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 Diabetes mellitus is one of the most prevalent non-chronic diseases 

worldwide. Type I diabetic patients are the leading cause of death, of 

which 30%-40% suffering, diabetic nephropathy affects 40% of type 2 

diabetics, resulting in end-stage renal failure. Various types of chronic 

renal parenchymal diseases are linked to increased renal resistance. Renal 

resistive index (RI) is a duplex ultrasound-derived metric that displays the 

arterial waveform which can show dynamic or systemic improvements in 

intra-renal arteries and renal dysfunction and is strongly related to renal 

arteriolosclerosis and adverse cardiovascular events, in an adult, the 

typical RI range is 0.47 to 0.70, with a difference of 5 to 8% between two 

kidneys. The improved utility of RI has demonstrated detrimental 

development of renal diseasein T2DM patients, but its therapeutic 

relevance has been debated. The study’s main purpose is to perform the 

systematic analysis to determine the exact association between intra-renal 

artery resistive index and biochemical parameters in type 2 diabetic 

patients. The data for systematic review was taken from prospective, 

placebo-controlled study, double-blind, and double-blind, multicenter, 

randomized controlled trial prerecorded, Cochrane Systematic Review 

Database, EMBASE, Cochrane Collaboration Randomized Trials 

Database (Primary), MEDLINE, Cochrane Central Clinical Trials 

Registry, PubMed, Bio Med-Central, Scopus as well as Google Scholar, 

to evaluate the objective during the period of 1999s to 2021. This research 

results reveals that biomarkers and renal RI are strongly associated with 

the risk factor for people with Type- II diabetes and the development of 

renal failure. 
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1. INTRODUCTION 

One of the methodical diseases affecting kidneys is diabetes mellitus. Diabetes mellitus is one of the most 

prevalent non-chronic diseases worldwide. The micro-vascular complication in diabetic patients is the most 

common diabetic nephropathy affecting about ~30% of diabetic patients [1]. For arteriosclerosis, diabetes is 

the risk factor, a cardiovascular disease that can damage arteries of various sizes [2]. Diabetic nephropathy, 

Micro-vasculature is diabetic nephropathy, widely regarded as a significant complication of diabetes [3]. 

Type I diabetic patients are the leading cause of death, of which 30%-40% suffering, diabetic nephropathy 

affects 40% of type 2 diabetics, resulting in end-stage renal failure [4]. Various types of chronic renal 

parenchymal diseases are linked to increased renal resistance. Recent research has shown that clinical 

actions at the first stage, before proteinuria, can prevent nephropathy [5]. Early vascular pathological 

modifications contributing to end-organ dysfunction have been identified as being [6]. Renal resistive index 

(RI) is a duplex ultrasound-derived metric that displays the arterial waveform. RI can show dynamic or 

systemic improvements in intra-renal arteries and renal dysfunction and is strongly related to renal 

arteriolosclerosis and adverse cardiovascular events [7], in an adult, the typical RI range is 0.47 to 0.70, 

with a difference of 5 to 8% between two kidneys [8]. The improved utility of RI has demonstrated 

detrimental [9] development of renal disease [10] in T2DM patients, but its therapeutic relevance has been 

debated [13]. In diabetic patients (RI) >0.8 indicates worseness in renal function [12]. Resistance in 

vascular flow measures in RI shows the compact arterioles, arteries, and capillaries in the renal parenchyma 

[14]. In patients with renal syndrome, inter renal vessel resistivity index (RI) was found to be significantly 

associated with good renal plasma flow, renal vascular resistance, and the filtration fraction. In some 

studies, patients with type 2 diabetes mellitus-related renal dysfunction had substantially higher RI than 

patients with non-diabetic renal disease [15]. This systematic analysis was performed to determine the exact 

association between intra-renal artery resistive index and biochemical parameters in type 2 diabetic patients. 

 

2. METHODOLOGY 

We looked at the prospective, placebo-controlled study, double-blind, ICAP (double-blind trial, 

multicenter), CORP, and double-blind, multicenter, randomized controlled trial prerecorded contemporary 

about the association between intra-renal artery resistive index and biochemical parameters in type 2 

diabetic patients. Researcher as well started searching for electrification, Cochrane Systematic Review 

Database, EMBASE, Cochrane Collaboration Randomized Trials Database (Primary), MEDLINE, 

Cochrane Central Clinical Trials Registry, PubMed, Bio Med-Central, Scopus as well as Google Scholar, to 

evaluate the association between intra-renal artery resistive index and biochemical parameters in diabetic 

type 2 patients investigation already identified in open access publications or online publications, 

dissertations, grey literature such as abstracts, peer-reviewed journals,  and unpublished reports during the 

period starting from 1999s to 2021. By the team of researchers, personal suggestions were used to design 

and improve the selection criteria. The inclusion and exclusion criteria were used to distinguish between 

essential and non-significant studies, such as the sample population, which included all correlations 

between intra-renal artery resistive index and biochemical parameters in type 2 diabetics in addition to 

conventional medical therapy. The Cochrane risk analysis, data retrieval, literature review, and bias 

acknowledgment were carried out separately. The patients enrolled in studies and other included studies 

with the association between biochemical parameters and intra-renal artery resistive in type 2 diabetic 

patients were analyzed. The data on biochemical parameters and intra-renal artery resistance in diabetic 

type 2 sufferers were examined from all studies. The present research was dependent on the result of the 

studies reported. All statistical data were analyzed using RevMan 5.3 (Review Manager of the Cochrane 

https://www.teikyomedicaljournal.com/
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Collaboration) software suite (Copenhagen: The Cochrane Collaboration, 2019, The Nordic Cochrane 

Centre). 

 

3. RESULTS AND DISCUSSION 

 

3.1 Study Selection and Extraction 

From just 1500 articles, six hundred twenty-seven papers were chosen for the primary search or 

identification process. To do such work, the database lists of all the studies are reviewed systematically. A 

full-text review of the 257 articles was carried out to extract from correspondence in the Eligibility process. 

This review omitted more papers because it was too big or general to suggest actual research data on the 

association between biochemical parameters and intra-renal artery resistive index in diabetic type 2 victims. 

This process resulted in 61 papers marked as applicable to the correlation between intra-renal artery 

resistive index and biochemical parameters in type 2 diabetic victims. In Figure 1, the procedure we 

accompanied in our research for clarifying related papers can be followed in the diagram of PRISMA. Some 

of our past work in this area follows up this interdisciplinary analysis of the literature. However, the present 

study's focus concentrated on reviewing the association between intra-renal artery resistive index and 

biochemical parameters in type 2 diabetic patients studies published from the 1900s to 2021 to provide a 

snapshot of recent research in this field. This analysis shows that the correlation between intra-renal artery 

resistive index and biochemical parameters in type 2 diabetic cases demonstrates a consistent rise in the 

number of publications and an evolving field of study from the beginning of the 1900s decade. The data 

were analyzed separately from researchers using the correct documentation and procedure. In the final stage 

of methodology, the requisite data was gathered, and any author disagreements were discussed and 

resolved. After that, they compiled a summary of the papers. 

 

3.2 Characteristics of Included Studies 

The past studies regarding the correlation between intra-renal artery resistive index and parameters in 

biochemical type 2 diabetic patients, which have been concluded from the last stage, have summarized and 

have presented their characteristics in the following Table 1. According to an analysis, several papers came 

from various nations, indicating that the currently submitted study has compiled data from studies 

undertaken around the world on the relationship between intra-renal artery resistive index and biochemical 

parameters in diabetic type 2 patients. The studies were mainly from the 1900s and with different study 

designs, e.g., qualitative, expository, quantitative, and others. More details have presented in Table 1 below. 

 

3.3 Major reported studies examining renal artery resistive index in type 2 diabetes 

Renal pathology in the kidney contributing to diabetic nephropathy is mostly secondary to intra- and extra-

renal artery atherosclerosis, along with glomerular blood vessels micro-angiopathy and efferent arterial 

arteries. The ratio difference between the highest and the lowest (end-diastolic) flow rate obtained from the 

Doppler measurements is RRI. It is closely linked to renal arteriolosclerosis, representing an incorporated 

aortic conformity index, pulsation index, and micro-vascular impedances downstream. The current 

systematic review has been conducted, and it highlighted the correlation between renal artery resistive index 

and biochemical parameters in type 2 diabetic patients. Most experiments are cross-sectional, although only 

a few were forward-looking (Table 2). There are diverse outcomes of the trials. Table 2 also shows links to 

RRI, including age, the period of diabetes, (glycated hemoglobin) HbA1c, and blood pressure (BP). 

 

3.4 Analysis of Correlation between renal artery resistive index and biochemical parameters in type 2 

diabetic patients 

In this systematic review, the correlation between renal artery resistive index and biochemical parameters in 
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type 2 diabetic patients has also been discussed. A study conducted by K S Vedaraju in 2019 21 has 

discussed parameter and their correlation with the resistive index. The group of 66 participants out of 80 

participants had a creatinine level of 1.3mg/dl.  The disparity in RI in the category of 1.3mg/dl participants 

(0.64±0.06vs. 0.72±0.04, P<0.01) was scientifically valid, as seen in Figure 2. The analysis, seen in Figure 

3, found positive corrections of the resistive index of serum creatine (r=0.591, p <0.001) and the 

albuminuria (r=0.735, p <0.001). A scientifically valid difference was shown in (Vidaraju 2018) (P < 0.001) 

(0.65±0.03vs0.66±0.04vs0.72±0.04), and more detail was seen in figure 4 below. RI and albumin 

correlation have been demonstrated, and details have shown in figure 5 below. Positive correction between 

resistive index with albuminuria (r=0.725, p<0.01). In Figure 6, a significant statistical difference was 

observed in RI between RI and eGFR. No significant difference in RI was found between serum cholesterol 

and RI. 

 

4. CONCLUSION 

A few of the chronic conditions affecting the kidneys are diabetes mellitus. The present study has shown 

substantial correlations among renal arteries resistive index and biochemical markers in type 2 patients with 

diabetes and resistive index in diabetic and resistive patients, well-related with serum creatinine and 

albumin level in the urine.  This research reveals that biomarkers such as albumin and renal RI are strongly 

associated with the risk factor for people with diabetes and the development of renal failure. Because 

albumin is an accurate and early indicator for Type II, it is well correlated with biochemical albumin 

parameters as well as other known diabetic risk factors by various studies and the renal resistive index. This 

allows for an accurate and early predictor for diabetic patients to be declared the renal artery resistive index. 

Additional variables including eGFR and creatinine clearance showed a weak diabetic effect, which 

indicates a strong association with increased RI. Nevertheless, there was significant variation in the 

individual reports. 
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Figure 1: PRISMA Flow chart: Search strategy preferred reported items 

 

 
Figure 2: Scatter diagram showing a correlation between RI and Serum creatinine (mg/dl) 
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Figure 3: Scatter diagram showing a correlation between RI and Serum creatinine(mg/dl) 

 

 
Figure 4: Scatter diagram showing a correlation between RI and 24 hr urinary albumin (mg/day). 

 

 
Figure 5: Scatter diagram showing positive correlation and significance with RI and albuminuria 

(r=0.725,p<0.01). 

 

 
Figure 6: Scatter diagram showing a correlation between RI and eGFR >60 ml/min/1.73m2. 
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Table 1: Characteristics of Included studies 

Authors 
Publication 

Year 
Design of Study Country 

Included in 

the Current 

study 

Journal Details 

Control, T. D., & 

Group, C. D. R. 1 
1995 Clinical Trial Belgium + Kidney International 

[2] 2021 Quantitative Egypt + PloS one 

[3] 2021 Bimodal Approach India + Targets and Therapy 

[4] 2021 Clinical Trial Turkey + JBMT 

[5] 2017 
 Comprehensive 

Review 
Greece + Pharmacology and Therapeutics 

[6] 2014 Prospective Study Japan + Cardiovascular diabetology 

[7] 2013 
Cross-sectional 

investigation 
Korea + Cardiovascular diabetology 

[8] 2019 Case study Iran + J Res Med Dent Sci 

[9] 2007 Prospective Germany + 
Nephrology Dialysis 

Transplantation 

[10] 2008 Consecutive Japan + Diabetes care 

[11] 2014 Prospective Japan + 
The Journal of Clinical 

Hypertension 

[12] 2021 Meta-analysis Australia + 
Perspectives on Psychological 

Science 

[13] 2021 Quantitative China + Flavour and Fragrance Journal 

 

Table 2: Major reported studies examine renal artery resistive index in type 2 diabetes 

Study 
Place of RRI 

measurement 
Design 

RRI and 

albuminuria 

RRI, age, DM 

duration, glucose, and 

HbA1c RRI and 

RRI and 

creatinine 

clearance 

Other findings 

[14] 

Arcuate, 

interlobar 

arteries 

Cross 

sectional 

study 

RRI >0.70 

(increased 

proteinuria) 

RRI >0.70 is associated 
with higher age and DM 

length. There is no 

mention of RRI, glucose, 

or HbA1c. 

Creatinine 
clearance was 

negatively linked 

to RRI. 

RRI significantly higher 
in clinically established 

diabetic nephropathy 

groups. 

[15] interlobar 

arteries 

Cross-

sectional 

UAE 300 

mg/day and 

serum 

creatinine 1.5 

mg/dl (N = 

20),Patients 

divided into 

four groups, 

group I, UAE < 
300 mg/day (N 

RRI was found to have a 

positive relationship with 

age and DM span. There 

is no connection between 

RRI and HbA1c- There 

is no clear description of 

RRI and glucose. 

Creatinine 

clearance was 

negatively 

associated with 

RRI. 

RRI was substantially 

higher in group 4 than in 

groups 1, 2, and 3. RRI 

was comparable in 

groups 1, 2, and 3. RRI 

was positively associated 

with systolic blood 

pressure and negatively 

correlated with diastolic 
blood pressure. 

https://www.teikyomedicaljournal.com/
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= 44), group 3,  

[16] 
interlobar 
arteries 

Cross-
sectional 

No relationship  

RRI was positively 

correlated with DM 

length and was 

separately and positively 

associated with age. 
There is no connection 

between RRI and HbA1c 

levels. There is no clear 

mention of RRI and 

glucose. 

RRI is negatively 

correlated with 

GFR and is 
independent of 

it. 

RRI has a positive and 

independent relationship 

with BMI, as well as a 

negative and 
independent relationship 

with diastolic blood 

pressure. 

[17] Segmental 

Arteries 

Prospecti

ve 

In 24 percent of 

patients with 

R/I >80 and 5% 

of patients with 

R/I 0.01), overt 

proteinuria did 

evolve. 

Age, HbA1c, systolic, 

and diastolic blood 

pressure were not linked 

to RRI. 

No description 

mention  

GFR loss and overt 

proteinuria are linked to 

increased RRI. 

[18] Renal Artery 
Cross-

sectional 

As a continuous 

variable, RRI 

was not 

associated with 

UAE. RRI in 

macroalbuminu

ric patients is 

substantially 

higher than in 

normoalbuminu

ric patients. 

RRI was found to be 

positively associated 

with age and negatively 

correlated with diastolic 

blood pressure. RRI has 

no effect on HbA1c or 

systolic blood pressure. 

RRI had a 

negative 

relationship with 

GFR. 

RRI was found to be 

correlated with age and 

albuminuria, regardless 

of GFR. 

[19] Segmental 

Arteries 

Prospecti

ve 

Patients with 

low and high 

RRI had the 

same baseline 

albuminuria. 

Patients with a higher 

RRI had a longer DM 
period and lower 

diastolic blood pressure 

than those with a lower 

RRI. Patients with high 

and low RRI had the 

same age, BMI, and 

systolic blood pressure. 

Patients with a 

low RRI and 

those with a high 

RRI had the 

same GFR. 

Diabetes patients have a 
substantially higher RRI 

than non-diabetics. In 

diabetic patients with 

increased RRI, 

albuminuria progresses 

more frequently. 

*“RRI, renal resistive index, DM, diabetes mellitus, HbA1c, glycated hemoglobin, UAE, urinary albumin excretion, PI, pulsatility index, 

BMI, body mass index, GFR, glomerular filtration rate, CKD, chronic kidney disease, HOMA, homeostatic model assessment.” 

 

 

 

 

 


