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1 | INTRODUCTION

Abstract

Transplant glomerulopathy is mainly due to chronic antibody-mediated rejection and
actually represents a major cause of long-term allograft failure. The lack of effective
treatment remains a serious problem in transplantation. A retrospective and uni-center
study was performed in 48 kidney allograft recipients with transplant glomerulopathy
between January 2010 and December 2015. Median time for diagnosis was 7.1 (3.6-
11.8) years post-transplant. Light microscopy showed severity of transplant glomeru-
lopathy in the majority of patients (cg1=10.4%; cg2=20.8%; cg3=68.8%). Moderate
microvascular inflammation was present in 56.3% (g+ptc>2), and almost half of recipi-
ents (51.1%) were C4d positive in immunofluorescence. Female gender (P=.001), age
(P=.043), renal dysfunction (P=.002), acute rejection episodes (P=.026), and anti-HLA
class Il antibodies (P=.004) were associated with kidney allograft failure. Treatment of
transplant glomerulopathy was performed in 67.6% of patients. The histologic and
laboratory features that led to a therapeutic intervention were score ptc (P=.021), C4d
(P=.03), and the presence of anti-HLA antibodies (P=.029), whereas score ah (P=.005)
was associated with conservative measure. The overall cumulative kidney allograft
survival at 10 years was 75%. Treatment of transplant glomerulopathy was ineffective
to improve long-term kidney allograft survival.
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antibody-mediated rejection, three features should be present for diag-
nosis: morphologic evidence of chronic lesions, evidence of antibody in-

Transplant glomerulopathy is a morphologic pattern of chronic kidney
allograft damage and actually represents a major cause of long-term al-
lograft failure.% This entity results from endothelial remodeling after sus-
tained antibody-mediated injury, which leads to multilayering and double
contours of basement membrane.! Most common causes for transplant
glomerulopathy are chronic antibody-mediated rejection, thrombotic
microangiopathy, and HCV infection.! The prevalence of transplant glo-
merulopathy secondary to chronic antibody-mediated rejection varies
from 5% to 20%.2 According to revised classification of chronic active

teraction with microcirculation, and presence of donor specific antibodies
(DSA) of HLA or other antigens.3 Clinical manifestations often include hy-
pertension, kidney allograft dysfunction, and proteinuria.! Unfortunately,
there is a lack of effective treatment for transplant glomerulopathy due to
its chronic and irreversible injuries.1 Thus, prevention and early detection
of this entity are two crucial approaches.! Usual therapeutic regimens are
intravenous immunoglobulin, plasmapheresis, immunoadsorption, sple-
nectomy, and more recently rituximab, bortezomib, and eculizumab.*

Similar strategies are used also for desensitization protocols.
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Despite clinical impact of this entity, very few studies have been
concerned with respective treatment options.? The aim of this study
was to analyze clinico-pathological data and therapeutic management

in kidney allograft recipients with transplant glomerulopathy.

2 | MATERIALS AND METHODS

A retrospective and uni-center study was performed in kidney allo-
graft recipients with transplant glomerulopathy diagnosed between
January 2010 and December 2015. We identified 48 cases. The di-
agnosis of transplant glomerulopathy and chronic allograft-mediated
rejection was made by presence of structural evidence of chronic tis-
sue injury (cg score>0) and evidence of recent antibody interaction
with vascular endothelium (C4d positivity by immunofluorescence
technique or moderate microvascular inflammation defined by score
g+ptcz22) or presence of DSA detected using solid phase assays.
Continuous variables were expressed in median and interquartile
range and were compared by Mann-Whitney U test. Proportions were
used for categorical data and compared by chi-square test. The major
outcome was kidney allograft survival and was analyzed by Kaplan-

Meier method.

3 | RESULTS

Median age of kidney allograft recipients was of 51 (41-57) years, and
62.5% was of male gender. Hypertension, dyslipidemia, and diabe-
tes were present in 97.3%, 62.2%, and 18.9%, respectively. Patients
received a deceased kidney transplant in 88.6%. Nineteen percent
were sensitized recipients, and 10.8% of patients had a previous
kidney transplant. Induction immunosuppressive therapy was repre-
sented by thymoglobulin (65%) and basiliximab (20%). No monoclo-
nal antibodies were used in 15%. Calcineurin inhibitors were present
in almost maintenance immunosuppressive regimens (70.6%) in as-
sociation with antimetabolite and corticosteroids. Median time from
transplant to biopsy diagnosis was 7.1 (3.6-11.8) years. Median fol-
low-up time after kidney transplant was 8.2 (5.8-13.7) years, and the
mean follow-up time from biopsy to outcome was of 1.3 + 1.4 years
(minimum: 0.01; maximum: 5.2 years). Serum creatinine and protein-
uria at the time of biopsy were 2.0 (1.6-2.8) mg/dL and 1.6 (0.7-3.1)
g/24 h, respectively. Anti-HLA class | or Il antibodies were present
in 48.4% and 35.5%, with MFls of 5114 (2722-9068). DSAs were
detected in 48.4%. Light microscopy showed severity of transplant
glomerulopathy in the majority of patients (cg1=10.4%; cg2=20.8%,;
cg3=68.8%). Interstitial fibrosis and tubular atrophy (IF/TA) were
noted in 83.3% and 81.2%, respectively. Moderate microvascular in-
flammation was present in 56.3% (g+ptc=2). Almost half of recipients
(51.1%) were C4d positive in immunofluorescence (Table 1). A nega-
tive correlation was observed between HLA compatibilities and score
ptc (r=—.4, P=.018). In univariate analysis, female gender (P=.001),
age (P=.043), renal dysfunction (P=.002), acute rejection episodes
(P=.026), and anti-HLA class Il antibodies (P=.004) were associated
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TABLE 1 Baseline characteristics
Baseline characteristics
Male gender 62.5%
Age 51 (41-57)
Hypertension 97.3%
Diabetes 18.9%
Dyslipidemia 62.2%
HCV infection 16.7%
Cause of renal disease
Glomerulonephritis 31.8%
Chronic NTI 13.6%
ADPKD 6.8%
Hypertensive nephrosclerosis 6.8%
Diabetic nephropathy 4.5%
Others 9.1%
Uncertain 27.3%
Donor’s age 47 (44-58)
Previous transplant 10.8%
Sensitization 19.0%
PRA 18 (0-26)
Compatibilities 2(1-3)
Acute rejection 60.7%
Creatinine 2.0(1.6-2.8)
Proteinuria 1.6 (0.7-3.1)
Anti-HLA class | 48.4%
Anti-HLA class Il 35.5%
MFI 5114 (2722-9068)
Microvascular inflammation 56.3%
C4d 51.1%

with kidney allograft failure (Table 2). No histopathologic differences
were seen between patients with renal loss and those with a func-
tioning allograft. Kidney allograft biopsy was performed at similar
time in two groups (7.1 vs 8.7 years, P=.330). Mean follow-up time
from diagnosis was slightly superior in allograft survival group (1.7
vs 0.7, P=.044), but without differences between groups in respect
to median follow-up time after kidney transplant (9.6 vs 7.7, P=.540;
Table 2).

Treatment of transplant glomerulopathy was performed in
67.6% of patients, based on multiple immunosuppressive regimens
(Table 3). Rituximab (n=16) and intravenous immunoglobulin (IVIG)
(n=13) were the most common drugs administrated. Other regimens
used were methylprednisolone (n=9), increase of maintenance im-
munosuppression (IS) (n=9), tacrolimus (n=6), everolimus (n=3), and
plasmapheresis (n=3; Figure 1). The histologic and laboratory fea-
tures that led to a therapeutic intervention were score ptc (P=.021),
C4d (P=.03), and the presence of anti-HLA antibodies (P=.029),
whereas score ah (P=.005) was associated with a conservative mea-
sure. The overall cumulative kidney allograft survival at 10 years was
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TABLE 2 Predictive factors of kidney

allograft failure Predictive factors

Male gender
Age
Hypertension
Diabetes
Dyslipidemia
HCV infection
Donor’s age
Previous transplant
Sensitization
PRA
Compatibilities
Acute rejection
Creatinine
Proteinuria
Anti-HLA class |
Anti-HLA class Il
MFI

Microvascular
inflammation

C4d
IF/TA
Time to diagnosis

Follow-up time (from
biopsy)

Follow-up time (from
transplant)

TABLE 3 Immunosuppressive treatment combinations in
transplant glomerulopathy

Treatment combinations

=

Rituximab + IVIG

Increase of immunosuppression (IS)

Plasmapheresis + Rituximab + IVIG

Rituximab + IVIG + Tacrolimus

Rituximab + Methylprednisolone

Methylprednisolone + Increase of IS

Everolimus

Plasmapheresis + Rituximab + IVIG + Tacrolimus + Increase of IS
Rituximab + IVIG + Methylprednisolone + Everolimus
Rituximab + IVIG + Methylprednisolone + Increase of IS
Rituximab + IVIG + Methylprednisolone + Tacrolimus
Methylprednisolone + Tacrolimus + Increase of IS
Rituximab + Tacrolimus + Increase of IS

IVIG + Methylprednisolone
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Rituximab
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Kidney allograft survival Kidney allograft failure

(n=24) (n=14) P-value
83.3% 42.9% .01
50 56 .043

100% 92.3% 168
12.5% 30.8% 176
79.2% 30.8% .004

8.3% 33.3% .058
46 54 181
16.7% 0% 119
16.7% 22.7% 748
16% 22% .702

2 2 .663
50% 100% .026

1.8 2.8 .002

1.2 2.0 .063
63.6% 11.1% .004
18.2% 77.8%

4863 7987 495
58.3% 71.4% 501
50% 46.2% 1.0
75% 85.7% 435

7.1 8.7 .330
1.7 0.7 .044
9.6 7.7 .540
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FIGURE 1 Immunosuppressive drugs

of 75% and 36.8% of kidney allograft failed at the end of follow-up.
Treatment of transplant glomerulopathy proved ineffective to im-
prove long-term kidney allograft survival (log rank=0.975; Figure 2).
The administration of rituximab and IVIG alone or in combination
did not improve either of the major outcomes (log rank=0.628;

Figure 3).
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4 | DISCUSSION

In our study, median time for diagnosis was 7.1 (3.6-11.8) years and
median follow-up time after kidney transplant was 8.2 (5.8-13.7)
years. Thus, it seems likely that histologic confirmation of transplant
glomerulopathy was performed too late, compared to other studies.
This is due to most of kidney allograft biopsies being performed by
clinical indication such as elevated creatinine and proteinuria. As seen
in light microscopy, 89.6% had moderate to severe degree of trans-
plant glomerulopathy and 56.3% had moderate microvascular inflam-
mation. Different data were observed in Toki et al.” study, with fewer
chronicity in light microscopy (cg1=56%; cg2=29%; and cg3=15%),
probably due to earlier diagnosis (5.7 years after transplant). Similar
results were seen in the Sis et al.® report, in which kidney allograft
biopsies (5.5 years after transplant) showed 35.8% mild, 45.3% mod-
erate, and 18.9% severe disease.

Age and female gender were both risk factors for kidney allograft
dysfunction and loss in our study. Some laboratory findings have also
been recognized as predictors of kidney allograft failure. Elevated
serum creatinine was associated with allograft loss as demonstrated
in Redfield et al’s” study. Proteinuria also impacts in allograft survival,
and our study demonstrated a trend toward higher proteinuria values
in patients with failed allograft.® Previous acute rejection episodes and

anti-HLA class Il antibodies were associated with worst outcome as

mentioned in other studies.’” In contrast with few series, microvas-
cular inflammation and C4d did not show significant relationship with
kidney allograft failure. 2610

Treatment of transplant glomerulopathy remains a hard challenge
in kidney transplantation. It should be initiated as early as possible be-
fore development of chronic and irreversible histopathologic changes.?
In our study, 67.6% received immunosuppression therapy. Rituximab
(n=16), intravenous immunoglobulin (n=13), and methylprednisolone
(n=9) were the most common agents used. Histopathologic features
such as score ptc, C4d, and the presence of anti-HLA antibodies in-
duced to a therapeutic intervention, as seen in other studies.* Dean

etal.’?

proved a correlation between early inflammation (molecular
and ptc scores) and subsequent graft loss. On the other hand, score ah
was associated with a conservative attitude. In our study, treatment of
transplant glomerulopathy was ineffective to improve kidney allograft
survival, probably due to severe degree of transplant glomerulopathy
(median cg score=3) and high prevalence of IF (83.3%) and TA (81.2%).
The same results were found in the Kamal et al.8 study, with no statis-
tical differences between groups in respect to medical intervention.
Cg score from 0 to 3 was 10%, 48.1%, 17.3%, and 15.4%, respectively,
but 94% of patients had signs of IF/TA in kidney biopsies. Similar find-

ings were seen in the Patri et al.*®

study, with no difference in allograft
failure between patients who received or not antirejection therapy.
They also described a high prevalence of chronicity, with cg3 score of

42% and IF/TA of 89% and 90%, respectively. Opposite to last reports,
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Kim et al.}* showed some effective response of combination therapy
but only in nine patients with chronic antibody-mediated rejection.
In Redfield etal’s” study, almost all recipients (93%) were treated
for chronic antibody-mediated rejection. Better survival rates were
reached in treatment group, but kidney biopsies in that study showed
less irreversible lesions (median cg score=2).7 However, kidney al-
lograft failure was superior compared to our study (76% vs 36.8%), but
with higher follow-up time after transplantation (9.5 vs 8.2 years) and
time after diagnosis (4.3 vs 1.3).” Finally, in the Has and Mirocha re-
port, patients with DSA and score ptc+g=>2 on early biopsies treated for
antibody-mediated rejection (plasmapheresis, IVIG, and/or rituximab)
presented a trend toward lower incidence of transplant glomerulop-
athy.'® Thus, kidney biopsies should be performed as soon as possi-
ble because treatment of subclinical rejection in early stages seems to
delay development of chronicity and progression to renal failure.

We recognize that our study is not without limitations. The first
one is the retrospective study design, which restricts the relationship
of causality between variables and the major outcome; second, the
relatively small sample; and third, unfortunately few missing data of
major outcome and respective therapy management (n=10) from pa-
tients transferred to other hospital centers and from only one case
without treatment information. Nonetheless, we thought that the
topic of treatment inefficacy in advanced transplant glomerulopathy
is a strong and unique message.

In conclusion, female gender, age, renal dysfunction, acute rejection
episodes and anti-HLA class Il antibodies constituted predictors for

kidney allograft loss. The ptc score, anti-HLA antibodies, and presence

of C4d in immunofluorescence seem to be important features to start
immunosuppressive therapy. Treatment of transplant glomerulopathy

did not improve long-term kidney allograft survival in this study.
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