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Targets of T-cell mediated rejection

• Ducts
• Ductitis

• Veins 
• Venulitis

• Arteries 
• Intimal arteritis, transmural arteritis

• Exocrine acini 
• Acinitis

• Acinar cell damage / death
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Persistent/refractory rejection

• Features of active rejection

• Features of evolving, chronic tissue damage
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Ductitis due to acute TCMR

















Chronic active TCMR



 ACUTE AND CHRONIC REJECTION OVER TIME IN A 

TYPICAL  CASE OF GRAFT LOSS 
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CD34 Vascular network in chronic T-cell mediated rej.

Normal vascular network

ISLET/GRAFT FAILURE



Targets of Antibody Mediated Rejection

• Vessels

• Microvasculature

• Arteries (veins)



Acute AMR Grading

Microvasculature injury/inflammation
and progressive tissue destruction



Morphology and grading of acute AMR 

Grade I/Mild Normal architecture, mild interacinar 

monocytic/macrophagic-neutrophilic infiltrates with rare 

acinar cell damage.

Grade II/Moderate

Preserved architecture with interacinar 

monocytic/macrophagic-neutrophilic infiltrates, capillary 

dilatation, congestion, multicellular acinar cell dropout

and extravasation of red blood cells.

Grade III/Severe Architectural disarray, scattered 

inflammatory infiltrates in a background of interstitial 

hemorrhage, multifocal and confluent parenchymal 

necrosis, arterial and venous wall necrosis and 

thrombosis.

Hemorhagic necrosis

Duct Artery
Interacinar

capillaries Islet

Thrombosis



Moderate Acute AMR



WPTx Acute Antibody Mediated Rejection 



Moderate to severe acute AMR

C4d



Severe,  ongoing AMR with alternating necrosis and organization



Severe AMR with 
extensive necrosis and
fibrosis 



INSULIN

Glucagon



Acute and chronic AMR

C4d



ISLET LOSS/GRAFT FAILURE

CD34 Residual Vascular Network – chronic AMR                              



Organizational and Structural Integrity in WPTx
CD34 stain for endothelial cells



RESPONSE TO TREATMENT



Table 1. Histological grade and response to treatment
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Conclusions
• Despite available antirejection, a minority of pancreas transplants are 

lost to refractory  rejection. 

• Refractory TCMR is characterized by ongoing cellular inflammation 
progressively destroying acinar parenchyma and the overall 
vasculature.

• Refractory AMR presents with predominantly  microvascular injury in 
both exocrine and endocrine parenchyma. 

• The islets are not specifically targeted by either type of rejection but

are eventually unable to function in this distorted milieu. 



Remaining questions

• Chronic active TCMR and AMR , that have been defined in the kidney

need to be better characterized in the pancreas. 

• Characterization of AMR has been limited up to now due to fewer 
cases (e.g. early versus late, de novo DSA, etc) .     

• To examine the response to antirejection treatment according to the 
grade of AMR. 



MIXED ACTIVE CHRONIC TCMR AND AMR


