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INTRODUCTION

Primary FSGS (pFSGS) is at high risk of recurrence after transplantation. [START_REF] Kienzl-Wagner | Disease Recurrence-The Sword of Damocles in Kidney Transplantation for Primary Focal Segmental Glomerulosclerosis[END_REF] Recent data estimates this probability at around one in three cases, [START_REF] Uffing | Recurrence of FSGS after Kidney Transplantation in Adults[END_REF] and more than 80% when first kidney transplantation had already failed due to pFSGS recurrence. [START_REF] Kienzl-Wagner | Disease Recurrence-The Sword of Damocles in Kidney Transplantation for Primary Focal Segmental Glomerulosclerosis[END_REF] Currently, there is no undisputed treatment for recurrent pFSGS after kidney transplantation. [START_REF] Morin | Management of post-transplant recurrent focal and segmental glomerulosclerosis[END_REF] Nevertheless, intensive multitargeted management seems necessary, combining high dose corticosteroids (1 mg/kg/day), intravenous (IV) cyclosporine, plasma exchanges or immunoadsorption +/-rituximab. [START_REF] Kienzl-Wagner | Disease Recurrence-The Sword of Damocles in Kidney Transplantation for Primary Focal Segmental Glomerulosclerosis[END_REF][START_REF] Morin | Management of post-transplant recurrent focal and segmental glomerulosclerosis[END_REF] Despite all these therapeutics, graft failure occurs in nearly 40% at 5 years post-transplantation, [START_REF] Uffing | Recurrence of FSGS after Kidney Transplantation in Adults[END_REF] and kidney graft removal may be discussed in case of severe refractory nephrotic syndrome. In the context of organ shortage, the question of kidney graft reuse may arise. [START_REF] Kienzl-Wagner | Disease Recurrence-The Sword of Damocles in Kidney Transplantation for Primary Focal Segmental Glomerulosclerosis[END_REF][START_REF] Kienzl-Wagner | Successful management of recurrent focal segmental glomerulosclerosis[END_REF] To our knowledge, there are only two case reports of kidney transplant transfer after early pFSGS recurrence. [START_REF] Kienzl-Wagner | Successful management of recurrent focal segmental glomerulosclerosis[END_REF][START_REF] Gallon | Resolution of Recurrent Focal Segmental Glomerulosclerosis after Retransplantation[END_REF] In these two cases, the indication for transplant nephrectomy and kidney graft reuse were made very early, over the first month after transplantation. Some authors have also suggested that this procedure could be performed even later, but there is currently no data supporting this hypothesis. [START_REF] Kienzl-Wagner | Disease Recurrence-The Sword of Damocles in Kidney Transplantation for Primary Focal Segmental Glomerulosclerosis[END_REF] We thus describe the first case of successful kidney graft reuse several months after initial transplantation, in the context of early refractory pFSGS recurrence.

CASE REPORT

A 23-year-old patient followed for kidney failure secondary to pFSGS received a first kidney transplant from a deceased donor, 14 months after dialysis initiation. The donor was a 32year-old man, with no medical history and normal kidney function before organ procurement (serum creatinine 0.7 mg/dl). The patient's native kidneys were left in place, since he became anuric a few months after start of dialysis. Induction immunosuppressive therapy consisted of thymoglobulin, followed by maintenance therapy combining corticosteroids, mofetil mycophenolate, and tacrolimus. Diuresis exceeded 2 liters over the first 24 hours, and serum creatinine levels dropped from 6.6 to 1.6 mg/dl over the first week (Figure 1A). Unfortunately, abundant proteinuria was discovered on day 3, followed by the diagnosis of nephrotic syndrome (serum albumin 2.6 g/dl and urinary protein-to-creatinine ratio -uPCR -8.1 g/g at day 7). Kidney graft biopsy performed on day 10 confirmed the diagnosis of pFSGS recurrence, showing early FSGS lesions on 3 glomeruli and severe podocyte foot process effacement by electronical microscopy (Figure S1). The patient thus benefited from a treatment combining high-dose corticosteroids, plasma exchanges, and IV cyclosporine for 14 days. However, the persisting severe nephrotic syndrome (uPCR 10g/g) justified treatment continuation by immunoadsorption for a total of 14 sessions, every 48-72h for a month. Given the absence of treatment response, this was completed by two administrations of rituximab (1g) 15 days apart (12 and 14 weeks after transplantation). Three months later, evolution was still unfavorable with persisting severe nephrotic syndrome (serum albumin 2.0 g/l, uPCR 6.3 g/g) and progressive deterioration of kidney function (serum creatinine 2.7 mg/dl). A second graft biopsy was performed at 6 months and showed growing FSGS lesions associated with diffuse foot process effacement, podocyte microvillous transformation and a mild increase of interstitial and tubular atrophy (Figure S1).

Given the lack of response to all available therapies, iatrogenic risks, and major negative impact on quality of life, the patient himself requested transplant nephrectomy. Considering the two previous cases, [START_REF] Kienzl-Wagner | Successful management of recurrent focal segmental glomerulosclerosis[END_REF][START_REF] Gallon | Resolution of Recurrent Focal Segmental Glomerulosclerosis after Retransplantation[END_REF] and the reassuring histological findings, we suggested potential reuse of the kidney graft for a second recipient who already consented to transplants using kidneys at risk for discard (such as a kidney donated after cardiac death or an HCV-infected kidney), after approval from Biomedicine Agency (French organ transplant regulatory authority). In order to avoid any confounding factor in post-transplantation follow-up, we set the following selection criteria for the waitlist at our center: patient aged over 60, non-immunized, ideally anuric or without history of glomerular nephropathy at risk of recurrence, without advanced atherosclerosis (especially of the iliac vessels) and with the same blood group as the donor.

After obtaining written consent from patient 1, he underwent transplant nephrectomy eight months after initial transplantation. The kidney graft could thus be re-implanted in a 78-year-old man who had been on dialysis for two years following bi-nephrectomy in a context of bilateral clear cell carcinoma. Given his age and low risk immunological profile, he underwent induction with basiliximab, followed by maintenance therapy of tacrolimus, corticosteroids and mofetil mycophenolate. Outcome was rapidly favorable with immediate diuresis of 1800 ml over first 24 hours, a serum creatinine level dropping from 7.4 to 1.9 mg/l and uPCR from 10.2 g/g to 1.04 g/g over the first two weeks (Figure 1B). The early post-transplant period was marked by surgical treatment of obstructive lymphocele at week 8 and acute T-cell rejection at week 12 benefiting from three boluses of corticosteroids (then gradual decrease).

One year after retransplantation, kidney function is still excellent with serum creatinine at 1.2 mg/dl (estimated glomerular filtration rate [eGFR] of 62 ml/min/1.73m 2 ) and proteinuria resolution (uPCR of 0.1 g/g without any recourse to renin-angiotensin-aldosterone system blockers). Compared to day 0 kidney graft biopsy, systematic biopsies performed at month 4 and month 12 exhibited similar FSGS lesions by light microscopy but partial recovery of foot process effacement and substantial decrease of podocyte microvillous transformation (Figure 2).

Interestingly, some calcifications and resorption signs were also seen within the hyaline deposits of FSGS lesions. Meanwhile, patient 1 returned to dialysis. He experienced rapid resolution of clinical symptoms and biological normalization (serum albumin 4.0 g/dl at 6 months).

DISCUSSION

Here, we report the third description of successful kidney graft reuse in case of early refractory pFSGS recurrence after kidney transplantation. However, unlike the two previous reports, this procedure has been effective despite the long delay between first transplantation and graft reuse. [START_REF] Kienzl-Wagner | Successful management of recurrent focal segmental glomerulosclerosis[END_REF][START_REF] Gallon | Resolution of Recurrent Focal Segmental Glomerulosclerosis after Retransplantation[END_REF] In the first observation of Gallon et al in 2012, [START_REF] Gallon | Resolution of Recurrent Focal Segmental Glomerulosclerosis after Retransplantation[END_REF] the kidney graft was removed from a related living donor and graft reuse for a second recipient took place within the first two weeks.

The second report by Kienzl-Wagner in 2018 described the successful reuse of a deceased donor transplant, four weeks after pediatric transplantation that failed due to early and severe pFSGS recurrence. [START_REF] Kienzl-Wagner | Successful management of recurrent focal segmental glomerulosclerosis[END_REF] The authors thus suggested the possibility of further extending the delay between initial kidney transplantation and rescue procedure. [START_REF] Kienzl-Wagner | Disease Recurrence-The Sword of Damocles in Kidney Transplantation for Primary Focal Segmental Glomerulosclerosis[END_REF][START_REF] Kienzl-Wagner | Successful management of recurrent focal segmental glomerulosclerosis[END_REF] However, in the absence of detailed histological data, and with the relatively short timeline (only four weeks), there was no evidence to confirm this hypothesis. Our clinical case is distinguished primarily by the very late delay in the transfer procedure, more than eight months after initial transplantation. Moreover, details on clinical, biological and histological features and favorable outcome described in our report provide new insights to support the authors' proposition. Furthermore, these findings may relate to other primary nephropathy that can be also associated with early graft demise, as previously described in thrombotic microangiopathy for example. [START_REF] Kamar | Successful retransplantation of a kidney allograft affected by thrombotic microangiopathy into a second transplant recipient[END_REF] Gallon et al highlighted the early recovery of histological lesions after retransplantation, suggesting a potential for reversibility before the scar formation process. The repeated histological data in our case also confirm that foot process effacement and podocyte microvillous transformation are reversible lesions when the primary source of injury is treated. This potential for early recovery of foot process effacement is similar to that reported after bariatric surgery in obesity-related FSGS. [START_REF] Xu | Obesity-related glomerulopathy: pathogenesis, pathologic, clinical characteristics and treatment[END_REF] Interestingly, we did not observe any correlation between the number of FSGS lesions and the progressive spontaneous resolution of proteinuria, whereas the latter was related to the degree of foot process effacement. Finally, the finding of numerous calcifications within FSGS lesions also pointed toward a chronic nature for these abnormalities. [START_REF] Bertelli | Molecular and Cellular Mechanisms for Proteinuria in Minimal Change Disease[END_REF] Unlike in the previous reports, the question of transplant nephrectomy did not arise earlier, because our patient was willing to try all available therapies. Indeed, transplant nephrectomy was viewed as a double penalty, combining failure of present transplantation and the faint hope of a future one whilst no effective therapy was available. The possibility for kidney transplant reuse has been only rarely described in the literature, [START_REF] Tseng | Successful reuse of a transplanted kidney 9 years after initial transplantation: 4-year follow-up[END_REF] and some authors even questioned its ethical and scientific validity. [START_REF] Graetz | Expansion of the organ donor pool by the reuse of a previously transplanted kidney-is this ethically and scientifically valid?[END_REF] Given his age, the expected median time to transplantation for the second recipient would have been around 27 months, with a 95%-chance of getting a kidney from an over 70-year-old donor. [START_REF]Annual Report of the French Transplantation Activity -2019[END_REF] Under these conditions, we could anticipate a probability of 25-30% delayed graft function, 65% one year-eGFR < 45ml/min/1.73m 2 , and 15% graft failure during the first year. The expected waitlist duration is what initially motivated the patient to consent to any derogatory procedure. The reassuring 6-month biopsy and the expected alternative scenario for this old recipient made us confident about the care option which was offered to him. The procedure was ultimately performed after obtaining written consent from patient 1, whose loss was partially mitigated by the prospect of reusing the kidney graft for another recipient. There is currently no formal contraindication to another transplantation, since early recurrence is not mandatory (approximately 20% recurrence-free) and new molecules seem promising in this indication. [START_REF] Colucci | Ofatumumab rescue treatment in post-transplant recurrence of focal segmental glomerulosclerosis[END_REF][START_REF] Solomon | Ofatumumab in post-transplantation recurrence of focal segmental glomerulosclerosis in a child[END_REF] However, after careful consideration, he preferred to delay any re-enrollment.

In the current context of organ shortage, it appears essential to avoid any organ waste. [START_REF] Bensouda | Optimizing Use of Deceased Donor Kidneys: Organ Waste While We Continue to Wait[END_REF][START_REF] Cooper | Report of National Kidney Foundation Consensus Conference to Decrease Kidney Discards[END_REF] In case of early, severe and resistant pFSGS recurrence after transplantation, kidney graft reuse should be considered. By not systematically defaulting to a new transplantation, reuse may open up prospects for patients facing recurrent pFSGS, whilst informing them of the potential need for this unusual valuable rescue procedure. 
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