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Abstract Background: Diabetic kidney disease (DKD) is a major microvascular complication of type 2 diabetes
mellitus (T2DM) and a leading cause of end-stage renal disease. According to KDIGO 2024 and ADA 2025 guidelines, even
early chronic kidney disease (CKD) stages are associated with increased cardiovascular and renal risk, warranting proactive
detection and intervention. Objective: To compare clinical, biochemical, and coagulation parameters between patients with
T2DM and CKD stage 1 versus CKD stage 2. Methods: In this cross-sectional study (n = 30 per group), demographic,
metabolic, renal function, lipid profile, and coagulation indices were compared. Independent t-tests, mean differences with 95%
confidence intervals (CIs), p-values, and Cohen’s d effect sizes were calculated. Results: CKD stage 2 patients were older
(mean diff. 9.94 years, 95% CI 8.98-10.90, p=1.3 x 107%", d = 5.22) and had longer diabetes duration (mean diff. 2.29 years,
95% CI 2.00-2.58, p = 1.5 x 107?', d = 3.96) compared to stage 1. They exhibited higher serum creatinine (mean diff. 16.20
pmol/L, p=2.1 x 1073*, d = 6.80), blood urea, and total cholesterol, alongside a modest but significant reduction in HbAlc.
Coagulation changes in stage 2 included elevated fibrinogen, shortened activated partial thromboplastin time, and increased
prothrombin index. Conclusions: Even at CKD stage 2, T2DM patients demonstrate substantial metabolic, lipid, and
coagulation disturbances in addition to reduced renal function. These findings align with KDIGO 2024 and ADA 2025
recommendations for early, multidomain intervention to mitigate renal, cardiovascular, and thrombotic risks.
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oxidative stress, and systemic inflammation. Beyond glycemic
derangements, patients often exhibit dyslipidemia [2,6],
endothelial dysfunction, and abnormalities in coagulation
and fibrinolysis—even in early CKD—which contribute to
accelerated atherosclerosis [6] and thrombotic risk. These
extra-renal alterations are increasingly recognized as important
therapeutic targets alongside glucose and blood pressure
control.

This study aimed to perform a detailed comparative analysis
of demographic, clinical, biochemical, and coagulation
parameters in T2DM patients with CKD stage 1 and stage 2,
contextualizing findings within the KDIGO 2024 [3] and
ADA 2025 [4] frameworks to inform earlier and more
targeted interventions.

1. Introduction

Diabetic kidney disease (DKD) [1,2] is one of the most
frequent and severe complications of type 2 diabetes mellitus
(T2DM), affecting up to 40% of patients over the course
of their disease and accounting for a major proportion
of end-stage renal disease cases worldwide. According to
the KDIGO 2024 [3] Clinical Practice Guideline for the
Evaluation and Management of CKD, early CKD stages—
defined by preserved estimated glomerular filtration rate
(eGFR) but with other markers of kidney injury—are
associated with increased risk for cardiovascular events,
faster renal decline, and mortality, especially in patients with
diabetes. Similarly, the ADA Standards of Care in Diabetes
—2025 recommend systematic annual screening for eGFR
and albuminuria in all adults with T2DM, beginning at
diagnosis, with risk-factor modification initiated at the
earliest evidence of CKD.

The pathophysiology of DKD is multifactorial, involving
chronic hyperglycemia [5], intraglomerular hypertension,

2. Materials and Methods

Study design and setting: This was a cross-sectional,
comparative observational study conducted at the Department
of Internal Diseases and Endocrinology, Tashkent Medical
University, Tashkent, Uzbekistan, between November 2024
and March 2025, following STROBE guidelines.

* Corresponding author:

barno.shagazatova@tma.uz (B. Kh. Shagazatova)
Received: Aug. 26, 2025; Accepted: Sep. 21, 2025; Published: Sep. 29, 2025
Published online at http://journal.sapub.org/ajmms

Study population: Sixty adult patients with T2DM were
equally divided into two groups: CKD stage 1 (n = 30) and
CKD stage 2 (n = 30), classified according to KDIGO 2024
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criteria. Ethics: Approved by the Local Ethics Committee of
Inclusion criteria: Age 40-70 years; diagnosis of T2DM  Tashkent Medical University (protocol Ne [XXX/2024]);
per ADA 2025, stable therapy > 3 months. informed consent obtained.
Exclusion criteria: CKD stage > 3, acute kidney injury in Statistical analysis: Data reported as mean + SD. Welch’s
prior 3 months, severe comorbidities or anticoagulant use,  t-test was used; mean differences, 95% Cls, and Cohen’s d
pregnancy/lactation. were calculated; p < 0.05 considered significant.

Data collection: Parameters included age, diabetes duration,
BP, HR, serum creatinine, urea, HbA1c, daily glycemic profile,
total cholesterol, triglycerides, INR, fibrinogen, APTT, PTI. 3. Results

Table 1. Comparative results between CKD stage 1 and stage 2 in T2DM

. Mean SD Mean SD . .
— — — - 0, 0, - !
Variable CKD1 CKD1 CKD2 CKD2 Mean diff 95% CI low 95% ClI high p-value Cohen'sd
Age (years) 49.76 1.76 59.7 2.04 9.94 8.9759 10.9041 1.32e-27 5.2174
Disease duration (years) 3.18 0.51 5.47 0.64 2.29 1.9972 2.5828 1.50e-21 3.9574
Urea (mmol/L) 5.37 0.22 6.06 0.22 0.69 0.5787 0.8013 1.42e-17 3.1364
Creatinine (umol/L) 64.6 2.18 80.8 257 16.2 14.994 17.406 2.09e-33 6.7982
HbA1Lc (%) 8.9 0.42 8.17 0.44 -0.73 -0.9477 -0.5123 1.53e-08 | -1.6972
Total cholesterol (mmol/L) 4.89 0.29 6.15 0.31 1.26 1.1081 1.4119 3.24e-23 4.1977
Triglycerides (mmol/L) 1.84 0.1 1.99 0.12 0.15 0.0941 0.2059 2.33e-06 1.358
Systolic BP (mmHg) 126.7 212 128.0 417 1.3 -0.374 2.974 0.1353 0.393
Diastolic BP (mmHg) 82.16 0.92 81.0 1.77 -1.16 -1.8738 -0.4462 0.0027 -0.8224
Heart rate (bpm) 82.1 1.38 76.6 2.1 -5.5 -6.3992 -4.6008 2.47e-16 -3.0954
Glycemic profile (mmol/L) 9.04 0.46 8.2 0.44 -0.84 -1.0678 -0.6122 1.23e-09 | -1.8662
INR 1.04 0.02 1.14 0.03 0.1 0.0871 0.1129 1.79e-20 3.9223
Fibrinogen (g/L) 3.34 0.03 3.65 0.36 0.31 0.1807 0.4393 5.66e-05 1.2136
APTT (s) 32.4 0.22 29.8 0.99 -2.6 -2.9629 -2.2371 3.40e-15 | -3.6257
PTI (%) 88.7 2.2 95.6 2.9 6.9 5.5974 8.2026 1.75e-14 2.6807
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Figure 1. Forest plot of mean differences with 95% CI
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4. Discussion

Our results demonstrate that the transition from CKD
stage 1 to stage 2 in T2DM is accompanied by significant
metabolic, lipid, and coagulation changes. Very large effect
sizes for age, creatinine, and diabetes duration indicate
clinically meaningful differences. The lipid profile in stage 2
reflected CKD-associated dyslipidemia [2,6], while the
coagulation profile suggested a pro-thrombotic [7,8] shift.
Despite slightly lower HbAlc in stage 2, glycemic control
remained suboptimal in both groups.

These findings reinforce KDIGO 2024 [3] and ADA 2025
[4] recommendations for early, multidomain intervention to
slow CKD progression and reduce cardiovascular events.

5. Conclusions

Even at CKD stage 2, T2DM patients exhibit significant
renal, lipid, and hemostatic abnormalities beyond those seen
in stage 1. Early identification and management of these
changes are essential to prevent further renal deterioration
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and cardiovascular complications.
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