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Introduction: The kidney disease index (KDI), a novel index combining estimated glomerular 
filtration rate (eGFR) and urinary albumin/creatinine ratio (UACR), has been proposed as a 
potential clinical tool for accurately assessing kidney function. This may aid in the better prediction 
of cardiovascular events in type 2 diabetes mellitus (DM) patients.
Objectives: This study aims to investigate the mean value of the KDI and to evaluate the association 
between KDI, clinical, and paraclinical factors, and the 10-year cardiovascular risk in type 2 
diabetes patients. 
Patients and Methods: A cross-sectional descriptive study was conducted on 87 individuals (42 males 
and 45 females) diagnosed with type 2 DM. Fasting blood samples were taken to measure fasting 
plasma glucose (FPG), glycated hemoglobin (HbA1c), blood lipid profile, creatinine, and cystatin 
C levels. Spot urine samples were collected to assess urinary albumin, creatinine, and UACR. The 
eGFR values were calculated using the 2021 Chronic Kidney Disease Epidemiology Collaboration 
(CKD-EPI) Creatinine-Cystatin C equation. KDI was calculated as the geometric mean of 1/eGFR 
and the natural logarithmic transformation of (100×UACR). Traditional cardiovascular disease risk 
factors were included in calculating the 10-year cardiovascular risk, based on the Framingham risk 
score.
Results: The results show that the mean value of KDI was 0.54±0.28. Independently associated factors 
with KDI were age (P = 0.044), duration of DM (P < 0.001), high-density lipoprotein cholesterol 
(HDL-c) (P = 0.008), and HbA1c (P = 0.001). The correlation between the 10-year cardiovascular 
disease risk, as determined by the Framingham risk score, and KDI (r = 0.294, P = 0.024) was 
stronger than that of eGFR (r = -0.257, P = 0.049) but not UACR (r = 0.182, P = 0.168).
Conclusion: Adhering to recommendations for screening kidney function and injury in type 2 DM 
patients who are of advanced age, have a long duration of DM, have low plasma HDL-c levels, and 
high HbA1c levels is crucial. The potential inclusion of KDI in the prognostic models for adverse 
events, particularly cardiovascular disease and mortality, may provide additional insight alongside 
routine tests such as eGFR and UACR.
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Introduction
Diabetes mellitus (DM) has become a prevalent non-
communicable disease, with its complications being a 
significant cause of morbidity and mortality worldwide. 
According to the 2016 Global Report on Diabetes by 
the World Health Organization (WHO) the number 
of adults diagnosed with DM rose from 108 million in 
1980 to 422 million in 2014 (1). The global prevalence 
of DM has increased significantly, contributing to a rise in 
diabetic kidney disease (DKD) (2).

The harmful effects of hyperglycemia are divided into 
macrovascular complications (peripheral arterial disease, 
coronary artery disease and stroke) and microvascular 
complications (neuropathy, diabetic nephropathy, and 
retinopathy) (3). DKD associated with DM occurs in 20 
to 40% of DM patients (4). In addition, DKD typically 
develops after a duration of 10 years in type 1 DM, with 
the most common onset occurring 5 to 15 years after the 
diagnosis; however, DKD may be present at the time of 
diagnosis of type 2 DM (5).

Estimated glomerular filtration rate (eGFR) and level 
of albuminuria, as measured through the urine albumin-
to-creatinine ratio (UACR), are routinely used for 
individuals with DM and are important for predicting 
kidney outcomes, cardiovascular outcomes, all-cause 
mortality risks, and cardiovascular mortality risks (6). 
Some studies suggested that kidney disease index (KDI) 
may provide a more straightforward way of identifying 
high-risk individuals most likely to benefit from preventive 
therapies (7,8). Based on the results of previous studies, 
we assume that higher values ​​of KDI are also positively 
correlated with higher cardiov a scular risk.

Objectives
We conducted this study to investigate the mean value 
of KDI and its associations with relevant characteristics 
among Vietnamese patients with type 2 DM.

Patients and Methods
Study design and participants
A cross-sectional descriptive analysis study was conducted 
on patients with type 2 DM at the University Medical 
Center–Branch 2 outpatient clinic, Ho Chi Minh City, 

Vietnam, from December 2023 to April 2024.

Inclusion and exclusion criteria
Inclusion criteria were established for eligibility. 
Participants were required to have a confirmed diagnosis 
of type 2 DM based on the 2023 American Diabetes 
Association (ADA) criteria and to be actively receiving 
follow-up care at the clinic. Participants had to be 18 years 
old and provide voluntary informed consent to participate 
in the study.

A strict set of exclusion criteria was applied to ensure 
a homogeneous study population and minimize 
confounding factors. Patients with pre-existing 
hemoglobinopathies, prior diagnosed nephropathy, 
nephrotic syndrome, recurrent or prolonged hematuria 
(>3 months), or a rapid decline in eGFR (defined as a 
>30% increase in serum creatinine within three months) 
were excluded. Additionally, the study did not include 
individuals with kidney transplants, non-GFR-related 
creatinine abnormalities (due to muscle hypertrophy, 
bodybuilding, pregnancy, amputations, and medications 
affecting creatinine), non-DM-related albuminuria, or 
malignancies.

Data collection
Fasting blood samples (collected after an 8-12 hour 
overnight fast) were analyzed for fasting plasma glucose 
(FPG), glycated hemoglobin A1c (HbA1c), blood 
lipid profiles (total cholesterol, HDL-c, LDL-c and 
triglycerides), kidney function biomarkers (serum 
creatinine, serum cystatin C). eGFR values were calculated 
using the CKD-EPI Creatinine-Cystatin C equation 
(2021), which was recommended by the National Kidney 
Foundation and the American Society of Nephrology (9). 
Additionally, spot urine samples were collected to assess 
kidney damage via the UACR.

Fructosamine (µmol/L) concentrations measured using 
the Cobas 8000 colorimetric analyzer (Roche Diagnostics, 
Switzerland); HbA1c (%) levels determined using the 
Bio-Rad D-10® high-performance liquid chromatography 
analyzer (Bio-Rad Laboratories, USA). Serum creatinine 
and cystatin C were analyzed on Beckman Coulter 400 AU 
analyzer (Beckman Coulter, Inc., USA); serum creatinine 

Implication for health policy/practice/research/medical education:
This study evaluated the kidney disease index (KDI), a new marker that combines urine albumin-to-creatinine ratio (UACR) and estimated 
glomerular filtration rate (eGFR), among 87 patients with type 2 diabetes. The average KDI was 0.54 ± 0.28. The KDI was found to be 
independently associated with duration of diabetes and hemoglobin A1c (HbA1c). Additionally, KDI exhibited a stronger correlation with 
10-year cardiovascular risk compared to eGFR alone.
Please cite this paper as: Le TQ, Thanh KM, Tran TV, Doan TQ, Tang NM, Dang KML, Hoang MT, Hoang TT, Pham LT, Do HTH, 
Huynh TQ.  Associated factors of kidney disease index among patients with type 2 diabetes mellitus; a cross-sectional study in Vietnam. J 
Nephropathol. 2025;x(x):e27653. DOI: 10.34172/jnp.2025.27653.
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measured by the kinetic color test (Jaffé method) (mg/dL), 
calibrated to isotope dilution mass spectrometry (IDMS), 
and serum cystatin C measured by IDMS method (mg/L). 
Urinary albumin and creatinine concentrations from spot 
urine samples were measured using a Mission® U500 
urine analyzer (ACON Laboratories, USA). All blood 
and urine analyses were conducted using standardized 
procedures in the Department of Laboratory, University 
Medical Center–Branch 2, Ho Chi Minh City, Vietnam.

KDI calculation
KDI was calculated as the geometric mean of 1/eGFR 
and natural logarithmic transformation of (100×UACR), 
using the following formula (8);

2 1/eGFR × ln (100 ×UACR)

Outcomes
The Framingham risk score was used to assess the 10-
year risk of cardiovascular disease in patients aged 30-74 
years based on traditional cardiovascular risk factors (10). 
The results of traditional cardiovascular risk factors (sex, 
age, systolic blood pressure, anti-hypertensive treatment, 
current smoking, DM, HDL-c, and total cholesterol) 
were entered to calculate the 10-year cardiovascular risk 
(%) using the online calculator available at http://www.
framinghamheartstudy.org/risk/coronary.html (11).

Statistical analysis
Using Microsoft Office Excel 2019 for initial data 
organization, data analysis was performed using SPSS 27.0 
for statistical tests and visualizations. The Kolmogorov-
Smirnov test was conducted to assess the normality of 
the data. Categorical data were presented as frequencies 
and percentages. Continuous variables with normal 
distributions were described using the mean ± standard 
deviation (SD), while non-normally distributed variables 
were summarized as the median (interquartile range). 
Statistical significance was set at a two-tailed P value of < 
0.05.

A variety of statistical tests were used based on the 
characteristics of the data. Using chi-square or Fisher’s 
exact test to compare proportions between groups, 
Student’s T test or Mann-Whitney U test were employed 
to compare means between two groups. To evaluate the 
correlation between the variables, we used Pearson’s or 
Spearman’s correlation. The direction of the correlation 
coefficient indicated the direction of the association, with 
positive values representing positive relationships and 
negative values representing inverse relationships.

Results
Table 1 presents the clinical characteristics of the 

participants. Table 2 shows the reflective indicators of 
kidney function and damage. The median eGFR was 
37.0 (23.0–50.0) mL/min/1,73 m2, the median inverse 
of eGFR (1/eGFR) was 0.027 (0.02–0.04). Regarding 
proteinuria status, the median UACR was 245.31 (23.00–
853.00) mg/mmol, and the mean ln (100×UACR) was 
9.64  ±  2.16. The mean KDI in our study was 0.47 ± 0.17.

Using the mean value of KDI as the cutoff. Differences 
in clinical and paraclinical characteristics were evaluated 
between the two groups, KDI <0.47 and KDI ≥0.47

In our study, KDI had a significantly positive correlation 
with age (r = 0.274; P = 0.010), duration of DM (r = 0.481; 
P = 0.001), the Framingham risk score (r = 0.294; 
P = 0.024), however no significant correlation with other 
clinical characteristics was found. Among paraclinical 
values, KDI showed a statistically significant correlation 
with FPG (r = 0.215; P = 0.045), HbA1c (r = 0.288; 
P = 0.007), HDL-c (r = -0.330, P = 0.002) (Table 3).

Of 87 study participants, 59 (67.8%) were aged 30-
74 years and eligible for the Framingham cardiovascular 
risk calculation. In these eligible participants, Spearman’s 
correlation analysis evaluated the relationship between 
10-year cardiovascular risk and the three factors: eGFR, 
UACR, and KDI (Table 3).

Table 1. Clinical characteristics of study participants

Characteristics Median (IQR)

Age (years)a 67.33 ± 13.92
Duration of DM (years) 7.00 (3.00–13.00)

BMI (kg/m2) 23.95 (21.93–25.51)

Triglyceride (mmol/L) 2.28 (1.60–4.52)

Total cholesterol (mmol/L) 4.40 (3.30–6.10)

LDL-c (mmol/L) 2.82 (1.90–3.60) 

HDL-c (mmol/L) 0.97 (0.85–1.19)

HbA1c (%) 6.90 (6.16–8.50)

FPG (mg/dL) 131.00 (106.20–159.00)
The Framingham risk score 23.60 (16.80–30.30)

a Data are expressed as mean ± SD.
Abbreviations: DM, diabetes mellitus; BMI, body mass index; LDL-c, 
Low-density lipoprotein cholesterol; HDL-c, High-density lipoprotein 
cholesterol; FPG, Fasting plasma glucose.

Table 2. Characteristics of kidney disease index

Characteristics Median (IQR)

eGFR 37.00 (23.00 – 50.00)
1/eGFR 0.03 (0.02 – 0.04)

UACR 27.72 (2.60 – 96.39)

ln (100×UACR)a 7.46 ± 2.16
KDIa 0.47 ± 0.17

a Data are expressed as mean ± SD.
Abbreviations: ln, Natural logarithm; KDI, kidney disease index; eGFR, 
estimated glomerular filtration rate; UACR, Urine albumin-to-creatinine 
ratio.
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Kidney disease index
Conducted univariate linear regression analysis to assess 
whether the independent variable (KDI) could be 
predicted by each independent variable (age, duration 
of DM, HbA1c, FPG, HDL-c and the Framingham 
risk score) (Table 4). The multivariable linear regression 
analysis included all covariates with a P < 0.25 in the 
univariate linear regression analysis (age, duration of DM, 
HbA1c, FPG, HDL-c and the Framingham risk score).

A multivariable regression model was statistically 
significant (F (6, 52) = 5.35; P < 0.001) and met the 
assumptions required for valid linear regression. The 
coefficient of determination (R² = 0.382) indicates that 
the independent factors with KDI were duration of DM 
and HbA1c, accounting for 38.2 % of the variation in the 
KDI (Table 4).

Discussion
Our study showed that the mean age of the KDI<0.47 
group (63.83 ± 12.90 years) was statistically significantly 

lower than that of the KDI ≥ 0.47 group (71.45 ± 14.10 
years; P = 0.008). the study by Gerstein et al also recorded 
similar results, with a difference in mean age between 
five percentiles of the KDI (P < 0.0001). Meanwhile, the 
meta-analysis by Azagew et al combining the results of 
11 previous studies enrolled patients aged ≥55 years with 
DKD. The analysis found an adjusted odds ratio (aOR) 
of 1.11 (95% confidence interval [CI] = 1.03–1.20), 
with a heterogeneity index (I²) of 0.0% and a p-value of 
0.488 (12). With increasing life expectancy and changes 
in the nutritional composition of diets, the number of 
patients with high-risk factors related to heart disease is 
rising, contributing to the increased prevalence of DKD, 
especially in older adults (13). The decline in renal 
function with age may play a role in this trend, as aging is 
associated with a gradual decline in GFR (14). Our study 
found that the decline in eGFR is more pronounced than 
UACR across age groups.

The male distribution between the two KDI groups 
(KDI <0.47 group: 53.2%; KDI ≥0.47 group: 42.5%) 

Table 3. Correlation between kidney related characteristics and clinical characteristics

Characteristics Correlation coefficient (95% CI) P value

Age (years)
UACR -0.024 (0.240 – 0.194) 0.815*
eGFR -0.396 (-0.564 – -0.196) <0.001*
KDI 0.274 (0.068 – 0.459) 0.010**

Duration of DM (years)
UACR 0.261 (0.047 – 0.452) 0.043*
eGFR -0.479 (-0.630 – -0.293) <0.001*
KDI 0.481 (0.295 – 0.632) <0.001*

BMI (kg/m2)
UACR -0.005 (-0.222 – 0.212) 0.962*
eGFR -0.031 (-0.246 – 0.187) 0.775*
KDI 0.036 (-0.182 – 0.250) 0.742*

Triglyceride (mmol/L)
UACR 0.255 (0.041– 0.447) 0.017*
eGFR -0.111 (-0.320 – 0.108) 0.035*
KDI 0.189 (-0.029 – 0.389) 0.080*

Total Cholesterol (mmol/L)
UACR 0.148 (-0.071 – 0.354) 0.148*
eGFR 0.202 (-0.016 – 0.401) 0.061*
KDI -0.087 (-0.298 – -0.132) 0.422*

LDL-c (mmol/L)
UACR 0.145 (-0.074 – 0.350) 0.181*
eGFR 0.194 (-0.024 – 0.394) 0.072*
KDI -0.080 (-0.292 – 0.139) 0.461*

HDL-c (mmol/L)
UACR -0.107 (0.170 – 0.546) 0.373*
eGFR 0.357 (0.152 – 0.546) <0.001*
KDI -0.319 (-0.501 – -0.109) 0.003*

HbA1c
UACR 0.390 (0.189 – 0.559) <0.001*
eGFR -0.215 (-0.413 – 0.002) 0.045*
KDI 0.302 (0.092 – 0.487) 0.004*

FPG
UACR 0.396 (0.196 – 0.564) <0.001*
eGFR -0.113 (-0.322 – 0.106) 0.298*
KDI 0.234 (0.018 – 0.429) 0.029*

The Framingham risk score
UACR 0.182 (-0.085 – 0.425) 0.168*
eGFR -0.257 (-0.487 – 0.007) 0.049*
KDI 0.294 (0.034 – 0.517) 0.024*

Abbreviation: UACR, Urine albumin to creatinine ratio; BMI, Body mass index; eGFR, estimated glomerular filtration rate; CI, Confidence interval; DM, 
Diabetes mellitus; UACR, Urine albumin to creatinine ratio; KDI, kidney disease index;  FPG, Fasting plasma glucose; HbA1c, Glycated hemoglobin A1c; 
LDL-c, Low-density lipoprotein cholesterol; HDL-c, High-density lipoprotein cholesterol.
* Spearman’s rank correlation analysis; ** Pearson’s correlation analysis.
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showed no significant difference (P = 0.320). In contrast, 
Gerstein et al found differences in female distribution 
across the five quintiles of KDI (8). The difference in 
sex distributions in advanced stages of DKD may be 
attributed to variations in sex hormones. Estrogen may 
have a potential reno-protective effect (15). Estrogen 
has anti-inflammatory properties and regulates immune 
responses of cells as demonstrated by the detection of 
estrogen receptors on the surface of T cells and antigen-
presenting cells (16). These receptor-mediated signaling 
can regulate immune responses and protect kidneys 
from hyperglycemia-induced damage. However, in 
postmenopausal women, as endogenous estradiol levels 
decreases, the reno-protective effects of anti-inflammation 
and regulation of immune responses are significantly 
reduced (17).

In our study, the median duration of DM was 7 (3.00–
13.00) years. There was a significant difference in the 
median duration of DM between the KDI < 0.47 group 
and the KDI≥0.47 group (P < 0.001). This finding was 
consistent with the conclusions of a previous study by 
Gerstein et al, in which there was a statistically significant 
difference in the mean duration of DM: 9.5 ± 6.6; 
9.6 ± 6.6; 10.3 ± 6.8; 10.7 ± 7.4 and 12.5 ± 8.2 years from 
the first to the fifth quartile (P < 0.0001) (8). Likewise, 
Azagew et al examined 10 previous studies. They found 
that diabetic patients with a longer duration of DM 
(≥10 years) were 1.23 times more likely to develop DKD 
compared to those with a shorter duration (aOR = 1.23; 

95% CI = 1.05–1.45; heterogeneity index I2 = 0.0%, 
p = 0.567) (12). A study involving 11,140 type 2 DM 
patients by Zoungas et al reported that duration of DM 
was independently associated with microvascular events 
(hazard ratio [HR] = 1.28; 95% CI = 1.23–1.33), and 
for every 5 years of duration of type 2 DM, the risk 
of microvascular events increased by 28% (18). The 
duration of type 2 DM is a crucial factor in developing 
DKD. Therefore, intensive and appropriate care for DM 
patients, particularly the elderly, may slow the progression 
of long-term complications and improve quality of life.

In our study, we did not find a statistically significant 
difference in median systolic blood pressure (P = 0.939) or 
diastolic blood pressure (p = 0.156) between the two groups 
of KDI. The study by Gerstein et al reported a statistically 
significant difference in mean systolic blood pressure (P < 
0.0001), but not diastolic blood pressure (P = 0.3296) 
across five quartiles of KDI (8). There is a change in blood 
pressure according to the diurnal rhythm in the group 
of DM patients with hypertension (19). It is possible 
that study participants in the KDI group ≥0.47 include 
individuals with non-dipper blood pressure (no decrease 
or little decrease blood pressure at night) and people with 
reverse dipper (blood pressure at night is higher than 
during the day), and these two forms of increased blood 
pressure are related to cardiovascular risk (20). Therefore, 
ambulatory blood pressure monitoring in DM patients 
with hypertension should be performed to identify this 
hidden uncontrolled hypertension (21). Besides, study 

Table 4. Univariate linear regression analysis and multivariate linear regression model with KDI as a dependent variable

Characteristics
Unstandardized coefficients Standardized 

coefficients
T P value

B Standard error

Univariate linear regression analysis

Age (years) 0.003 0.001 0.254 2.421 0.018

Duration of DM (years) 0.012 0.002 0.480 5.042 <0.001

HDL-c (mmol/L) -0.164 0.067 -0.256 -2.437 0.017

FPG (mg/dL) 0.00062 0.000318 0.207 1.950 0.054

HbA1c (%) 0.029 0.010 0.306 2.966 0.004

The Framingham risk score 0.006 0.003 0.264 2.069 0.043

Multivariate linear regression model

Age (years) 0.002 0.002 0.120 0.916 0.364

Duration of DM (years) 0.008 0.003 0.319 2.718 0.009

HDL-c (mmol/L) -0.132 0.079 -0.193 -1.683 0.098

FPG (mg/dL) -0.0003 0.0004 -0.119 -0.826 0.413

HbA1c (%) 0.042 0.013 0.459 3.135 0.003

The Framingham risk score 0.003 0.003 0.125 0.974 0.335

Constant 0.162 0.121 1.336 0.185

Abbreviation: DM, Diabetes mellitus; HDL-c, High-density lipoprotein cholesterol; VIF, Variance inflation factor; FPG, Fasting plasma glucose; HbA1c, 
Glycated hemoglobin A1c.
Note: A value of VIF <2 was identified as multicollinearity is not presented.
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participants might have well-controlled blood pressure 
due to anti-hypertensive medications. The goal of optimal 
blood pressure control in patients with DKD is to 
reduce renal function decline and improve cardiovascular 
outcomes. However, the optimal blood pressure level 
in these patients has not yet been determined. KDIGO 
2021 treatment guidelines recommend aggressive blood 
pressure control, with a target blood pressure level of <120 
mm Hg, based on evidence that the cardiovascular benefits 
outweigh the risks of kidney damage associated with lower 
blood pressure targets (22). Nevertheless, individualized 
blood pressure targets may be necessary, depending on 
age, type of diabetes, and stage of chronic kidney disease. 
Less aggressive treatment strategies may be considered 
for older, frail patients with kidney disease but without 
albuminuria, due to the J-shaped relationship between 
lower blood pressure and cardiovascular mortality.

Our study shows that the median FPG and HbA1c 
between the two KDI groups are not statistically different 
(P > 0.05). In contrast, the survey by Gerstein et al showed 
a statistically significant difference in mean HbA1c 
across five quartiles of KDI (P < 0.0001). ADA and the 
European Association for the Study of Diabetes also note 
that HbA1c may not be reliable in advanced CKD due 
to its limitations in conditions that alter the erythrocyte 
lifespan, such as anemia, exogenous erythropoietin 
treatment, and other comorbidities commonly seen in this 
patient group (23).

Among the four types of plasma lipids, our study 
found statistically significant differences in the median 
plasma cholesterol (P = 0.006), HDL-c (P = 0.014), and 
LDL-c (P = 0.008) between the two groups of KDI. 
Median HDL-c levels in the group with KDI < 0.47 
were significantly higher than in the group with KDI 
≥0.47. Interestingly, significantly higher median plasma 
cholesterol and LDL-C levels were observed in the group 
with KDI <0.47 compared to the group with KDI ≥0.47. 
Gerstein et al showed a statistically significant difference 
in mean LDL-C levels across five quartiles (p<0.001) (8). 
Dyslipidemia is common and affects approximately 70–
85% of patients with type 2 DM. It may be attributed 
to a diet high in carbohydrates and fats, low in vegetables 
and fruits, lack of physical activity, socioeconomic factors, 
and medical conditions. In type 2 DM, insulin resistance 
and hyperglycemia increase triglyceride levels, elevating 
glycerol-rich lipoproteins. A study of Xiang et al found 
no linear association between LDL-c levels and the risk 
of DKD in patients with type 2 diabetes. LDL-c levels 
<2.97 mmol/L may increase the risk of DKD (24). Wang 
et al (20) showed a U-shaped association between HDL-c 
levels and DKD risk in patients with type 2 DM, where 
both low or high HDL-c levels may increase the DKD risk 
in patients with type 2 DM (25).

A univariate regression analysis was conducted on 
variables that showed statistically significant correlations 
with KDI, including age, duration of DM, HDL-c, 
HbA1c, FPG and the Framingham risk score. Results from 
the univariate regression model revealed that two variables, 
duration of DM (p = 0.009) and HbA1c (p = 0.003), were 
associated with KDI but not age (p = 0.364), HDL-c 
(p = 0.098), FPG (p = 0.413) and the Framingham risk 
score (p = 0,335). The selection of potential variables 
(p<0.25) from univariate regression analysis was 
maintained for integration into the multivariate regression 
model. The multivariate analysis results indicated four 
independent associated factors with KDI were duration of 
DM (p = 0.009) and HbA1c (p = 0.003).

This result is consistent with findings from earlier 
research. DKD was associated with advanced age, 
longer duration of DM, poor plasma glucose control, 
and dyslipidemia (26). Farah et al conducted a study 
that utilized logistic regression analysis to examine the 
association of DKD and independent variables such as age 
>60 years, duration of DM, HbA1c >7%, demonstrating 
a significant association (p < 0.0001) (27). Multivariate 
analysis identified age >60 years (OR = 1.02; 95% 
CI = 1.01 –1.03; p <0.01) and low HDL-c (OR = 0.98; 
95% CI = 0.97–0.99; p <0.01) as independent associated 
factors with DKD in DM patients (27). Another study 
by Duan et al presented findings from a logistic regression 
analysis, in which the dependent variable was the presence 
of DKD, revealing a positive association between DKD 
and advancing age (OR = 1.23; 95% CI = 1.13–1.33), 
dyslipidemia (OR = 2.51; 95% CI = 2.15–2.92) (28).

After examining the correlation between eGFR, UACR, 
and KDI with clinical and paraclinical characteristics, our 
findings indicated that KDI exhibited higher correlation 
coefficients with traditional cardiovascular disease risk 
factors than eGFR and UACR. We further evaluated the 
correlations between 10-year cardiovascular risk based on 
the Framingham risk score and the independent variables 
such as eGFR, UACR, and KDI. The findings revealed 
a correlation between the 10-year cardiovascular risk and 
KDI (r=0.294, p=0.024) that is stronger than eGFR (r=-
0.257, p=0.049) but not UACR (r=0.182, p=0.168). 
Previous research has assessed the potential improvement 
in cardiovascular mortality prediction by incorporating 
eGFR and/or UACR into predictive models. Matsushita 
et al demonstrated that the inclusion of both eGFR and 
proteinuria in the SCORE2-OP (Systematic Coronary 
Risk Evaluation 2-Older Persons) models enhanced the 
predictive accuracy of cardiovascular disease compared to 
the original models by the European Society of Cardiology 
in 2021 (29). According to the research by Nerpin et al 
(30). The addition of eGFR and UACR to the traditional 
cardiovascular risk factors in the multivariable Cox 
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regression model led to enhanced accuracy in predicting 
cardiovascular mortality.

Conclusion
Research on the KDI, which combines two routine values 
(UACR and eGFR) in patients with DKD, revealed a mean 
KDI of 0.47 ± 0.17. Consequently, it is crucial to adhere 
to recommendations for screening kidney function and 
injury in type 2 DM patients with long duration of DM 
and high HbA1c. Including KDI in prognostic models 
for adverse events, particularly cardiovascular disease, and 
cardiovascular mortality, may provide additional insight 
beyond standard tests such as eGFR and UACR.

Limitations of the study 
The cross-sectional design does not assess a causal 
relationship between KDI and cardiovascular risk or 
progression of kidney disease. Single-center collection 
and small sample size may limit the generalizability of the 
results.
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