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    Abstract
IgA nephropathy (IgAN) is a common cause of glomerulonephritis and end-stage renal disease. The recurrence of IgAN postrenal transplant is well documented. IgA recurrence posttransplant manifests as recurrent IgAN, de novo IgAN, and crescentic IgAN. Three cases are described in this article, representing the above-mentioned presentations of IgAN. The first case represents the manifestation of crescentic IgAN in a renal transplant recipient. The patient presented with severe graft dysfunction requiring hemodialysis. Inspite of aggressive immunosuppression and plasmapheresis, the graft kidney could not be salvaged. The second case represents recurrent IgAN. The patient was initiated on antiproteinuric measures and has maintained a stable graft function. The third case presented with de novo IgAN and acute antibody-mediated rejection (AMR). This patient was treated with immunosuppressants and plasmapheresis as per AMR treatment guidelines, following which his graft function improved.
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    Introduction


    Immunoglobulin A nephropathy (IgAN) is the most common type of glomerulonephritis (GN) globally.[bookmark: ft1][1] Majority of patients with IgAN progress to end-stage renal disease (ESRD), approximately 10% at 10 years and 20% at 20 years.[bookmark: ft2][2] As patients with IgAN are younger thereby having fewer comorbidities, they have higher chances of receiving an allograft when they reach ESRD compared to other types of GN. Published reports of postrenal transplant recurrence rates of IgAN vary widely from 15% to 78% depending on the biopsy policies followed and time since transplant.[bookmark: ft3][3] Few Indian studies have documented the prevalence and recurrence of IgAN, and its effect on graft and patient survival. In this article, we describe the pleomorphic presentations of IgAN in three different patients.


    Case Reports


    Case 1: Crescentic immunoglobulin – A nephropathy


    A 26 year old male was detected with ESRD in the year 2011 and initiated on hemodialysis. He was on maintenance hemodialysis for 5 months, following which he underwent live-related ABO blood group compatible renal transplantation from his mother with haplomatched human leukocyte antigen (HLA). Graft function was normal and he was on regular follow-up. Five years later, he developed oliguria, pedal edema, and hypertension. History revealed a brief period of drug noncompliance. Evaluation revealed severe graft dysfunction with serum creatinine of 6.2 mg/dl associated with heavy proteinuria and microscopic hematuria. A graft biopsy showed IgAN with cellular crescents [Figure - 1] and [Figure - 2]. He was pulsed with injection methylprednisolone (500 mg × 3) followed by 6 sessions of plasmapheresis. Intravenous immunoglobulin and injection cyclophosphamide 750 mg were also tried without success. His renal failure progressively worsened and he was initiated on hemodialysis. A repeat graft biopsy was done which showed chronic IgAN with fibrocellular crescents and 30% interstitial fibrosis and tubular atrophy. In view of features of chronicity, the patient was initiated on maintenance hemodialysis. Tacrolimus and prednisolone were tapered to 0.5 mg/day and 5 mg/day, respectively.
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        	Figure 1: Light microscopy – increase in mesangial and endocapillary cellularity with cellular crescents
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        	Figure 2: Immunofluorescence showing mesangial IgA staining (+3)
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    Case 2: Recurrent immunoglobulin – A nephropathy


    A 28-year-old male detected as ESRD (secondary to chronic GN, probably chronic IgAN) on February 2011. He was on maintenance hemodialysis. His sister with a haplomatched HLA system was the renal donor, and he underwent renal transplantation on March 2013. His graft function was normal. He was on triple immunosuppression (tacrolimus, mycophenolate mofetil [MMF], and wysolone). He maintained a normal graft function for the next 3 years. At this time, there was a history of drug noncompliance following which he developed graft dysfunction (creatinine 1.1–1.8 mg/dl). He also developed new-onset hypertension, proteinuria, and microscopic hematuria. Suspecting acute rejection, we pulsed him with methylprednisolone (500 mg) 3 doses. He underwent a graft biopsy which showed IgAN (IgA 3 + over mesangium, MEST score m1, e0, s1, t0) [Figure - 3] and [Figure - 4]. We suspected recurrence of native disease. The patient was started on angiotensin receptor blockers (ARB's). He has a stable graft function of 1.6 mg/dl and is on regular follow-up.
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        	Figure 3: Light microscopy-3 glomeruli showing increased mesangial cellularity and matrix with intimal proliferation of arteries. Segmental sclerosis was seen in 2 glomeruli
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        	Figure 4: Immunofluorescence – mesangial immunoglobulin A 3+
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    Case 3: De novo immunoglobulin – A nephropathy (native kidney disease anti-glomerular basement membrane disease)


    This 33-year-old male was detected as ESRD in 2009 secondary to anti-glomerular basement membrane disease which was resistant to plasmapheresis. He underwent live-related ABO compatible transplant, with his mother as donor in 2010. Baseline graft function was 1.8 mg/dl. He had issues of noncompliance with immunosuppressive medications. He presented 6 years later with graft dysfunction (creatinine 3 mg/dl). Allograft biopsy showed acute antibody-mediated rejection (AMR) with C4d positivity [Figure - 5] and [Figure - 6]. There was also IgA (2+) over the mesangium with mesangial expansion [Figure - 7] and [Figure - 8]. Hence, he was diagnosed as acute AMR with de novo IgAN. He was treated with pulse methylprednisolone 500 mg (3 doses), plasmapheresis 3 sessions, intravenous Ig, and injection rituximab 500 mg 2 doses (1 week apart). He was on 4 weeks of hemodialysis after which graft dysfunction improved and his creatinine stabilized at 2.5 mg.
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        	Figure 5: Light microscopy – mesangial matrix expansion with hypercellularity, interstitial fibrosis, and tubular atrophy <10%

        

        Click here to view
      

    


    
      
        	[image: ]

        	Figure 6: Immunofluorescence – Immunoglobulin A (2+) staining over mesangium
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        	Figure 7: Light microscopy – lymphocytic interstitial infiltration (i1) with peritubular capillaritis
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        	Figure 8: Immunofluorescence – C4d staining positive, diffuse
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    Discussion


    According to the USRDS data, 30.2% of IgAN with ESRD received a transplant within 1 year on dialysis compared to only 2.4% of patients who had diabetic nephropathy.[bookmark: ft4][4] IgAN is one of the most common forms of GN to recur posttransplant.[bookmark: ft5][5] A review of the literature showed the incidence of IgAN recurrence to be around 33%, but this varied widely between 9% and 60% in different series. Indications for graft biopsy varied between different studies, as asymptomatic patients with hematuria or proteinuria did not receive a biopsy.[bookmark: ft6][6] Recurrences of IgAN can be either “immunopathologic,” that is, discovered only on a “protocol” renal biopsy in an asymptomatic patient, or “clinical” which is defined by abnormalities in the urine and/or renal function leading to a renal biopsy.[bookmark: ft6][6] Clinical recurrence of IgAN occurs on an average 3 years posttransplant and presents as hematuria and low-grade proteinuria.[bookmark: ft7][7] However, in crescentic IgAN, it can occur earlier with rapid loss of graft function. Recurrence tends to occur more frequently in younger patients and in those who had a rapid progression of the original disease.[bookmark: ft8][8]


    There are two donor factors which contribute to recurrence, namely donor source and donor IgA deposits.[bookmark: ft3][3] Studies have shown increased recurrence in recipients of live-related donors compared to deceased donors, although this association has not been conclusively proved.[bookmark: ft3][3] The closer the HLA match, more the recurrence rate. Data from two Australian registries showed lesser incidence of recurrence in those with one or greater mismatches compared to those with zero mismatches.[bookmark: ft9][9] HLA specificity with HLA B35 or DR4 was found to increase the risk of IgAN recurrence.[bookmark: ft10][10] The 10-year graft survival was low in those having increased levels of HLA B8 and DR3 in another series.[bookmark: ft11][11] The presence of IgA deposits in the donor kidney increases risk of IgA recurrence as shown in one Japanese study.[bookmark: ft12][12] Factors linked to the pathogenesis of IgA such as high circulating levels of poorly glycosylated IgA1, circulating anti-glycan antibodies, and low levels of CD89 are associated with an aggressive primary disease and consequent risk of recurrence posttransplant.[bookmark: ft13][13]


    Diagnosis


    The diagnosis of IgA recurrence requires histological evidence of IgA deposits in the transplant kidney in a patient who had biopsy-proven IgAN in their native kidneys. In cases 1 and 2, native kidney biopsies could not be performed as the kidneys were shrunken. Hematuria is not a reliable sign of IgA recurrence being absent in 64% of patients with disease recurrence detected on protocol biopsy.[bookmark: ft14][14] A graft biopsy is, therefore, essential in making a diagnosis. The MEST scoring system based on the Oxford classification though validated in IgAN of the native kidneys has also been applied for transplant kidneys and has provided good prognostic information.[bookmark: ft15][15]


    Outcomes


    The largest retrospective study of IgAN recurrence is from Australia wherein 526 patients of IgAN recurrence were studied and the estimated 10 year incidence of graft loss was 9.7%.[bookmark: ft16][16] One European study showed that initial graft survival was better with IgAN compared to other GN'S, but after 3 years, they had increased graft loss.[bookmark: ft17][17] The Australian and New Zealand Dialysis and Transplant Registry data showed that IgAN recurrence was a significant cause of graft loss third only to chronic allograft nephropathy, but the overall outcomes at 10 years were similar to other causes of ESRD.[bookmark: ft9][9]


    Management


    There are no proven specific therapies to treat IgA recurrence. The Kidney Disease: Improving Global Outcomes transplant guidelines recommends treatment of proteinuria and hypertension using angiotensin-converting enzyme inhibitors or ARB.[bookmark: ft18][18] Two small studies have shown this to improve graft survival.[bookmark: ft19][19] Steroid withdrawal has been associated with increased rates of recurrence.[bookmark: ft9][9] The likelihood of IgAN recurrence is not related to any maintenance immunosuppressive drugs.[bookmark: ft20][20] The role of MMF in IgAN recurrence is controversial with some studies indicating that it has a protective role while other studies showing it is a risk factor for recurrence.[bookmark: ft21][21] Single-center retrospective studies have shown that antithymocyte globulin is helpful in preventing recurrence.[bookmark: ft22][22] Tonsillectomy was shown to be of benefit in Japanese studies.[bookmark: ft23][23] Treatment of recurrent IgAN associated with rapidly progressive renal failure and cellular crescents on biopsy (crescentic GN) usually has a poor outcome. In our first case, we tried pulse methylprednisolone, cyclophosphamide, and plasmapheresis, without benefit. De novo IgAN in a patient whose native kidney disease was anti-glomerular basement antibody disease has not been described to the best of our knowledge. Those patients who have lost a graft due to IgAN recurrence can undergo a repeat transplantion, although they are at an increased risk of recurrence for the second transplant also.[bookmark: ft24][24] However, a Korean multicenter study showed that out of 28 patients who underwent second renal transplant following a failed first graft due to IgAN, the condition reappeared only in two patients during a mean follow-up period of 5 years thus providing hope.[bookmark: ft25][25]


    Conclusions


    IgAN shows up in the allograft biopsy with myriad presentations.


    There are no definitive and effective options available to prevent and treat IgAN recurrence. Inspite of this, the incidence of graft loss due to recurrence of IgAN is low except for crescentic GN which portends a high risk of graft loss.
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  Figure 1: Light microscopy – increase in mesangial and endocapillary cellularity with cellular crescents
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  Figure 2: Immunofluorescence showing mesangial IgA staining (+3)
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  Figure 3: Light microscopy-3 glomeruli showing increased mesangial cellularity and matrix with intimal proliferation of arteries. Segmental sclerosis was seen in 2 glomeruli
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  Figure 4: Immunofluorescence – mesangial immunoglobulin A 3+
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  Figure 5: Light microscopy – mesangial matrix expansion with hypercellularity, interstitial fibrosis, and tubular atrophy <10%
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  Figure 6: Immunofluorescence – Immunoglobulin A (2+) staining over mesangium
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  Figure 7: Light microscopy – lymphocytic interstitial infiltration (i1) with peritubular capillaritis
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  Figure 8: Immunofluorescence – C4d staining positive, diffuse
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