>4

RECIDIVA
DE LA ENFERMEDAD
RENAL PRIMARIA

26y 27 de NOVIEMBRE 2021
MADRID

Dosier Bibliografico

Grupo | | Recidiva de la enfermedad renal primaria:
Diagnéstico y tratamiento de la recidiva
de la nefropatia IgA

Portavoz | Emilio Rodrigo

Organizado por Con la colaboraciéon de

@_YET SANDOZ .= | NOVARTIS



]
GRUPO DE TRABAJO 1 N E;JFJ,
Recidiva de la enfermedad renal primaria: Epidemiologia y R
factores de riesgo. Diagndstico y tratamiento de la recidiva de la nefropatia IgA.

1. EPIDEMIOLOGIA DE LA RECURRENCIA DE LA ENFERMEDAD RENAL PRIMARIA Y FACTORES
DE RIESGO GLOBALES.

1. Recent advances in our understanding of recurrent primary glomerulonephritis after kidney
transplantation.

Cosio FG, Cattran DC.

Kidney Int. (2017) 91:304-14.

ABSTRACT

Recurrent glomerulonephritis (GN) is an important cause of kidney allograft failure, particularly
in younger recipients. Approximately 15% of death-censored graft failures are due to recurrent
GN, but this incidence is likely an underestimation of the magnitude of the problem. Overall,
18% to 22% of kidney allografts are lost due to GN, either recurrent or presumed de novo. The
impact of recurrent GN on allograft survival was recognized from the earliest times in kidney
transplantation. However, progress in this area has been slow, and our understanding of GN
recurrence remains limited, in large part due to incomplete understanding of the pathogenesis
of these diseases. This review focuses on recent advances in our general understanding of the
pathophysiology of primary GN, the risk of recurrence in the allograft, and the consequences for
kidney graft survival. We focus specifically on the most common forms of primary GN, including
focal segmental glomerulosclerosis, membranous nephropathy, membranoproliferative
glomerulonephritis, and IgA nephropathy. New understanding of the pathogenesis of these
diseases has had direct clinical implications for transplantation, allowing better identification of
candidates at high risk of recurrence and earlier diagnoses, and it is expected to lead to
significance improvements in the therapy and perhaps even prevention of GN recurrence. More
than ever, it is essential to fully characterize GN before transplantation as this information will
direct our management posttransplantation. Further, the relative rarity of recurrent GN dictates
the need for multicenter studies in order to evaluate, test, and validate recent advances and
therapies.

2. Recurrent and de novo renal diseases after renal transplantation: a report from the renal
allograft disease registry.

Hariharan S, Peddi VR, Savin VJ, et al.

Am J Kidney Dis. 1998 Jun;31(6):928-31.

ABSTRACT

Recurrent or de novo glomerular disease is an important cause of graft dysfunction and eventual
loss. Cyclosporine A (CyA) has improved short-term renal allograft outcome but has not altered
long-term graft survival. The purpose of the current study is to determine the prevalence of such
disease and its impact on graft function in the CyA era. From 1984 to 1994, 1,557 renal allografts
were performed at the Medical College of Wisconsin and the University of Cincinnati. Patients
were followed up for an average of 7.2 years (minimum, 1 year). Recurrent disease was
diagnosed by renal biopsy in 98 (6.3%) patients after an average of 36 months. Demographic
characteristics of patients with and without recurrent disease were similar. Glomerulonephritis
was the most common finding, occurring in 73 patients, and included focal segmental
glomerulosclerosis (FSGS), 25; IgA nephropathy (IgAN), 11; membranous (MN), 11; proliferative,
11; membranoproliferative glomerulonephritis (MPGN), 10; glomerular basement membrane
(anti-GBM), 3; and systemic lupus erythematosus (SLE), two. Diabetic nephropathy was present
in 22, hemolytic uremic syndrome (HUS) in two, and oxalosis in one. Graft loss occurred in 60 of
98 (61%) recipients. Half-life of the allograft was diminished in patients with recurrent disease,
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2,038 +/- 225 versus 3,135 +/- 385 days, P = 0.002. The actuarial allograft survival at 1, 3, 5, and
8 years posttransplantation with recurrence was 88%, 74%, 57%, and 34%, respectively; and the
corresponding graft survival for patients without recurrent disease was 80%, 70%, 64%, and
53%, respectively (P = 0.003). The risk of recurrent disease increased with length of graft survival
from 2.8% at 2 years to 9.8% and 18.5% at 5 and 8 years, respectively. We conclude that
recurrent disease is a significant problem after renal transplantation and is associated with
decreased graft survival.

3. Clinical Outcomes of Kidney Transplantation in Patients With Biopsy-Proven
Glomerulonephritis.

Park H, Park WY, Kang SS et al.

Transplant Proc. 2018 May;50(4):1009-1012.

ABSTRACT

Background: The clinical outcomes after kidney transplantation (KT) according to the types of
glomerulonephritis (GN) as the cause of end-stage renal disease (ESRD) are various, but there
are not many studies on this.

Methods: Among 1,253 patients who had KT between November 1982 and January 2017, 183
recipients with biopsy-proven GN as the primary cause of ESRD were enrolled. We analyzed the
incidence of recurrent GN and the factors associated with recurrence and graft and patient
survivals.

Results: The types of GN were 95 IgA nephropathy, 47 focal segmental glomerulosclerosis, 14
membranous proliferative GN, 9 membranous GN, 8 lupus nephritis, 6 rapid progressive GN, and
4 Alport syndrome. The mean follow-up duration was 103 + 81.7 months. Recurrence was
reported in 36 patients, of which 20 grafts failed due to recurrence. The age of patients with GN
recurrence was significantly younger than that of patients without GN recurrence (P = .030). The
graft failure rate of KT recipients with recurrent GN was significantly higher than that of the
recipients without recurrent GN (55.6% vs 18.4%, P < .001). In multivariate analysis, recurrence
of primary GN, the number of HLA mismatches at AB, delayed graft function, and acute rejection
were independent risk factors for graft failure.

Conclusion: Recurrent GN remains a significant cause of graft loss in KT recipients. Surveillance
of GN recurrence in the KT recipients with biopsy-proven GN can reduce allograft dysfunction.

4. Recurrent glomerulonephritis after kidney transplantation: risk factors and allograft
outcomes.

Allen PJ, Chadban SJ, Craig JC et al.

Kidney Int. (2017) 92:461-9.

ABSTRACT

Recurrent glomerulonephritis after kidney transplantation is a feared complication because it is
unpredictable and may have a negative impact on graft outcomes. To better understand this we
collected data from the Australia and New Zealand Dialysis and Transplant (ANZDATA) Registry
accumulated over 30 vyears. The incidence, risk factors, and outcomes of recurrent
glomerulonephritis in transplant recipients were determined using adjusted Cox proportional
hazard and competing risk modeling. A total of 6,597 recipients with biopsy-proven
glomerulonephritis as the primary cause of end-stage kidney disease were followed for 51,871
person-years (median duration 7.7 years). The four most common types of glomerulonephritis
were IgA nephropathy in 2501 patients, focal segmental glomerulosclerosis (FSGS) in 1403,
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membranous in 376, and membranoproliferative (MPGN) nephropathy in 357 patients. Among
these four types, recurrence was reported in 479 of 4637 patients, and of these, 212 lost their
allograft due to recurrence. Older age at transplantation (adjusted hazard ratio [per year
increase] 0.96 [95% confidence interval 0.95 - 0.97]) was associated with a lower risk of
recurrence. Significantly, the five-year graft survival was 30% for recipients with recurrent MPGN
and 57-59% for recipients with FSGS, IgA, and membranous nephropathy. Transplant recipients
with recurrent disease were twice as likely to lose their allografts compared to those without
recurrence (adjusted hazard ratio 2.04 [1.81-2.31]). Thus, recurrent glomerulonephritis remains
a significant cause of graft loss in transplant recipients.

5. Risk of renal allograft loss from recurrent glomerulonephritis.
Briganti EM, Russ GR, McNeil JJ et al.
N Engl J Med. (2002) 347:103-9.

ABSTRACT

Background: Recurrent glomerulonephritis is a known cause of renal allograft loss; however, the
incidence of this complication is poorly defined. We determined the incidence, timing, and
relative importance of allograft loss due to the recurrence of glomerulonephritis.

Methods: A total of 1505 patients with biopsy-proved glomerulonephritis received a primary
renal transplant in Australia from 1988 through 1997. Recurrence was confirmed by renal
biopsy. The Kaplan-Meier method was used to estimate the 10-year incidence of allograft failure
due to recurrent glomerulonephritis, and this incidence was compared with the incidence of
acute rejection, chronic rejection, and death with a functioning allograft. Characteristics of the
recipients and donors were examined as potential predictors of recurrence.

Results: Allograft loss due to the recurrence of glomerulonephritis occurred in 52 recipients,
with a 10-year incidence of 8.4 percent (95 percent confidence interval, 5.9 to 12.0). The type
of glomerulonephritis, the sex of the recipient, and the peak level of panel-reactive antibodies
were independent predictors of the risk of recurrence. Recurrence was the third most frequent
cause of allograft loss at 10 years, after chronic rejection and death with a functioning allograft.
Despite the effect of recurrence, the overall 10-year incidence of allograft loss was similar
among transplant recipients with biopsy-proved glomerulonephritis and among those with
other causes of renal failure (45.4 percent [95 percent confidence interval, 40.9 to 50.2] vs. 45.8
percent [95 percent confidence interval, 42.3 to 49.3], P=0.09).

Conclusions: Recurrence is an important cause of allograft loss for those with renal failure due
to glomerulonephritis. No risk factors for recurrence were identified that warrant altering the
approach to transplantation. However, accurate estimates of risk can now be provided to
potential recipients of renal allografts.

6. Recurrent glomerulonephritis following renal transplantation and impact on graft survival.
Jiang SH, Kennard AL, Walters GD.
BMC Nephrol. 2018 Dec 3;19(1):344.

ABSTRACT

Background: Recurrence of primary glomerulonephritis in the post-transplant period has been
described in the literature but the risk remains poorly quantified and its impact on allograft
outcomes and implications for subsequent transplants remain under-examined. Here we
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describe the rates and timing of post-transplant glomerulonephritis recurrence for IgA
nephropathy, focal segmental glomerulosclerosis, mesangiocapillary GN and membranous GN
based on 28 years of ANZDATA registry transplant data.

Methods: We investigated the rates of GN recurrence and subsequent graft outcomes in 7236
patient from 28 years of ANZDATA transplant registry data. Data were analysed in R, using
Kaplan Meier Survival analysis and adjusted analyses performed using Cox Proportional Hazards
methods. A competing risk model was also analysed.

Results: GN recurrence occurred in 10.5% of transplants and was most common in
mesangiocapillary GN. Median time to recurrence was shorter for FSGS compared to IGAN. GN
recurrence was less common in patients over 50 years of age and after unrelated kidney
donation. We identified a significantly higher risk of recurrence in secondary grafts following
recurrence in a primary allograft for FSGS (RR 5.70, 95 Cl: 2.41-13.5, p < 0.001) but not IGAN,
MCGN or MN. At 10 years, recurrence occurs in 8.7, 10.8, 13.1, and 13.4% of allografts for FSGS,
IGAN, MCGN and MN respectively. In all GN, recurrence significantly reduced death censored
graft survival at 5 and 10 years.

Conclusions: GN recurrence occurs in a minority of patients at a significantly different rate for
each GN. After a recurrence, there is no evidence for an increased risk of further recurrence in
a subsequent graft except in FSGS.

7. Increased glomerulonephritis recurrence after living related donation.
Kennard AL, Jiang SH, Walters GD.
BMC Nephrol. 2017 Jan 17;18(1):25. .

ABSTRACT

Background: Kidney transplantation confers superior outcomes for patients with end stage
kidney disease, and live donor kidneys associate with superior outcomes compared to deceased
donor kidneys. Modern immunosuppression has improved rejection rates and transplant
survival and, as a result, recurrence of glomerulonephritis has emerged as a major cause of
allograft loss. However, many glomerulonephritides have significant genetic risk which may
manifest through kidney intrinsic or systemic mechanisms. We hypothesise that heritable kidney
intrinsic predisposition to glomerulonephritis will result in increased risk of glomerulonephritis
recurrence in kidneys transplanted from genetically related donors.

Methods: We investigated the effect of living related donation on rates of recurrence and
subsequent graft outcomes in 7236 patient from 28 years of ANZDATA transplant registry data.
Data were analysed in R, using Kaplan Meier Survival analysis and adjusted analyses performed
using Cox Proportional Hazards methods. A competing risk model was also analysed.

Results: Glomerulonephritis recurrence rates were significantly higher in living related donor
grafts compared to either living unrelated or deceased donor grafts (p<0-001). In IgA
nephropathy, transplantation from living related donor kidneys demonstrated a 10 year
recurrence rate of 16 - 7% compared to 7 - 1% in living unrelated donors and 9 - 2% in deceased
donors (HR:1-7,95% Cl:1-26-2 - 26, p = 0 - 0005 for living related vs deceased donors). In focal
segmental glomerulosclerosis, risk of recurrence at 10 years was 14 - 6% in living related donors
compared to 10 - 8% in living unrelated donors and 6 - 6% in deceased donors (HR:2 - 2, 95% ClI
1-34-3-64, p=0-002) for living related vs deceased donors. Primary glomerulonephritis death
censored graft survival was superior for living donor grafts, related or unrelated, compared to
deceased donor grafts.

Conclusions: We identified a significant increase in the risk of glomerulonephritis recurrence in
IgA Nephropathy and Focal Segmental Glomerulosclerosis in living related donors compared to
a deceased donors.
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8. Recurrent glomerulonephritis under rapid discontinuation of steroids.
Kukla A, Chen E, Spong R et al.
Transplantation. 2011 Jun 27;91(12):1386-91.

ABSTRACT

Background: Recurrent glomerulonephritis (GN) remains an important cause of kidney allograft
loss and whether rapid discontinuation of steroids (RDS) is associated with a higher risk of
recurrence is not known.

Methods: We studied recurrence rate, and graft and patient survival in four groups of recipients:
216 recipients with GN transplanted under RDS (group 1), 978 concurrent non-GN recipients
transplanted under RDS (group 2), 260 historic comparator group transplanted for GN between
1994 and 1999 with steroid maintenance (group 3), and 950 recipients who were also
transplanted between 1994 and 1999 for non-GN and also maintained on steroids (group 4).
Regression analysis adjusting for donor and recipient factors, steroid and sirolimus use, and also
GN type was used to address factors associated with recurrent disease.

Results: The 1-, 5-, and 7-year recurrence rate in the GN group under RDS was 6.7%, 13.7%, and
19.2% and in historic GN recipients maintained on steroids it was 2.4%, 3.8%, and 5.3%,
respectively (P<0.0001). RDS was associated with a higher adjusted risk of recurrent disease for
all GN types (hazard ratio 4.86; 95% confidence interval 2.34-10.07; P<0.0001). Graft and patient
survival were similar in the two GN groups and both were highest among all groups. Notably,
death-censored graft survival was not different among the groups.

Conclusion: Steroid avoidance may be associated with a higher rate of recurrent GN but no
apparent increase in risk of graft loss. This group of recipients needs to be studied more
carefully, in larger numbers, and for a longer time period.

9. The impact of recurrence of primary glomerulonephritis on renal allograft outcome.
Moroni G, Longhi S, Quaglini S, et al.
Clin Transplant. 2014 Mar;28(3):368-76.

ABSTRACT

Twenty-yr patient and death-censored graft survival of 348 kidney transplant recipients with
primary glomerulonephritis (GN) and of 696 matched controls were 82.2% in GN patients and
75% in controls (p =0.037) and 49.5% and 54%, respectively (p =0.013). GN patients had a higher
incidence of graft failure than controls even considering death as a competing risk (p = 0.004).
In the GN group, graft survival of deceased and of living donor recipients was similar. At
multivariate analysis, GN as primary disease (RR: 1.47), delayed graft function recovery (RR:
2.34), acute rejection (RR: 2.36), and any PRA positivity (RR: 1.01) were predictive of graft loss.
GN recurred in 85 of 348 grafts (24.4%), and 43 were lost for recurrence. In non-recurrent
patients, graft survival at 20 yr was significantly better than in recurrent patients (59.4% vs.
24.4%, p = 0.000), but not different from that of controls (59.4 vs. 54%, p = 0.9). At multivariate
analysis, young age at transplantation (RR: 0.97), shorter duration of dialysis (RR: 1.05 per each
dialysis year), and graft from living donors (RR: 1.668) were independent predictors of
recurrence. Patients with primary GN have reduced graft survival in comparison with controls,
and this is mainly due to recurrence of original disease. However, the most frequent recurrence
in living recipients does not compromise graft survival.

10. Proteinuria as a Noninvasive Marker for Renal Allograft Histology and Failure:
An Observational Cohort Study.
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Naesens M, Lerut E, Emonds MP et al.
J Am Soc Nephrol. 2016 Jan;27(1):281-92.

ABSTRACT

Proteinuria is routinely measured to assess renal allograft status, but the diagnostic and
prognostic values of this measurement for renal transplant pathology and outcome remain
unclear. We included 1518 renal allograft recipients in this prospective, observational cohort
study. All renal allograft biopsy samples with concomitant data on 24-hour proteinuria were
included in the analyses (n=2274). Patients were followed for 27 years post-transplantation.
Compared with proteinuria <0.3 g/24 h, the hazard ratios for graft failure were 1.14 (95%
confidence interval [95% Cl], 0.81 to 1.60; P=0.50), for proteinuria 0.3-1.0 g/24 h, 2.17 (95% ClI,
1.49 to 3.18; P<0.001), for proteinuria 1.0-3.0 g/24 h, and 3.01 (95% Cl, 1.75 to 5.18; P<0.001),
for proteinuria >3.0 g/24 h, independent of GFR and allograft histology. The predictive
performance of proteinuria for graft failure was lower at 3 months after transplant (area under
the receiver-operating characteristic curve [AUC] 0.64, P<0.001) than at 1, 2, and 5 years after
transplant (AUC 0.73, 0.71, and 0.77, respectively, all P<0.001). Independent determinants of
proteinuria were repeat transplantation, mean arterial pressure, transplant glomerulopathy,
microcirculation inflammation, and de novo/recurrent glomerular disease. The discriminatory
power of proteinuria for these intragraft injury processes was better in biopsy samples obtained
>3 months after transplant (AUC 0.73, P<0.001) than in those obtained earlier (AUC 0.56,
P<0.01), with 85% specificity but lower sensitivity (47.8%) for proteinuria >1.0 g/24 h. These data
support current clinical guidelines to routinely measure proteinuria after transplant, but
illustrate the need for more sensitive biomarkers of allograft injury and prognosis.

11. Proteinuria after kidney transplantation, relationship to allograft histology
and survival.

Amer H, Fidler ME, Myslak M et al.

Am J Transplant. 2007 Dec;7(12):2748-56. 7.

ABSTRACT

Proteinuria is associated with reduced kidney allograft survival. Herein we assessed the
association between proteinuria, graft histology and survival. The cohort included 613 kidney
allograft recipients who had proteinuria (measured) and surveillance biopsies at 1-year
posttransplant. Proteinuria >150 mg/day was detected in 276 patients (45%) and in 182 of these,
proteinuria was below 500. In >84% of patients even low levels of proteinuria were associated
with albuminuria. Proteinuria was associated with the presence of graft glomerular pathology
and the use of sirolimus. Eighty percent of patients with proteinuria >1500 mg/day had
glomerular pathology on biopsy. However, lower levels of proteinuria were not associated with
specific pathologies at 1 year. Compared to no sirolimus, sirolimus use was associated with
higher prevalence of proteinuria (40% vs. 76%, p < 0.0001) and higher protein excretion (378 +
997 vs. 955 + 1986 mg/day, p < 0.0001). Proteinuria was associated with reduced graft survival
(HR = 1.40, p = 0.001) independent of other risk factors including, glomerular pathology, graft
function, recipient age and acute rejection. The predominant pathology in lost allografts (n = 57)
was glomerular, particularly in patients with 1-year proteinuria >500. Thus, proteinuria, usually
at low levels (<500 mg/day), is present in 45% of recipients at 1 year. However, and even low
levels of proteinuria relate to poor graft survival. Proteinuria and glomerular pathology relate
independently to survival.
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12. Kidney transplantation outcomes across GN Subtypes in the United States.
O'Shaughnessy MM, Liu S, Montez-Rath ME et al.
J Am Soc Nephrol. (2017) 28:632-44.

ABSTRACT

Differences in kidney transplantation outcomes across GN subtypes have rarely been studied.
From the US Renal Data System, we identified all adult (218 years) first kidney transplant
recipients (1996-2011) with ESRD attributed to one of six GN subtypes or two comparator kidney
diseases. We computed hazard ratios (HRs) for death, all-cause allograft failure, and allograft
failure excluding death as a cause (competing risks framework) using Cox proportional hazards
regression. Among the 32,131 patients with GN studied, patients with IgA nephropathy (IgAN)
had the lowest mortality rates and patients with IgAN or vasculitis had the lowest allograft
failure rates. After adjusting for patient- and transplant-related factors, compared with IgAN
(referent), FSGS, membranous nephropathy, membranoproliferative GN, lupus nephritis, and
vasculitis associated with HRs (95% confidence intervals) for death of 1.57 (1.43 to 1.72), 1.52
(1.34 to 1.72), 1.76 (1.55 to 2.01), 1.82 (1.63 to 2.02), and 1.56 (1.34 to 1.81), respectively, and
with HRs for allograft failure excluding death as a cause of 1.20 (1.12 t0 1.28), 1.27 (1.14 to 1.41),
1.50(1.36t01.66), 1.11 (1.02 to 1.20), and 0.94 (0.81 to 1.09), respectively. Considering external
comparator groups, and comparing with IgAN, autosomal dominant polycystic kidney disease
(ADPKD) and diabetic nephropathy associated with higher HRs for mortality [1.22 (1.12 to 1.34)
and 2.57 (2.35 to 2.82), respectively], but ADPKD associated with a lower HR for allograft failure
excluding death as a cause [0.85 (0.79 to 0.91)]. Reasons for differential outcomes by GN
subtype and cause of ESRD should be examined in future research.

13. Kidney Transplantation Rates Across Glomerulonephritis Subtypes in the United
States.

O’Shaughnessy MM, Liu S, Montez-Rath ME et al.

Transplantation. 2017 Oct;101(10):2636-2647.

ABSTRACT

Background: Whether kidney transplantation rates differ by glomerulonephritis (GN) subtype
remains largely unknown.

Methods: Using the US Renal Data System, we identified all adult patients with end-stage renal
disease attributed to 1 of 6 GN subtypes who initiated dialysis in the US (1996-2013). Patients
with diabetic nephropathy (DN) and autosomal-dominant polycystic kidney disease (ADPKD)
served as "external" non-GN comparators. Using Cox proportional hazards regression, with
death considered a competing risk, we estimated hazard ratios (HRs) (95% confidence intervals
[Cl]) for first kidney transplantation, controlling for year, demographics, comorbidities,
socioeconomic factors, and Organ Procurement Organization.

Results: Among 718 480 patients studied, unadjusted and multivariable-adjusted transplant
rates differed considerably across GN subtypes. Adjusted transplant rates were highest for
patients with IgA nephropathy (IgAN) (referent) and lower for all other groups: focal segmental
glomerulosclerosis (HR, 0.80; 95% Cl, 0.77-0.82), membranous nephropathy (HR, 0.88; 95% ClI,
0.83-0.93), membranoproliferative GN (HR, 0.84; 95% Cl, 0.76-0.92), lupus nephritis (HR, 0.69;
95% Cl, 0.66-0.71), vasculitis (HR, 0.66; 95% Cl, 0.61-0.70), DN (HR, 0.50; 95% Cl, 0.47-0.52),
ADPKD (HR, 0.85; 95% Cl, 0.82-0.88). Reduced kidney transplantation rates among comparator
groups were driven more so by lower rates of waitlisting (HRs vs IgAN, ranged from 0.49 for DN
to 0.92 for membranous nephropathy or ADPKD) than by lower rates of deceased donor kidney
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transplantation after waitlisting (rates were only significantly lower, vs IgAN, for those with
secondary GN subtypes: lupus nephritis [HR,0.91; 95% Cl, 0.86-0.97], vasculitis [HR, 0.85; 95%
Cl, 0.76-0.94), DN [HR, 0.73; 95% Cl, 0.69-0.77]).

Conclusions: Identifying underlying reasons for apparent disease-specific barriers to kidney
transplantation might inform center-specific transplant candidate selection procedures, along
with national organ allocation policies, leading to more equitable patient care and improved
patient outcomes.

14. Etiological analysis of graft dysfunction following living kidney transplantation: a report of
366 biopsies.

Zhang J, Qiu J, Chen GD et al.

Ren Fail. 2018 Nov;40(1):219-225.

ABSTRACT

AIM: The aim of this study is to investigate the clinical features of graft dysfunction following
living kidney transplantation and to assess its causes.

Methods: We retrospectively analyzed a series of 366 living kidney transplantation indication
biopsies with a clear etiology and diagnosis from July 2003 to June 2016 at our center. The
classifications and diagnoses were performed based on clinical and pathological characteristics.
All biopsies were evaluated according to the Banff 2007 schema.

Results: Acute rejection (AR) occurred in 85 cases (22.0%), chronic rejection (CR) in 62 cases
(16.1%), borderline rejection (BR) in 12 cases (3.1%), calcineurin inhibitor (CNI) toxicity damage
in 41 cases (10.6%), BK virus-associated nephropathy (BKVAN) in 43 cases (11.1%), de novo or
recurrent renal diseases in 134 cases (34.7%), and other causes in nine cases (2.3%); additionally,
20 cases had two simultaneous causes. The 80 cases with IgA nephropathy (IgAN) had the
highest incidence (59.7%) of de novo or recurrent renal diseases. After a mean + SD follow up of
3.7 £ 2.3 years, the 5-year graft cumulative survival rates of AR, CR, CNI toxicity, BKVAN, and de
novo or recurrent renal diseases were 60.1%, 31.2%, 66.6%, 66.9%, and 67.1%, respectively.
Conclusions: A biopsy is helpful for the diagnosis of graft dysfunction. De novo or recurrent renal
disease, represented by IgAN, is a major cause of graft dysfunction following living kidney
transplantation.

15. Probability, predictors, and prognosis of posttransplantation glomerulonephritis.
Chailimpamontree W, Dmitrienko S, Li G et al.
J Am Soc Nephrol. (2009) 20:843-51.

ABSTRACT

Glomerulonephritis (GN) is the leading cause of chronic kidney disease among recipients of renal
transplants. Because modern immunosuppressive regimens have reduced the incidence of
rejection-related graft loss, the probability and clinical significance of posttransplantation GN
(PTGN) requires reevaluation. In this Canadian epidemiologic study, we monitored 2026
sequential renal transplant recipients whose original renal disease resulted from biopsy-proven
GN (36%), from presumed GN (7.8%), or from disorders other than GN (56%) for 15 yr without
loss to follow-up. Kaplan-Meier estimates of PTGN in the whole population were 5.5% at 5 yr,
10.1% at 10 yr, and 15.7% at 15 yr. PTGN was diagnosed in 24.3% of patients whose original
renal disease resulted from biopsy-proven GN, compared with 11.8% of those with presumed
GN and 10.5% of those with disorders other than GN. Biopsy-proven GN in the native kidney,
male gender, younger age, and nonwhite ethnicity predicted PTGN. Current immunosuppressive
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regimens did not associate with a reduced frequency of PTGN. Patients who developed PTGN
had significantly reduced graft survival (10.2 versus 69.7%; P < 0.0001). In summary, in the
Canadian population, PTGN is a common and serious complication that causes accelerated graft
failure, despite the use of modern immunosuppressive regimens.

16. Recurrent and de novo glomerular disease after renal transplantation: a report from Renal
Allograft Disease Registry (RADR).

Hariharan S, Adams MB, Brennan DC et al.

Transplantation. (1999) 68:635-41.

ABSTRACT

Introduction: Short-term and long-term results of renal transplantation have improved over the
past 15 years. However, there has been no change in the prevalence of recurrent and de novo
diseases. A retrospective study was initiated through the Renal Allograft Disease Registry, to
evaluate the prevalence and impact of recurrent and de novo diseases after transplantation.
Materials and methods: From October 1987 to December 1996, a total of 4913 renal transplants
were performed on adults at the Medical College of Wisconsin, University of Cincinnati,
University of California at San Francisco, University of Louisville, University of Washington,
Seattle, and Washington University School of Medicine. The patients were followed for a
minimum of 1 year. A total of 167 (3.4%) cases of recurrent and de novo disease were diagnosed
by renal biopsy. These patients were compared with other patients who did not have recurrent
and de novo disease (n=4746). There were more men (67.7% vs. 59.8%, P<0.035) and a higher
number of re-transplants (17% vs. 11.5%, P<0.005) in the recurrent and de novo disease group.
There was no difference in the rate of recurrent and de novo disease according to the transplant
type (living related donor vs. cadaver, P=NS). Other demographic findings were not significantly
different. Common forms of glomerulonephritis seen were focal segmental glomerulosclerosis
(FSGS), 57; immunoglobulin A nephritis, 22; membranoproliferative glomerulonephritis (GN),
18; and membranous nephropathy, 16. Other diagnoses include: diabetic nephropathy, 19;
immune complex GN, 12; crescentic GN (vasculitis), 6; hemolytic uremic syndrome-thrombotic
thrombocytopenic purpura (HUS/TTP), 8; systemic lupus erythematosus, 3; Anti-glomerular
basement membrane disease, 2; oxalosis, 2; and miscellaneous, 2. The diagnosis of recurrent
and de novo disease was made after a mean period of 678 days after the transplant. During the
follow-up period, there were significantly more graft failures in the recurrent disease group, 55%
vs. 25%, P<0.001. The actuarial 1-, 2-, 3-, 4, and 5-year kidney survival rates for patients with
recurrent and de novo disease was 86.5%, 78.5%, 65%, 47.7%, and 39.8%. The corresponding
survival rates for patients without recurrent and de novo disease were 85.2%, 81.2%, 76.5%,
72%, and 67.6%, respectively (Log-rank test, P<0.0001). The median kidney survival rate for
patients with and without recurrent and de novo disease was 1360 vs. 3382 days (P<0.0001).
Multivariate analysis using the Cox proportional hazard model for graft failure was performed
to identify various risk factors. Cadaveric transplants, prolonged cold ischemia time, elevated
panel reactive antibody, and recurrent disease were identified as risk factors for allograft failure.
The relative risk (95% confidence interval) for graft failure because of recurrent and de novo
disease was 1.9 (1.57-2.40), P<0.0001. The relative risk for graft failure because of
posttransplant FSGS was 2.25 (1.6-3.1), P<0.0001, for membranoprolifera. tive
glomerulonephritis was 2.37 (1.3-4.2), P<0.003, and for HUS/TTP was 5.36 (2.2-12.9), P<0.0002.
There was higher graft failure (64.9%) and shorter half-life (1244 days) in patients with recurrent
FSGS.

Conclusion: In conclusion, recurrent and de novo disease are associated with poorer long-term
survival, and the relative risk of allograft loss is double. Significant impact on graft survival was
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seen with recurrent and de novo FSGS, membranoproliferative glomerulonephritis, and
HUS/TTP.

17. Incidence of post-transplant glomerulonephritis and its impact on graft outcome.
An JN, Lee JP, Oh Y] et al.
Kidney Res Clin Pract. 2012 Dec;31(4):219-26.

ABSTRACT

Background: Herein, the significance of post-transplant glomerulonephritis (PTGN) has been
revisited to investigate whether PTGN induces allograft failure. The aim of this study was to
identify the incidence of PTGN and its association with allograft failure, as well as to analyze the
risk factors for PTGN.

Methods: Among the 996 Korean patients who underwent kidney transplantation in a
multicenter cohort from 1995 to 2010, 764 patients were enrolled in this study.

Results: The incidence rate of PTGN was 9.7% and 17.0% at 5 and 10 years of follow-up,
respectively. PTGN was diagnosed in 17.8% of the recipients with results of biopsy tests or
clinical diagnosis identifying glomerular diseases as the underlying cause, compared with 0.0%,
4.4%, 4.9%, 5.5%, and 5.7% of the recipients with renal vascular diseases, renal interstitial
diseases/pyelonephritis/uropathy, diabetic renal disease, hereditary renal diseases, and
diseases with unknown etiologies, respectively. Allograft survival was significantly decreased in
patients with PTGN. PTGN was associated with a fourfold increase in graft failure with a hazard
ratio of 7.11 for both acute rejection and PTGN. Results of the risk factor analysis for PTGN
revealed that the underlying glomerular renal diseases and treatment methods using drugs such
as tacrolimus and basiliximab significantly increased PTGN development, after adjusting for
other risk factors.

Conclusion: We conclude that PTGN is strongly associated with poor kidney allograft survival.
Therefore, optimal management of recurrent or de novo GN should be the critical focus of post-
transplant care.

18. Recurrent glomerulonephritis after renal transplantation: an unsolved problem.
Golgert WA, Appel GB, Hariharan S.
Clin J Am Soc Nephrol. (2008) 3:800-7.

ABSTRACT

Background and objectives: Despite advances in prevention of acute rejection and improved
short- and long-term kidney graft survival, recurrent glomerulonephritis remains problematic
and poorly characterized. This study analyzed prevalence and outcome of recurrent
glomerulonephritis from various registries.

Design, setting, participants, & measurements: Definition, classification, and limitations in
evaluating epidemiology of native and recurrent glomerulonephritis are discussed.
Epidemiology of native glomerulonephritis as the cause of end-stage renal failure and
subsequent recurrence of individual glomerulonephritis was evaluated using data from various
registries, and pathogenesis of individual glomerulonephritis is discussed.

Results: Analysis of data from transplant registries revealed that glomerulonephritis is an
important cause of end-stage renal disease in white and pediatric recipients; however,
glomerulonephritis as the cause of end-stage renal disease is not characterized well in black
recipients, and many of them are perhaps labeled to have hypertensive nephrosclerosis as the
cause of renal disease without renal biopsy. A systematic approach toward urinalysis after
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transplantation and utility of immunofluorescence and electron microscopic examination of
renal biopsy tissues will identify the true prevalence of recurrent glomerulonephritis. Data on
recurrent glomerulonephritis should be compiled by either using registry analysis or pooling
data from multiple centers. This will provide true data on prevalence and outcome and could
potentially initiate translational research studies.

Conclusions: The understanding of the pathogenesis of recurrent glomerulonephritis is critical
to optimize prevention as well as to treat individual recurrent glomerulonephritis, which can
enhance long-term graft survival.

19. Recurrent and de novo glomerulonephritis After Kidney Transplantation.
Lim WH, Shingde M, Wong G.
Front Immunol. 2019; 10: 1944.

ABSTRACT

The prevalence, pathogenesis, predictors, and natural course of patients with recurrent
glomerulonephritis (GN) occurring after kidney transplantation remains incompletely
understood, including whether there are differences in the outcomes and advances in the
treatment options of specific GN subtypes, including those with de novo GN. Consequently, the
treatment options and approaches to recurrent disease are largely extrapolated from the
general population, with responses to these treatments in those with recurrent or de novo GN
post-transplantation poorly described. Given a greater understanding of the pathogenesis of GN
and the development of novel treatment options, it is conceivable that these advances will result
in an improved structure in the future management of patients with recurrent or de novo GN.
This review focuses on the incidence, genetics, characteristics, clinical course, and risk of
allograft failure of patients with recurrent or de novo GN after kidney transplantation,
ascertaining potential disparities between "high risk" disease subtypes of IgA nephropathy,
idiopathic membranous glomerulonephritis, focal segmental glomerulosclerosis, and
membranoproliferative glomerulonephritis. We will examine in detail the management of
patients with high risk GN, including the pre-transplant assessment, post-transplant monitoring,
and the available treatment options for disease recurrence. Given the relative paucity of data of
patients with recurrent and de novo GN after kidney transplantation, a global effort in collecting
comprehensive in-depth data of patients with recurrent and de novo GN as well as novel trial
design to test the efficacy of specific treatment strategy in large scale multicenter randomized
controlled trials are essential to address the knowledge deficiency in this disease.

20. Recurrent glomerular disease after kidney transplantation: an update of selected areas
and the impact of protocol biopsy.

Morozumi K, Takeda A, Otsuka Y et al.

Nephrology (Carlton). 2014 Jun;19 Suppl 3:6-10.

ABSTRACT

Recurrence of native kidney disease following kidney transplantation affects between 10% and
20% of patients, and accounts for up to 8% of graft failures. In a considerable number of
recipients with transplant glomerulopathy, it is impossible to distinguish between recurrent and
de novo types. An accurate estimate of the incidence of recurrence is difficult due to limitations
in the diagnosis of recurrent glomerulonephritis. De novo glomerular lesions may be
misclassified if histological confirmation of the patient's native kidney disease is lacking.
Asymptomatic histological recurrence in renal allografts may be missed if protocol biopsies are
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not available. Studies based on protocol biopsy are pivotal to accurately estimate the incidence
of recurrence. Many factors are known to influence recurrence of kidney disease after
transplantation, including the type and severity of the original disease, age at onset, interval
from onset to end-stage renal disease, and clinical course of the previous transplantation. Early
recognition of recurrence is possible in several glomerular diseases. Factors such as the
existence of circulating permeability factors, circulating urokinase receptor and anti-
phospholipase A2 receptor antibody, as well as disorders of complement regulatory proteins
like factor | mutation and factor H mutation factors are expected to be useful predictors of
recurrence. Peculiar clinical course of atypical haemolytic uremic syndrome after kidney
transplantation is an informative sign of recurrent glomerular disease. These factors play pivotal
roles in the development of recurrence of certain types of glomerulopathies. Understanding the
pathogenesis of recurrent glomerulonephritis is critical to optimize prevention as well as treat
individual cases of recurrent glomerulonephritis. Subclinical recurrence of IgA nephropathy after
kidney transplantation is well recognized. Only protocol biopsies of clinically silent recipient can
provide the accurate prevalence of recurrent IgA nephropathy. The study of recurrent
glomerulonephritis will contribute not only to improving long-term graft survival, but also to
clarifying the pathogenesis of glomerulonephritis. Protocol biopsy is one the most effective
methods for elucidating the pathogenesis of recurrent glomerulonephritis.

21. Recurrent glomerulonephritis following renal transplantation: an update.
Floege J.
Nephrol Dial Transplant. 2003 Jul;18(7):1260-5.

NO ABSTRACT AVAILABLE
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2. REPERCUSION DE LA RECURRENCIA EN LA PERDIDA DEL INJERTO.

22. Recurrent and de novo renal diseases after renal transplantation: a report from the renal
allograft disease registry.

Hariharan S, Peddi VR, Savin VJ et al.

Am J Kidney Dis. 1998 Jun;31(6):928-31.

Recurrent or de novo glomerular disease is an important cause of graft dysfunction and eventual
loss. Cyclosporine A (CyA) has improved short-term renal allograft outcome but has not altered
long-term graft survival. The purpose of the current study is to determine the prevalence of such
disease and its impact on graft function in the CyA era. From 1984 to 1994, 1,557 renal allografts
were performed at the Medical College of Wisconsin and the University of Cincinnati. Patients
were followed up for an average of 7.2 years (minimum, 1 year). Recurrent disease was
diagnosed by renal biopsy in 98 (6.3%) patients after an average of 36 months. Demographic
characteristics of patients with and without recurrent disease were similar. Glomerulonephritis
was the most common finding, occurring in 73 patients, and included focal segmental
glomerulosclerosis (FSGS), 25; IgA nephropathy (IgAN), 11; membranous (MN), 11; proliferative,
11; membranoproliferative glomerulonephritis (MPGN), 10; glomerular basement membrane
(anti-GBM), 3; and systemic lupus erythematosus (SLE), two. Diabetic nephropathy was present
in 22, hemolytic uremic syndrome (HUS) in two, and oxalosis in one. Graft loss occurred in 60 of
98 (61%) recipients. Half-life of the allograft was diminished in patients with recurrent disease,
2,038 +/- 225 versus 3,135 +/- 385 days, P = 0.002. The actuarial allograft survival at 1, 3, 5, and
8 years posttransplantation with recurrence was 88%, 74%, 57%, and 34%, respectively; and the
corresponding graft survival for patients without recurrent disease was 80%, 70%, 64%, and
53%, respectively (P = 0.003). The risk of recurrent disease increased with length of graft survival
from 2.8% at 2 years to 9.8% and 18.5% at 5 and 8 years, respectively. We conclude that
recurrent disease is a significant problem after renal transplantation and is associated with
decreased graft survival.

23. Clinical Outcomes of Kidney Transplantation in Patients With Biopsy-Proven
Glomerulonephritis.

Park H, Park WY, Kang SS et al.

Transplant Proc. 2018 May;50(4):1009-1012.

ABSTRACT

Background: The clinical outcomes after kidney transplantation (KT) according to the types of
glomerulonephritis (GN) as the cause of end-stage renal disease (ESRD) are various, but there
are not many studies on this.

Methods: Among 1,253 patients who had KT between November 1982 and January 2017, 183
recipients with biopsy-proven GN as the primary cause of ESRD were enrolled. We analyzed the
incidence of recurrent GN and the factors associated with recurrence and graft and patient
survivals.

Results: The types of GN were 95 IgA nephropathy, 47 focal segmental glomerulosclerosis, 14
membranous proliferative GN, 9 membranous GN, 8 lupus nephritis, 6 rapid progressive GN, and
4 Alport syndrome. The mean follow-up duration was 103 + 81.7 months. Recurrence was
reported in 36 patients, of which 20 grafts failed due to recurrence. The age of patients with GN
recurrence was significantly younger than that of patients without GN recurrence (P = .030). The
graft failure rate of KT recipients with recurrent GN was significantly higher than that of the
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recipients without recurrent GN (55.6% vs 18.4%, P < .001). In multivariate analysis, recurrence
of primary GN, the number of HLA mismatches at AB, delayed graft function, and acute rejection
were independent risk factors for graft failure.

Conclusion: Recurrent GN remains a significant cause of graft loss in KT recipients. Surveillance
of GN recurrence in the KT recipients with biopsy-proven GN can reduce allograft dysfunction.

24. Recurrent Glomerulonephritis After Kidney Transplantation: Risk Factors and Allograft
Outcomes.

Allen PJ, Chadban SJ, Craig JC et al.

Kidney Int. 2017 Aug;92(2):461-469.

ABSTRACT

Recurrent glomerulonephritis after kidney transplantation is a feared complication because it is
unpredictable and may have a negative impact on graft outcomes. To better understand this we
collected data from the Australia and New Zealand Dialysis and Transplant (ANZDATA) Registry
accumulated over 30 years. The incidence, risk factors, and outcomes of recurrent
glomerulonephritis in transplant recipients were determined using adjusted Cox proportional
hazard and competing risk modeling. A total of 6,597 recipients with biopsy-proven
glomerulonephritis as the primary cause of end-stage kidney disease were followed for 51,871
person-years (median duration 7.7 years). The four most common types of glomerulonephritis
were IgA nephropathy in 2501 patients, focal segmental glomerulosclerosis (FSGS) in 1403,
membranous in 376, and membranoproliferative (MPGN) nephropathy in 357 patients. Among
these four types, recurrence was reported in 479 of 4637 patients, and of these, 212 lost their
allograft due to recurrence. Older age at transplantation (adjusted hazard ratio [per year
increase] 0.96 [95% confidence interval 0.95 - 0.97]) was associated with a lower risk of
recurrence. Significantly, the five-year graft survival was 30% for recipients with recurrent MPGN
and 57-59% for recipients with FSGS, IgA, and membranous nephropathy. Transplant recipients
with recurrent disease were twice as likely to lose their allografts compared to those without
recurrence (adjusted hazard ratio 2.04 [1.81-2.31]). Thus, recurrent glomerulonephritis remains
a significant cause of graft loss in transplant recipients.

25. Risk of renal allograft loss from recurrent glomerulonephritis.
Briganti EM, Russ GR, McNeil JJ et al.
N Engl J Med. (2002) 347:103-9.

ABSTRACT

Background: Recurrent glomerulonephritis is a known cause of renal allograft loss; however, the
incidence of this complication is poorly defined. We determined the incidence, timing, and
relative importance of allograft loss due to the recurrence of glomerulonephritis.

Methods: A total of 1505 patients with biopsy-proved glomerulonephritis received a primary
renal transplant in Australia from 1988 through 1997. Recurrence was confirmed by renal
biopsy. The Kaplan-Meier method was used to estimate the 10-year incidence of allograft failure
due to recurrent glomerulonephritis, and this incidence was compared with the incidence of
acute rejection, chronic rejection, and death with a functioning allograft. Characteristics of the
recipients and donors were examined as potential predictors of recurrence.

Results: Allograft loss due to the recurrence of glomerulonephritis occurred in 52 recipients,
with a 10-year incidence of 8.4 percent (95 percent confidence interval, 5.9 to 12.0). The type
of glomerulonephritis, the sex of the recipient, and the peak level of panel-reactive antibodies
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were independent predictors of the risk of recurrence. Recurrence was the third most frequent
cause of allograft loss at 10 years, after chronic rejection and death with a functioning allograft.
Despite the effect of recurrence, the overall 10-year incidence of allograft loss was similar
among transplant recipients with biopsy-proved glomerulonephritis and among those with
other causes of renal failure (45.4 percent [95 percent confidence interval, 40.9 to 50.2] vs. 45.8
percent [95 percent confidence interval, 42.3 to 49.3], P=0.09).

Conclusions: Recurrence is an important cause of allograft loss for those with renal failure due
to glomerulonephritis. No risk factors for recurrence were identified that warrant altering the
approach to transplantation. However, accurate estimates of risk can now be provided to
potential recipients of renal allografts.

26. Recurrence of glomerulonephritis following renal transplantation. Scientific Advisory
Board of the ERA-EDTA Registry. European Renal Association-European Dialysis and
Transplant Association.

Briggs JD, Jones E.

Nephrol Dial Transplant. 1999 Mar;14(3):564-5.

NO ABSTRACT AVAILABLE

27. Identifying specific causes of kidney allograft loss.
El-Zoghby ZM, Stegall MD, Lager DJ et al.
Am J Transplant. (2009) 9:527-35.

ABSTRACT

The causes of kidney allograft loss remain unclear. Herein we investigated these causes in 1317
conventional kidney recipients. The cause of graft loss was determined by reviewing clinical and
histologic information the latter available in 98% of cases. During 50.3 +/- 32.6 months of follow-
up, 330 grafts were lost (25.0%), 138 (10.4%) due to death with function, 39 (2.9%) due to
primary nonfunction and 153 (11.6%) due to graft failure censored for death. The latter group
was subdivided by cause into: glomerular diseases (n = 56, 36.6%); fibrosis/atrophy (n = 47,
30.7%); medical/surgical conditions (n = 25, 16.3%); acute rejection (n = 18, 11.8%); and
unclassifiable (n =7, 4.6%). Glomerular pathologies leading to failure included recurrent disease
(n = 23), transplant glomerulopathy (n = 23) and presumed nonrecurrent disease (n = 10). In
cases with fibrosis/atrophy a specific cause(s) was identified in 81% and it was rarely attributable
to calcineurin inhibitor (CNI) toxicity alone (n = 1, 0.7%). Contrary to current concepts, most
cases of kidney graft loss have an identifiable cause that is not idiopathic fibrosis/atrophy or CNI
toxicity. Glomerular pathologies cause the largest proportion of graft loss and alloinmunity
remains the most common mechanism leading to failure. This study identifies targets for
investigation and intervention that may result in improved kidney transplantation outcomes.

28. Recurrent glomerulonephritis following renal transplantation and impact on graft survival.
Jiang SH, Kennard AL, Walters GD.
BMC Nephrol. 2018 Dec 3;19(1):344.

ABSTRACT
Background: Recurrence of primary glomerulonephritis in the post-transplant period has been
described in the literature but the risk remains poorly quantified and its impact on allograft
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outcomes and implications for subsequent transplants remain under-examined. Here we
describe the rates and timing of post-transplant glomerulonephritis recurrence for IgA
nephropathy, focal segmental glomerulosclerosis, mesangiocapillary GN and membranous GN
based on 28 years of ANZDATA registry transplant data.

Methods: We investigated the rates of GN recurrence and subsequent graft outcomes in 7236
patient from 28 years of ANZDATA transplant registry data. Data were analysed in R, using
Kaplan Meier Survival analysis and adjusted analyses performed using Cox Proportional Hazards
methods. A competing risk model was also analysed.

Results: GN recurrence occurred in 10.5% of transplants and was most common in
mesangiocapillary GN. Median time to recurrence was shorter for FSGS compared to IGAN. GN
recurrence was less common in patients over 50 years of age and after unrelated kidney
donation. We identified a significantly higher risk of recurrence in secondary grafts following
recurrence in a primary allograft for FSGS (RR 5.70, 95 Cl: 2.41-13.5, p < 0.001) but not IGAN,
MCGN or MN. At 10 years, recurrence occurs in 8.7, 10.8, 13.1, and 13.4% of allografts for FSGS,
IGAN, MCGN and MN respectively. In all GN, recurrence significantly reduced death censored
graft survival at 5 and 10 years.

Conclusions: GN recurrence occurs in a minority of patients at a significantly different rate for
each GN. After a recurrence, there is no evidence for an increased risk of further recurrence in
a subsequent graft except in FSGS.

29. Recurrent glomerulonephritis under rapid discontinuation of steroids.
Kukla A, Chen E, Spong R et al.
Transplantation. 2011 Jun 27;91(12):1386-91.

ABSTRACT

Background: Recurrent glomerulonephritis (GN) remains an important cause of kidney allograft
loss and whether rapid discontinuation of steroids (RDS) is associated with a higher risk of
recurrence is not known.

Methods: We studied recurrence rate, and graft and patient survival in four groups of recipients:
216 recipients with GN transplanted under RDS (group 1), 978 concurrent non-GN recipients
transplanted under RDS (group 2), 260 historic comparator group transplanted for GN between
1994 and 1999 with steroid maintenance (group 3), and 950 recipients who were also
transplanted between 1994 and 1999 for non-GN and also maintained on steroids (group 4).
Regression analysis adjusting for donor and recipient factors, steroid and sirolimus use, and also
GN type was used to address factors associated with recurrent disease.

Results: The 1-, 5-, and 7-year recurrence rate in the GN group under RDS was 6.7%, 13.7%, and
19.2% and in historic GN recipients maintained on steroids it was 2.4%, 3.8%, and 5.3%,
respectively (P<0.0001). RDS was associated with a higher adjusted risk of recurrent disease for
all GN types (hazard ratio 4.86; 95% confidence interval 2.34-10.07; P<0.0001). Graft and patient
survival were similar in the two GN groups and both were highest among all groups. Notably,
death-censored graft survival was not different among the groups.

Conclusion: Steroid avoidance may be associated with a higher rate of recurrent GN but no
apparent increase in risk of graft loss. This group of recipients needs to be studied more
carefully, in larger numbers, and for a longer time period.

30. The impact of recurrence of primary glomerulonephritis on renal allograft outcome.
Moroni G, Longhi S, Quaglini S et al.
Clin Transplant. 2014 Mar;28(3):368-76.
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ABSTRACT

Twenty-yr patient and death-censored graft survival of 348 kidney transplant recipients with
primary glomerulonephritis (GN) and of 696 matched controls were 82.2% in GN patients and
75% in controls (p =0.037) and 49.5% and 54%, respectively (p =0.013). GN patients had a higher
incidence of graft failure than controls even considering death as a competing risk (p = 0.004).
In the GN group, graft survival of deceased and of living donor recipients was similar. At
multivariate analysis, GN as primary disease (RR: 1.47), delayed graft function recovery (RR:
2.34), acute rejection (RR: 2.36), and any PRA positivity (RR: 1.01) were predictive of graft loss.
GN recurred in 85 of 348 grafts (24.4%), and 43 were lost for recurrence. In non-recurrent
patients, graft survival at 20 yr was significantly better than in recurrent patients (59.4% vs.
24.4%, p = 0.000), but not different from that of controls (59.4 vs. 54%, p = 0.9). At multivariate
analysis, young age at transplantation (RR: 0.97), shorter duration of dialysis (RR: 1.05 per each
dialysis year), and graft from living donors (RR: 1.668) were independent predictors of
recurrence. Patients with primary GN have reduced graft survival in comparison with controls,
and this is mainly due to recurrence of original disease. However, the most frequent recurrence
in living recipients does not compromise graft survival.

31. Impact of immunosuppressive medication on the risk of renal allograft failure due to
recurrent glomerulonepbhritis.

Mulay AV, van Walraven C, Knoll GA.

Am J Transplant. 2009 Apr;9(4):804-11.

ABSTRACT

Recurrent glomerulonephritis is a major problem in kidney transplantation but the role of
immunosuppression in preventing this complication is not known. We used data from the United
States Renal Data System to examine the effect of immunosuppressive medication on allograft
failure due to recurrent glomerulonephritis for 41,272 patients undergoing kidney
transplantation from 1990 to 2003. Ten-year incidence of graft loss due to recurrent
glomerulonephritis was 2.6% (95% confidence interval [CI]: 2.3-2.8%). After adjusting for
important covariates, the use of cyclosporine, tacrolimus, azathioprine, mycophenolate mofetil,
sirolimus or prednisone was not associated with graft failure due to recurrent
glomerulonephritis. There was no difference between cyclosporine and tacrolimus or between
azathioprine and mycophenolate mofetil in the risk of graft failure due to recurrent
glomerulonephritis. However, any change in immunosuppression during follow-up was
independently associated with graft loss due to recurrence (adjusted hazard ratio 1.30, 95% Cl:
1.06-1.58, p = 0.01). In patients with a pretransplant diagnosis of glomerulonepbhritis, the risk of
graft loss due to recurrence was not associated with any specific immunosuppressive
medication. The selection of immunosuppression for kidney transplant recipients should not be
made with the goal of reducing graft failure due to recurrent glomerulonephritis.

32. Kidney transplantation outcomes across GN Subtypes in the United States.
O'Shaughnessy MM, Liu S, Montez-Rath ME et al.
J Am Soc Nephrol. (2017) 28:632-44.

ABSTRACT

Differences in kidney transplantation outcomes across GN subtypes have rarely been studied.
From the US Renal Data System, we identified all adult (218 years) first kidney transplant
recipients (1996-2011) with ESRD attributed to one of six GN subtypes or two comparator kidney
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diseases. We computed hazard ratios (HRs) for death, all-cause allograft failure, and allograft
failure excluding death as a cause (competing risks framework) using Cox proportional hazards
regression. Among the 32,131 patients with GN studied, patients with IgA nephropathy (IgAN)
had the lowest mortality rates and patients with IgAN or vasculitis had the lowest allograft
failure rates. After adjusting for patient- and transplant-related factors, compared with IgAN
(referent), FSGS, membranous nephropathy, membranoproliferative GN, lupus nephritis, and
vasculitis associated with HRs (95% confidence intervals) for death of 1.57 (1.43 to 1.72), 1.52
(1.34to0 1.72),1.76 (1.55 to 2.01), 1.82 (1.63 to 2.02), and 1.56 (1.34 to 1.81), respectively, and
with HRs for allograft failure excluding death as a cause of 1.20 (1.12 t0 1.28), 1.27 (1.14 to 1.41),
1.50(1.36t01.66),1.11 (1.02 to 1.20), and 0.94 (0.81 to 1.09), respectively. Considering external
comparator groups, and comparing with IgAN, autosomal dominant polycystic kidney disease
(ADPKD) and diabetic nephropathy associated with higher HRs for mortality [1.22 (1.12 to 1.34)
and 2.57 (2.35 to 2.82), respectively], but ADPKD associated with a lower HR for allograft failure
excluding death as a cause [0.85 (0.79 to 0.91)]. Reasons for differential outcomes by GN
subtype and cause of ESRD should be examined in future research.

33. The impact of mycophenolate mofetil versus azathioprine as adjunctive therapy to
cyclosporine on the rates of renal allograft loss due to glomerular disease recurrence.
Pham PT, Pham PC.

Nephrol Dial Transplant. 2012 Jul;27(7):2965-71.

ABSTRACT

Background: Given the reported efficacy of mycophenolate mofetil (MMF) in the treatment of
glomerular diseases, we question whether MMF can reduce the rate of renal allograft loss due
to glomerular disease recurrence compared to azathioprine (AZA) as adjunctive therapy to
cyclosporine (CSA)-based immunosuppression.

Methods: This is a retrospective study based on the Organ Procurement and Transplantation
Network/United Network for Organ Sharing (OPTN/UNQOS) database designed to compare the
Kaplan-Meier rates of graft loss due to disease recurrence stratified by primary renal diagnoses
between recipients receiving CSA+AZA versus CSA+MMF. Recipients of primary kidney
transplants (both deceased donor and living, related and unrelated) renal transplants performed
between 1 January 1988 and 31 December 2007 with the primary renal diagnosis of IgA
nephropathy (IgAN), membranous glomerulonephropathy (MGN), membranoproliferative
glomerulonephropathy (MPGN), lupus nephritis (LN) or focal segmental glomerulosclerosis
(FSGS) with a functioning allograft at discharge were included.

Results: Seven thousand eight hundred and twenty-six recipients of primary deceased donor
kidney transplants (DDKT) [CSA + AZA: IgAN (890), MGN (380), MPGN (193), LN (1324), FSGS
(1314) and CSA+MMF: IgAN (855), MGN (614), MPGN (116), LN (715), FSGS (1425)] and 5498
recipients of living donor kidney transplants (LDKT) [CSA+AZA: IgAN (694), MGN (229), MPGN
(100), LN (592), FSGS (654) and CSA+MMF: IgAN (1066), MGN (435), MPGN (89), LN (530), FSGS
(1109)] were included in the analysis. At 10-year follow-up (mean duration was 5.6 to 6.7+1.8
years in DDKT and 6.2 to 7.4+1.7 years in LDKT), mean times of transplantation (era of
transplantation) were: 1992+1.6 years and 2002+1.9 years for the CSA+AZA and CSA+MMF
groups, respectively. There was no statistically significant difference in the Kaplan-Meier rates
of graft loss due to disease recurrence of any glomerular disease studied between the CSA+AZA
and CSA+MMF groups in either DDKT or LDKT recipients. Chi-square analysis revealed no
statistically significant difference between the two immunosuppressive regimen groups in terms
of age, gender and ethnic background.
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Conclusion: The OPTN/UNOS database revealed no difference in the rates of renal allograft loss
due to disease recurrence of IgAN, MGN, MPGN, LN and FSGS among recipients receiving either
CSA+AZA or CSA+MMF maintenance immunosuppressive therapy at 10-year follow-up.

34. Long-term Kidney Transplant Outcomes in Primary Glomerulonephritis: Analysis From the
ERA-EDTA Registry.

Pippias M, Stel VS, Aresté-Fosalba N et al.

Transplantation. 2016 Sep;100(9):1955-62.

ABSTRACT

Background: We evaluated the 15-year kidney allograft survival in patients with primary
glomerulonephritis and determined if the risk of graft loss varied with donor source within each
glomerulonephritis group.

Methods: Using data from the European Renal Association-European Dialysis and Transplant
Association Registry, Kaplan-Meier, competing risk, and Cox regression analyses were
performed on adult, first kidney transplant recipients during 1991 to 2010 (n = 14 383). Follow-
up was set to December 31, 2011. Adjustments for pretransplant dialysis duration, sex, country,
and transplant era were made. "Death-adjusted graft survival" was assessed in patients with
glomerulonephritis and compared with those with autosomal dominant polycystic kidney
disease (ADPKD), in which the native kidney disease cannot recur. Additionally, death-adjusted
graft survival was compared between living and deceased donor transplants within each
glomerulonephritis group.

Results: All glomerulonephritides had a 15-year death-adjusted graft survival probability above
55%. The 15-year risk of death-adjusted graft failure compared to ADPKD ranged from 1.17 (95%
confidence interval [95% Cl], 1.05-1.31) for immunoglobulin A nephropathy to 2.09 (95% Cl,
1.56-2.78) for membranoproliferative glomerulonephritis type Il. The expected survival benefits
of living over deceased donor transplants were not present in membranoproliferative
glomerulonephritis type | (adjusted hazard ratios [HRa], 1.08; 95% Cl, 0.73-1.60) or type Il (HRa,
0.90; 95% Cl, 0.32-2.52) but present in immunoglobulin A nephropathy (HRa, 0.74; 95% Cl, 0.59-
0.92), membranous nephropathy (HRa, 0.47; 95% Cl, 0.29-0.75), and focal segmental
glomerulosclerosis (HRa, 0.69; 95% Cl, 0.45-1.06).

Conclusions: This large European study shows favorable long-term kidney graft survival in all
primary glomerulonephritides, although this remains lower than graft survival in ADPKD, and
confirms that the reluctance to use living donors in some primary glomerulonephritides remains
unfounded. These data will further inform prospective renal transplant recipients and donors
during pretransplant counselling.

35. Understanding the causes of kidney transplant failure: the dominant role of antibody-
mediated rejection and nonadherence.

Sellarés J, de Freitas DG, Mengel M et al.

Am J Transplant. 2012 Feb;12(2):388-99.

ABSTRACT

We prospectively studied kidney transplants that progressed to failure after a biopsy for clinical
indications, aiming to assign a cause to every failure. We followed 315 allograft recipients who
underwent indication biopsies at 6 days to 32 years posttransplant. Sixty kidneys progressed to
failure in the follow-up period (median 31.4 months). Failure was rare after T-cell-mediated
rejection and acute kidney injury and common after antibody-mediated rejection or
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glomerulonephritis. We developed rules for using biopsy diagnoses, HLA antibody and clinical
data to explain each failure. Excluding four with missing information, 56 failures were attributed
to four causes: rejection 36 (64%), glomerulonephritis 10 (18%), polyoma virus nephropathy 4
(7%) and intercurrent events 6 (11%). Every rejection loss had evidence of antibody-mediated
rejection by the time of failure. Among rejection losses, 17 of 36 (47%) had been independently
identified as nonadherent by attending clinicians. Nonadherence was more frequent in patients
who progressed to failure (32%) versus those who survived (3%). Pure T-cell-mediated rejection,
acute kidney injury, drug toxicity and unexplained progressive fibrosis were not causes of loss.
This prospective cohort indicates that many actual failures after indication biopsies manifest
phenotypic features of antibody-mediated or mixed rejection and also underscores the major
role of nonadherence.

36. The association of acute rejection vs recurrent glomerular disease with graft outcomes
after kidney transplantation.

Singh T, Astor BC, Zhong W et al.

Clin Transplant. 2019 Dec;33(12):e13738.

ABSTRACT

Background: It has been shown that glomerulonephritis (GN) recurrence affects graft survival
more than acute rejection. Thus, we assessed allograft survival after biopsy-confirmed diagnosis
of acute rejection or recurrent GN in current era of immunosuppression.

Methods: Allograft survival following a biopsy diagnosis of acute rejection or recurrent GN was
determined in adult kidney transplant recipients from 1994 to 2013. A total of 306 patients
(35%) with IgA, 298 (35%) with FSGS, 177 (21%) with lupus nephritis, and 81 (9%) with
membranous nephropathy were followed for a median of 6.3 years.

Results: Among the 862 transplant recipients with primary GN, allograft loss was similar
following a biopsy diagnosis of acute rejection or recurrent glomerular disease (11.5 vs 14.2/100
person-years, P =.15). Differences in allograft survival emerged after 2.5 years following
recurrent disease, with significantly higher graft failure in patients with FSGS, MN, or LN
compared with IgA after recurrence of disease (16.7 vs 7.5/100 person-years, P =.05). The
advantage in allograft survival for IgA patients did not achieve significance after acute rejection
(P =.10 for IgA vs FSGS, MN, and LN).

Conclusions: Allograft survival was similar after disease recurrence or acute rejection after
kidney transplant in patients with ESRD due to GN.

37. Probability, predictors, and prognosis of posttransplantation glomerulonephritis.
Chailimpamontree W, Dmitrienko S, Li G et al.
J Am Soc Nephrol. (2009) 20:843-51.

ABSTRACT

Glomerulonephritis (GN) is the leading cause of chronic kidney disease among recipients of renal
transplants. Because modern immunosuppressive regimens have reduced the incidence of
rejection-related graft loss, the probability and clinical significance of posttransplantation GN
(PTGN) requires reevaluation. In this Canadian epidemiologic study, we monitored 2026
sequential renal transplant recipients whose original renal disease resulted from biopsy-proven
GN (36%), from presumed GN (7.8%), or from disorders other than GN (56%) for 15 yr without
loss to follow-up. Kaplan-Meier estimates of PTGN in the whole population were 5.5% at 5 yr,
10.1% at 10 yr, and 15.7% at 15 yr. PTGN was diagnosed in 24.3% of patients whose original
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renal disease resulted from biopsy-proven GN, compared with 11.8% of those with presumed
GN and 10.5% of those with disorders other than GN. Biopsy-proven GN in the native kidney,
male gender, younger age, and nonwhite ethnicity predicted PTGN. Current immunosuppressive
regimens did not associate with a reduced frequency of PTGN. Patients who developed PTGN
had significantly reduced graft survival (10.2 versus 69.7%; P < 0.0001). In summary, in the
Canadian population, PTGN is a common and serious complication that causes accelerated graft
failure, despite the use of modern immunosuppressive regimens.

38. Prognostic factors associated with poor graft outcomes in renal recipients with
post-transplant glomerulonephritis.

Requido-Moura LR, Moscoso-Solorzano GT, Franco MF et al.

Clin Transplant. 2007 May-Jun;21(3):363-70.

ABSTRACT

Background: Little data are available concerning post-transplantation glomerulonephritis (PTx-
GN) and its prognostic factors associated with graft outcomes.

Methods: We retrospectively evaluated patients with de novo and recurrent PTx-GN to identify
the factors associated with their negative impact on graft and patient outcomes. PTx-GN was
diagnosed in 55 patients, wherein 17 (31%) had recurrent glomerulonephritis (GN) and 16 (29%)
had de novo.

Results: Our enrolled population consisted of 34 +/- 13.7-yr-old male patients (72%), on
hemodialysis for a median of 18 months (0-204) and mainly grafted from living donors (76%).
The median onset time of proteinuria and hematuria was 50 d (10-2160) and 30 d (4-1170),
respectively. One-yr graft survival rates after PTx-GN diagnosis was 64%. The most frequent de
novo GN was membranous GN (26%), while focal segmental glomerulosclerosis was the most
frequent recurrent GN (41%), with a very early onset (median of three months). One-yr graft
survival was better in the recurrent disease than in the de novo patients, 76% vs. 55% (p = 0.24).
The best predictor factors that correlated with graft survival were: proteinuria <3.5 g [relative
risk (RR) = 0.24, p = 0.017], serum creatinine below 2.0 mg/dL (RR = 0.06, p = 0.016) at the time
of biopsy and the use of angiotensin-converting enzyme inhibitors (ACEI) (RR =0.12, p = 0.005).
The use of ACElI markedly improved one-yr graft survival rates (92% vs. 47%, p < 0.001).
Conclusion: PTx-GN has a strong negative impact on kidney graft survival. De novo GN appears
to have a poorer prognosis than the recurrent type. Patients who used ACEl showed a better
survival rate in the follow-up.

39. Incidence of post-transplant glomerulonephritis and its impact on graft outcome.
An JN, Lee JP, Oh Y], et al.
Kidney Res Clin Pract. 2012 Dec;31(4):219-26.

ABSTRACT

Background: Herein, the significance of post-transplant glomerulonephritis (PTGN) has been
revisited to investigate whether PTGN induces allograft failure. The aim of this study was to
identify the incidence of PTGN and its association with allograft failure, as well as to analyze the
risk factors for PTGN.

Methods: Among the 996 Korean patients who underwent kidney transplantation in a
multicenter cohort from 1995 to 2010, 764 patients were enrolled in this study.

Results: The incidence rate of PTGN was 9.7% and 17.0% at 5 and 10 years of follow-up,
respectively. PTGN was diagnosed in 17.8% of the recipients with results of biopsy tests or
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clinical diagnosis identifying glomerular diseases as the underlying cause, compared with 0.0%,
4.4%, 4.9%, 5.5%, and 5.7% of the recipients with renal vascular diseases, renal interstitial
diseases/pyelonephritis/uropathy, diabetic renal disease, hereditary renal diseases, and
diseases with unknown etiologies, respectively. Allograft survival was significantly decreased in
patients with PTGN. PTGN was associated with a fourfold increase in graft failure with a hazard
ratio of 7.11 for both acute rejection and PTGN. Results of the risk factor analysis for PTGN
revealed that the underlying glomerular renal diseases and treatment methods using drugs such
as tacrolimus and basiliximab significantly increased PTGN development, after adjusting for
other risk factors.

Conclusion: We conclude that PTGN is strongly associated with poor kidney allograft survival.
Therefore, optimal management of recurrent or de novo GN should be the critical focus of post-
transplant care.

40. Inferior Long-Term Outcomes for Kidney Transplant Recipients With an Immunologically
Mediated Primary Renal Disease.

Favi E, Pedroso JAR, Salerno MP et al.

Exp Clin Transplant. 2018 Oct;16(5):541-545.

Objectives: Recurrent glomerulonephritis can negatively affect kidney allograft survival.
However, how primary renal disease affects transplant outcomes in the new era of
immunosuppression remains unclear.

Materials and methods: We categorized 426 kidney transplant recipients (performed from 1996
to 2007) into 4 disease groups: (1) 99 recipients with biopsy-proven immunologically mediated
kidney disease, (2) 40 recipients with urologic disease, (3) 67 recipients with polycystic kidney
disease, and (4) 220 recipients with other causes of terminal renal failure/uncertain kidney
disease. Long-term transplant outcomes were compared between groups at 1, 5, and 10 years
of follow-up.

Results: Compared with the urologic, polycystic, and other diseases groups, the immunologic
group showed significantly lower time of graft survival (9.5+4 vs 8 +4vs 8.5 +4 vs 7 + 4 years,
respectively) and estimated glomerular filtration rate (52.5 +32vs 49+ 22 vs 50+ 32vs 35.5
30 mL/min; P < .05). Relative risk of 10-year graft loss for the immunologic group was 2.8 (95%

confidence interval, 1.6-4.9). Recurrence rate was 12% in the immunologic group versus 1% and
0% in the other diseases and remaining groups (P < .05). The relative risk of 10-year graft loss
for patients with recurrence was 2.7 (95% confidence interval, 1.2-6.3). Ten-year graft loss rates
for patients with biopsy-proven acute rejection, chronic allograft nephropathy, and recurrent
glomerulonephritis were 30%, 23%, and 42% (P < .05). For those with biopsy-proven recurrent
glomerulonephritis, 10-year estimated glomerular filtration rate was significantly lower than for
those with biopsy-proven acute rejection or chronic allograft nephropathy (14 £+ 6 vs 18 £ 7 vs
30 + 10 mL/min; P < .05).

Conclusions: Kidney transplant recipients with immunologically mediated kidney diseases have
inferior long-term allograft survival and function versus patients with other causes of renal
failure. Recurrence represents the strongest risk factor for premature loss of function and
transplant failure.

41. The effect of recurrent glomerulonephritis and acute rejection episodes in zero
human leukocyte antigen-mismatched kidney transplantation.

Jeon HJ, Kim YS, Lee SM et al.

Transplant Proc. 2012 Apr;44(3):600-6.
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ABSTRACT

Background: Although human leukocyte antigen (HLA)-identical renal transplantation achieves
superior graft outcomes, it does not uniformly allow indefinite graft survival. Recurrence of the
original disease and effects of acute rejection episodes (ARE) may preclude indefinite survival.
Herein, we have analyzed the factors that affect the graft outcomes among HLA zero-mismatch
cases.

Methods: We performed a retrospective, single-center study to evaluate the effect of recurrent
glomerulonephritis (GN) and ARE on outcomes of grafts with zero HLA-mismatches (n = 122)
versus three to four mismatches (n = 317), and five to six mismatches (n = 102). Forty-one
percent of patients had GN as underlying disease.

RESULTS: Overall graft survival was 92.4% at 5 years and 79.6% at 10 years. HLA incompatibility
did not affect graft survival: zero versus three to four versus five to six mismatches = 92.8%
versus 90.8% versus 95.8% at 5 years and 82.5% versus 74.3% versus 85.1% at 10 years,
respectively (P = .399). Subgroup analysis for subjects with GN revealed that ARE (P =.001) and
recurrent GN (P = .003) were the risk factors for graft loss, whereas living donation was
protective (P =.029). ARE was more prevalent with greater HLA incompatibility [0 (reference) <
three to four < five to six mismatches; P = .047 and P = .014]. However, recurrent GN showed
the opposite trend [0 (reference) > three to four > five to six mismatches; P =.106 and P = .022].
Furthermore, graft loss due to recurrent GN was significant among the HLA zero versus the
three- to four-mismatch group (P = .047).

Conclusions: Graft survival was not affected by the degree of HLA incompatibility, which was
mainly due to the recurrence of underlying disease. Therefore, a main focus should be the
management of recurrence, especially among HLA-identical kidney transplantations.

42. Impact of recurrent glomerulonephritis on renal graft survival.
Toledo K, Pérez-Saez MJ, Navarro MD et al.
Transplant Proc. 2011 Jul-Aug;43(6):2182-6.

ABSTRACT

Background: Glomerular disease causes graft loss in the intermediate and long term, especially
recurrent primary renal disease, negatively impacting graft survival. Thus, it must be considered
a differential diagnosis in the evaluation of chronic graft dysfunction.

Methods: The objectives of our study were to compare the impacts of primary glomerular
disease on graft survival and association with interstitial fibrosis/tubular atrophy (IFTA) or
transplant glomerulopathy. We examined the influence of the relapse of glomerulonephritis
(GN) on renal graft survival in a retrospective study of 1057 patients undergoing renal
transplantations between March 1981 and October 2009. Among this group, 128 patients were
diagnosed with pretransplant GN by renal biopsy. We examined graft survival on recurrence
compared with IFTA and transplant glomerulopathy using Kaplan-Meier analysis.

Results: We analyzed a cohort of 128 patients who were diagnosed with pretransplant GN by
renal biopsy, including 28.9% (37) of whom were males. The mean age was 42.04 + 13.82 years.
The most frequent type was immunoglobulin A GN (IgAGN; 31.3%), followed by
membranoproliferative GN (MPGN; 28.9%), rapidly progressive GN (RPGN; 16.4%), focal-
segmental GN (FSGN; 13.3%), membranous GN (9.4%), and minimal change GN; (0.8%). Among
the 16 cases (12.5%) of GN recurrence; MPGN was associated most frequently (n = 10, 28.9%),
followed by FSGN (n = 4, 23.5%), RPGN (n = 1, 4.8%), and IgAGN (n = 1, 2.5%). We noted that
11.8% of subjects to be positive for hepatitis C virus; while 3.9% were hepatitis B virus(HBV)-
positive. We observed no differences in hepatic serology between patients who experienced
recurrence (HBV 6.3% vs hepatitis C virus [HCV] 18.8%) compared with IFTA (HBV 3.1% vs HCV
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9.4%). Fifty-one patients (39.8%) were biopsied after transplantation due to impaired renal
function: there were recurrences of GN in 12.5% (n = 16), IFTA in 25% (n = 32), and transplant
glomerulopathy in 2.3% (n = 3) cases. The average graft survival in our cohort was 8.36 + 0.59
years. The median patient survival among those who experienced a recurrence was 8.36 £ 1.79
years; 7.19 = 1.01 years in IFTA patients; and 3.31 £ 0.91 years in patients with transplant
glomerulopathy (log-rank P = .06). Upon multivariate analysis, recurrence of GN was not an
independent predictor of renal loss.

Conclusions: MPGN was the type of GN that recurred most frequently followed by FSGN. No
differences in graft survival were noted between long-term recurrence of GN and other causes
of chronic graft dysfunction. The recurrence of primary disease did not worsen the renal graft
prognosis versus other causes of chronic graft dysfunction.
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3. INCIDENCIA DE RECURRENCIA DE LA NEFROPATIA IGA (INCLUYENDO PURPURA SH) Y
FACTORES PRETRASPLANTE DE RIESGO DE LA RECURRENCIA.

43. Different Recurrence Rates Between Pediatric and Adult Renal Transplant for
Immunoglobulin A Nephropathy: Predictors of Posttransplant Recurrence.

Ahn'S, Min SI, Min SK et al.

Exp Clin Transplant. 2015 Jun;13(3):227-32.

ABSTRACT

Objectives: The purpose of this study was to investigate immunoglobulin A nephropathy
recurrence rate after transplant in children and adults and to identify recurrence rates by clinical
progression before transplant.

Materials and methods: There were 56 patients with immunoglobulin A nephropathy who had
renal transplant between 1989 and 2005. We categorized recipient age into < or > 20 years at
transplant. Each age category was divided into 2 levels based on recurrence.

Results: The recurrence rate was higher in patients aged < 20 years(53.8%) than > 20 years.
Proteinuria was more frequently diagnosed in patients aged < 20 years (57.1% vs 25.0%; P =
.047). In patients aged > 20 years, the duration of dialysis was 4.55 months in the recurrence
group and 17.78 months in the no recurrence group (P =.032). Time from progressive symptoms
to renal replacement therapy was significantly shorter in patients aged > 20 years with
recurrence than patients aged > 20 years with no recurrence. The univariate relative risk of
recurrent immunoglobulin A nephropathy after transplant was 9.8 for recipients aged = 20 years
who had progressive symptoms to renal replacement therapy < 24 months (P = .046).
Conclusions: Patients aged < 20 years had more rapid disease progression to end-stage renal
disease and a higher recurrence rate after transplant than patients aged > 20 years. If patients
aged > 20 years progress rapidly from progressive symptoms to renal replacement therapy, renal
transplant may be considered after 24 months because of high recurrence risk.

44. Predicting Post-Transplant Recurrence of IgA Nephropathy: The Importance of Crescents.
Avasare RS, Rosenstiel PE, Zaky ZS et al.
Am J Nephrol. 2017;45(2):99-106.

ABSTRACT

Background: Most studies that have assessed the predictors of recurrent IgA nephropathy
(IgAN) in the renal allograft have focused on post-transplant features. Identifying high-risk pre-
transplant features of IgAN is useful for counseling patients and may help in tailoring post-
transplant immunosuppression.

Methods: We investigated the pre-transplant clinical and biopsy features of 62 patients with
IgAN who received transplants at Columbia University Medical Center from 2001 to 2012 and
compared the characteristics and outcomes of patients with IgAN recurrence to those without
recurrence. The primary outcome was time to recurrent IgAN. Secondary outcomes were a
composite of doubling of creatinine or allograft failure, and recurrent IgAN as a cause of allograft
dysfunction.

Results: Of the 62 patients, 14 had recurrent IgAN in the allograft. Mean time to recurrence was
2.75 years. Those with recurrent disease were younger at the time of native kidney biopsy (29
vs. 41 years, p < 0.0009). Black race and Hispanic ethnicity composed a higher proportion of the
recurrent disease group. On multivariable analysis, significant predictors of recurrent IgAN
included age at diagnosis (hazards ratio (HR) 0.911, 95% CI 0.85-0.98), burden of crescents on
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native biopsy (HR 1.21 per 10% increase in crescents, 95% Cl 1.00-1.47) and allograft rejection
(HR 3.59, 95% Cl 1.10-11.7).

Conclusions: Features of native IgAN can help predict the risk of recurrent disease in the renal
allograft. In particular, immunologically active disease represented by earlier age of onset and
greater burden of crescents on native biopsy is more likely to recur after transplant.

45. Recurrent IgA nephropathy is predicted by altered glycosylated IgA, autoantibodies and
soluble CD89 complexes.

Berthelot L, Robert T, Vuiblet V et al.

Kidney Int. 2015 Oct;88(4):815-22.

ABSTRACT

IgA nephropathy (IgAN), the most common primary glomerulonepbhritis worldwide, frequently
leads to end-stage renal disease and kidney transplantation. However, disease recurrence often
occurs after transplantation. Here we evaluated the predictive value of three markers for IgAN
recurrence: the presence of galactose-deficient IgAl, 1gG anti-IgA autoantibodies, and IgA-
soluble (s) CD89 complexes. This was analyzed in 38 kidney transplant recipients with IgAN
recurrence and compared with 22 patients transplanted for IgAN but without recurrence and
with 17 healthy controls. Pre-transplantation galactose-deficient IgA1l serum levels were
significantly higher in the recurrence compared with the no recurrence or control groups. IgA-
IgG complexes were significantly elevated in the recurrence group. Both the recurrence and no
recurrence groups had increased values of IgA-sCD89 complexes compared with healthy
controls, but values were significantly lower in patients with recurrence compared with no
recurrence. Areas under the receiver operating curve of the markers in pre-transplantation sera
were 0.86 for galactose-deficient-IgA, 0.82 for IgA-IgG, and 0.78 for sCD89-IgA,; all significant.
Disease recurrence was associated with decreased serum galactose-deficient IgAl and
appearance of mesangial-galactose-deficient IgA1l deposits, whereas increased serum IgA-
sCD89 complexes were associated with mesangial sCD89 deposits. Thus, galactose-deficient-
IgA1, 1gG autoantibodies, and IgA-sCD89 complexes are valuable biomarkers to predict disease
recurrence, highlighting major pathogenic mechanisms in IgAN.

46. Prognostic Value of Serum Biomarkers of Autoimmunity for Recurrence of IgA
Nephropathy After Kidney Transplantation

Berthoux F, Suzuki H, Mohey H et al.

J Am Soc Nephrol. 2017 Jun;28(6):1943-1950.

ABSTRACT

A prognostic biomarker for IgA nephropathy (IgAN) recurrence after renal transplant is lacking.
We followed 96 consecutive first renal transplant recipients with native kidney IgAN (79 men;
92 deceased donors; mean age =48.1 years) on calcineurin inhibitor-based immunosuppression
over 10 years for death, allograft failure, and clinicopathologic recurrence (CPR; clinically evident
and biopsy-proven). Using time-dependent Cox regression analysis and receiver operating
characteristic curves, we assessed prognostic significance of levels of galactose-deficient IgAl
(Gd-1gA1; autoantigen) and Gd-IgA1-specific IgG and IgA autoantibodies in serum obtained at
time of transplant or native-kidney IgAN diagnosis (30 patients only). Overall, 13 patients died,
34 kidneys failed (17 due to CPR), and 34 patients developed CPR after a mean interval of 5.8
years. Compared with healthy controls (n=30), patients had significantly elevated serum Gd-IgA1l
levels at diagnosis and transplant, but levels did not associate with any outcome. Patients also
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had significantly elevated levels of normalized (but not total) serum Gd-IgAl-specific IgG
autoantibodies at diagnosis and transplant, and the level at transplant associated with higher
risk of CPR (relative risk, 2.68; 95% confidence interval, 1.26 to 5.71; P=0.01; area under the
receiver operating characteristic curve, 0.62; 95% confidence interval, 0.51 to 0.74; P=0.05).
Normalized Gd-lgA1-specific IgG autoantibody level remained an independent risk factor for CPR
in multivariate analysis. Serum Gd-IgA1l-specific IgA autoantibody level did not change between
diagnosis and transplant or predict outcome. This study emphasizes post-transplant prognostic
value of normalized serum IgG antiglycan autoantibody level in patients with IgAN.

47. IgA Nephropathy After Renal Transplant: Recurrences and De Novo Cases.
Cazorla-Lépez JM, Wu J, Villanego-Fernandez F et al.
Transplant Proc. 2020 Mar;52(2):515-518.

ABSTRACT

IgA nephropathy (IgAN) recurrence in the renal graft is variable. Several factors can influence
the risk of recurrence of IgAN and renal graft failure. We carried out a retrospective
observational study between the years 1990 and 2018. The study group was patients diagnosed,
by means of biopsy, as having post-renal transplant (RT) IgAN in our hospital in the study period.
The control group was patients with pre-RT histologic diagnosis of IgAN who did not develop
recurrence of the disease after the RT. A total of 1535 RTs were performed in our center in the
study period. Of those, 24 patients developed IgAN in the renal graft. The time elapsed from the
RT to the development of allograft IgAN was 7 (SD, 5.3) years. The patients with allograft IgAN
tended to be younger (P =.069), and HLA-DR4 was more common in these patients (P = .078).
We observed a very significant difference in the use of induction immunosuppressive therapy
(study group vs control group: 13.6% vs 57.7%, P <.001). The 3 patients who presented crescents
in the biopsy specimen lost the renal graft. As in the native kidney, the presence of crescents is
an indicator of poor prognosis. In our experience, the patients with post-RT IgAN received
induction therapy less frequently; this finding would support the conclusion that such
treatments should be applied to patients with pre-RT diagnosis of IgAN.

48. Renal transplantation in patients with primary immunoglobulin A nephropathy.
Choy BY, Chan TM, Lo SK et al.
Nephrol Dial Transplant. 2003 Nov;18(11):2399-404.

ABSTRACT

Background: Opinions on the clinical course and outcome of renal transplantation in patients
with primary immunoglobulin A nephropathy (IgAN) have been controversial.

Methods: We conducted a retrospective single-centre study on 542 kidney transplant recipients
over the period 1984-2001. Long-term outcome and factors affecting recurrence in recipients
with primary IgAN were analysed.

Results: Seventy-five patients (13.8%) had biopsy-proven IgAN as the cause of renal failure, and
their mean duration of follow-up after transplantation was 100 +/- 5.8 months. Fourteen (18.7%)
of the 75 patients had biopsy-proven recurrent IgAN, diagnosed at 67.7 +/- 11 months after
transplantation. The risk of recurrence was not associated with HLA DR4 or B35. Graft failure
occurred in five (35.7%) of the 14 patients: three due to IgAN and two due to chronic rejection.
Three (4.9%) of the 61 patients without recurrent IgAN had graft failure, all due to chronic
rejection. Graft survival was similar between living-related and cadaveric/living-unrelated
patients (12-year graft survival, 88 and 72%, respectively, P = 0.616). Renal allograft survival
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within the first 12 years was better in patients with primary IgAN compared with those with
other primary diseases (80 vs 51%, P = 0.001). Thereafter, IgAN patients showed an inferior graft
survival (74 vs 97% in non-IgAN patients, P = 0.001).

Conclusions: Our data suggested that around one-fifth of patients with primary IgAN developed
recurrence by 5 years after transplantation. Recurrent IgA nephropathy in allografts runs an
indolent course with favourable outcome in the first 12 years. However, the contribution of
recurrent disease to graft loss becomes more significant on long-term follow up.

49. Higher Incidence of Renal Allograft Glomerulonephritis in Living-Related Donor Kidney
Transplantation.

Deng R, Dai Y, Zhang H et al.

Transplant Proc. 2018 Oct;50(8):2421-2425.

ABSTRACT

Glomerulonephritis recurrence has emerged as one of the leading causes of allograft loss. We
aimed to investigate the effect of living-related and deceased donation on the incidence of renal
allograft glomerulonephritis and its effect on renal allograft survival.

Methods: Adult renal allograft recipients with primary glomerulonephritis were enrolled.
Transplantation date was from Feb 2004 to Dec 2015. Exclusion criteria included combined
organ transplantation, structural abnormality, diabetic nephropathy, hypertension
nephropathy, obstructive nephropathy, and primary uric acid nephropathy. The incidence of
biopsy-proven allograft glomerulonephritis was compared between the living-related donor
group and the deceased donor group. Graft survival was assessed with Kaplan-Meier method,
and Cox proportional hazard model was used to evaluate the effect of posttransplant
glomerulonephritis on graft outcome.

Results: There were 525 living-related donor kidney transplant recipients (LRKTx) and 456
deceased donor kidney transplant recipients (DDKTx) enrolled. The incidence of IgA
nephropathy was 8.8% in the LRKTx group and 1.3% in the DDKTx group (P <.001); the incidence
of focal segmental glomerulosclerosis (FSGS) was 3.8% in the LRKTx group and 1.5% in the DDKTx
group (P = .03). FSGS increased the risk of graft failure compared with non-FSGS (hazard ratio
[HR], 3.703 [1.459-9.397]; P = .006). IgA nephropathy increased the risk of graft failure by over
5 times 5 years after kidney transplantation compared with non-IgA nephropathy, but it did not
affect early allograft survival (HR for 25 years, 6.139; 95% Cl, 1.766-21.345; P = .004; HR for <5
years, 0.385 [0.053-2.814]; P = .35).

Conclusions: Higher incidence of IgA nephropathy and FSGS in renal allograft was observed in
living-related donor kidney transplantation compared with deceased donor kidney
transplantation. De novo or recurrent IgA nephropathy and FSGS impaired long-term renal
allograft survival.

50. Recurrent IgA nephropathy after renal transplantation and steroid withdrawal.
Di Vico MC, Messina M, Fop F et al.
Clin Transplant. 2018 Apr;32(4):e13207.

ABSTRACT

Immunoglobulin A nephropathy (IgAN) is the most common primary glomerulonephritis; the
reported recurrence rate of IgAN after renal transplantation is as high as 13%-50%. The impact
of immunosuppressive therapy and steroid withdrawal on the risk of recurrence of IgAN is still
under debate. We performed a retrospective single-center study, selecting 123 kidney
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transplants (rtx) in 120 patients, between January 1995 and December 2012, with IgAN on the
native kidney. In 51 of 123 transplants, at least one post-transplantation biopsy for clinical
indication was performed; in 28 of 51 transplants, IgAN recurrence (IgANr) was demonstrated.
This group (G1; N = 28) was compared with a group without IgANr (G2; N = 23). In our study,
clinically evident IgANr rate was 54.9% (28/51) on biopsied patients. At discharge, the use of the
immunosuppressant drugs (tacrolimus, cyclosporine A, mycophenolate mofetil, azathioprine,
mTor inhibitors) was not associated with an increased risk of IgANr (P = NS). At discharge, all
patients were steroid treated. Neither the use of tacrolimus, mycophenolate mofetil, nor mTor
inhibitors (mTori) at biopsy time were associated with IgANr. However, IgANr was significantly
higher in patients who experienced steroid withdrawal at any post-transplantation time (OR 7.7
P =.03). The median time to recurrence after steroid withdrawal was 59 months (min 4.18, max
113.2).

51. Impact of recurrent disease and chronic allograft nephropathy on the long-term allograft
outcome in patients with IgA nephropathy.

Han SS, Huh W, Park SK et al.

Transpl Int. 2010 Feb;23(2):169-75.

ABSTRACT

Although recurrent IgA nephropathy (IgAN) may lead to graft dysfunction after transplantation,
donation from living related donor (LRD), with whom the risk of recurrence may be higher, is
not a contraindication. Herein, we evaluated the natural history of allograft in recipients with
IgAN and the risk factors influencing long-term allograft outcome. Recurrence rate and graft
survival were assessed retrospectively in 221 IgAN patients, including transplants from 139 LRDs
(62.9%). Ten-year cumulative rate for recurrent IgAN was 30.8%. The operation at younger age
and donation from LRD were significant for the recurrence by multivariate analysis. Ten-year
graft survival was affected by recurrent IgAN (61.0% in recurrent IgAN group vs. 85.1% in
nonrecurrent, P < 0.01). However, transplants from LRDs did not show poor graft survival when
compared with those from other types of donors. In transplants from LRDs, the incidence of
chronic allograft nephropathy (CAN) was lower than those in grafts from deceased donors
(10.8% vs. 19.5%, P < 0.05). When CAN was considered in addition to recurrence, the variance
of graft survival was affected significantly by the development of CAN than by the recurrence.
These results suggest that the detection and adequate management of CAN could improve graft
outcome in transplant recipients with IgAN.

52. The association of tumor necrosis factor superfamily 13 with recurrence of
immunoglobulin A nephropathy in living related kidney transplantation.

Jo HA, Han SS, Lee S et al.

BMC Nephrol. 2019 Jan 31;20(1):33.

ABSTRACT

Background: An increasing amount of evidence has demonstrated an association between an
increase in the level of tumor necrosis factor superfamily 13 (TNFSF13) and immunoglobulin A
nephropathy (IgAN) progression. We aimed to evaluate if the level of pre-transplant serum
TNFSF13 is predictive of IgAN recurrence after kidney transplantation.

Methods: This analysis was based on the clinical and laboratory data of 69 patients with IgAN
who underwent first kidney transplantation with no evidence of mesangial IgA deposits in zero-





















































































































