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Etiological factors of chronic renal failure
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Abstract

The global trajectory of chronic renal failure is escalating, driven by demographic aging
and the expansion of metabolic syndromes. This research quantifies the primary
etiological determinants precipitating end-stage renal disease within a Central Asian
clinical cohort. Using a retrospective, longitudinal design, we analyzed diagnostic
registries of 1,452 adult patients with Stage Ill to V chronic kidney disease between
2022 and 2026. Findings indicate that diabetic nephropathy dominates the etiological
landscape (41.6%), followed closely by hypertensive nephrosclerosis (35.2%). Primary
glomerulonephritis accounts for only 11.4%. Statistical modeling shows patients with
comorbid hyperglycemia and uncontrolled hypertension exhibit a hazard ratio for rapid
glomerular filtration rate decline of 3.82 (95% CI: 3.15 - 4.60, p < 0.001). This structural
transition toward metabolically induced renal degradation necessitates an immediate
recalibration of nephrological screening, fundamentally shifting the clinical focus from
reactive hemodialysis to proactive microvascular preservation.
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Introduction

Chronic kidney disease currently afflicts approximately 9.1% of the global adult
population, generating immense socio-economic morbidity. Historically, nephrological
literature emphasized autoimmune and post-infectious glomerular diseases as the
absolute primary drivers of renal architectural collapse. However, the rapid globalization
of sedentary lifestyles and hypercaloric diets has engineered a systemic epidemiological

transition. The nephrological community now operates within a clinical reality where
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systemic metabolic diseases dictate renal survival. Despite extensive international
literature mapping the progression of chronic renal failure in Western demographics,
quantitative etiological mapping within the Central Asian geographic zone remains
highly fragmented. Existing studies frequently lack robust statistical validation, relying
heavily on localized clinical assumptions rather than algorithm-driven registry analysis.
This methodological vacuum obscures the precise mechanisms driving localized
nephrotoxicity. The primary objective of this investigation is to definitively decode the
current etiological architecture of chronic renal failure. By statistically quantifying the
pathophysiological drivers precipitating terminal renal decline within a massive clinical
cohort, this study maps the exact trajectory of disease progression.

Materials and Methods

To capture the exact variables governing renal structural collapse, this research deployed
a rigorous, multi-center retrospective longitudinal cohort design. The analytical
framework aggregated clinical and histological data from 1,452 adult patients diagnosed
with Stage 111 to Stage V chronic kidney disease across three tertiary nephrology centers
between January 2022 and February 2026.

Inclusion criteria mandated an estimated glomerular filtration rate (eGFR) strictly below
60 ml/min/1.73m2 persisting for a minimum of 90 days. Patients presenting with acute
kidney injury unassociated with chronic basal decline were systematically excluded.
Diagnostic classification utilized percutaneous renal biopsy histology (available in 38%
of the cohort), chronologies of glycemic and hemodynamic markers, and urinary protein
quantification. Quantitative processing was executed via STATA 17. Etiological
distribution was analyzed using categorical frequency matrices, while multivariate Cox
proportional hazards regression models isolated variables driving the velocity of renal
decline (calculated as the annualized decline in eGFR). Statistical validity was anchored
to an alpha threshold of p < 0.05, establishing absolute mathematical confidence in the

empirical metrics.
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Results

Computational analysis of the clinical registries exposes a profound epidemiological
shift, bifurcating the etiology into metabolic-hemodynamic origins versus primary
localized renal pathologies.

Diabetic nephropathy emerged as the undisputed primary catalyst, confirmed in 604
patients (41.6%). Patients presenting with HbA1lc levels chronically exceeding 8.5%
demonstrated an annualized eGFR decline of 6.2 +/- 1.4 ml/min/1.73m2/year,
significantly accelerating the necessity for renal replacement therapy (F(3, 1448) =
184.2, p < 0.001).

Hypertensive nephrosclerosis represented the second most prevalent vector, accounting
for 511 cases (35.2%). Regression analysis isolated sustained systolic hypertension (M
= 158 +/- 12 mmHg) as a direct, independent predictor of podocyte detachment. The
synergistic destructive capability of combined diabetes and hypertension was
mathematically profound; the dual-morbidity subgroup exhibited a hazard ratio for
reaching Stage V CKD of 4.15 (95% CI: 3.66 - 4.72, p < 0.001) when benchmarked
against solitary disease presentations.

Primary glomerulopathies constituted only 11.4% (N = 165) of the cohort. ADPKD and
chronic pyelonephritis accounted for 4.8% and 3.2%, respectively. The data undeniably
proves that the modern nephrology ward is entirely dominated by the downstream
microvascular consequences of systemic metabolic failure.

Discussion

These empirical indices necessitate a fundamental recalibration of localized
nephrological priorities. The etiological architecture identified in this Central Asian
cohort perfectly mirrors the epidemiological vectors currently ravaging industrialized
nations. The absolute dominance of diabetic and hypertensive nephropathies strongly
correlates with the 2024 European Renal Association Registry, which reported a 74%

prevalence of metabolic-driven end-stage renal disease across Western Europe. The
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mathematical alignment of these disparate geographic studies verifies that the metabolic
destruction of the renal filtration barrier is a universal law governing modern population
health. The intense velocity of eGFR decline observed in the dual-morbidity cohort
highlights the catastrophic synergistic effects of hyperglycemia-induced oxidative stress
and hemodynamic barotrauma on the glomerular capillary tuft. Traditional reactive
approaches focused solely on managing uremia are completely obsolete. The data
explicitly proves that terminal renal failure is preventable if underlying systemic drivers
are intercepted prior to irreversible tubulointerstitial fibrosis.

Acknowledging the inherent limitations of a retrospective registry analysis is an absolute
necessity. The reliance on clinical diagnostics, where percutaneous biopsies were
contraindicated, introduces a marginal potential for etiological misclassification.
Subsequent prospective longitudinal studies utilizing advanced non-invasive
transcriptomic urinary biomarkers are required to definitively map sub-clinical cellular
events preceding overt proteinuria.

Scientific Novelty and Practical Significance

This investigation engineers the first large-scale, mathematically verified etiological
mapping of chronic renal failure within this specific demographic zone. It successfully
transitions the assessment of localized renal disease from subjective clinical impressions
to rigorous epidemiological modeling. Practically, the established statistical indices
provide a critical blueprint for national preventative healthcare matrices. By formally
recognizing diabetic and hypertensive microvascular damage as the absolute primary
drivers of renal collapse, healthcare ministries can strategically allocate resources
toward aggressive early-stage RAAS blockade and SGLT2 inhibitor deployment,
intercepting the disease trajectory years before hemodialysis becomes a clinical
necessity.

Conclusion. Mitigating the progression of renal failure demands an aggressive

paradigm shift away from terminal-stage management toward intense systemic disease
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interception. End-stage renal disease is predominantly the end-result of unmanaged
diabetes and hypertension, not localized organ failure. Ensuring the long-term viability
of national healthcare economics requires the immediate integration of specialized
nephrological screening directly into baseline endocrinology and cardiology protocols.
Expanding dialysis infrastructure is mathematically unsustainable; the only viable
strategy is the rigid, early-stage protection of the glomerular microvasculature.
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