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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 1gA, 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, £=.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.
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1| INTRODUCTION

The most recent United States Renal Data System report indicates glomerulonephritis (GN)
accounts for approximately 25% of the cases of end-stage renal disease (ESRD) in kidney
transplant recipients in the United States.! In kidney transplant recipients with a history of
ESRD due to glomerular disease, the common causes of allograft loss are attributed to
recurrent glomerular disease or allograft rejection.2 However, most studies focus on the
incidence of recurrent GN and allograft survival.2=9 There are very limited studies
comparing the effect of recurrent GN vs acute rejection on allograft survival in patients with
GN as a cause of ESRD. Patients with GN often have underlying autoimmune disease or
immune dysregulation, and it is unclear whether these alterations in the immune system
affect the incidence of acute rejection or impact allograft survival following a diagnosis of
rejection or recurrent disease. In 2002, Briganti et al® showed that 10-year graft survival was
worse in patients who had GN recurrence compared with acute rejection.

In this study, we examine the post-transplant course of kidney transplant recipients with GN
as the cause of their ESRD in current era of immunosuppression. All patients included in
this study had a biopsy-confirmed diagnosis of primary glomerular disease prior to
transplant and a biopsy-confirmed diagnosis post-transplant recurrent GN or acute rejection.
Whereas previous studies have reported allograft survival in these patients from time of
transplant, we assessed allograft survival following the biopsy diagnosis of acute rejection or
recurrent GN stratified by primary GN diagnosis that is clinically significant for providers as
well as patients.

2| MATERIALS AND METHODS

2.1| Patient population

All adult (>18 years) renal transplant recipients at the University of Wisconsin Hospital and
Clinics between 1994 through 2013 with biopsy-proven primary glomerular disease as the
cause of end-stage renal disease were eligible for inclusion in this study. The primary
glomerular diseases of transplant recipients included the following four diagnoses:
immunoglobulin A nephropathy (IgA), membranous nephropathy (MN), focal segmental
glomerulosclerosis (FSGS), or lupus nephritis (LN). Data were obtained from the Wisconsin
Allograft Recipient Database (WisARD). This study was approved by the University of
Wisconsin Madison Institutional Review Board and the Human Subjects Committee. All
clinical and research activities performed were in accordance with the 2000 Declaration of
Helsinki and the Declaration of Istanbul 2008 ethical standards for human subjects.

2.2 | Datacollection

The primary outcome was the incidence rate of the first biopsy-confirmed diagnosis of acute
rejection or recurrent glomerular disease after renal transplantation. The occurrence of acute
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rejection was determined by a biopsy diagnosis of either acute cellular rejection or acute
antibody-mediated rejection. A diagnosis of recurrent GN was made by pathologic
assessment on light microscopy, immunofluorescence, and electron microscopy. Clinical
renal pathologists determined the pathologic diagnoses on all allograft biopsies. The post-
transplant biopsies were performed for cause (due to a rise in serum creatinine and/or an
increase in proteinuria or hematuria). Allograft failure after the event (biopsy-confirmed
diagnosis of recurrent disease or acute rejection) was defined as return to dialysis, re-
transplantation, or patient death. Patients were followed until graft loss, death, or last
available followup.

Statistical analysis

Continuous variables were compared between groups using ¢tests and Kruskal-Wallis tests.
Categorical variables were compared between groups with Chi-square or Fisher’s exact
tests. Time to event data and survival estimates were obtained using Kaplan-Meier curves
and log-rank test. Cox proportional hazard models were used to assess independent
associations between demographics and baseline characteristics and recurrence and
rejection. All analyses were performed using Stata Statistical Software: Release 13
(StataCorp).

RESULTS

Baseline characteristics

A total of 862 patients with one of the four major types of GN as the cause for ESRD
received a kidney transplant between the years of 1994 and 2013. A total of 306 (35%)
patients with IgA, 298 (35%) with FSGS, 177 (21%) with LN, and 81 (9%) with MN were
followed for a median of 6.3 years (Table 1). The mean age ranged from 43 years in both
IgA and LN, up to 51 years in MN. The proportion of male patients ranged from 22% in LN
to 69% in IgA. The peak PRA (panel reactive antibody) was low in IgA patients (5.9%) and
FSGS patients (10.2%); peak PRA was moderate in MN (15.3%) and LN (18.3%) patients.
The proportion of patients with an HLA (human leukocyte antigen) mismatch greater than
two ranged between 72% in LN and 83% in FSGS. As part of their transplant maintenance
immunosuppression, all patients were on prednisone and greater than 85% were on
calcineurin inhibitors and/or mycophenolate mofetil.

Incidence rate of acute rejection or recurrent GN among transplant recipients with

ESRD due to primary GN

We analyzed the first for-cause biopsy post-transplant for all patients with ESRD due to GN
(Figure 1). Of the 862 transplant recipients with primary GN, 363 patients (42%) had a
biopsy-confirmed diagnosis of acute rejection and 96 patients (11%) had biopsy-confirmed
recurrent GN. The incidence rate of acute rejection was 7.2 per 100 person-years compared
with 1.4 per 100 person-years for recurrent glomerular disease. Among the 96 patients with
recurrent glomerular disease, only 23 patients had both acute rejection and recurrent GN at
the first biopsy and the remaining 73 had recurrent glomerular disease (Figure 2). Median
time to recurrence was 15 months, and median time to acute rejection was 3 months.
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Allograft survival was similar after acute rejection or recurrent disease in

transplanted patients with ESRD due to primary GN

3.4

Allograft survival was similar for transplant patients with a history of ESRD due to
glomerular disease when stratified by biopsy-confirmed diagnosis of either recurrent GN or
acute rejection (Figure 3). Patients with both rejection and recurrence on the same biopsy
had slightly worse allograft survival during the initial 2 years after biopsy. However, this
difference in allograft survival did not persist, and at 10 years, survival was similar to those
patients with only GN recurrence or only acute rejection even after adjusting for age, sex,
race, BMI, dialysis pre-transplant, duration of dialysis pre-transplant PRA, donor age, donor
sex, donor race, previous transplant, delayed graft function, CNI use, HLA mismatch (Table
2).

Incidence rate of acute rejection or recurrent glomerular disease stratified by

primary GN diagnosis

35|

4|

Patients with primary MN had a significantly higher incidence rate of acute rejection
compared with IgA (12.4 vs 7.2 per 100 person-years, respectively, £< .05, Table 3). The
timing of acute rejection was similar among all four subgroups. FSGS and MN patients had
significantly higher rates of glomerular disease recurrence compared with IgA (1.7 and 1.9,
respectively, vs 1.2 per 100 person-years, P < .05). The shortest time to disease recurrence
was seen in FSGS (3.7 months in FSGS vs 33.7 months in IgA, £<.0005).

Allograft survival after acute rejection or recurrence by primary GN diagnosis

Among all the primary GN diagnoses, IgA patients had better allograft survival after
glomerular disease recurrence than FSGS, MN, or LN (Figure 4A). The differences in
allograft survival emerged after 2.5 years following a diagnosis of recurrent disease; with
significantly more graft failures in patients with biopsy-confirmed recurrent FSGS, MN, or
LN compared with IgA (16.7 vs 7.5 per 100 person-years, P=.04). The advantage in
allograft survival for IgA patients did not achieve significance following rejection (P=.10
for IgA vs FSGS, MN, and LN; Table 4 and Figure 4B).

DISCUSSION

In this study, we found the incidence rate of acute rejection was higher than recurrent
glomerular disease, although long-term allograft survival after acute rejection or disease
recurrence was similar in transplant recipients with ESRD due to primary GN. The diagnosis
of coexisting acute rejection and recurrent GN was rare. When stratified by the primary GN
diagnosis, there was no difference in allograft survival following biopsy-confirmed rejection.
However, following biopsy-confirmed recurrent disease patients with a history of primary
IgA nephropathy had significantly better graft survival than their counterparts with MN,
FSGS, or LN.

Briganti et al® have previously shown that long-term graft survival is worse after GN disease
recurrence than acute rejection. However, we found that the long-term graft survival was
similar after GN recurrence or acute rejection. The major reason for this difference in
outcomes is likely that their data are from 1988 to 1997 that is much older than our data
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from 1994 to 2013. There are newer immunosuppressants available to treat both acute
rejection as well as GN disease recurrence that will affect graft outcome in current era.
There are multiple recent registry updates on outcomes of allograft survival in kidney
transplant recipients based on primary GN diagnosis.1%-13 These registry studies assessed
overall allograft survival in transplant recipients with primary glomerular disease, we
examined allograft survival in this group following a biopsy-confirmed diagnosis of acute
rejection or recurrent glomerular disease. One limitation of registry-based studies is that a
biopsy-confirmed diagnosis of GN or rejection often cannot be determined or may not be
available for the entire cohort of patients.14 We think that this is an important information
for clinicians as well as patients to know the prognosis of graft with ESRD due to GN after
the first episode of recurrent disease or rejection.

We observed that acute rejection was more common than recurrent glomerular disease in
transplant recipients with ESRD due to primary GN. Acute rejection is an alloimmune
response directed at the allograft, while GN recurrence, in many cases, is an autoimmune
insult to the allograft. Another interesting observation was that the majority of patients who
develop GN recurrence did not develop acute rejection prior to their diagnosis of recurrent
glomerular disease, even though acute rejection was more prevalent than glomerular disease
recurrence. This suggests the immunosuppressive therapy in the group of transplant
recipients with recurrent GN was effective to suppress the alloimmune response, but not the
autoimmune response. Reasons for this finding could be because maintenance
immunosuppressive regimens after transplant are typically targeted toward T cells, with less
suppression of B cells and complement systems. If the activity of B cells and the
complement system are left unregulated in patients with a history of primary GN, they can
promote immunologic injury and glomerular disease recurrence. More studies are required
to understand the effects of immunosuppressive therapies on autoimmune and alloimmune
responses and the interplay between them.

We found a graft survival advantage in transplant recipients with primary diagnoses of 1IgA
compared with FSGS, MN, or LN following a biopsy-proven diagnosis of recurrent
glomerular disease. The pathogenesis of why this happens is unclear, but we can theorize
that patients who develop recurrent disease are patients who had aggressive primary disease.
This is evident in patients with a history of primary FSGS who demonstrate an association
between the shortest duration of time from transplant to recurrent FSGS and reduced
allograft survival. 116 Previously, we reported patients with MN have higher risk of acute
rejection compared with other primary GN.17 In the current study, we found allograft
survival following acute rejection in MN patients was similar to other primary GN.
However, we observed recurrent LN had a more substantial negative impact on short-term
allograft survival than acute rejection but long-term graft survival was similar after recurrent
disease or acute rejection. Future studies are needed to diagnose recurrent disease early in
this patient group with reduced allograft survival (FSGS, MN, and LN) and to optimize
treatment interventions.

We acknowledge that there are limitations in our study. It is a single-center study and hence
influenced by the clinical practice trends and patient demographics at our center. However,
despite being a single-center study, it does have a sizeable patient cohort to study graft
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outcomes in this subgroup of patients with native glomerular disease. In addition, we report
10-year allograft survival; many reports in the literature range in follow-up time from 1 year
to 15 years. It is important to have a long duration of follow-up in studies of recurrent GN as
some recurrent glomerular diseases rarely manifest clinically until after five years or later.
Another limitation in our study is that the graft biopsies were done on a for-cause basis of
increasing creatinine and/or proteinuria or hematuria and were not performed on a protocol
basis.

To conclude, we observed that recurrent GN had similar impact on long-term graft survival
as acute rejection in patients with ESRD due to GN. The group of transplant recipients with
diagnoses of primary FSGS, MN, or LN had the lowest allograft survival and this appears to
be driven by recurrent primary disease. The analysis of transplant recipient outcomes based
on underlying disease marks a step forward in understanding the pathophysiology of graft
loss in this segment of the transplant population and makes progress toward a personalized
medicine approach.
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biopsy proven GN
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FIGURE 1.

GN recurrence

Analyses of first for-cause biopsy post-transplant for kidney transplant recipients with ESRD
due to glomerulonephritis
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Acute
Rejection
N=340

FIGURE 2.
Biopsy-confirmed diagnosis of acute rejection or recurrent glomerular disease in kidney

transplant recipients with a history of primary glomerular disease. Acute rejection was the
diagnosis in 340 patients. The number of patients with recurrent glomerular disease on
biopsy was 96. A minority of patients (N = 23) had both acute rejection and recurrent
glomerular disease on biopsy. Median time to acute rejection was 3 mo. Median time to
recurrent glomerular disease was 15 mo
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FIGURE 3.

Kaplan-Meier curve of allograft survival for kidney transplant patients with ESRD due to
primary glomerular disease. Transplant recipients with a history of ESRD due to primary
glomerular disease have similar allograft survival when stratified by diagnosis of acute
rejection, recurrent glomerular disease, or both on biopsy following transplantation; acute
rejection (dashed line), recurrent glomerular disease (gray line), or both (black line)
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(B) Allograft survival following acute rejection
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FIGURE 4.

Kaplan-Meier curve of allograft survival for kidney transplant patients stratified by primary
glomerular disease diagnosis following recurrent disease (A) or acute rejection (B). Panel A
shows allograft survival following biopsy-confirmed recurrent glomerular disease, stratified
by primary disease (P=.05 for IgA vs LN, MN, and FSGS). Panel B shows graft survival
following biopsy diagnosis of acute rejection, stratified by primary disease (£ = .10 for IgA
vs LN, MN, and FSGS). IgA (solid gray line), FSGS (dashed black line), MN (dashed gray
line), or LN (solid black line)
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