed informed consent by the recipient. When using HCV viremic donors, the risk of HCV transmission was constant with a viral population coming both from the donor and the recipient. Before the advent of direct antiviral agents (DAA), IFN-based therapy failed to control HCV infection in most organ recipients and was associated to a risk of organ rejection.

The advent of effective IFN-free DAA anti HCV treatments has dramatically changed the face of the problem (2,3). First, these DAA agents do not seem to increase the risk of organ rejection [START_REF] Coilly | Optimum timing of treatment for hepatitis C infection relative to liver transplantation[END_REF][START_REF] Coilly | Pros and Cons: Usage of organs from donors infected with hepatitis C virus -Revision in the direct-acting antiviral era[END_REF]. Second, these agents are increasingly potent and the most recent generation of DAAs have pangenotypic activity and are either a combination of Sofosbuvir, an anti-NS5b agent, and velpatasvir, an anti NS5A agent (2) or a combination of glecaprevir, an anti NS3-NS4 agent, and pibrentasvir, an anti-NS5A agent [START_REF] Zeuzem | glecaprevir-Pibrentavir for 8-12 weeks in HCV genotype 1 or 3 infection[END_REF]. The potency of these combinations is very high, achieving sustained virologic response (SVR) in 97-100% of HCV infected patients. Third, it is now possible in many countries to obtain nucleic acid testing (NAT) for HCV RNA within few hours in potential organs donors and, accordingly, to match donor and recipients.

For all these reasons, some teams have advocated the transplantation of HCV-infected organs not only in HCV-positive recipients but also in HCV-negative recipients. Several teams, particularly in the USA, have used HCV-infected organs in HCV-negative heart, lung, kidney and liver recipients [START_REF] Wooley | Heart and lung transplants from HCV-infected donors to uninfected recipients[END_REF][START_REF] Trotter | Use of organs from hepatitis C viruspositive donors for uninfected recipients: a potential cost-effective approach to save lives[END_REF][START_REF] Cotter | Increasing utilization and Excellent initial outcomes following liver transplant of hepatitis C Virus (HCV)-Viremic donors into HCV-negative recipients: outcomes following liver transplant of HCV viremic donors[END_REF][START_REF] Mclean | Transplanting hepatitis C virus infected hearts into uninfected recipients: a single arm trial[END_REF]. The use of infected liver grafts raised another issue, which is the potential presence of HCV-related graft liver disease, which may impact the results of liver transplantation [START_REF] Coilly | Pros and Cons: Usage of organs from donors infected with hepatitis C virus -Revision in the direct-acting antiviral era[END_REF]. For the recipients of organs other than the liver, the question is the risk of HCV transmitted infection in the recipient and the possibility to eradicate the transmission of HCV. In the Lancet Gastroenterology & Hepatology, a group of USA-based authors descrive the outcome of preemptive pangenotypic DAA administration in HCVnegative heart recipients receiving HCV-positive hearts [START_REF] Bethea | Preemptive pangenotypic direct antiviral agent in donor HCV positive to recipient HCV-negative cardiac transplantation[END_REF]. 25 patients receive HCV-positive hearts, in 5 of them the donor was HCV RNA-negative and those recipients did not receive any treatment and no HCV transmission was observed. In contrast, the other 20 recipients who received a heart from an HCV RNA-positive donor, developed immediate HCV infection, and, according to the design of the trial, received preemptive DAA therapy using a combination of glecaprevir/pibrentasvir started in the immediate preoperative period for an 8 weeks duration. In most patients, serum HCV RNA was detected during the first posttransplant hours, confirming the high infection rate. In these 20 patients, HCV RNA became undetectable at a maximum of day 17, and SVR was obtained in all patients. The tolerance of the DAA was good, with no increase in graft rejection. To avoid drug-drug interaction (DDI), patients did not receive IPP and all were on Tacrolimus. These results are in line with a recent study in 44 uninfected transplant recipients (8 heart, 36 lung) receiving organs from HCV viremic patients, the recipients were preemptively treated with a combination of sofosbuvir-velpatasvir for 4 weeks started few hours after transplantation. 95% of the patients had detectable viral load after transplant and the first 35 patients with an adequate follow-up achieved all SVR, with a comparable rate of rejection to heart and lung transplant recipients receiving HCV-negative organs. These excellent results are the witness of the high potency of DAA and of the absence of residual virus in patients who achieved SVR.

Using HCV-infected organs in uninfected recipients may increase access to transplantation to patients on waiting lists, particularly in countries where the prevalence of HCV-infected donors is high. Health authorities should support this strategy. Several points of attention are remaining: first, transplant recipients received many drugs in addition to immunosuppressive drugs and drug-drug interaction should be prevented; Second, the cost of transplantation is significantly increased due to the use of DAA in the recipients; third, recipients of such organs should give their informed consent; Fourth, SVR seems as high if DAA are started before or immediately after transplantation with 4 or 8 weeks of preemptive therapy; fifth, HCV infection is almost constant and rapid after transplantation of infected organs and replication is involving numerous strains from the recipient and from the donor [START_REF] Zahid | High multiplicity of infection following transplantation of hepatitis C virus-positive organs[END_REF]. There is a possibility to face a resistant strain as shown recently (9), which will require modification of the DAA therapy [START_REF] Bourliere | Sofosbuvir, velpatasvir and voxilaprevir for previously treated HCV infection[END_REF] and expert virological support. The teams using such organs should not be too confident, they should have expert virologic support, identify the viral strains involved and ensure the obtention of full SVR in the recipients.