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Chronic kidney disease (CKD) is characterized by a gradual decline in kidney function lasting months to years, usually caused by long-
term diseases such as diabetes or hypertension, and also directly caused by renal dysfunction. Acute kidney injury (AKI) is defined as the 
sudden cessation of normal work of the kidney, from slight loss of renal function to complete renal failure, which can occur within hours or 
days, is a rapid decline in kidney function with high morbidity and mortality worldwide. Human epidemiological and experimental animal 
studies have shown that AKI is not only an acute renal syndrome but also plays an important role in the development and progression of 
CKD, and AKI can be developed on the basis of CKD. Indeed, AKI and CKD may not be distinct entities but rather are closely interconnected, 
AKI and CKD can transform and promote each other under certain conditions [1,2].

The pathology of AKI is characterized by the injury and necrosis of renal tubular epithelial cells [3]. After the initial injury, surviving 
tubular epithelial cells undergo dedifferentiation for proliferation and kidney repair. In this process, normal repair can restore tubular epi-
thelial integrity and function; however, in cases of severe or episodic AKI, incomplete or maladaptive repair usually result in renal intersti-
tial fibrosis of the kidney and the development of CKD [4,5]. Studies from animal experiments have found that ischemia-reperfusion (IRI) 
was one of the leadings of AKI which usually occurred in clinical situations, and rodent IRI models are commonly used for AKI-CKD tran-
sition research [6]. Not only AKI promotes the development of CKD, CKD could predisposes patients to AKI and make the patients more 
sensitive [7], the survival rate and renal function outcome of patients after AKI are affected by potential CKD, AKI survivors with complete 
recovery of renal function still have a high risk of new CKD, which may affect long-term survival [8]. Complete repair of the tissue structure 
is not achieved after normalization of renal function, usually leaving focal fibrosis and inflammatory responses, and these changes show 
a progressive increase over time. Importantly, these studies provide direct evidences for a causal relationship between AKI and CKD [9]. 

The cellular and molecular mechanism of AKI-CKD transition is very important for drug development and new treatment strategy 
of AKI-CKD. Multiple studies had demonstrated that Endoplasmic reticulum (ER) stress played a role in the development of CKD and 
CKD after AKI. ER stress inhibited further post-ischemic renal tubular epithelial cell apoptosis, inflammation and autophagy, which may 
represented a potential therapeutic strategy to impede AKI-CKD transition [10] and there is growing evidences showing that epigenetic 
regulation also plays an important role in AKI and kidney repair, including histone modification, DNA methylation, and gene regulation of 
various non-coding RNAs. For example, increased levels of histone acetylation appear to protect the kidney from AKI injury and promote 
kidney repair, and some studies suggested that microRNAs have the potential to become new diagnostic biomarkers for AKI. Further stud-
ies of these epigenetic mechanisms will not only yield new insights into the mechanisms of AKI and renal repair, but may also lead to new 
strategies for the diagnosis and treatment of the disease [11]. 

Thus, it is essential to understanding the relationship of AKI and CKD and the cellular and molecular mechanism of AKI-CKD transition 
for prevention and treatment of AKI-CKD. 
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