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Abstract
Background
IgA nephropathy (IgAN) is a common primary glomerulonephritis leading to end-stage renal disease. Living donor kidney transplantation (LDKT) is considered a favorable treatment option, but IgAN recurrence rates and the impact on outcome is unclear. In the present study, we retrospectively analyzed the rate of IgAN recurrence, risk factors and clinical outcomes in LDKT recipients.

Methods
We analyzed 193 adult patients who received a LDKT between 2011 and 2017 of which 32 (16.7%) had IgAN as underlying disease. Demographic data and clinical outcomes, especially regarding IgAN recurrence, were evaluated. Mean follow-up period was 102.13 months in the IgAN group vs. 97.27 months in the control group.

Results
Among the IgAN cohort, five (15.63%) experienced IgAN recurrence. Patients with IgAN underwent LDKT at a significantly younger age (p < 0.001). No significant differences were observed in demographic factors, HLA-mismatches, or AB0-compatibility. Patients receiving an immunosuppressive regimen including Cyclosporine A (60% vs. 7.4%) instead of Tacrolimus (40% vs. 92.6%) were significantly more likely to develop IgAN recurrences (p < 0.001). Moreover, early post-surgery serum creatinine levels were higher in the recurrence group at one week (4.25 vs. 1.65 mg/dl; p < 0.001), one month (2.13 vs. 1.53 mg/dl; p = 0.027) and two years (2.65 vs. 1.34 mg/dl; p = 0.008). Although graft survival displayed a tendency towards inferior outcomes after recurrence, significance was not reached (p = 0.14, log-rank test).

Conclusion
Living donor kidney transplantation continues to be recommended as the preferred treatment option for IgAN patients, despite the potential risk of recurrence and graft loss.
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Introduction
IgA nephropathy (IgAN) is a common primary glomerulonephritis (GN) characterized by the deposition of IgA immunoglobulins within the glomerular mesangium. With an Incidence of 2.5 per 100,000 population per year it is the most common GN worldwide and a significant contributor to end-stage renal disease (ESRD) cases with dialysis dependency [1]. Living kidney transplantation (LDKT) offers patients a chance at a better quality of life and long-term survival. However, the risk of IgAN recurrence, potentially resulting in graft dysfunction and ultimately in graft loss, remains a concern for both patients and transplant physicians. In addition, the risk of disease recurrence should be carefully considered with LDKT, as the positive effects for the recipient may be accompanied by surgical risks and long-term consequences for the donor, such as arterial hypertension, fatigue, or renal failure [2]. IgAN recurrence refers to the reappearance of IgA deposits and associated glomerular pathology in the transplanted kidney. Recurrence rates vary from 10 to 50% in studies with clinically-driven biopsies, as performed in our center [3, 4]. Nevertheless, there is conflicting evidence regarding the outcomes of LDKT in patients with IgAN. Certain studies suggest a higher incidence of IgAN recurrence in grafts from living related donors while other studies found no higher incidence [3, 4]. In this context, a review of Australia-New Zealand registry data revealed a significantly increased frequency of IgAN recurrence in grafts with zero HLA mismatches from living donors [5]. Furthermore, with the development of newer immunosuppressive agents such as mycophenolate mofetil or calcineurin inhibitors as Cyclosporine A or Tacrolimus, important improvements have been made over the last two decades, but the ideal immunosuppressive regimen for recipients with IgAN is still not established [4, 6].
Moreover, there exist divergent conclusions in the literature about the outcome after IgAN recurrence. McDonald et al. reported that IgAN recurrence was a major cause of graft loss, ranking third in prevalence behind chronic allograft nephropathy and death with functioning graft [5]. Intriguingly, other authors concluded that IgAN recurrence did not substantially increase the risk of allograft loss, as the rate of graft loss due to recurrence was similar to that seen in recipients without IgAN recurrence and appears to be also in the same range as other forms of GN [7–9]. Since most of the data is derived from registry studies, there is a need for real-world evidence of IgAN recurrence after LDKT.
﻿In the present study, we investigated the incidence of IgAN recurrence in the allograft after LDKT and the impact on the clinical outcome in a single high-volume transplant center performing clinically-driven graft biopsies as the diagnostic standard.

Methods
Patients
We retrospectively analyzed data from adult patients who underwent LDKT at Charité Hospital Berlin, Department for Urology, between 2011 and 2017. Our analysis focused on identifying patients with IgAN as the primary cause of their ESRD. We collected comprehensive patient data, including demographics, laboratory parameters and graft survival information, along with clinical and pathological data related to IgAN recurrence, from their medical records. However, no protocol biopsies were performed at our center, but biopsies were regularly taken if there was a suspicion of recurrence or rejection after LDKT. Accordingly, the diagnosis of IgAN recurrence in patients with clinical presentation of hematuria, proteinuria or renal failure was made by clincically-driven graft biopsy and subsequent histological examinations including electron microscopy to identify IgA deposits in the mesangium. Detailed descriptions of patient preparation and the surgical technique, including laparoscopic donor nephrectomy and LDKT, were reported in previous studies of our center [10]. The standard immunosupression regime of our LDKT cohort included corticosteroids, Mycophenolat mofetil, and Tacrolimus [11]. Cyclosporin A was used instead of Tacrolimus in cases of Tacrolimus intolerance or to avoid Tacrolimus-induced side effects such as ﻿diabetes mellitus or tremor [12]. Two hours before LDKT and on the fourth postoperative day, 20 mg basiliximab were administered intravenously. The following standard immunosuppression consisted of 2000 mg/day Mycophenolate mofetil, 500 mg/day Methylprednisolone, tapered to 4 mg after 4 weeks and Cyclosporine A with target trough levels of 150– 220 ng/mL in the first 3 months, tapered to 100–130 ng/mL thereafter, or Tacrolimus with target trough levels of 8–10 ng/mL for the first 3 months and 6–8 ng/mL thereafter [11]. Inosine Monophosphate Dehydrogenase (IMPDH) activity in erythrocytes was used as a surrogate for therapeutic drug monitoring for mycophenolate during follow-up [13].

Statistical analysis
Statistical analysis of the data was performed using Microsoft Office Excel 2022 and IBM SPSS Statistics 29 software. Student t-test was used for continuous variables and chi-square test for nominal variables. Kaplan–Meier analysis was done to compare graft survival data (log-rank test), p-values < 0.05 were considered statistically significant.


Results
Our center conducted living donor kidney transplants (LDKT) on 193 adult patients between 2011 and 2017. In 32 cases (16.6%) IgAN was the underlying disease for ESRD. Patients with IgAN were significantly younger (average age 36.6 vs. 46.9, p < 0.001). However, other demographic factors, including BMI, waiting time for transplantation, preemptive transplantation rates, follow-up time, AB0-incompatible transplantation rates, and transplant outcomes such as serum creatinine levels, delayed graft function, rejection rates, graft loss and patient mortality, did not differ significantly between the two groups (Table 1). Kaplan–Meier analysis of death-censored graft survival showed a trend toward slightly decreased graft survival in the IgAN group compared to the rest of our cohort, but not in a statistically significant manner (p = 0.40), as shown in Fig. 1.Table 1Comparison of characteristics and outcomes of IgA Nepropathy (IgAN) versus no IgAN as underlying disease for End Stage Renal Dysfunction (ESRD): mean or number (percentage of group)


	Characteristics
	IgAN
	no IgAN
	p-value

	n
	32
	161
	 
	Age (years)
	36.56
	46.94
	* < 0.001

	Gender
	 	 	 
	 Women
	5 (15.6%)
	53 (32.9%)
	 
	 Men
	27 (84.4%)
	108 (67.1%)
	 
	BMI (kg/m2)
	24.94
	25.77
	0.35

	Waiting time (days)
	475.09
	422.73
	0.66

	Preemptive transplantation
	6 (18.8%)
	52 (32.5%)
	0.12

	Follow-up period (months)
	102.13
	97.27
	0.65

	AB0-incompatible
	8 (25.8%)
	46 (29.3%)
	0.69

	Serum creatinine (mg/dl)
	 	 	 
	 1 week p.s
	2.31
	2.6
	0.50

	 1 month p.s
	1.62
	1.62
	0.99

	 3 months p.s
	1.60
	1.54
	0.53

	 6 months p.s
	1.47
	1.47
	0.98

	 1 year p.s
	1.54
	1.46
	0.67

	 2 years p.s
	1.55
	1.40
	0.28

	 3 years p.s
	1.41
	1.40
	0.96

	 4 years p.s
	1.43
	1.39
	0.78

	 5 years p.s
	1.43
	1.47
	0.78

	Delayed graft function
	1 (3.1%)
	8 (5.1%)
	0.63

	Rejection
	9 (28.1%)
	26 (16.1%)
	0.06

	Graftloss (death-censored)
	5 (15.8%)
	15 (9.3%)
	0.29

	Death
	2 (6.3%)
	17 (10.6%)
	0.46


BMI body mass index, p.s. post surgery
*p-value < 0.05 in chi-square or students t-test
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Fig. 1Kaplan–Meier analysis of death-censored graft survival in the IgA Nephropathy group (IgAN) (red) and the rest of the living donor kidney transplant cohort with divergent underlying disease for end stage renal failure (blue) showed a tendency for an inferior graft survival in the IgAN group, but not in a significant manner in the performed log-rank test (p = 0.40)


Furthermore, 5 out of the 32 patients (15.6%) in the IgAN group developed a IgAN recurrence. With 60%, a immunosuppression containing Cyclosporine A was significantly more common in the IgAN recurrence group (p < 0.001). Accordingly, with 92.6%, Tacrolimus was significantly more frequent in the immunosuppression regime of non-recurrent cases (p < 0.001). Additionally, the IgAN recurrence group exhibited higher early post-surgery serum creatinine levels at one week, one month and two years (p < 0.001, p = 0.027, and p = 0.008, respectively). However, there were no significant differences observed in terms of patient characteristics, including Age, HLA-mismatches, AB0-incompatibility and degree of kinship, dialysis type, time interval to the first biopsy, or transplant outcomes, such as rejection rates, death-censored graft loss, or death, as shown in Table 2. With a mean time interval days from LDKT to the first graft biopsy of 792.80 versus 1067.43 days, a tendency towards earlier biopses in the IgAN recurrence group was shown. Moreover, the number of biopsies performed was significantly higher in the IgAN recurrence group, with a mean of 2.8 per recepient compared to 0.62 in the non-recurrence group (p = 0.001) (Table 2). Symptoms for which a graft biopsy was performed and the diagnosis of a IgAN recurrence was made, ranged from microhematuria, proteinuria, kidney failure to hypertension.Table 2Comparison of characteristics and outcomes of IgA Nepropathy (IgAN) versus no IgAN recurrence: mean (± SD) or number (percentage of group); *p-value < 0.05 in chi-square or students t-test


	Characteristics
	IgAN recurrence
	no IgAN recurrence
	p-value

	n
	5
	27
	 
	Age
	31.80
	37.44
	0.34

	BMI
	22.84
	25.33
	0.15

	Time of dialysis (days)
	720.60
	535.26
	0.62

	HLA-Mismatches
	2.20
	2.93
	0.35

	Waiting time (days)
	435.81
	687.20
	0.40

	AB0-incompatibility
	1 (20%)
	7 (26.9%)
	0.74

	Follow-up period (months)
	97.60
	101.96
	0.81

	Kinship
	 	 	 
	 Not related
	1 (20%)
	10 (37%)
	0.46

	 1. degree
	2 (40%)
	12 (44.4%)
	0.86

	 2. degree
	2 (40%)
	5 (18.5%)
	0.77

	Dialysis type
	 	 	 
	 Haemodialysis
	3 (60%)
	16 (59.3%)
	0.52

	 Periotoneal dialysis
	1 (20%)
	4 (14.8)
	0.91

	 Both
	0
	2 (7.4%)
	0.53

	 Preemptive
	1 (20%)
	5 (18.5%)
	0.94

	Immunosuppression regime
	 	 	 
	 Including tacrolimus
	2 (40%)
	25 (92.6%)
	* < 0.001

	 Including cyclosporine A
	3 (60%)
	2 (7.4%)
	* < 0.001

	Serum creatinine (mg/dl)
	 	 	 
	 1 week p.s
	4.25
	1.95
	* < 0.001

	 1 month p.s
	2.13
	1.53
	*0.027

	 3 months p.s
	2.13
	1.53
	0.08

	 6 months p.s
	1.78
	1.41
	0.08

	 1 year p.s
	2.06
	1.44
	0.06

	 2 years p.s
	2.65
	1.34
	*0.008

	 3 years p.s
	1.49
	1.40
	0.75

	 4 years p.s
	1.44
	1.43
	0.97

	 5 years p.s
	1.99
	1.33
	0.63

	Mean number of biopsies per recipient
	2.80
	0.62
	*0.001

	Mean time interval to first biopsy (days)
	792.80
	1067.43
	0.72

	Rejection
	2 (40%)
	6 (22.2%)
	0.08

	Graftloss (death-censored)
	2 (40%)
	3 (11.1%)
	0.10

	Death
	1 (20%)
	1 (3.7%)
	0.17


BMI body mass index, HLA human leukocyte antigen, p.s. post surgery



As shown in Table 3, IgAN recurrences occurred at various time intervals, ranging from 13 to 123 months with a mean of 64 months (± 39.52) post-transplantation. In two cases de-novo donor specific antibodies were detected. In addition, the IgAN recurrence cases were evaluated for tonsillectomy before or after recurrence. However, none of the patients underwent tonsillectomy. Treatment strategies included the application of high-dose corticosteroids; Cyclophosphamide, an immunosuppressing alkylating agent; Budesonide, a glucocorticoide targeting intestinal immunity in the gut mucosa; and a therapy switch to Belatacept, a selective T-cell inhibitor which may reduce a humoral graft immunization [14, 15]. Additionally, in one case plasmapheresis was performed and in another case, which showed fulminant functional deterioration of the graft without clinical prospect of recovery, no further therapy for IgAN recurrence was executed. Moreover, we observed two graft losses, one at 16 and one at 123 months after transplantation, due to IgAN recurrence, accounting for 40% in that group and 6.25% of all recipients with IgAN. Kaplan–Meier analysis revealed no significant difference in graft survival when IgAN recurrence occurred, compared with patients with IgAN as a primary disease without recurrence, but a trend toward less favorable outcome for the recurrence group was shown (p = 0.14 (log-rank test); Fig. 2). Blood levels of Cyclosporin A, trough levels of Tacrolimus and the IMPDH activity during the clinical course are depicted in Fig. 3.Table 3Characteristics and clinical courses of Patients suffering from IgA Nephropathy recurrence


	Sex, age (y)
	Patient 1 (A): male, 24
	Patient 2 (B): male, 53
	Patient 3 (C): male, 31
	Patient 4 (D): female, 28
	Patient 5 (E): male, 23

	Initial immunosuppression regime
	Primary: Basiliximab, Cyclosporine A, Mycophenolate, Methylprednisolone
Maintenance: Cyclosporine A, Mycophenolate, Methylprednisolone
	Primary: Basiliximab, Tacrolimus, Mycophenolate, Methylprednisolone
Maintenance: Tacrolimus, Mycophenolate, Methylprednisolone
	Primary: Basiliximab, Tacrolimus, Mycophenolate, Methylprednisolone
Maintenance: Tacrolimus, Mycophenolate, Methylprednisolone
	Primary: Basiliximab, Cyclosporine A, Mycophenolate, Methylprednisolone
Maintenance: Tacrolimus, Mycophenolate, Methylprednisolone
	Primary: Basiliximab, Cyclosporine A, Mycophenolat, Methylprednisolone
Maintanance: Cyclosporine A, Mycophenolate, Methylprednisolone

	Clinical course and treatment protocoll
	20 months post LDKT: Borderline rejection: 3 × Methylprednisolone 250 mg/d
71 months post LDKT: IgAN recurrence, borderline rejection: 3 × Methylprednisolone 250 mg/d plus Budesonide
73 months post LDKT: BANF IB: 3 Methylprednisolone 500 mg/d, switch from Cyclosporine A to Tacrolimus
74 months post LDKT: mild IgA recurrence: 3 × Methylprednisolone 250 mg/d
76 months post LDKT: Tacrolimus intolerance and GFR loss, switch back to Cyclosporine A
	First month post LDKT: Acute humoral rejection Type II and III with cortical infarction: intravenous immunoglobulin, cumulative dose 150 g
13 months post LDKT: IgAN recurrence and secondary glomerulosclerosis in 1/3 of glomeruli, 40% fibrosis, tubular toxicity
Methylpredisolone-scheme after Pozzi (1 g pulse in month 1, 3, 5, and 0.5 mg/kg every second day)
Urinary tract infection with neutropenia after 2nd Methylperdnisolone pulse. Rapid decline in GFR to < 10 ml/min
15 months post LDKT: switch to belatacept with the first dose of 5 mg/kg
16 months post LDKT: graftloss, readmission to dialysis
	9 days post LDKT: Borderline rejection, treated with Methylprednisolone 3 × 250 mg i.v
10 months post LDKT: low replicative BK viruria
55 months post LDKT: IgAN recurrence and diffuse extracapillary proliferative and mildly sclerosing glomerulonephritis of pauci-immune type, tubulo-interstitial nephritis. No BK virus infection
Methylprednisolone, 5 doses of Cyclophosphamide each 1200 mg (cumulative 6 g), partial remission, simultaneous GFR decrease to 40 ml/min, albuminuria decrease from 700 to 100 mg/g creatinine
	58 months post LDKT: IgA recurrence, diffuse chronic transplant glomerulopathy with FSGS, focal borderline transplant glomerulitis
3 × plasmapheresis and 3 × methylprednisolone 250 mg/d
60 months post LDKT: No IgA deposition, but severe thrombotic microangiopathy. Suspected atypical hemolytic-uremic syndrome with acute graft deterioration
Eculizumab 60–63 months post LDKT (first 900 mg absolute, then 1200 mg every 2 weeks)
Immunosuppression history: switch from Cyclosporine A to Tacrolimus (target level 5–7 ng/ml) then switch to Belatacept
	1 week post LDKT: Acute tubular necrosis
4 months post LDKT: CNI toxicity
123 months post LDKT: IgAN recurrence with advanced scarring and focal-segmental glomerulosclerosis, approximately 40% tubular atrophy, and interstitial fibrosis and two extracapillary proliferations
Readmission to dialysis due to extensive chronic lesions without further therapy

	Clinical features of recurrence
	Microhaematuria, proteinuria, renal failure, hypertension
	Renal failure
	Proteinuria, renal failure
	Proteinuria, renal failure
	Microhaematuria, proteinuria, renal failure

	Donor specific antibodies
	Negative
	Negative
	Negative
	HLA-DQ2, -DQ, -A2 positive (35 months post-LDKT)
	HLA-Cw14 weak positive (10 months post LDKT)

	Time until recurrence (m)
	71
	13
	55
	58
	123

	Graftloss (m)
	–
	16
	–
	–
	123

	Follow-up (m)
	147
	24
	118
	99
	123


HLA human leukocyte antigen, CNI calcineurin inhibitor, LDKT living donor kidney transplantation
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Fig. 2Kaplan–Meier analysis of death-censored graft survival in the IgA Nephropathy group (IgAN) with recurrence (red) versus IgAN as a primary disease without recurrence (blue) showed a tendency for an inferior graft survival in the IgAN group, but not in a significant manner in the performed log-rank test (p = 0.141)
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Fig. 3Blood levels of Cyclosporin A (Cya, orange, ng/ml), trough levels of Tacrolimus (Tac, red, ng/ml), and activity of Inosine monophosphate dehydrogenase (IMPDH, blue, pmol/h/mg Hb) during the follow-up are shown for the five IgAN recurrence cases (A) to (E)



Discussion
Kidney transplantation, particularly LDKT, is a valuable treatment option for ESRD patients, providing improved quality of life and long-term survival without need for dialysis. However, the risk of IgAN recurrence in the graft raises important considerations, as the favorable impact for the recipient may also be associated with risks for the donor. In the present real-world analysis, we observed an IgAN recurrence rate of 15.6% among patients with IgAN as the primary cause of their ESRD. This rate is within the lower range reported in previous studies, which varies from 10 to 50% in clinically-driven biopsies as performed in our center [3, 4]. In this regard, it is a controversial issue which characteristics of the recipient may represent the risk factors for an increased IgAN recurrence. In the present study, in which patients with IgAN as primary disease were significantly younger at the time of transplantation, also a tendency towards a younger age in the IgAN recurrence group compared to the non-recurrent group was shown, but not to a significant extent. This is in line with several studies identified transplantation at a younger age as a risk factor for IgAN recurrence [9, 16–18]. Furthermore, the question of whether living-related donors, such as family members, pose a higher risk of IgAN recurrence compared to unrelated donors has garnered considerable attention [3, 19, 20]. McDonald et al. demonstrated a significantly increased rate of IgAN recurrence in grafts with zero HLA-mismatches from living donors [5]. However, no significant differences in HLA-mismatches, first- and second-degree kinship or AB0-compatibility were found between the two groups. Although the small number of cases in this study limits the validity of a risk factor analysis, our results did not confirm an increased risk of recurrence for living related donors or an increased risk of AB0-incompatibility in the IgAN cases of our cohort. Moreover, the ideal immunosuppressive regimen for recipients with IgAN is still not established [4, 6]. Maintenance therapy typically consists of mycophenolate mofetil, low-dose methylprednisolone, and a calcineurin inhibitor such as Cyclosporine A or Tacrolimus. The results of the present study are consistent with those of Lionakis et al., who showed significantly lower rates of IgAN recurrence and lower serum creatinine levels under immunosuppression with a regimen containing Tacrolimus compared to one with Cyclosporine A [6]. In contrast, Ortiz et al. reported a significantly lower recurrence rate under immunosuppression containing Cyclosporine A in recipients who underwent a protocol biopsy within the first two years. However, it should be emphasized that in our study clinically-driven biopsies were performed and the majority of patients in the study by Ortiz et al. showed no clinical manifestations of a IgAN recurrence at the time of biopsy [21]. Together with the fact that recurrent IgAN rarely manifests clinically before three years post transplantation, it seems uncertain whether recurrence diagnosed by protocol biopsy as performed by Ortiz et al. would become clinically apparent [3]. Accordingly, the question of the most adequate immunosuppression regimen with regard to IgAN recurrence has not been conclusively clarified and prospective studies are required. However, in the present study significantly less biopsies were performed in the clinically non-recurrent group compared to the IgAN recurrent group, which also means a reduced risk of peri-interventional complications for grafts with a good function and an uncertain benefit from a possible protocol biopsy [2, 3].
Furthermore, our findings revealed higher early post-surgery serum creatinine levels in patients with IgAN recurrence at one week, one month and two years. In this regard, it is questionable whether early graft function could possibly be an indicator for recurrent IgAN in the subsequent long-term course. Due to the relatively small sample size of the present study, this question cannot be answered conclusively and should be evaluated in further studies. However, it is important to note that these differences in serum creatinine levels did not persist in the long term, as demonstrated by the comparable levels at subsequent time points. The underlying reason may be a higher incidence of delayed graft function, acute tubulus necrosis, toxicity of the used calcineurin inhibitors or a history of rejection, which occurred in the IgAN recurrence group at a relatively early stage after LDKT as described in Table 3.
While IgAN recurrence presents a clinical challenge, the question of graft survival after recurrence is a further highly debated. Some studies have reported an increased risk of graft loss associated with recurrence, while others have not observed such an association [5, 8, 22]. The findings of the present study did not observe statistically significant differences in death-censored graft loss rates, but a tendency toward inferior graft survival in the IgAN and IgAN recurrence group could be shown. Our results are thus in contrast to the previously mentioned findings of Briganti et al. indicating no higher graft loss rates after IgAN recurrence [8]. In a previous study with the LDKT patient cohort from our center, Mang et al. compared the incidence and graft loss rates of patients with focal segmental glomerulosclerosis (FSGS) as another form of GN, and were able to show recurrence rates of FSGS of 14% and graft losses of 9% [23]. The incidence rate of recurrent disease (15.6%) and graft loss rate in recipients with IgAN (15.8%) were slightly higher in the present study, but this could also be due to a longer follow-up period of 102 months compared to only 46.7 months in the study conducted by Mang et al. In addition, it should be mentioned that in the present study, graft loss due to IgAN recurrence occurred in only two of 32 grafts (6.25%) with IgAN, and therefore, specific graft survival after IgAN recurrence appeared to be superior to FSGS recurrence [9, 23].
Our findings highlight the need for examination of graft outcomes in patients with IgAN recurrence, as this may have long-term implications for graft survival. However, in the absence of significant differences, the results of this study do not contradict the evaluation of patients with IgAN as LDKT. Kidney transplantation may still be the best treatment option for patients with ESRD with IgAN as primary disease.
However, it is important to acknowledge the limitations of our retrospective analysis, including the absence of protocol biopsies. Furthermore, as mentioned above, the small number of cases must be taken into account, which limits the informative value of the risk factor analysis.

Conclusion
Our study identified the use of an immunosuppression regimen containing Cyclosporine A instead of Tacrolimus as a potential risk factor for IgAN recurrence, but despite a younger age at transplantation in the IgAN group compared to the rest of the cohort and a trend toward slightly inferior graft survival in the IgAN and IgAN recurrence group, no further significant differences were observed. Therefore, living donor kidney transplantation continues to be recommended as the preferred treatment option for patients with IgAN. Nevertheless, both the donor and the recipient should be carefully medically advised about the risks of a possible IgAN recurrence.
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