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• Given the massive toll that acute kidney injury (AKI) takes on patient 
outcomes and costs, new biomarkers to predict AKI are urgently 
needed. 

• Cell cycle arrest is a stress response to a wide variety of insults and 
persistent cell cycle arrest may play an important role in the 
development of AKI and progression to CKD. 

• Cell cycle arrest biomarkers, urine insulin-like growth factor-binding 
protein 7 (IGFBP7) and urine tissue inhibitor of metalloproteinases-2 
(TIMP-2), have been recently found to identify humans at increased risk 
for AKI. 

• If these markers also predict AKI in animal models, they could be used 
to develop new therapies or guide the development of existing 
treatments.  

 

 

         

• We sought to validate IGFBP7 and TIMP-2 in sepsis-induced AKI in rats. 

Methods 

• We hypothesized that IGFBP7 and TIMP-2 can predict the 

development of severe AKI and survival in septic animals. 

•  Sepsis was induced by cecal ligation and puncture (CLP) in adult SD 

 rats and then observed for AKI and survival.  

• Blood and urine samples were collected at baseline,18, 22, and 48 hrs 

after CLP. AKI severity was assessed by RIFLE criteria (creatinine only). 

• Risk (R), injury (I), and failure (F),  were classified on the basis of 

maximum creatinine increase of 150%, 200%, and 300%, respectively, 

in the 2 days following CLP.  

• Urine TIMP-2 and IGFBP7 at 4 hrs of resuscitation were used to 

evaluate risk for severe AKI (I+F) and mortality. 

• Area under the receiver-operator characteristic curve (AUC) was used 

to evaluate the diagnostic capability for severe AKI (RIFLE-I or F, 

compared to no AKI, including RIFLE-R), and mortality with these 

biomarkers. 

 

Table 1.  Areas under the ROC curve for cell cycle arrest biomarkers in 

diagnosing severe AKI. 

Fig 1. The differences of cell cycle arrest biomarkers between severe 

AKI and non-AKI (mean± SEM).  

Table 2.  Areas under curve for cell cycle arrest biomarkers in 

predicting survival. 

Fig 2. The differences of cell cycle arrest biomarkers between 

survivors and non-survivors (mean± SEM).  

• Urine cell cycle arrest biomarkers, TIMP-2 and IGFBP7, are valid 

biomarkers to predict severe AKI in CLP-induced sepsis.  

 

• IGFBP7 may also predict short term (48hrs) survival in this model. 

Biomarkers AUC 
95% Confidential 

interval for AUC 
P  values 

IGFBP7 0.72 0.57-0.86  0.013 

TIMP-2 0.76 0.63-0.90  0.002 

IGFBP7TIMP-2 0.89 0.80-0.98 <0.001 

Biomarkers AUC 
95% Confidential 

interval for AUC 
P  values 

IGFBP7 0.76 0.62-0.90 0.002 

TIMP-2 0.53 0.35-0.70 0.752 

IGFBP7XTIMP-2 0.70 0.53-0.85 0.026 


