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ABSTRACT

Recurrence of IgA nephropathy (IgAN) after kidney transplant (KT) appears associated with worse
graft survival; thus, the identification of risk factors is worthwhile to improve pre-transplant
evaluation of KT recipients and to identify the optimal treatment strategy. The aim of this study
was to determine incidence, risk factors and impact on renal function and graft survival of IgAN
recurrence after KT. We performed a retrospective study including 110 patients with biopsy-proven
IgAN, who underwent KT at Policlinico di Sant'Orsola Hospital — University of Bologna from 2005
to 2021. IgAN recurred in 14 patients (12.7%) with a median time-to-recurrence of 59 (16-90)
months. We found that a faster progression from IgAN diagnosis to end-stage kidney disease
(ESKD), a younger age at ESKD, and a younger age at KT were associated with a higher risk of
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recurrence. During the first 2 years after KT, 24h proteinuria was higher in patients with IgAN ~ 9raft survival

recurrence than in patients without (0.40 (0.11-1.8) vs 0.22 (0.18-0.37) g/day, p=0.0003). During
the follow-up period, a more rapid decline in eGFR was observed in the Recurrence group
(p=0.023). Additionally, graft survival at 10years post-kidney transplant was significantly lower in
this group (log-rank test p=0.015). In conclusion, we found that patients with a more aggressive
form of IgAN, who reached ESKD before 36years of age, had an higher risk of recurrence in KT.
Moreover we confirmed that recurrent IgAN, especially if clinically relevant, is associated with a
worse graft outcome.

GRAPHICAL ABSTRACT

Introduction incidence of about 2.5 cases per 100,000 [1-3]. IgA
Nephropathy is an autoimmune disease that affects the kid-
neys, with a broad spectrum of clinical manifestations, rang-

ing from isolated microscopic hematuria to rapidly progressive

IgA Nephropathy (IgAN) is the most frequent primary glo-

merular disease worldwide, with an overall population
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glomerulonephritis [4,5]. The epidemiological data also show
that approximately 25-30% of patients with IgAN reach
end-stage kidney disease (ESKD), namely the most advanced
stage of kidney disease requiring renal replacement therapy,
after 20years from kidney biopsy [6]. For these patients, kid-
ney transplant (KT) still remains the treatment of choice, but
it can be complicated by the recurrence of the disease [7].
The incidence of IgAN recurrence after KT is difficult to
determine due to the different graft biopsy policies among
transplant centers: the highest rates are obviously reported
by centers performing protocol biopsies compared to cen-
ters, which perform only for-cause biopsies [8,9]. In addition,
the incidence of IgAN recurrence is influenced by the dura-
tion of follow-up, as the recurrence rate tends to increase
with a longer follow-up period [10].

Currently, no well-established strategies are available for
the treatment of IgAN recurrence and several studies have
already shown that this condition is associated with a worse
long-term graft survival [11-14]. Thus, the identification of
patients at high risk for IgAN recurrence is paramount in
order to improve the pre-transplant evaluation and to iden-
tify patients who need a more strictly follow up and early
therapeutic strategies to slow disease progression.

This study aimed to assess the incidence of recurrent
IgAN after KT in patients with ESKD due to biopsy-proven
IgA Nephropathy. We also tried to identify pre and
post-transplant risk factors for this condition and to analyze
graft survival by comparing IgAN patients with and without
disease recurrence.

Materials and methods
Study design and population

In this retrospective, observational, single center study, we
reviewed clinical records of all patients with a histological
diagnosis of IgAN on native kidneys which performed a KT at
our Center (Policlinico di Sant'Orsola Hospital- University of
Bologna) from January 2005 to December 2021. Inclusion cri-
teria were: i) age > 18years old at KT, ii) biopsy confirmed
IgAN as a cause of ESKD, iii) follow up duration of at least
12months. Exclusion criteria were: i) primary non-function, ii)
recipients of multiple organ transplant.

The study protocol was approved by the ethical commit-
tee of the IRCCS Policlinico di Sant’Orsola Hospital — University
of Bologna (Protocol number 586/2023/0ss/A0OUBO).

Data collection

We retrieved data about patients’ demographics, clinical his-
tory and laboratory features at time of kidney biopsy (KB),
any IgAN treatment, time from KB to ESKD, type of dialysis.
Data about KT characteristics and post-transplant course
were also collected, including induction and maintenance
immunosuppressive treatment, delayed graft function (DGF),
any allograft rejection, duration of follow up, graft loss and
mortality. Furthermore, laboratory tests at the time of KT and
during follow up including serum creatinine, eGFR and 24h

proteinuria were collected. Patients were censored at time of
graft loss or death, loss to follow up or in September 2023
(study termination).

Definitions

Graft biopsy was performed in case of acute renal disfunc-
tion (eGFR decrease >25% or creatinine increase >50% from
its baseline value) of unclear origin [15], persistent protein-
uria > 0.5g/day over at least 3months or persistent micro-
scopic hematuria of non-urological origin, donor-specific
antibodies detection. All biopsies were evaluated by light
microscopy and immunofluorescence. Diagnosis of IgAN
recurrence was defined histologically by dominant or
co-dominant IgA mesangial staining in immunofluorescence.

Diagnosis of rejection was performed on the basis of his-
tology findings and was scored retrospectively according to
the recently revised Banff classification [16].

Delayed graft function was defined as the use of dialysis
within seven days of the KT [17].

Graft loss was defined as resuming chronic dialysis
or new KT.

Statistical analysis

Statistical analyses were performed using STATA, version 16
(Stata Corp. College Station, TX, USA).

Continuous variables were reported as mean and stan-
dard deviation (SD) or median and interquartile range (IQR)
according to distribution. Categorical variables were depicted
as number (n) and percentage (%) and compared across dif-
ferent groups using contingency tables and Fisher’s exact
test. Comparisons between groups (Recurrence, R-group vs
No-Recurrence, NR-group) in terms of characteristics were
assessed by means of Student’s t test or Kruskal-Wallis test
for continuous variables, according to distribution, and
chi-squared test for categorical variables. Univariate analysis
for the association between pre-transplant and post-transplant
characteristics and IgAN recurrence were tested by Cox pro-
portional hazard regression analysis, varying the follow-up
used. In the first case, interval between KB and IgAN recur-
rence was used. In the second case, interval between KT and
graft failure was considered. Due to the long follow-up, pro-
portional hazard assumption was verified with Schoenfeld
residuals (data not shown). Unadjusted risk of graft failure
among R and NR groups was tested with Kaplan-Meier anal-
ysis and log-rank test. Cox proportional hazard model was
also used to assess, in multivariable analysis, the role of IgA
recurrence as predictor of graft failure after KT, after adjust-
ing for the main confounders. To this aim, the confounders
(rejection and eGFR maximum levels within 3months after
KT) have been included into the Cox model using an “a pri-
ori” method. A two-sided p-value < 0.05 was considered to
indicate statistical significance. The receiver operating charac-
teristic (ROC) curves were used to evaluate the variable’s abil-
ity for classifying IgAN recurrence status, which was, younger
versus older age at ESKD. To find a cut-point that maximizes



the variable’s differentiating ability from the ROC curves the
Youden index (J) was computed. J was defined as the vari-
able’s value for which equal weight was given to sensitivity
and specificity [18,19].

Results
Patients and graft characteristics

From 1 January 2005 to 31 December 2021, a total of 1449
KT were performed at our Center, 126 (8.7%) of them in
patients with biopsy-proven IgAN. 16 of these patients were
excluded from the statistical analysis (10 patients were lost to
follow-up within 12months from KT and 6 patients had a pri-
mary non-function). The main demographic and clinical char-
acteristics of the 110 patients included in the study are
summarized in Table 1. In our cohort, there was a higher
prevalence of male sex (82.7%) and the mean age at the
time of KT was 47.5+12.6years. 11 patients (10.0%) had
already received one previous KT. Overall, 78 patients (70.9%)
had received a KT from a deceased donor, whereas 32 from a
living donor. The mean age of the donors was 53.3+ 15.2 years.
Induction therapy consisted in basiliximab in the majority of
patients (85, 77.2%) and the main maintenance therapy was
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based on calcineurin inhibitor associated with mycophenolic
acid and prednisone (91, 82.7%). 32 patients (29.1%) experi-
enced DGF, while 12 patients (10.9%) had at least one epi-
sode of histologically proven rejection. Over a median
follow-up of 80.6 (47.7-134.0) months, the loss of the trans-
planted organ occurred in 13 patients (11.8%) and 9 patients
(8.2%) died with a functioning graft.

IgAN recurrence

14/110 patients (12.7%) had biopsy-proven IgAN recurrence.
The recurrence occurred at a median time of 59 (16-90)
months after KT. At the time of recurrence, the mean eGFR
was 42+22mlL/min per 1.73m?, the median proteinuria was
1.9 (1.4-3.0) g/day, and microhematuria was present in 11
patients (78.6%). Out of a total of 110 patients in our cohort,
35 underwent at least one renal transplant biopsy. The clinical
indications for graft biopsy in this subgroup of patients were:
proteinuria >0.5g/day with or without a worsening of serum
creatinine in 18 instances (51.4%), a rise in serum creatinine in
16 (45.7%) patients and persistent microhematuria in 1 (2.9%).
When considering only these 35 patients and excluding the
remaining 75 who did not undergo a biopsy, the recurrence
rate of IgA nephropathy increased to 40.0% (14/35 patients).

Table 1. Pre and post-transplant characteristics of the 110 KT patients with kidney failure due to biopsy-proven IgAN.

Overall (n=110) NR group (n=96) R group (n=14) P
Male gender, % 82.7 81.2 929 0.283
Pre-transplant
Characteristics at IgAN diagnosis
+ Age, years 311115 31.2£11. 29.9+14.4 0.690
«  eGFR, mL/min/1.73m? 58.5+34.5 58.3+33.5 60.2+41.9 0.857
+  24h proteinuria, g/day 1.9 [0.9-3.5] 2.0 [0.8-3.5] 1.5[1.1-34] 0.865
+  24h proteinuria >1g/day, % 68.8 73.1 84.6 0.382
+  Macrohematuria, % 39.6 39.1 429 0.789
. Microhematuria, % 60.4 60.9 57.1
+  Hypertension, (yes vs. no) % 63.2 63.0 64.3 0.928
Therapy for IgAN
+ RAAS, (yes vs. no) % 80.4 79.8 84.6 0.682
+ Immunosuppressive agents, (yes vs. no) % 67.3 68.3 61.5 0.627
Age at ESKD, years 42.9+12.4 43.8+12.2 36.4+12.3 0.036
Time from KB to ESKD, months 120 [54-212] 141 [58-231] 77 [13-139] 0.023
Pre-emptive KT, % 9.1 104 0.0 0.205
Type of renal replacement therapy 0.500
«  Peritoneal dialysis, % 20.0 20.8 143
+ Hemodialysis + Peritoneal dialysis, % 14.5 14.5 14.3
+  Hemodialysis, % 56.3 54.1 7.4
Post-transplant
Recipient age at KT, years 47.5+12.6 48.7+12.1 39.9+13.3 0.014
Donor age, years 533+15.2 53.8+15.0 49.3+16.3 0.296
Living donor kidney transplant, % 29.1 27.1 429 0.225
Retransplantation, % 10.0 114 0.0 0.182
Number of HLA A/B/DR mismatches 35+13 35+13 3614 0.752
Induction therapy with ATG (vs BSX), % 22.7 21.8 28.5 0.576
Maintenance immunosuppressive therapy 0.614
. CNI+ Antimetabolite + steroid, % 82.7 82.9 85.7
+  CNI+mTORi + steroid, % 13.6 14.5 7.14
. Steroid free, % 0.9 1.0 0.00
+  CNI+steroid, % 2.73 2.08 7.4
DGF, % 29.1 31.2 143 0.192
De novo DSA, % 7.95 6.5 18.2 0.180
Rejection (ABMR+ TCMR), % 10.9 9.4 214 0.177

Values are presented as Number (%), Mean+SD, or Median (IQR).

eGFR: estimated glomerular filtration rate; RAASI: Renin-Angiotensin-Aldosterone System inhibitors; ESKD: end stage kidney disease; KB: kidney biopsy; KT:
kidney transplant; ATG: anti-thymocyte globulin; BSX: Basiliximab; CNI: calcineurin inhibitors; DGF: delayed graft function; DSA: donor-specific antibodies;

ABMR: antibody-mediated rejection; TCMR: T-cell-mediated rejection.
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Risk factors for IgAN recurrence

Considering pre-transplant variables, there was no statisti-
cally significant difference among the R-group and NR-group
in terms of age, eGFR, 24h-proteinuria and hematuria at
time of kidney biopsy and history for hypertension. In addi-
tion, no significant difference was found in IgAN therapy
and modality of dialysis treatment. Patients who had IgAN
recurrence reached ESKD at a younger age compared to
patients without recurrence (36.4+12.3 vs 43.8+12.2years,
p=0.036), and they were characterized by a shorter time
from histological diagnosis of IgAN to ESKD (77 (13-139) vs
141 (58-231) months, p=0.023). Moreover, patients with
post-transplant IgAN recurrence were significantly younger
at the time of KT (39.9+£13.3 vs 48.7+12.1years, p=0.014).
No statistically significant differences emerged between the
two groups in terms of donor characteristics, HLA mis-
matches, immunosuppressive therapy, re-transplantation
rate, rejection episodes, de novo DSA and DGF (Table 1).
These data were confirmed at univariate analysis (Table 2),
which identified as significant predictors for recurrent IgAN:
the age at ESKD (HR 0.95, 95% CI 0.90-0.99; p 0.016), the
time from IgAN diagnosis to ESKD (HR 0.87, 95% Cl 0.79-
0.94; p 0.001) and the recipient age at KT (HR 0.92, 95% CI
0.87-0.96; p 0.001). Moreover, ROC curve analysis, aiming at
identifying the cutoff of age at ESKD below which the pre-
diction of IgA recurrence is optimal found that patients
reaching ESKD at 36year-old age or earlier had the highest
risk of recurrence (Figure 1).

Table 2. The hazard ratios of risk factors for IgAN recurrence.
95% Confidence

Hazard ratio interval p
Age at ESKD 0.95 0.90-0.99 0.016
Time from KB to ESKD 0.87 0.79-0.94 0.001
Recipient age at KT 0.92 0.87-0.96 0.001

ESKD: End-stage kidney disease; KB: Kidney biopsy.

Renal outcome and graft survival

The median follow-up was similar for patients with and with-
out IgAN recurrence, 79.9 (72.3-127.3) and 80.6 (44.0-135.7)
months, p=0.572). The median value of 24h-proteinuria
within two years from KT, was significantly higher in patients
with recurrence than in patients without (0.40 (0.11-1.8) vs
0.22 (0.18-0.37) g/day, p=0.0003). Additionally the rate of
persistent microhematuria was significantly higher in the R
group compared to the NR group (78.5% vs 28.1%, p <0.05).
The highest eGFR value within the first three months after KT
did not differ among the two groups. As shown in Figure 2,
during the first 3 years after KT, renal function was similar
between the two groups. Starting from the fifth year, a more
pronounced downward trend in eGFR was observed in the
recurrence group, even though the difference in median
eGFR, between the groups, was not statistically significant
(median eGFR at 5years was 33.0+£40.0mL/min per 1.73m?
in patients with recurrence and 54.0+20.0 mL/min per 1.73 m?
in patients without recurrence, p=0.07). However the com-
parison of eGFR curves by using the mixed linear model
demonstrated a significant difference in the eGFR trend over
time in the two groups (p=0.023). The analysis of data about
graft survival showed that five (35.7%) patients in IgAN
recurrence group and just eight (8.3%, p=0.010) patients
without recurrence experienced graft loss during the follow
up, with a median time to graft loss of 80.0 (77.0-125.0) and
83.5 (49.5-110.5) months, respectively (p=0.380). Moreover,
in order to assess the impact of IgAN recurrence on graft
failure, a multivariate analysis was conducted, including other
predictors of graft loss (rejection and highest eGFR value
within 3months from KT). The data confirmed that IgAN
recurrence was a predictive factor for graft loss (HR 3.56, 90%
Cl 1.16-10.9; p 0.027). Furthermore, a statistically significant
difference was found in the Kaplan-Meier curves for
death-censored graft survival among the two groups

Figure 1. Receiver operating characteristic curve (ROC) for the association of age at ESKD and IgA recurrence. Area under the curve reported a good

discrimination of age at ESKD on the recurrence of IgA nephropathy.
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Figure 2. Renal function, shown as median eGFR, was similar in the two groups during the first 3years. However, from the 5th year the recurrence group
showed a more pronounced decline in eGFR. The difference in the eGFR trend over time between the two groups was statistically significant (linear mixed

model p=0.023).

Figure 3. Kaplan-Meier graft survival curves. R-group survival curve was significantly lower than NR group curve (log rank test p=0.015).

(log-rank test p=0.015) and 10years after KT, the graft sur-
vival was 67% in patients who developed post-transplant
IgAN recurrence, versus 87% in those who did not (Figure 3).

Discussion

The recurrence of IgAN after kidney transplantation occurs in
10 to 60% of patients and it seems to be associated with a

worse graft survival [10,20,21]. In this single-center study
including 110 kidney-transplanted patients with ESKD due to
biopsy proven IgAN, over a median follow-up of 80.6 (47.7—
134.0) months, we found a recurrence rate of 12.7%. Disease
recurrence occurred at a median of 59 (16-90) months after
transplantation. The low rate of recurrence in the current
study can be explained by the fact that protocol biopsies are
not performed in our center. As a matter of fact, biopsies
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were performed because of abnormal urinalysis or serum
creatinine worsening, with the most frequent indication rep-
resented by persistent proteinuria > 0.5g/day (51.4%).
However, if we consider only patients who underwent at
least one KT biopsy the IgAN recurrence incidence rises to
40%. These results suggest that the true recurrence rate of
IgAN could be higher if all patients in the cohort had under-
gone at least one kidney biopsy and support the findings
reported by Uffing et al. in a large multicenter study [22]. In
this study, we tried to assess pre-transplant and post-transplant
risk factors for IgAN recurrence by comparing clinical features
of patients with and without recurrence. The analysis of
pre-transplant features of R group and NR group showed
that patients with recurrence, compared to patients without
recurrence, were characterized by a faster progression from
diagnosis to ESKD (77 (13-139) vs 141 (58-231) months,
p=0.023). These findings are consistent with those reported
in in a recent meta-analysis, where the authors found that
patients with a more rapid progression of the primary dis-
ease were at higher risk of recurrence [23]. Interestingly we
found also that patients with recurrence reached ESKD at a
younger age (36.4%12.3 vs 43.8+12.2years old, p=0.036).
Both the rapidity of progression of IgAN toward ESKD and
the achievement of ESKD at a younger age may be an
expression of the “aggressiveness” of the disease and there-
fore should be taken into consideration to assess the risk of
IgAN recurrence in the recipients. With ROC analysis we
determined a possible cut-off value of age at ESKD, which
could be used for risk stratification of IgAN recurrence. We
found that reaching ESKD before the age of 36years, was
associated with an increased risk of recurrence in KT. The
other variables collected at the time of kidney biopsy on
native kidneys, such as eGFR, 24h proteinuria, the presence
of hypertension or micro/macrohematuria, did not differ in
the two groups. In a recent study from the Columbia
University, Avasare et al. demonstrated that the presence of
crescents (cellular or fibrocellular) on native kidneys biopsies
was associated with a greater risk of recurrence in the trans-
planted kidney, suggesting the idea that a more active form
of IgAN had a higher possibility to recur in the transplant
[24]. Given the absence of comprehensive histological data
and MEST-C scoring for native kidney biopsies in a significant
number of patients in our cohort, we were unable to assess
the correlation between histological findings and the risk of
IgAN recurrence. At the time of transplantation, the only sig-
nificant difference between the two groups was represented
by the age of the recipients, which appeared significantly
lower in the recurrence group (39.9+13.3 vs 48.7+12.1years,
p=0.014). This result is in line with data already present in
the literature [25,26]; in a recent meta-analysis about risk fac-
tors for IgAN recurrence, the authors argued that the stron-
ger immune system makes young patients more inclined to
recurrence [27]. In our cohort, we did not observe any signif-
icant difference in the number of HLA mismatches between
R-group and NR-group. In the multicenter TANGO study, the
authors found a higher incidence of IgAN recurrence in
patients with preformed DSA before kidney transplantation,

as well as in those who developed de novo DSA during the
follow-up period. In our study, we were unable to assess the
impact of preformed DSA, as none of the patients had signif-
icant preexisting DSA at the time of kidney transplantation.
Additionally, we did not detect a significant difference in the
development of de novo DSA between the group with and
without recurrence. However, it is important to note that the
small sample size of our population limits the ability to draw
meaningful conclusions. The authors of the TANGO study
suggested that both IgA nephropathy recurrence and de
novo DSA could be related to insufficient immunosuppres-
sion in the patient. However, this correlation requires further
investigation in future studies [22]. Published studies reported
that transplantation from living donor was associated with a
higher risk of the recurrence of IgAN [13,28]. In our study, we
did not find differences in the type of donor (living or
deceased) in patients with and without recurrence, similarly
to what Moroni et al. found in a study on 190 transplanted
patients affected by IgAN [11]. Interestingly in our cohort,
re-transplantation was not associated with a higher risk of
recurrence and none of the patients in the recurrence group
had received a previous KT. The role of induction and main-
tenance immunosuppressive therapy in the recurrent IgAN
has yet to be defined [29,30]. In some previous studies the
early steroid withdrawal was associated with a greater inci-
dence of recurrence, but other studies failed to confirm this
association [31-35]. However, it should be considered that in
our population, only one patient had a steroid-free mainte-
nance therapy; for this reason, in our cohort it wasn't possi-
ble to assess the impact of early suspension of steroid
therapy on recurrence risk. In a recent meta- analysis, Li Y
et al. found that patients who received induction therapy
with IL-2R antibodies had a lower risk of recurrence; in con-
trast, no differences were observed in induction or mainte-
nance therapies between the two groups in our cohort [23].
Consistent with previous studies, we observed a higher value
of 24-proteinuria, in particular in the first two years post-KT,
in the group with recurrence [26]. A recent Swiss study
showed that proteinuria values in patients with IgAN recur-
rence were higher than those in patients without recurrence
in the post-transplant period [36]. These findings provide
additional evidence that proteinuria is a reliable and early
marker of glomerular damage and should be strictly moni-
tored over time in these patients. In fact, even a slight, but
progressive, increase in proteinuria could be a sign of recur-
rent IgAN. We also found a significant difference in the rate
of persistent microhematuria between patients with recur-
rence (78.5%) and those without (28.1%). In a study includ-
ing 112 patients with IgAN, Sevillano M. et al. showed that a
more severe magnitude of hematuria was associated with a
higher grade of histological lesions, particularly mesangial
hypercellularity, in kidney biopsies. For this reason, hematuria
can be considered a marker of IgAN activity and should be
properly evaluated during the follow-up of these patients
[37]. In the evaluation of renal outcome, we analyzed the
trend of kidney function over time in the two groups, by
comparing the median values of eGFR at each follow up visit.



Despite the highest eGFR reached within 3months from
transplantation was similar in the two groups, our study
showed that starting from the 5th year the trajectories of
eGFR curves tended to diverge. In fact, there was a signifi-
cant difference in the eGFR trend over time in the two
groups (p=0.023), with a more pronounced deterioration of
renal function in the group with recurrence. Jiger C. et al.
documented how starting from the seventh year after KT, the
value of serum creatinine in patients with recurrence was sig-
nificantly higher than in patients without recurrence [36].
Similarly, Choy Y. et al. found that starting from the eighth
year after transplantation, patients with recurrence had a
more rapid decline of renal function [12]. In a recent
American study that included 100 patients with biopsy-proven
recurrent IgAN, the authors demonstrated the prognostic
usefulness of the MEST-C score for allograft biopsies. This
multicenter study showed that a higher MEST-C score in
recurrent IgAN was associated with reduced graft survival. In
our cohort, due to the small number of patients with recur-
rence, it was not possible to establish a meaningful correla-
tion between histological findings on allograft biopsies and
graft survival [38]. Treatment of recurrent IgAN in our cohort
was mainly represented by ACEi or ARBs, with or without sys-
temic corticosteroid therapy. Just in one case targeted-release
formulation of budesonide was prescribed. Moreover, studies
with long term follow up reported that recurrent IgAN had a
negative impact on graft survival [11,39]. In our population,
the graft loss rate in patients with recurrence was approxi-
mately 4 times higher than in patients without recurrence
(35.7% vs 8.3%, p=0.01). We also found that the 10-year graft
survival rate was significantly lower in patients with recur-
rence compared to patients without recurrence. These find-
ings support the notion that IgAN recurrence can adversely
impact long-term graft survival, as previously documented in
the TANGO study. Specifically, Uffing et al. reported that
recurrence of IgA nephropathy was associated with a 3.7-fold
increased risk of graft loss, emphasizing the detrimental
impact of this disease on graft outcomes [22].

In conclusion, our study showed that IgAN recurrence has
a negative impact on renal outcome and graft survival. Since
protocol biopsies are not performed in our center, the findings
reported in the current study can be valid for recurrent IgAN
with clinical signs rather than for asymptomatic IgA deposi-
tion. Conversely patients without IgAN recurrence or a silent
recurrence (without clinical signs) had a good graft survival.

The main limitation of our study is represented by its ret-
rospective design; additionally, since detailed data about
native kidney biopsies were not available we were unable to
analyze the impact of histological findings on the risk of
recurrence. Despite the relatively small number of the
patients included in the analysis, we were able to identify
several risk factors for IgAN recurrence, that could be consid-
ered to estimate the likelihood of this adverse event after
kidney transplantation.

In particular, we found that a younger age at ESKD, a
more rapid progression of IgAN toward ESKD and a younger
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age at KT were significantly associated with an augmented
risk for recurrence.

Notably, we observed that reaching ESKD before the age
of 36, in patients with IgAN, is associated with a higher risk
of disease recurrence after KT. These findings suggest that a
more aggressive form of IgAN can recur more frequently
after KT.

A detailed collection of anamnestic, clinical and if possible
histological data about IgAN could be important to stratify
the risk of recurrence in candidates for KT, in order to define
surveillance and therapeutic strategies to improve graft
survival.
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