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Urinary exosomes for kidney disease: The promise
and the peril
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Current guidelinesfor chronic kidney disease (CKD), such asthose from KDIGO, rely on estimated glomerular
filtration rate (eGFR) and albuminuria, markers with known limitations. Urinary exosomes offer the potential
for earlier, more specific diagnostic insightsinto kidney damage, but their integration into clinical practicefaces

significant hurdles.

The Pivot: Current KDIGO guidelines for chronic kidney disease rely on eGFR and albuminuria, with no
mention of exosome-based diagnostics in the 2021 guideline for glomerular diseases.

The Data: The 2021 KDIGO Clinical Practice Guideline for the Management of Glomerular Diseases
makes no mention of exosome-based diagnostics.

The Action: Clinicians should continue to rely on established eGFR and albuminuria markers for kidney
disease diagnosis and staging, as exosome-based assays lack sufficient validation and standardization
for current clinical integration.

Guideline Context
Current guidelines, such as those from the Kidney Disease Improving Globa Outcomes (KDIGO), primarily rely on

estimated glomerular filtration rate (eGFR) and albuminuriato define and stage chronic kidney disease (CKD). These
markers, while established, have limitations. eGFR can be affected by muscle mass and age, while albuminuria can
fluctuate significantly depending on hydration status and blood pressure control. The promise of urinary exosomes lies
in their potential to provide earlier and more specific diagnostic information, potentially identifying kidney damage
before significant functional decline occurs. However, this approach is still far from being incorporated into existing
guidelines.

Specifically, the 2021 KDIGO Clinical Practice Guideline for the Management of Glomerular Diseases makes no
mention of exosome-based diagnostics. Any attempt to integrate exosome assays into clinical decision-making at this
stage would therefore represent a significant departure from established best practices. The onusis on researchers

to demonstrate, through rigorous prospective studies, that exosome-based markers offer a tangible improvement over
existing diagnostic tools.

Methodological Challenges
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Thebiggest hurdle facing thefield isthe lack of standardized protocols. Exosomeisolation methods vary widely, ranging
from ultracentrifugation to polymer-based precipitation to immunoaffinity capture.4 Each method has its own biases,
potentially enriching for different subpopulations of exosomes and affecting the composition of their cargo. Furthermore,
the downstream analysis of exosomal contents (proteins, RNA, etc.) is also subject to variability, depending on the
techniquesused (e.g., mass spectrometry, PCR, EL1SA).4 Without standardized protocols, it isdifficult, if notimpossible,
to compare results across different studies and to validate findings in independent cohorts.

Think about it: If every lab uses a different 'recipe for isolating and analyzing exosomes, how can we be confident that
the biomarkers identified in one study are truly reproducible and generalizable? Thisis not merely atechnical issue; it
directly impactsthe clinical utility of exosome-based diagnostics. Imagine ordering an exosome assay for a patient, only
to find that the results are inconsistent with previous findings or with the patient's clinical presentation. This uncertainty
undermines the very purpose of the test.

Study Limitations
Many studies investigating urinary exosomes in kidney disease are limited by small sample sizes, cross-sectional

designs, and lack of appropriate control groups. Small sample sizes increase the risk of false-positive findings, while
cross-sectional designs preclude the assessment of prognostic value. Furthermore, many studies fail to account for
potential confounding factors, such as age, sex, race, and comorbidities, which can influence exosome composition and
abundance.

Moreover, asignificant portion of the literature focuses on biomarker discovery rather than validation. This means that
many promising exosomal markers have been identified, but few have been rigorously tested in large, prospective cohorts
to determine their sensitivity, specificity, and predictive value. Until such validation studies are completed, the clinical
utility of these markers remains uncertain. Consider this a cautionary note regarding the premature enthusiasm for these
novel markers; demonstrating a statistically significant association in asmall pilot study isafar cry from demonstrating
clinical utility in areal-world setting.

Economic Consider ations
The cost of exosome isolation and analysis is another important factor to consider. Current methods are often

labor-intensive and require specialized equipment, making them relatively expensive compared to traditional diagnostic
tests. If exosome-based diagnostics are to be widely adopted, the cost must be reduced significantly. Furthermore, it

is unclear whether insurance companies will reimburse for these tests, especially in the absence of robust evidence
demonstrating their clinical utility. The challenge liesin balancing the potential benefits of exosome-based diagnostics
with the economic realities of healthcare delivery.

Beyond the direct cost of the tests, we also need to consider the potential for downstream costs associated with
false-positive results. A false-positive exosome assay could lead to unnecessary and invasive procedures, such as kidney
biopsies, which carry their own risks and costs. A thorough cost-effectiveness analysis is therefore essential before
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exosome-based diagnostics are widely implemented. The focus should be on devel oping cost-effective assays that

provide actionable clinical information and improve patient outcomes.

CLINICAL IMPLICATIONS

Clinicians must resist the urge to integrate urinary exosome assays into routine practice. Current guidelines,
including the KDIGO 2021 Clinical Practice Guideline for the Management of Glomerular Diseases, do not
mention exosome-based diagnostics. Any attempt to use these markers now would be a significant departure
from established best practices. The evidence is simply too thin for patient care decisions.

For industry, the path forward is clear: standardization. Without consistent protocols for exosome isolation and
analysis, comparing research and validating findings across studies is impossible. This lack of methodological
rigor undermines the credibility and clinical utility of any potential exosome-based diagnostic. Investment in
robust, large-scale validation studies is crucial.

Patients should be aware that while urinary exosomes hold promise, they are not yet ready for prime time. The
excitement around novel biomarkers must be tempered by the reality of scientific rigor. Until these markers
demonstrate clear, reproducible superiority over existing tools like eGFR and albuminuria, their clinical value
remains unproven. Premature adoption risks misdiagnosis and unnecessary costs.

The economic considerations are also substantial. Current exosome analysis methods are expensive and
labor-intensive. For widespread adoption, costs must decrease significantly. Researchers must demonstrate a
tangible improvement over current diagnostics to justify these expenses and ensure equitable access, should
these tests ever become clinically viable.

EDITORIAL & Al STANDARDS

Al tools are used solely to structure and summarise evidence from peer-reviewed primary sources. No Al-generated conclusions appear in The
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MEDICAL DISCLAIMER

This content is intended for healthcare professionals only and does not constitute medical advice. Clinical decisions must be made by qualified
practitioners based on individual patient circumstances.
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