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INTRODUCTION 

Type 2 diabetes mellitus (DM) can have serious socio-

economic effects due to its many potential complications, 

which include microvascular (diabetic nephropathy (DN), 

neuropathy and retinopathy) and macrovascular complications 

(atherosclerosis, ischemic heart disease, stroke and peripheral 

vascular disease which frequently results in amputation(  

(Kahraman et al., 2016). 

Several studies have shown the relationship between 

systemic inflammation and insulin resistance, where an altered 

immune system plays a decisive role in the pathogenesis of 

DM..These immunological alterations result in elevated 

circulating levels of acute-phase proteins and pro-inflammatory 

cytokines that play a major role in the development of chronic 

inflammation-induced organ dysfunction in DM (Abhijit et al., 

2014). 

Diabetic nephropathy (DN) is a major cause of end-stage 

kidney disease, and therefore early diagnosis and intervention 

may help reverse renal damage (Ahmet et al., 2013). Early 

pathophysiologic changes of DN include renal hyperfiltration 

and extracellular accumulation in both the glomerular and the 

tubule interstitial compartments, and these effects are 

associated with deterioration of renal function (Yachun et al., 

2013). 



Introduction  

 2 

Elements of the diabetic mellitus (hyperglycaemia, 

AGEs, immune complexes) can activate kidney cells via 

induction of SAPK signaling, resulting in the release of 

chemokines and up regulation of cell adhesion molecules. 

These events facilitate the kidney infiltration of monocytes and 

lymphocytes, which become activated in the diabetic kidney 

and secrete injurious molecules (Andy and Lim, 2016). 

The neutrophil‐lymphocyte ratio (NLR) is a marker of 

systemic inflammation, which is calculated by dividing the 

neutrophil count by the lymphocyte count. NLR has been 

shown to have predictive and prognostic utility in a variety of 

diseases including acute myocardial infarction, autoimmune 

disease, and chronic kidney disease (CKD)  (Hiroyuki et al., 

2017). 

DN in T2DM has an inflammatory pathology. Many 

inflammatory markers have been found to be related to DN, 

such as interleukin-1 (IL1), IL6, IL8, transforming growth 

factor beta 1, tumor necrosis factor-alpha (TNF-α), and 

cytokines. However, their measurement is not used routinely as 

it is not easy to do it. In this respect, NLR has emerged as a 

novel surrogate marker  (Sagar et al., 2017). 

 

 


