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Recurrence of diabetic nephropathy in allograft
Dr Roya Hemayati




Intfroduction

» DM is the most common cause of ESKD in most parts of the word, however,
transplant in these patients is less common than in patients with GN
because of higher prevalence and severity cardiovascular comorbidities.

®» Recurrence of diabetic nephropathy has been shown to occur in about
25% of recipients at an average follow up of é years, with some patients
diagnosed within 3 years of transplant.




Intfroduction

» Historically, the vast majority of diabetic transplant recipients have
developed histologic changes of recurrent diabetic kidney disease,
INn some cases within one year posttransplantation .

= |n the contemporary ergof tacrolimus-based immunosuppression,
up to 52 percent of diabetic fransplant recipients have histologic
evidence of diabetic kidney disease/mesangial sclerosis at 10 years
after transplantation.

» However, the incidence of diabetic kidney disease as a cause of
graft failure is thought to be rare.




Intfroduction

» Histologic and clinical features are similar to those of native kidney DN.

» PTDM is associated with increased mortality and morbidity; patients also
have higher rates of cardiovascular disease and infection, which are the
leading causes of death in renal tfransplant recipients.




Pathophysiology of DN

Hyperglycemia induced metabolic and hemodynamic pathways are
proven to be mediators of kidney disease.

Hyperglycemia causes the formation of Amadori products (the altered
protfeins) and advanced giycation end products, which are the
molecular players in the phases of DN.




Pathophysiology of DN

Activation of electron transport chain induced by hyperglycemia can
result in an increase in reactive oxygen species (ROS) formation, which
may be the initiating event in the development of complications in
diabetes.

Hemodynamic changes, hyber’rrophy, extracellular matrix
accumulation, growth factor/cytokine induction, ROS formation,
podocyte damage, proteinuria,and interstitial inflammation are steps
in the development of DN.




Pathophysiology of DN

High glucose, advanced glycation end products, and ROS act in harmony to
iInduce growth factors and cytokines through signal transduction pathways
involving protein kinase C, mitogen-activated protein kinases, and the

transcription factor nuclear factor kB.

Transforming growth factor causes hypertrophy of the renal cells and
accumulation of extracellular matrix.

Activation of the renin-angiotensin system with the subsequent formation of
angiotensin Il is involved in almost all steps in development of DN.




Pathophysiology of DN

Renal inflammation also plays a significant role in DN progression. The
previously mentioned changes lead to interstitial infiltration by inflammatory
cells, mainly macrophages and lymphocytes, chemoattracted by cytokines

released by injured renal cells.

The released proinflammatory cells and cytokines (such as tumor necrosis
factor-alpha, interferon gamma,and interleukin 1) can stimulate oxidative
stress through activation of nicotinamide adenine dinucleotide phosphate

hydrogen oxidase subunits.



Pathophysiology of DN

Massive proteinuria is associated with intense protein reabsorption
activity of proximal tubular cells, which is followed by the formation of
proteinaceous casts at distal points that cause tubular dilatation and

obstruction.

Tubular basement membrane integrity becomes jeopardized, with
proteins transported from the urinary space to the interstitium friggering
an inflammartory reaction



Pathophysiology of DN

Familial or perhaps even genetic factors also play a role. Certain ethnic
groups, particularly African Americans, persons of Hispanic origin, and
American Indians, may be particularly disposed to renal disease as a
complication of diabetes.

Some evidence has accrued tor a polymorphism in the gene for angiotensin-
converting enzyme (ACE) in either predisposing to nephropathy or
accelerating its course.

More recently, the role of epigenetic modification in the pathogenesis of DN
has been highlighted.



Pathways involvement in the
develonment of DN

Metabolic pathway «———>{ Hemodynamic pathways

Hyperglycemia High pressure
* AGE * RAAS
* PKC pathway * VEGF
* Polyol pathway * TGF-$
* Oxidative stress 1+ Endothelin
Y

Intracellular signaling molecules and ROS

Y
TGF-B, VEGF, IL-1, IL-6, IL-18, TNF-c

* ECM accumulation
* GBM thickening
* Glomerulosclerosis

Y
Diabetic nephropathy




Stages and diagnosis of DN

Stages are similar to those of typical DN in native kidneys, with
thickening of the glomerular basement membrane and the tubular
basement membrane as the first signs of DN followed by mesangial
matrix expansion.

The extracellular matrix forms nodular mesangial changes, which
gradually compress glomerular capillaries and lead to end stage

glomerular sclerosis, associated hyalinosis of afferent and efferent
arterioles, and tubulointerstitial related chronic changes.



Stage and diagnosis of DN

Diabetic nephropathy in the transplanted kidney is frequently
associated with vascular and tubulointerstitial changes due to allograft
rejection, viral infection, or calcineurin inhibitor (CNI) nephrotoxicity,
which may help to distinguish it from DN in the nafive kidney.

Although widespread data on DN in the native kidney are available,
data on DN after renal transplant are scarce. There have been no
studies confirming that similar mechanisms in DN are involved as those
iIn the native kidney.



Stage of diabetes and the clinical
correlations

stage |

stage 2

tage 3

stage 4

stage 5

Designation

Hyperfunction and
hypertrophy

Silent stage

Incipient stage

Overt diabetic
nephropathy
Uremic

Characteristics

Glomerular
hyperfiltration

Thickened BM and
expanded mesangium

Microalbuminuria

Macroalbuminuria

ESKD

GFR
(minimum)

Increased in type
| andtype 2

Marmal

GFR begins to fall

(GFR below normal

0-10

Albumin Excretion

May be increased

Type 1 normal;
type 2 may be <
30-300 mg/dL

30-300 mg/dL

> 300 mg/dL

Decreasing

Blood Pressure

Type | normal;
type 2 normal or
nypertension

Type 1 normal;
type 2 normal
or hypertension

Type 1 increased,
type 2 normal or
nypertension

Hypertension

Hypertension

Chronology

Present at
time of
diagnosis

First 5 years

6-15 years

15-25 years

25-30 years




Stage and diagnosis of DN

However, Fiorina and associates described the role of podocyte B/-1
iIn podocyte injury resulting from hyperglycemia, which in turn leads to
upregulated B7-1. This upregulation was shown 1o be mediated by
activation of the 110-kDa catalytic PI3Ka subunit. Addition of CTLA4
Immunoglobulin, such as abatacept, also prevented cytoskeleton
disruption and adhesion in podocytes that were exposed to
hyperglycemia in vitro.



Stage and diagnosis of DN

Belatacept, a CTLA4 immunoglobulin with higher affinity to B7-1, has
been approved as a maintenance immunosuppressive therapy in
renal transplant. Therefore, it will be of great interest to evaluate the

ffects of belatacept in preventing the development of DN after
kidney transplant. h



Stage and diagnosis of DN

The circulating soluble urokinase plasminogen activator receptor
(SUPAR) has been shown to play a dynamic role in patients with DN.
Increased suPAR serum levels cause podocyte apoptosis through its
link with acid sphlngomyelmqse like phosphodiesterase 3b on
podocyftes.

In addition, SUPAR was shown to be a predictor of proteinuria in
patients with DM. Therefore, SUPAR can be a novel approach to freat
DN in native and perhaps in transplanted kidneys.



Occurrence of diabetic nephropathy after renal fransplantation
despite intensive glycemic conftrol: an observational cohort

study.Diabetes care, february14, 2019.

OBJECTIVE

The kinetics and risk factors of diabetic nephropathy after kidney transplantation
remain unclear. This study investigated the posttransplant occurrence of diabetic
nephropathy and the contribution of posttransplant glycemic control.

RESEARCH DESIGN AND METHODS

We performed a single-center prospective cohort study of 953 renal allograft
recipients and 3,458 protocol-specified renal allograft biopsy specimens up to
5 years after transplantation. The effects of pretransplant diabetes and glycemic
control (glycated hemoglobin levels) on the posttransplant histology were studied.

RESULTS

Before transplantation, diabetes was present in 164 (17.2%9) renal allograft
recipients, primarily type 2 (n = 146 [89.0%]). Despite intensive glycemic control
(glycated hemogiobin 7.00 = 1.34% [S3 = 14.6 mmol/mol], 6.90 = 1.22% [52 =
13.3 mmol/mol],and 7.10 = 1.13% [54 = 12.4 mmol/mol],at 1, 2, and Syears after
transplantation), mesangial matrix expansion reached a cumulative incidence of




Occurrence of diabetic nephropathy after renal
transplantation despite infensive glycemic control: an

observational cohort study.Diabetes care,february14, 2019.

transplantation), mesangial matrix expansion reached a cumulative incidence of
47.7% by 5 years in the pretransplant diabetes group versus 27.1% in patients
without diabetes, corresponding to a hazard ratio of 1.55 (95% Cl 1.07-2.26; P =
0.005). Mesangial matrix expansion was not specific for diabetic nephropathy and
associated independently with increasing age. Pretransplant diabetes was asso-
ciated with posttransplant proteinuria but not with estimated glomerular filtration
rate, graft failure, or any other structural changes of the glomerular, vascular, or
tubulointerstitial renal compartments. The occurrence of diabetic nephropathy
was independent of posttransplant glycated hemoglobin levels.

CONCLUSIONS

Mesangial matrix expansion, an early indicator of diabetic nephropathy, can occur
rapidly in patients with diabetes before transplantation, despite intensive glycemic
control. Prevention of diabetic nephropathy requires more than pursuing low levels
of glycated hemoglobin.
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Abstract

Background: Patients with type Il diabetes mellitus (DM) undergoing renal transplan-
tation are at risk of diabetic nephropathy (DN) in the transplanted kidney. The true
risk of developing post-transplantation DN is unknown, and post-transplantation DN
is poorly characterized in the literature.

Methods: The biopsy database at the University of Maryland Medical Center was
queried for kidney transplant biopsies which demonstrated evidence of DN. The time
from transplantation to biopsy-proven DN (time to diagnosis, TTD) was calculated
and analyzed in the context of demographics, serum creatinine, and onset of diabe-
tes. By extrapolating the total number of patients who developed DN in the last
2 years, we estimated the recurrence rate of DN.

Results: Sixty patients whose renal biopsi¢s met criteria were identified. The mean age
was 56.6 (£1.58) years, and the mean creatinine level at time of biopsy was 1.65 (+0.12)
mg/dL. Simultaneous pathological diagnoses were frequent on kidney biopsy; rejection
was present at variable rates: classes |, llA, IIB, and Il were 5.0%, 66.7%, 18.4%, and
10%, respectively. The mean TTD was 1456 (+206) days. TTD was significantly shorter
for patients receiving a cadaveric vs living donor renal transplant (1118 + 184 vs
2470 + 547 days, P = 0.004). Older patients (r=0.378, P = 0.003) and patients with
higher serum creatinine (r = 0.282, P = 0.029) had shorter TTDs. Extrapolations showed
that 74.7% of patients would be free of DN 10 years after renal transplantation.
Conclusions: Diabetic nephropathy occurs after transplantation, and this appears to
be due to both donor and recipient-derived factors. Encouragingly, our estimates
suggest that as many as 75% of patients may be free of DN at 10 years following
kidney transplantation,
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drief Communication d:

Recurrence of diabetic kidney disease in a type 1 diabetic patient
after kidney transplantation

ZUMI NYUMURA,'? KAZUHO HONDA ? TETSUYA BABAZONO,' SHIGERU HORITA,? TORU MURAKAMI,?
>HOHEI FUCHINOUE? and YASUKO UCHIGATA'

Department of Medicine, Diabetes Center, Department of Pathology, *Department of Surgery, Kidney Center, Tokyo Women’s Medical University School of
Aedicine, Tokyo, Japan



con-

ABSTRACT:

Post-transplant hyperglycaemia of diabetic patients may cause recurrent
diabetic kidney disease (DKD) in Kidney allografts. We report a patient with
slowly progressive DKD with calcineurin inhibitor toxicity (CNI) toxicity
after the kidney transplantation. A 28-year-old female with type 1 diabetes
mellitus underwent successful kidney transplantation from her mother in
April 2003, and the kidney graft survived for more than 10 years. She
was treated with combined immunosuppressive therapy consisting of
cyclosporine and mycophenolate mofetil. After transplantation, she con-
tinued to take insulin injection four times per day, but her glycosylated
haemoglobin (HbAlc) was above 10%. Protocol allograft Kidney biopsies
performed 5 and 10 years after transplantation revealed the recurrence of
slowly progressive diabetic kidney disease. In addition, arteriolar hyalinosis
partly associated with calcineurin inhibitor toxicity (CNI) was detected with
progression. Post-transplant hyperglycaemia causes recurrent diabetic
kidney disease (DKD) in kidney allografts, but its progression is usually
slow. For long-term management, it is important to prevent the progression
of the calcineurin inhibitor arteriolopathy, as well as maintain favourable
glycaemic control.
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Abstract
Background

In patients with type 1 diabetes mellitus who do not have uremia and have not received a
kidney transplant, pancreas transplantation does not ameliorate established lesions of diabetic
nephropathy within five years after trangplantation, but the effects of longer periods of

normoglycemia are unknown.

Methods

We studied kidney function and performed renal biopsies before pancreas transplantation and 5

LN

and 10 years thereafter in eight patients with type 1 diabetes but without uremia who had mild
to advanced lesions of diabetic nephropathy at the time of transplantation. The biopsy samples

were analyzed morphometrically.



Resulfs

All patients had persistently normal glycosylated hemoglobin values after transplantation. The
median urinary albumin excretion rate was 103 mg per day before transplantation, 30 mg per
day 5 years after transplantation, and 20 mg per day 10 years after transplantation (P=0.07 for
the comparison of values at base line and at 5 years; P=0.11 for the comparison between base
line and 10 years). The mean (=SD) creatinine clearance rate declined from 108+20 ml per
minute per 1.73 m? of body-surface area at base line to 74=16 ml per minute per 1.73 m? at 5
years (P<0.001) and 74=14 ml per minute per 1.73 m? at 10 years (P<0.001). The thickness
of the glomerular and tubular basement mc:qllg-ranes was similar at 5 years (570=64 and
028+173 nm, respectively) and at base line (594=81 and 911133 nm, respectively) but had
decreased by 10 years (to 404=38 and 690=111 nm, respectively; P<0.001 and P=0.004 for
the comparisons with the base-line values). The mesangial fractional volume (the proportion of
the glomerulus occupied by the mesangium) increased from base line (0.33+0.07) to 5 years
(0.39=0.10, P=0.02) but had decreased at 10 years (0.27=0.02, P=0.05 for the comparison
with the base-line value and P=0.006 for the comparison with the value at 5 years), mostly

because of a reduction in mesangial matrix.

Conclusions

Pancreas transplantation can reverse the lesions of diabetic nephropathy. but reversal requires

more than five years of normoglycemia.



Postiransplant diabetes melitus

» Posttransplant diabetes mellitus is the occurrence of diabetes in previously
nondiabetic individuals after organ transplant. Incidence rates of PTDM
vary by organ transplanted and posttransplant interval. The estimated
incidence rates at 12 months posttransplant are 10% to 74% for kidney

transplants.




Postiransplant diabetes melitus

Posttransplant diabetes mellitus may be diagnosed at any time after fransplant by any
of the following:

» symptoms of diabetes (including polyuria, polydipsia, and unexplained weight loss),
random plasma glucose = 200 mg/dL (11.1 mmol/L),

» fasting plasma glucose = 126 mg/dL (7.0 mmol/L, with fasting defined as no caloric
intake for at least 8 hours),

» and 2-hour plasma glucose =200 mg/dL (11.1 mmol/L) during an oral glucose
tolerance test. This test should be performed as described by the World Health
Organization (WHO), using a glucose load containing the equivalent of 75 g

anhydrous glucose dissolved in water.



Postiransplant diabetes melitus

» Pretransplant assessment should include screening for risk factors for PTDM
and for history of gestational diabetes. All patients should be screened with
fasting plasma glucose test for evidence of metabolic syndrome and for
other cardiovascular risk factors. All patients, whether or not preidentified as
having increased risk, shouiti:-have fasting blood glucose measured weekly
during the first 4 weeks posttransplant, then at 3 and 6 months
postiransplant, and then yearly.




Thank for attention
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