














Interstitial nephritis and ATN



IgG no specific staining



No immune complex deposits seen.
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Fig. 1. CTLA-4 and PD-1 signaling networks at homeostasis. Integration of both positive and negative costimulatory signals during and 
after the initial T-cell activation will determine the fate and intensity of the alloimmune response. The first step in antigen (Ag) 
recognition is the binding of the antigen to major histocompatibility complex (MHC) molecules on the antigen presenting cell (APC) and 
creating a complex with the T cell receptor (TCR) located on the T cell. This is followed by the interaction of the CD28 molecule with B7 
(CD 80/86) initiating a co-stimulatory signal leading to further T-cell stimulation (this is in addition to other co-stimulatory molecules not 
depicted here). As a negative feedback process to prevent overstimulation, T-cell activation leads to the upregulation of the CTLA-4 
molecule, which competes with the B7-CD28 ligand and in turn leads to T-cell arrest, thus providing brakes to the immune system.
Similarly, binding of the PD-1 molecule with PD-L1 and PD-L2 leads to an inhibitory signal with decreased effector T-cell function, 
suppressing immune surveillance and permitting neoplastic growth. It has to be noted that the majority of data supports the role of 
increased PD-L1 expression in human tumors and serves as the biomarker to consider PD-1 inhibitors for treatment. The role of PD-L2 in 
specific tumor immunology in humans is not well defined.
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Fig. 2. Ipilimumab or CTLA-4 antagonist binds to the CTLA-4 molecule and prevents it from binding to B7, leading to the sustained 
activation of the T cell (lifting the foot off the brakes). PD- 1 inhibitors bind to the PD-1 molecule preventing its interaction with PD-
L1/L2, thus leading to continued T-cell stimulation (pressing on the accelerator). It has to be noted that the majority of data supports the 
role of increased PD-L1 expression in human tumors and serves as the biomarker to consider PD-1 inhibitors for treatment. The role of 
PD-L2 in specific tumor immunology in humans is not well defined.
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Table 1. Common reported renal adverse events to the FDA adverse reporting database (FAERS) from 2011 3rd 
quarter to 1st quarter of 2015
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Table 2. Renal effects of cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) antagonists and the 
programmed death-1 (PD-1) inhibitors















A big cellular crescent. PAS



A well preserved glomerulus. PAS



Interstitial inflammation, segmental glomerular necrosis (arrow). H&E



Vasculitis with fibrinoid necrosis of the arterial wall (arrows). Methylene blue 

basic fuchsin stained semithin sections cut from the tissue submitted for 

electron microscopy.







Clinical outcomes: the treatment response beyond 4 months after biopsy is uncommon. 

Taewoo Lee et al. CJASN 2014;9:905-913



Among cyclophosphamide-treated patients, the likelihood of treatment response was >14% 

(lowest confidence limit) even with highest chronicity index score and eGFR<10 ml/min per 1.73 

m2. 

Taewoo Lee et al. CJASN 2014;9:905-913



Probability of cumulative incidence of ESRD, disease-related death, or death from other cause 

for the entire cohort. 

Taewoo Lee et al. CJASN 2014;9:905-913



Cause of death according to time periods after diagnosis. 

Taewoo Lee et al. CJASN 2014;9:905-913





Demographic and Clinical Characteristics of the Patients at Trial Entry

Jones RB et al. N Engl J Med 2010;363:211-220



Cumulative Incidence of Remission and Cumulative Proportion of Patients with a Severe 

Adverse Event

Jones RB et al. N Engl J Med 2010;363:211-220







Proportion of patients in each group without progression to ESRD  

David R.W. Jayne et al. JASN 2007;18:2180-2188



Sequential serum creatinine (μmol/L) for those who recovered renal function (mean; 95% 

confidence interval [CI]).

David R.W. Jayne et al. JASN 2007;18:2180-2188












