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Abstract:Chronic kidney disease is one of the most pressing problems in modern medicine
and is associated with an increased risk of cardiovascular complications, disability, and mortality. The
early stages of the disease are often clinically silent, leading to delayed diagnosis and reduced
effectiveness of treatment. This article analyzes the clinical and prognostic significance of early
detection of chronic kidney disease. The diagnostic value of glomerular filtration rate, albuminuria,
and modern laboratory biomarkers is highlighted. The study findings indicate that early diagnosis can
slow disease progression, reduce the risk of cardiovascular complications, and improve patients’
quality of life.
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Introduction
Chronic kidney disease is one of the most pressing problems in modern medicine,
characterized by its high prevalence in the population, elevated morbidity and mortality rates, and the
growing economic burden placed on healthcare systems. The results of epidemiological studies
conducted in recent years indicate that chronic kidney disease is not only a nephrological issue but
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also a complex pathological condition closely associated with numerous systemic diseases. In
particular, its coexistence with diabetes mellitus, arterial hypertension, cardiovascular diseases, and
metabolic disorders leads to a more severe clinical course and a poorer prognosis.

The clinical significance of chronic kidney disease is largely explained by its long
asymptomatic or minimally symptomatic course. The gradual decline in renal function remains
hidden for a considerable period due to compensatory mechanisms of the organism. As a result,
patients often seek medical attention only at advanced stages of the disease, when renal failure has
already developed. This situation significantly reduces the effectiveness of therapeutic interventions
and creates the need for complex and costly treatment methods such as dialysis or kidney
transplantation.

In modern nephrology, the issue of early detection of chronic kidney disease has become
particularly important. According to scientific €vidence; a-slight decrease in glomerular filtration rate
and the appearance of albumin in the‘urine during the carly stages-of the disease are among the earliest
indicators of pathological processes occurting in renal tissue: Timely, identification and assessment
of these changes make it possibleto slow diseaseprogiession, prevent 'complications, and improve
patients’ quality of life.

Literature Review

In contemporary titerature on chronic kidney disease (CKD), the multifactorial origin of this
pathology and its close~association with systemic complications are consistently highlighted as
priority areas of research and clinical.discussion. International clinical guidelines and large-scale
epidemiological observations characterize CKD not only as acondition that increases the risk of end-
stage renal disease, but also'as an independent predictor of cardiovascular mortality. Therefore,
improving early detection.approaches and refining prognostic assessment criteria remain among the
key scientific challenges in-modern nephrology.

The literature widely recognizes glomerular filtration rate(GFR) and albuminuria as the most
fundamental diagnostic indicatorsfor identifying CKD..AcCeording to KDIGO recommendations, a
persistent long-term decline in GFR and increased urinary aloumin excretion serve as evidence of
stable structural and functional damage within the renal parenchyma. Epidemiological studies report
that patients with reduced GFR and the-presence of albuminuria exhibit a markedly increased risk of
heart failure, myocardial infarction, and stroke. Notably, even minimal elevations in albuminuria are
associated with endothelial dysfunction, microvascular injury, and inflammatory processes, all of
which contribute to poorer overall prognosis—an association supported by numerous scientific
investigations.

Regarding the etiological structure of CKD, the literature consistently emphasizes diabetes
mellitus and arterial hypertension as the leading causes. In the pathogenesis of diabetic nephropathy,
glucotoxicity, oxidative stress, glomerular hypertension, and the accumulation of mesangial matrix
play central roles; these mechanisms ultimately contribute to glomerulosclerosis and interstitial
fibrosis. In arterial hypertension, changes in the tone of afferent and efferent arterioles, increased
intraglomerular pressure, nephroangiosclerosis, and reduction of the effective filtration surface
accelerate disease progression. From this perspective, the literature concludes that, alongside early
detection of CKD, strict control of etiological factors is a major strategy for improving long-term
prognosis.
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Persistent albuminuria categories
Description and range

Prognosis of CKD by GFR and - — —
albuminuria categories: KDIGO 2012 Normal to mildly Moderately Severely
increased increased increased
< 30 mg/g 30-300 mg/g > 300 mg/g
< 3 mg/mmol 3-30 mg/mmol > 30 mg/mmol
G1 Normal or high =90
G2 Mildly decreased 60-89

Mildly to
G3a moderately decreased 4559

Moderately to

Methodology

GFR categories (ml/min/1.73m?)
Description and range

This article was prepared using an analytical and comparative approach and was aimed at
presenting the clinical and pragnostic significance of early detection of chronic kidney disease (CKD)
based on scientific ‘evidence. Methodologically;«the. study applied evidence-based medicine
principles, systematization-of clinical and practical observations, and approaches to evaluating the
prognostic value of diagnestic criteria. The design of the work was oriented toward producing an
integrative review and developing practical recommendations, with particular attention given to the
integration of standard diagnostic indicators commonly used.in nephrology and recently proposed
biomarkers.

As the primary evidence base, the-content. of International clinical guidelines on CKD
classification and assessment, large-scale“chinical.observational studies, meta-analyses, and review
articles was examined. Based on selected sources, the diagnostic accuracy and prognostic impact of
glomerular filtration rate (GFR), albuminuria levels, serum creatinine and cystatin C, as well as
biomarkers reflecting tubular injury, were systematically analyzed. In selecting sources, priority was
given to studies with clear criteria, direct applicability to clinical practice, and demonstrated
associations with clinical outcomes.

A central element of the methodology involved evaluating early-stage CKD detection criteria
across two main directions. First, the degree of decline in renal function was assessed through GFR.
Second, the presence and level of albuminuria were analyzed as one of the earliest indicators of renal
damage. In assessing GFR, the analysis relied on estimation formulas widely used in clinical practice
and compared the limitations associated with creatinine- and cystatin C—based measurements,
including their diagnostic sensitivity and differences in clinical interpretation. In evaluating
albuminuria, the practicality of the urine albumin-to-creatinine ratio for screening and its advantages
as a prognostic indicator were explained on the basis of the reviewed literature.
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Results and Discussion
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The presented image illu
structural changes in renal tissue, such as glomerulosclerosis, tubular atrophy; and interstitial fibrosis,
thereby clearly demonstrating why early diagnosis of chronic kidney. disease 'is critically important.
These morphological alterations reflect advanced and largely irreversible stages of renal damage,
emphasizing that delayed-detection significantly limits therapeutic possibilities and worsens long-
term outcomes.

The results of the conducted analysis ‘confirm that early detection of chronic kidney disease
has a substantial impact on'disease progression”and prognosis. Evaluation 'based on published
literature and clinical abservations revealed that an initial decline in glomerular filtration rate (GFR)
and the appearance ofialbuminuria represent the earliest and most reliable.indicators of pathological
processes occurring within renal tissue. In particular, in cases where clinical/'symptoms have not yet
manifested, these parameters play a crucial diagnostic and prognostic.role in identifying the disease
at a subclinical stage.

According to the findings, patients with reduced GFERand the presence of albuminuria exhibit
a higher rate of disease progression, whieh.is closely associated with an increased risk of developing
renal failure. At the same time, patients with elevated levels of albuminuria demonstrate a
significantly higher likelihood of cardiovascular complications, including heart failure, myocardial
infarction, and stroke. This observation further supports the well-established pathophysiological link
between the kidneys and the cardiovascular system and highlights the necessity of considering
chronic kidney disease not merely as a localized nephrological condition, but as a systemic disorder
with widespread clinical consequences.

During the analysis, several limitations of creatinine-based estimation of glomerular filtration
rate were also identified. In elderly patients, individuals with low muscle mass, or those with altered
metabolic states, serum creatinine levels may fail to accurately reflect true renal function decline.
From this perspective, cystatin C—based assessment demonstrates higher sensitivity in evaluating
renal function and is particularly valuable in the early stages of the disease. The literature consistently
supports the superior prognostic value of cystatin C in detecting subtle reductions in kidney function
before overt clinical deterioration occurs.
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These results indicate that the combined use of creatinine- and cystatin C—based assessments
may provide a more accurate and comprehensive evaluation of renal function in modern
nephrological practice. Such an integrated approach enhances early detection, improves risk
stratification, and supports timely clinical decision-making aimed at slowing disease progression and
reducing the burden of irreversible renal damage.

CONCLUSION

Chronic kidney disease (CKD) represents a pathology of major clinical and social significance
in modern medicine. Its high prevalence, slow and often asymptomatic progression, and tendency to
culminate in severe complications pose serious challenges for healthcare systems. The findings of
this study confirm that early detection of chronic kidney disease plays a decisive role in determining
subsequent disease progression and overall-prognosis.

The analysis demonstrates~that an initial decline 'in “glomerular filtration rate and the
emergence of albuminuria are”among the earliest-and most reliable indicators of pathological
processes occurring in renal‘tissues, Timely identification of these'markers makes it possible to slow
disease progression, reduce the risk”of develeping renal failure, and prevent cardiovascular
complications. In partictlar, the importance of fegular screening'and dynamic monitoring was found
to be especially high in patients with diabetes mellitus and atterial hypertension, who represent high-
risk groups for the development and progression of CKD.

Furthermore, the review and discussion of contemporary literature indicate that cystatin C and
biomarkers reflecting tubular injury possessS’high“diagnostic, and | prognostic potential. These
biomarkers allow for the detection of subclinical renal damage before the appearance of overt clinical
symptoms, thereby facilitating the development of early and targeted therapeutic strategies. However,
for their widespread implementation in routine clinical practice, standardized diagnostic criteria and
economically feasible'approaches need to be developed.

Overall, early| diagnosis, of chronic kidney disease, combined,with the use of sensitive
biomarkers and systematic monitoring, constitutes a key strategy for-umproving patient outcomes,
reducing the burden of\end<stage.renal disease, and enhancing the effectiveness of preventive
nephrological care.
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