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Introduction 

 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 6 years, with some patients 

diagnosed within 3 years of transplant.



Introduction 

 Historically, the vast majority of diabetic transplant recipients have 

developed histologic changes of recurrent diabetic kidney disease, 

in some cases within one year posttransplantation . 

 In the contemporary era of tacrolimus-based immunosuppression, 

up to 52 percent of diabetic transplant 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. 



Introduction 

 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 transplant 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 
proteins) and advanced glycation 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, hypertrophy, 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 

induce growth factors and cytokines through signal transduction pathways 

involving protein kinase C, mitogen-activated protein kinases, and the  

transcription factor nuclear factor κB. 

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 II 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 triggering 

an inflammatory 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 for 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 

development of DN



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 native 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 

in the native kidney.



Stage of diabetes and the clinical 

correlations



Stage and diagnosis of DN

However, Fiorina and associates described the role of podocyte B7-1 

in podocyte injury resulting from hyperglycemia, which in turn leads to 

upregulated B7-1. This upregulation was shown to be mediated by 
activation of the 110-kDa catalytic PI3Kα 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 

effects of belatacept in preventing the development of DN after 

kidney transplant. 



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 sphingomyelinase-like phosphodiesterase 3b on 

podocytes. 

In addition, suPAR was shown to be a predictor of proteinuria in 

patients with DM. Therefore, suPAR can be a novel approach to treat 

DN in native and perhaps in transplanted kidneys.



Occurrence of diabetic nephropathy after renal transplantation 

despite intensive glycemic control: an observational cohort 

study.Diabetes care, february14, 2019.



Occurrence of diabetic nephropathy after renal 

transplantation despite intensive glycemic control: an 

observational cohort study.Diabetes care,february14, 2019.





















Posttransplant 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. 



Posttransplant diabetes melitus

Posttransplant diabetes mellitus may be diagnosed at any time after transplant 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.



Posttransplant 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, should have fasting blood glucose measured weekly 

during the first 4 weeks posttransplant, then at 3 and 6 months 

posttransplant, and then yearly.



Thank for attention
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