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Navigating the future of diabetes: innovative =

nomogram models for predicting all-cause
mortality risk in diabetic nephropathy
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Abstract

Objective This study aims to establish and validate a nomogram model for the all-cause mortality rate in patients
with diabetic nephropathy (DN).

Methods We analyzed data from the National Health and Nutrition Examination Survey (NHANES) spanning

from 2007 to 2016. A random split of 7:3 was performed between the training and validation sets. Utilizing follow-up
data until December 31, 2019, we examined the all-cause mortality rate. Cox regression models and Least Absolute
Shrinkage and Selection Operator (LASSO) regression models were employed in the training cohort to develop

a nomogram for predicting all-cause mortality in the studied population. Finally, various validation methods were
employed to assess the predictive performance of the nomogram, and Decision Curve Analysis (DCA) was conducted
to evaluate the clinical utility of the nomogram.

Results After the results of LASSO regression models and Cox multivariate analyses, a total of 8 variables were
selected, gender, age, poverty income ratio, heart failure, body mass index, albumin, blood urea nitrogen and serum
uric acid. A nomogram model was built based on these predictors. The C-index values in training cohort of 3-year,
5-year, 10-year mortality rates were 0.820, 0.807, and 0.798. In the validation cohort, the C-index values of 3-year,
5-year, 10-year mortality rates were 0.773,0.788, and 0.817, respectively. The calibration curve demonstrates satisfac-
tory consistency between the two cohorts.

Conclusion The newly developed nomogram proves to be effective in predicting the all-cause mortality risk
in patients with diabetic nephropathy, and it has undergone robust internal validation.
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Introduction
Diabetes is a chronic, non-communicable, multisystemic
disease characterized by elevated blood glucose levels
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of death and disability globally. This holds true regardless
of national boundaries, age groups, or gender influences
[3]. Prolonged elevated blood glucose levels can also lead
to numerous secondary complications, affecting vari-
ous systems or organs in the body. These complications
include diabetic retinopathy, diabetic peripheral neurop-
athy, and diabetic nephropathy, among others [4].

Diabetic nephropathy (DN) is the most common com-
plication of diabetes mellitus (DM), with estimates sug-
gesting that as much as 40%-50% of diabetic patients may
progress to diabetic nephropathy. Its primary character-
istics include pathological albumin excretion in urine,
glomerular lesions, and a decrease in glomerular filtra-
tion rate (GFR). Ultimately, it can lead to end-stage renal
failure, associated with a higher mortality rate on a global
scale [5, 6]. Furthermore, patients with DN often have
concurrent cardiovascular diseases, which worsen the
overall prognosis and further contribute to an increased
mortality rate [7]. Epidemiological evidence indicates
that as subsequent complications arise in individuals
with diabetes, significant demands are placed on family,
society, hospitals, and financial resources, and diabetes
has emerged as a significant global public health concern
[8].

Previously, several studies [9-11] have explored fac-
tors associated with the mortality rate of DN patients.
However, effective tools for further predicting patient
mortality have been lacking. Nomograms are a visual sta-
tistical prognostic tool that, by calculating scores based
on potential predictive factors, can offer a rapid assess-
ment of clinical risk stratification and prognosis. They
are now widely used in the clinical assessment of disease
prognosis [12, 13]. The aim of this study is to establish and
validate an appropriate predictive model for the all-cause
mortality rate in DN patients. This model is intended to
rapidly identify high-risk patients and provide individu-
alized interventions according to the patient’s situation
timely, thereby helping to reduce the risk of premature
death in individuals with diabetic nephropathy. The ulti-
mate goal is to alleviate the burden on both families and
the healthcare system. The study focuses on creating and
validating a nomogram for predicting the all-cause mor-
tality rate based on a United States population with dia-
betic nephropathy.

Methods

Database and study subjects

The National Health and Nutrition Examination Survey
(NHANES) (https://wwwn.cdc.gov/nchs/) is a cross-sec-
tional survey conducted by the Centers for Disease Con-
trol and Prevention (CDC) in the United States. It aims
to assess the health and nutritional status of the non-
institutionalized U.S. population. The survey employs a
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stratified, multistage probability design to recruit a repre-
sentative sample of the U.S. population. Data is collected
through structured interviews conducted at home, health
screenings at mobile examination centers, and labora-
tory sample analysis [14]. NHANES is designed and man-
aged by the National Center for Health Statistics, and its
research ethics review is approved by its Institutional
Review Board.

Participants included adult patients with diabe-
tes, excluding those who were pregnant. Diabetes was
defined as a diagnosis of diabetes and the use of insulin
or oral hypoglycemic agents, with fasting blood glucose
levels greater than 7.0 mmol/L (126 mg/dL) or glycated
hemoglobin Alc (HbAlc) levels exceeding 6.5% [15].
The diagnosis of diabetic nephropathy was established
in diabetic patients with an albumin-to-creatinine ratio
(ACR)>300 mg/g or an estimated glomerular filtration
rate (eGFR)<60 ml/min/1.73m? [16]. Participants lack-
ing essential variable information were excluded. The
detailed selection process is illustrated in Fig. 1. Follow-
up all-cause mortality rates were determined using the
national death index up to December 31, 2019.

Potential predictors

When selecting variables in a prediction model, multiple
factors should be considered comprehensively, includ-
ing the correlation of variables, predictive ability, data
availability, and model complexity. Standardized ques-
tionnaires were utilized to collect participants’ socio-
demographic characteristics, smoking status, alcohol
consumption, diabetes medication use, and hypertension
information. Participants who smoked fewer than 100
cigarettes in their lifetime were classified as non-smok-
ers, while those who had smoked over 100 cigarettes in
the past but did not quit were defined as current smok-
ers. Former smokers were individuals who had smoked
over 100 cigarettes in the past but had already quit. Race/
ethnicity was categorized as Mexican—American, other
Hispanic, non-Hispanic white, non-Hispanic black, and
other races. Educational attainment was classified as less
than high school, high school or equivalent, and college
or higher. Poverty Income Ratio (PIR) is calculated by
dividing family income by poverty guidelines (specific to
family size) and the appropriate year and state. This vari-
able is an indicator of the ratio of household income to
poverty scores. And the PIR were defined as<1, 1-3,>3.
Body Mass Index (BMI) was calculated as weight divided
by height squared (kg/m?) and categorized as<25.0,
25.0-30.0, and >30.0. We also included various labora-
tory markers, including hemoglobin, platelet count, urine
creatinine, urine protein, total cholesterol, triglycer-
ides, uric acid, creatinine, albumin, alanine aminotrans-
ferase, and aspartate aminotransferase, all of which were
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n=30694

Exclusion for participants
younger than 18 years
n=19864

y

n=30377

Exclusion for participants due to
pregnancy
n=317

n=26306

Exclusion for participants with
other missing items
n=4071

n=4363

Exclusion for participants
without diabetes mellitus
n=21943

Total DN n=2862

Fig. 1 Flow chart of the cohorts

obtained from the NHANES database and measured as
previously described in the literature [17, 18].

Statistical analyses

Statistical analyses were conducted using SPSS (ver-
sion 26) and R Studio (version R 4.2.2) software. Data
collected from the NHANES database were randomly
divided into training and validation sets in a 7:3 ratio,
with subsequent comparison of data between the two
groups. Categorical variables were presented as num-
bers and percentages, while continuous variables were
expressed as mean + standard deviation (SD). Chi-square
test or Fisher’s exact test was employed for categorical
variables, and t-test or Mann—Whitney U test for con-
tinuous variables. Initially, Cox univariate analysis was
utilized to examine the impact of various factors on the

Exclusion for paticipants without
DN n=1681

survival time of patients in the training group. Concur-
rently, in the training cohort, LASSO logistic regression
analysis was employed for multivariate analysis to iden-
tify independent risk factors. The factors selected by
LASSO were further confirmed using COX multivariate
regression model to identify meaningful predictors and
construct the nomogram.

Once the nomogram was constructed, its performance
was evaluated in both the training and validation groups.
Discriminative ability of the nomogram was assessed
using the area under the receiver operating characteris-
tic (ROC) curve (AUC). Calibration curves were plotted
to analyze the relationship between observed and pre-
dicted probabilities in both the training and validation
cohorts. Additionally, a Decision Curve Analysis (DCA)
method was employed to develop a model predicting the
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maximum net benefit [19]. Results with a p-value <0.05
were considered statistically significant.

Results

Study population

After the final selection process, the study included a
total of 2682 patients with diabetic nephropathy, with
1877 individuals in the training cohort and 805 indi-
viduals in the internal validation cohort. Apart from
a difference in the incidence of stroke (P<0.05), there
were no statistically significant differences in other vari-
ables between the two groups. Median follow-up was
79 months, during the follow-up period, 532 (27.28%)
individuals in the training cohort and 240 (29.81%) indi-
viduals in the validation cohort experienced all-cause
mortality. Detailed characteristics data for both groups
are presented in Table 1.

Development of nomogram
We conducted a Cox univariate analysis on the variables
in the training set of Table 1 to identify factors influenc-
ing survival. Simultaneously, we included the variables
from the training set of Table 1 in a LASSO regression
and, in combination with a multivariate Cox regression
model (Table 2), ultimately determined 8 variables for
the construction of a nomogram. The coefficients profile
is plotted in the Fig. 2A and cross-validated error plot of
the LASSO regression model is also shown in the Fig. 2B.
Based on the results of the final model, we developed
a nomogram for predicting the probabilities of all-cause
mortality in patients with diabetic nephropathy at 3, 5,
and 10 years (Fig. 3). The nomogram consists of several
predictive variables, with each variable assigned a differ-
ent weighted score in the diagram, and these scores carry
distinct weightings. The final total score, obtained by
summing individual scores, represents the 3-year, 5-year,
and 10-year mortality risks, with a higher total score
indicating a greater risk of all-cause mortality.

Internal and external validation

Internal and external validation were conducted using
ROC curves to assess the model’s performance. In the
training cohort, the predictive models for 3-year, 5-year,
10-year mortality rates had AUCs of 0.820 (95% CI:
0.788-0.853), 0.807 (95% CI: 0.779-0.834), and 0.798
(95% CI: 0.767-0.829), respectively (Fig. 4A). In the vali-
dation cohort, the AUCs for the predictive models of
3-year, 5-year, 10-year mortality rates were 0.773 (95%
CI: 0.724-0.823), 0.788 (95% CI: 0.746—0.830), and 0.817
(95% CI: 0.776-0.859), respectively (Fig. 4B), which indi-
cates that our model has good stability and prediction
accuracy. Calibration curves in both the training and val-
idation groups demonstrated good consistency between
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the model's predicted outcomes and actual results
(Fig. 5A and B).

The Fig. 6 displays the DCA curves associated with
the nomogram for the training (Fig. 6A) and validation
groups (Fig. 6B), indicating that the nomogram provides
significant net benefits for clinical application based on
its DCA curve. When the blue line is above both the
“ALL” and “None” lines, it indicates favorable net benefit
from intervention. The DCA curve assists in making bet-
ter clinical decisions.

Discussion

Utilizing NHANES data and follow-up results, we devel-
oped and validated a nomogram for predicting all-cause
mortality in patients with diabetic nephropathy. This
nomogram integrates patient characteristics with routine
laboratory tests to estimate the all-cause mortality risk in
these patients at 3, 5, and 10 years. Our study employed
COX regression and LASSO regression, ultimately incor-
porating eight factors: gender, age, PIR, heart failure,
BM]I, albumin, blood urea nitrogen and serum uric acid.
For male patients, older age, lower family income, con-
comitant heart failure, and underweight status, lower
albumin levels, and higher levels of uric acid and blood
urea nitrogen were associated with a higher risk of all-
cause mortality. Previous research [16, 20-23] has con-
sistently confirmed the varying impact of these factors on
the survival of patients with diabetic nephropathy.

The global epidemic of diabetes continues to esca-
late, affecting both developed and developing countries.
According to statistics, deaths related to vascular compli-
cations of diabetes saw a significant increase from 2000
to 2016, primarily driven by a rise in mortality associ-
ated with kidney complications [24]. The development
and application of the nomogram can significantly aid
doctors in identifying high-risk populations. With the
growing population of diabetic patients, preventing com-
plications and reducing mortality in patients with dia-
betic nephropathy are of paramount importance. Despite
the use of inpatient data to construct the nomogram by
Wang [25] in previous validations, many variables in
their model require hospitalization. Currently, there is
no predictive model for non-hospitalized patients, and
this population deserves particular attention and aware-
ness. Therefore, establishing an assessment tool to pre-
dict the all-cause mortality risk in patients with diabetic
nephropathy is imperative. Our study aims to construct a
prognostic model combining patient characteristics and
simple laboratory tests to identify high-risk individuals
and reduce the risk of premature death in patients with
diabetic nephropathy. According to the internal valida-
tion of our research data, our nomogram effectively pre-
dicts the all-cause mortality risk in patients with diabetic
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Table 1 Baseline characteristics in training and validation cohorts
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Characteristic Total N=2682 Training Cohort N=1,877 Validation Cohort N=805 P

Gender 0.5
Male 1386(51.7%) 978 (52.1%) 408 (50.7%)
Female 1296 (48.3%) 899 (47.9%) 397 (49.3%)

Age 64.7+12.1 65+12 65+12 0.729

Race 0612
Mexican American 415 (15.5%) 290 (15.5%) 125 (15.5%)
Other Hispanic 280 (10.4%) 195 (10.4%) 85 (10.6%)
Non-Hispanic White 989 (36.9%) 677 (36.1%) 312 (38.8%)
Non-Hispanic Black 776 (28.9%) 559 (29.8%) 217 (27.0%)
Others 222 (8.3%) 156 (8.3%) 66 (8.2%)

Education 0.834
Less than high school 959 (35.8%) 665 (35.4%) 294 (36.5%)
High school diploma or GED 615 (22.9%) 435 (23.2%) 180 (22.4%)
More than high school 1108 (41.3%) 777 (41.4%) 331 (41.1%)

PIR 0.647
<1 658 (24.5%) 461 (24.6%) 197 (24.5%)
1-3 1311 (48.9%) 908 (48.4%) 403 (50.1%)
>3 713 (26.7%) 508 (27.1%) 205 (25.5%)

BMI 0513
<25 361(13.5%) 247 (13.2%) 114 (14.2%)
25-30 744(27.7%) 513 (27.3%) 231 (28.7%)
>30 1577(58.8) 1,117 (59.5%) 460 (57.1%)

Smoke status 0.932
Never 869 (32.4%) 609 (32.4%) 260 (32.3%)
Former 1473 (54.9%) 1,033 (55.0%) 440 (54.7%)
Current 340 (12.7%) 235 (12.5%) 105 (13.0%)
Drink 1184 (44.1%) 829 (44.2%) 355 (44.1%) 0.975
Hypertension 1960 (73.1%) 1,376 (73.3%) 584 (72.5%) 0.683
Heart failure 323 (12.0%) 229 (12.2%) 94 (11.7%) 0.703
CAD 575 (21.4%) 409 (21.8%) 166 (20.6%) 0499
Stroke 292 (10.9%) 188 (10.0%) 104 (12.9%) 0.027
HbA1c % 740+1.77 739+1.78 741174 0.763
TC mmol/L 475+£1.21 472+1.22 481+1.19 0.094
TG mmol/L 218+1.73 217+1.78 2224161 0435
HDL mmol/L 1.24+0.38 1.25+0.39 1.22+037 0127
ALT U/L 26+35 27+40 25+18 0.228
AST U/L 27425 2721 27+32 0.884
Albumin g/L 41.2+35 41.2+36 410433 0.209
BUN mmol/L 6.54+335 6.55+342 6.50+3.19 0.670
UA mg/dL 6.12+1.65 6.11+£1.65 6.16+1.64 0452
ACR 241+874 246+914 227+774 0.577
eGFR 52+19 52+19 52+19 0.763
Follow-up, month 82.15+37.73 82.07+3743 82.61+36.31 0.836
Death 772 (28.8%) 532 (27.28%) 240 (29.81%) 0.594

Number and proportion were presented for categorical variables, mean and standard deviation were presented for continuous variables

PIR Poverty Income Ratio, BMI Body Mass Index, CAD Coronary Artery Disease, HbA1c Glycated Hemoglobin, TC Total Cholesterol, TG Triglyceride, HDL High-density
lipoprotein, ALT Alanine aminotransferase, AST Aspartate aminotransferase, BUN Blood Urea Nitrogen, UA Uric Acid, ACR albumin-to-creatinine ratio, eGFR estimated

glomerular filtration rate
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Table 2 Cox multivariate regression models in the training

cohort
Characteristic Live Death HR 95%(Cl P
Gender

Male 978 308 Ref - -

Female 899 224 0.65 0.55,0.78 <0.001
Age 1,877 532 1.07 1.06,1.08 <0.001
PIR

<1 461 135 Ref - -

1-3 908 289 0383 0.67,1.02 0.072

>3 508 108 0.55 0.42,0.71 <0.001
Heart failure

No 1,648 419 — —

Yes 229 113 1.74 141,216 <0.001
BMI

<25 247 105 — —

25-30 513 154 0.64 0.50,0.82 <0.001

>30 1117 273 051 041,065 <0.001
Albumin g/L 1,877 532 0.90 0.88,0.92 <0.001
BUN mmol/L 1,877 532 1.07 1.05,1.09 <0.001
UA mg/dL 1,877 532 1.07 1.02,1.13 0.011

HR Hazard Ratio, C/ Confidence Interval, PIR Poverty Income Ratio, BM/ Body
Mass Index, BUN Blood Urea Nitrogen, UA Uric Acid

nephropathy, with favorable calibration curve results.
The DCA curve also suggests that intervention to a cer-
tain extent can increase the net benefit for patients. These
findings confirm the performance of our nomogram.
Previous research has already identified and confirmed
age as one of the factors influencing the overall mortality
risk in patients with diabetic nephropathy [22]. In a pro-
spective cohort study assessing the 2-year cardiovascular
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mortality risk in diabetic patients, age was found to be
one of the factors contributing to cardiovascular mortal-
ity [20]. Similarly, in the context of machine learning pre-
dicting the incidence of diabetic nephropathy in diabetes
patients, age showed a positive correlation with the risk
of developing diabetic nephropathy [26]. Furthermore, in
a study on overall mortality in type 2 diabetes patients,
it was observed that deceased patients were generally
older compared to those who survived [27]. This aligns
with one of the predictive factors identified in our study,
emphasizing that older patients bear a greater burden
of overall mortality risk. Gender is also a significant fac-
tor in the relevant mortality of patients with diabetic
nephropathy. Overall, male patients tend to have a higher
risk of overall mortality compared to female patients.
Wang [28] conducted a study on 2535 diagnosed partici-
pants with diabetes in NHANES from 1999 to 2018, and
the results revealed that the risk of overall mortality and
cardiovascular mortality was significantly higher in males
than females. Similarly, it was observed that male diabetic
nephropathy patients had a higher risk of both microvas-
cular and macrovascular complications. Previous studies
have consistently shown an increased risk of overall mor-
tality and cardiovascular mortality in males compared
to females [20, 22]. This difference may be attributed to
variations in hormonal secretion between genders.

The Poverty Income Ratio (PIR) reflects the economic
status of patients, and generally, individuals with bet-
ter economic conditions are more likely to receive opti-
mal treatment strategies. A nationwide survey in Korea,
focusing on diabetic retinopathy and nephropathy
screening in diabetic patients, revealed significant dis-
parities in screening for diabetes-related complications
due to socioeconomic inequality. Individuals with lower

29 26 21 16 9 2

0.4

0.2

Coefficients
-0.2 0.0

-06 -04

Log Lambda

Fig. 2 A Plot for LASSO regression coefficients. B Cross validation plot for the penalty term
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economic status were more likely to be at risk for early
complications that went unnoticed [29, 30]. Similarly,
a study in Germany, exploring the association between
socioeconomic status and renal function in diabetic
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nephropathy patients, found that a lower socioeconomic
status increased the risk of end-stage renal disease [31].
Additionally, patients with lower incomes may experi-
ence a lower quality of life, potentially further impacting
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disease management and treatment and increasing their
risk of mortality [32].

Past research has found that being underweight
in older adults increases the risk of age-related dis-
eases and shortens life expectancy. Additionally, being
underweight may serve as an indicator of frailty in the
elderly [33, 34]. In a study investigating the factors con-
tributing to all-cause mortality in early-stage diabetic
nephropathy patients in Japan, underweight was iden-
tified as a risk factor for both all-cause mortality and
ischemic heart disease mortality. In contrast, obesity
showed no significant association with the risk of all-
cause mortality. Underweight may serve as an intuitive

indicator of malnutrition, ongoing diabetes progres-
sion, and mental health conditions in patients [35].
In a recent meta-analysis [36] examining the relation-
ship between body weight and mortality in type 1 dia-
betes, the risk of death in the underweight group was
3.4 times higher than that in the normal weight group
(95% confidence interval [CI], 1.67-6.85). Meanwhile,
there was no significant difference in the risk of death
between the normal weight group and the overweight
group (HR, 0.90; 95% CI, 0.66—1.22) or the obese group
(HR, 1.36; 95% CI, 0.66—1.22). A study investigating
factors associated with mortality in patients undergo-
ing hemodialysis found that maintaining or increasing
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BMI during hemodialysis could prolong the survival
of patients. BMI may thus serve as one of the prognos-
tic factors in the population of diabetic nephropathy
patients [23].

Individuals with diabetes face an increased risk of
developing heart failure and chronic kidney disease, and
the presence of these comorbidities significantly elevates
the incidence and mortality rates in diabetic patients [37].
A large multinational cohort study revealed that heart
failure or impaired kidney function is associated with
an increased risk of cardiovascular and all-cause mortal-
ity in diabetes patients, with HR of 2.02 (95% confidence
interval [CI] 1.75-2.33) and HR 2.05 (95% CI 1.82-2.32),
respectively. Moreover, diabetic patients with the com-
bination of heart failure and impaired kidney function
showed the highest risk of all-cause mortality (HR 3.14,
95% CI 2.90-3.40) [38]. Brain natriuretic peptide (BNP)
serves as an objective marker for heart failure. In a Japa-
nese study investigating the relationship between BNP
levels and the prognosis of diabetic kidney disease, it was
found that baseline BNP levels were associated with the
prognosis of diabetic kidney disease after a follow-up
period of seven years. Significantly different progression
of diabetic kidney disease, cardiovascular events, and
mortality risks were observed between individuals with
low BNP and high BNP levels [39].

In contrast to the sociodemographic characteris-
tics mentioned earlier, laboratory indicators provide a
more objective reflection of patients’ physical condi-
tion and disease status. The use of biomarkers for diag-
nosis and prognosis has become increasingly common
[40]. According to our study, certain laboratory param-
eters in diabetic kidney disease patients show correla-
tions with all-cause mortality. In our study, there was a
negative correlation between serum albumin levels and
overall mortality in diabetic kidney disease patients.
Albumin is a crucial indicator reflecting the nutritional
status within the body. Higher serum albumin levels in
diabetic patients are significantly associated with a lower
risk of microvascular complications related to diabetes
[41]. Research suggests that individuals with lower serum
albumin levels in the diabetic kidney disease popula-
tion are more prone to progress to end-stage renal dis-
ease (ESRD), leading to an unfavorable prognosis [42].
Uric acid and blood urea nitrogen (BUN) levels, on the
other hand, show a positive correlation with all-cause
mortality. The role of uric acid in diabetic kidney disease
is not fully understood, but several studies suggest that
sustained elevated uric acid levels may have a continu-
ous impact on renal function in diabetic kidney disease
patients, potentially leading to kidney damage and the
occurrence of ESRD [21, 43]. BUN, as one of the meta-
bolic indicators in the body, directly reflects the patient’s
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renal function status. Elevated BUN levels often indicate
ongoing deterioration of kidney function.

Although this study utilized a large sample size from
the NHANES database, with data controlled by profes-
sionals and follow-up measures in place, it still has some
limitations. Firstly, the temporal constraints on data
span might limit the applicability of this study to recent
trends or changes in the risk of diabetic nephropathy
and mortality. Secondly, the NHANES database primar-
ily includes the American population, potentially lacking
complete representativeness. These findings may not be
applicable to certain subgroups or specific demographic
populations, especially in low-income countries. Thirdly,
limitations exist in the data collection methods, such as
recall bias and the constraints of self-reported informa-
tion, which may impact the accuracy of risk prediction.
Fourthly, the NHANES data lack some important vari-
ables and detailed follow-up events, such as dynamic
aspects of blood sugar control, the types of diabetes,
treatment modalities for diabetes and diabetic nephrop-
athy, and variables related to diet and exercise. These
omissions could potentially influence the outcomes.
Lastly, the absence of external validation on an independ-
ent dataset may limit the robustness and accuracy of
these findings. These limitations underscore the neces-
sity for future research to address these constraints and
enhance our understanding of the mortality risk associ-
ated with diabetic nephropathy.

Conclusion

The newly developed nomogram proves to be effective
in predicting the all-cause mortality risk in patients with
diabetic nephropathy, and it has undergone robust inter-
nal validation. This provides valuable information for the
early identification of high-risk patients and facilitates
effective clinical interventions.
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