[bookmark: OLE_LINK88][bookmark: OLE_LINK76]The following are three hypothetical case studies designed to specifically illustrate the potential application value of diabetic kidney disease (DKD) prediction models in clinical practice. The focus is on comparing the differences between the DKD prediction models and conventional diagnostic methods.  

[bookmark: OLE_LINK44]Case 1: Early screening for DKD
· Patient profile: Male, 60 years old, with an 8-year history of type 2 diabetes (T2D), presenting no obvious symptoms. Height: 175 cm, weight: 85 kg, body mass index (BMI): 27.8 kg/m². Blood pressure: 138/86 mmHg.
· Conventional baseline parameters: Fasting blood glucose and glycated hemoglobin (HbA1c) were 7.8 mmol/L and 7.6%, respectively. Urinary albumin-to-creatinine ratio (UACR) was 20 mg/g, estimated glomerular filtration rate (eGFR) was 120 mL/min/1.73m², total cholesterol (TC) was 5.4 mmol/L, triglycerides (TG) were 1.8 mmol/L, and neutrophil percentage was 70%.
· Past medical history: Positive family history of diabetes, smoking history, no history of hypertension, not on glucose-lowering medication (managed by diet and exercise only).
[bookmark: OLE_LINK72]· Result from conventional diagnostic workflow: As the UACR was <30 mg/g and the eGFR was normal, according to the KDIGO (Kidney Disease: Improving Global Outcomes) guidelines, the patient did not currently meet the diagnostic criteria for DKD. The conventional diagnosis classified him as "Low Risk for DKD" and recommended annual follow-up.
[bookmark: OLE_LINK52]· Risk assessment by prediction model: A previously reported prediction model for early DKD risk was utilized [1], with input parameters including age, UACR, eGFR, and neutrophil percentage. The model output indicated a "70% probability of developing DKD within 3 years," categorizing the patient as "High Risk."
· Subsequent clinical validation: Prompted by the model's warning, the patient underwent a renal biopsy for pathological examination. The pathology report revealed: Light microscopy showed mild proliferation of mesangial cells and matrix, diffuse mild thickening of the glomerular basement membrane (GBM), along with focal tubular atrophy and a small amount of lymphocyte infiltration in the interstitium. Electron microscopy further confirmed GBM thickening and observed partial effacement of podocyte foot processes. Collectively, these changes indicated kidney injury, and the pathological diagnosis was consistent with early-stage DKD changes (DKD Stage I-II).
· Core contrast: The conventional diagnosis relied on UACR and eGFR, missing the early pathological injury because these parameters did not reach the diagnostic thresholds. In contrast, the prediction model can integrate multi-dimensional parameters and capture potential interrelationships among indicators through its algorithm, enabling the early identification of "subclinical DKD" and facilitating timely intervention.

[bookmark: OLE_LINK42]Case 2: Risk of DKD progression to end-stage renal disease (ESRD) 
· Patient profile: Male, 58 years old, with a 12-year history of T2D. Diagnosed with DKD via renal biopsy 2 years ago due to proteinuria and elevated serum creatinine.
· Conventional baseline parameters (at time of renal biopsy): Serum albumin (sAlb) 32 g/L, hemoglobin (Hb) 108 g/L, serum creatinine (sCr) 145 μmol/L, cystatin C (CysC) 2.1 mg/L, eGFR 45.41 mL/min/1.73m², 24-hour urinary total protein (UTP) 6.5 g/24h. Blood pressure 142/88 mmHg (on ACE inhibitor medication), HbA1c 7.8%.
· Past medical history: Smoking history, no history of coronary heart disease or cerebrovascular disease.
· Result from conventional diagnostic workflow: According to the KDIGO guidelines, the patient was classified as DKD G3aA3 stage. Conventional clinical assessment, based on his persistently declining eGFR and massive proteinuria, categorized him as "High Risk for Progression," recommending close follow-up and consideration of intensive comprehensive therapy.
[bookmark: OLE_LINK74]· Risk assessment by prediction model: A previously developed DKD progression risk prediction model was employed [2]. Input parameters included sAlb, Hb, eGFR, CysC, and UTP. The model output predicted the risk of progressing to ESRD within 1, 3, and 5 years as 22%, 48%, and 67%, respectively.
· Subsequent clinical intervention: In light of the model's prediction of a high future risk of progressing to ESRD (especially within 5 years), the clinician intensified treatment beyond the existing ACE inhibitor. A sodium-glucose cotransporter-2 (SGLT2) inhibitor (Dapagliflozin) was added to reduce intraglomerular pressure and proteinuria, and a glucagon-like peptide-1 (GLP-1) receptor agonist (Semaglutide) was initiated to improve glycemic control and body weight. More stringent blood pressure (<130/80 mmHg) and proteinuria control targets were set. The patient began regular follow-up.
· Core contrast: The value of the prediction model lies in its transition from qualitative, experience-based judgment to quantitative risk stratification. Conventional clinical assessment primarily relies on guideline staging and physician experience. In contrast, this prediction model integrates five interlinked yet pathophysiologically distinct indicators—reflecting nutritional status (sAlb), anemia (Hb), kidney function (eGFR, CysC), and proteinuria burden (UTP)—through its algorithm. This enables it to output an individualized, precisely quantified, time-dependent risk probability (e.g., specific 1-year, 3-year, 5-year ESRD risks). This quantified risk can actively motivate clinicians to initiate more aggressive treatment plans for specific patients at an earlier stage.

[bookmark: OLE_LINK43]Case 3: Differential diagnosis of DKD and non-diabetic kidney disease in diabetes (NDDKD) 
· Patient profile: Male, 54 years old, with a 12-year history of T2D, BMI 24.0 kg/m², blood pressure 150/85 mmHg, HbA1c 8.5%, accompanied by diabetic retinopathy (DR).
· Conventional baseline parameters: eGFR 60 mL/min/1.73m², urinary protein 4.5 g/24h, urinary red blood cell count 5/HPF, neutrophil-to-lymphocyte ratio (NLR) 3.5, renal volume 170 cm³, triglycerides 1.8 mmol/L.
· Past medical history: 8-year history of hypertension, regularly taking angiotensin-converting enzyme inhibitor (ACEI) medication; no history of coronary artery disease.
· Conventional diagnostic considerations: The patient's long history of diabetes, presence of retinopathy, and massive proteinuria led conventional diagnosis to highly suspect "DKD." However, the presence of enlarged renal volume, relatively low TG levels, and detectable urinary red blood cell count raised the possibility of NDDKD. While a kidney biopsy could provide a definitive diagnosis, it is invasive and carries risks and contraindications.
[bookmark: OLE_LINK75]· Risk assessment by prediction model: A previously developed prediction model for differentiating DKD was employed [3]. Input parameters included: presence of DR, duration of diabetes, HbA1c, systolic blood pressure, NLR, renal volume, triglycerides, eGFR, and urinary red blood cell count. The model output probabilities of 75% for DKD and 25% for NDDKD, leading to a judgment of "Highly suspected DKD."
· Subsequent clinical validation: The patient ultimately underwent a kidney biopsy. The pathological result showed "nodular glomerulosclerosis (Kimmelstiel-Wilson nodules)," confirming the diagnosis of DKD. Treatment involved intensifying blood glucose and blood pressure control and initiating SGLT2 inhibitor therapy.
· Core contrast: Conventional diagnosis relies on the combination of "diabetes history + retinopathy + proteinuria," which points towards DKD but cannot rule out NDDKD. The prediction model integrates nine conventional clinical indicators and, by constructing a visual scoring system, provides an individualized probability assessment non-invasively, supporting more precise biopsy decision-making. In settings with limited resources or where contraindications exist, this model can serve as an effective initial screening tool, reducing unnecessary invasive procedures.
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