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Introduction
Transplant Glomerulopathy (TG) is a 
challenging and often debilitating complication 
that can occur following kidney transplantation, 
significantly impacting graft function and 
long-term outcomes. Characterized by chronic 
glomerular injury and remodeling, TG remains 
a leading cause of allograft dysfunction and graft 
loss. In this comprehensive article, we delve into 
the complexities of transplant glomerulopathy, 
exploring its underlying mechanisms, clinical 
manifestations, diagnostic approaches, and 
therapeutic interventions.

Description
Understanding transplant glomerulopathy

Transplant glomerulopathy is a form of 
chronic allograft injury characterized by 
specific histopathological findings, including 
glomerular basement membrane duplication, 
mesangial expansion, endothelial cell swelling, 
and capillary loop occlusion. These pathological 
changes, often observed on renal biopsy, lead 
to progressive glomerular dysfunction and 
decline in graft function over time.

Mechanisms of transplant glomerulopathy

The pathogenesis of transplant glomerulopathy 
involves a complex interplay of immunological 
and non-immunological factors. Chronic 
immune-mediated injury, including 
Antibody-Mediated Rejection (AMR) and 
Donor-Specific Antibodies (DSAs), plays a 
central role in the development of TG. DSAs 
targeting mismatched donor antigens trigger 
complement activation, endothelial cell injury, 
and subsequent glomerular remodeling.

Non-immunological factors, such as ischemia-
reperfusion injury, calcineurin inhibitor 
toxicity, and chronic allograft nephropathy, 

contribute to the pathogenesis of TG by 
promoting endothelial dysfunction, fibrosis, 
and progressive renal injury. Additionally, 
genetic and environmental factors may 
modulate the susceptibility to TG and 
influence disease progression in transplant 
recipients.

Clinical manifestations

The clinical presentation of transplant 
glomerulopathy can vary widely, ranging 
from asymptomatic proteinuria to overt graft 
dysfunction and graft loss. Common clinical 
features of TG may include:

• Proteinuria: Persistent proteinuria, often
in the nephrotic range, is a hallmark of
transplant glomerulopathy and reflects
glomerular injury and dysfunction.

• Hypertension: Systemic hypertension may 
develop secondary to renal parenchymal
damage, renal artery stenosis, or activation 
of the renin-angiotensin-aldosterone
system.

• Decline in graft function: Progressive
decline in renal function, manifested by
rising serum creatinine levels and decreasing
Glomerular Filtration Rate (GFR), is a key
feature of transplant glomerulopathy and
indicates worsening allograft dysfunction.

• Edema: Peripheral edema may occur due
to hypoalbuminemia and fluid retention
secondary to nephrotic syndrome.

• Hematuria: Microscopic or macroscopic
hematuria may occur as a result of
glomerular injury and capillary loop
occlusion.

Diagnosis of transplant glomerulopathy

The diagnosis of transplant glomerulopathy 
typically involves a combination of clinical 
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evaluation, laboratory tests, and renal biopsy. 
Laboratory tests such as serum creatinine, 
urine protein-to-creatinine ratio, and serum 
complement levels provide valuable information 
about renal function and immune activation.

Renal biopsy remains the gold standard for 
diagnosing transplant glomerulopathy and 
assessing the extent of glomerular injury and 
remodeling. Histological features of TG include 
glomerular basement membrane duplication, 
mesangial expansion, endothelial cell swelling, and 
capillary loop occlusion. Immunohistochemical 
staining for C4d deposition and detection of 
Donor-Specific Antibodies (DSAs) may support 
the diagnosis of Antibody-Mediated Rejection 
(AMR) associated with TG.

Treatment strategies

The management of transplant glomerulopathy 
involves a multidisciplinary approach aimed at 
controlling immune-mediated injury, preserving 
renal function, and optimizing long-term 
outcomes. Treatment strategies may include:

• Immunosuppressive therapy: Intensification 
of immunosuppressive therapy with high-
dose corticosteroids, Calcineurin Inhibitors 
(CNIs), Mycophenolate Mofetil (MMF), 
or rituximab may be considered to suppress 
alloimmune responses and reduce antibody-
mediated injury.

• Plasmapheresis and immunoadsorption: 
Removal of circulating Donor-Specific 
Antibodies (DSAs) through plasmapheresis 
or immunoadsorption may reduce 
antibody-mediated injury and improve 
allograft outcomes in selected patients with 
TG and AMR.

• Complement inhibition: Targeting the 
complement cascade with eculizumab, a 
monoclonal antibody against complement 
component C5, may mitigate complement-
mediated injury and improve renal function 
in patients with refractory transplant 
glomerulopathy and AMR.

• Antiproteinuric therapy: Angiotensin-
Converting Enzyme Inhibitors (ACEIs) or 
Angiotensin Receptor Blockers (ARBs) may 
be prescribed to reduce proteinuria, lower 
blood pressure, and delay the progression 
of Chronic Kidney Disease (CKD) in 
individuals with transplant glomerulopathy 
and nephrotic syndrome.

• Close monitoring and surveillance: Regular 
monitoring of renal function, proteinuria, 
and serum complement levels allows for 
early detection of allograft dysfunction and 
timely intervention to optimize outcomes in 
patients with transplant glomerulopathy.

Conclusion
Transplant glomerulopathy represents a 
complex and challenging complication of 
kidney transplantation, characterized by chronic 
glomerular injury and progressive allograft 
dysfunction. By understanding the underlying 
mechanisms, clinical manifestations, diagnostic 
approaches, and treatment strategies for transplant 
glomerulopathy, healthcare providers can 
optimize management and improve outcomes in 
transplant recipients. Through a multidisciplinary 
approach that addresses immune-mediated injury, 
preserves renal function, and supports long-term 
graft survival, we can strive to enhance the quality 
of life and well-being of individuals living with 
transplant glomerulopathy.


