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Introduction



Cancer Immunotherapies



T cells are normally activated by 2 signals 
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Immune-related adverse events (IrAEs)



Proposed mechanisms of irAEs
•Autoreactive T cells

•Checkpoint receptors expressed on 

nontumor tissue

•Cross-presentation of antigens

•Loss of tolerance leading to reactivation 

of latent antibodies

•T-reg depletion

•Cytokines (Proinflammatory cytokines 

such as IL-17)

•Autoantibody formation

•A genetic predisposition for irAE

development

•Environmental factors



Pathology of ICI-Related AKI



Kidney International (2016) 
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Adv Chronic Kidney Dis. 2021
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Am J Nephrol 2017 



Diagnosis of ICI-Related AKI



Diagnosis of ICI-Related AKI



Diagnosis and management of ICI-Related AKI



Diagnosis and management of ICI-Related AKI
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Follow up

J Clin Oncol. 2018 

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=29442540


Management of renal irAEs in patients treated with ICPis





Treatment and Outcomes of ICI-Related AKI



ICIs in Kidney Transplantation



ICIs in Kidney Transplantation





Chimeric Antigen Receptor T Cells: CAR T cell therapy represents a novel use of 
immunotherapy to treat various cancers.

T cells harvested from 
patients are 
genetically modified 
using lentiviral vector 
to place an antigen 
binding domain 
(recognizes tumor 
antigen), which is 
linked to an 
intracellular 
costimulatory domain 
(CD28 or 4–1BB) and 
CD3-z signaling 
domain to amplify the 
immune response 
against tumor cells. 

J Am Soc Nephrol 29: 2039–2052, 2018 
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Cytokine Release Syndrome (CRS)



Cytokine Release Syndrome (CRS)



Cytokine Release Syndrome (CRS)



Prevention/treatment strategies



Tocilizumab blocks IL-6 from 
binding to its receptor, 
reducing the effects of 
cytokine release syndrome 
(CRS). 

J Am Soc Nephrol 29: 2039–2052, 2018 

IFN-g and TNF-a 
stimulate macrophage 
activation. CAR T cells 
also cause lysis of 
cancer cells



J Am Soc Nephrol 29: 2039–2052, 2018 



BCG Therapy



Adv Chronic Kidney Dis. 2021;28(5):429-437 



Summary

• Checkpoint inhibitor-related renal toxicity is an immune-mediated process. 

• While initial studies noted a small incidence of AKI (2–3%), recent data suggest a higher incidence 
rate closer to 13–29% with ICI.

• AIN is the most common biopsy finding reported. 

• Ipilimumab has been associated with AIN and podocytopathies such as lupus like nephritis, 
minimal change disease, and TMA.

• Hyponatremia related to hypophysitis has been reported as well. 

• The time of onset is 2–3 months in a majority of the cases. 

• Most cases are responsive to steroids if identified early in the course of renal injury. 

• Few patients may remain dialysis dependent. 



Summary

• The renal injury related to anti PD-1 therapy is AIN. 

• It usually appears later, 3–10 months into treatment. 

• Steroids are also effective in the treatment of this immune-mediated adverse effect. 

• When both CTLA-4 and PD-1 inhibitor drugs are combined, granulomatous or diffuse AIN 

can be found on kidney biopsy with partial response to steroids. 

• While biopsy-proven interstitial nephritis related to these drugs is a complication 

associated with some degree of morbidity, one must keep in mind common causes of AKI 

in cancer patients such as volume depletion, dehydration, and sepsis. 




