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Abstract 
Alzheimer's disease (AD) is a progressive neurodegenerative illness characterized by the accumulation of tau 

tangles and amyloid beta (Aβ) plaques in the brain, ultimately leading to dementia and cognitive impairment [1-

2]. 
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Background 
Aβ peptides, especially Aβ42, misfold and aggregate in the pathophysiology of AD, resulting in the 

development of plaques in the brain [6]. These plaques cause neuroinflammation, impair synaptic 

function, and ultimately lead to neuronal death. The presence of Aβ in the brain is one of the 

characteristics of AD, which emphasizes the significance of detecting it early for a speedier diagnosis, 

management, and treatment of AD [7]. Traditionally, Aβ has been measured in cerebrospinal fluid (CSF) 

through lumbar punctures or visualized using PET imaging. However, these methods are either invasive, 

expensive, or impractical for large-scale screening [8]. As urine is a readily available and easily collectible 

biological fluid, it has emerged as an alternative biomarker for detecting AD [3]. Furthermore, although 

urine contains lower concentrations of Aβ than CSF, improvements in detection techniques like mass 

spectrometry and enzyme-linked immunosorbent assay (ELISA) have made it possible to test urine Aβ 

with greater accuracy [9]. 

Consequently, recent research has increasingly investigated the potential of urine Aβ as a biomarker for 

AD, even though the majority of the literature concentrates on the role of Aβ in the plasma or CSF of AD 

patients. These studies have found that AD-related changes are often present in the urine before the 

blood or CSF, as urine is not regulated by homeostatic changes [10]. Moreover, the literature on the 

topic indicates that Aβ levels in the urine tend to correlate with cognitive decline in AD patients [4]. For 

example, a study by Takata et al found that urine may be a viable diagnostic medium, as it identified 

substantial variations in urinary Aβ levels between AD patients and healthy controls [5]. This analysis 

also highlights the potential value of urine Aβ as a non-invasive screening method for the early detection 

of AD [11]. 

Early detection is essential for the effective intervention and management of AD, but current diagnostic methods, 

such as cerebrospinal fluid (CSF) analysis and positron emission tomography (PET) scans, are either excessively 

expensive or invasive [3]. 

As a result, urine biomarkers have started to attract a lot of attention due to the increasing demand for easily 

accessible, non-invasive, and reasonably priced screening and early detection techniques [4]. Specifically Aβ, a 

protein fragment that is essential to the pathophysiology of AD, has been investigated as a possible urine-

detectable biomarker [5]. Consequently, this paper explored the potential of urine Aβ as a screening tool for early 

AD and cognitive impairment, based on a study of 24 patients with cognitive decline, where 18 patients tested 

positive for urinary Aβ. The results of the study demonstrated a 75.0% positivity rate for urinary Aβ, particularly 

Aβ42, in patients with cognitive decline, thereby indicating its potential as a useful screening tool. However, a few 

patients in this study presenting with either mild, moderate, or more severe cognitive impairment did not test 

positive for urinary Aβ42, thereby suggesting that further research is needed to determine the overall accuracy 

and efficacy of this biomarker as well as its specific utility in the very early stages of AD. 
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However, existing literature on the topic has also frequently highlighted the difficulties that still exist in 

relation to the biological variability present in urine samples and the standardization of urinary Aβ 

readings. For example, urine composition can be influenced by dietary components, hydration levels, 

physical activity, and medications, and physiological factors can change the concentrations of all urine 

biomarkers, including urinary Aβ levels [12]. In order to overcome these issues, some of the literature 

has suggested standardized procedures for urine collection, storage, and analysis; this could improve the 

reliability and accuracy of urinary Aβ as a biomarker for detecting AD [12]. These studies also urge 

further investigations to confirm these methods, techniques, and strategies. Therefore, even if 

preliminary evidence supports the use of urinary Aβ as a possible biomarker for AD, more research is 

required to establish standardized procedures and clarify the underlying mechanisms that govern Aβ 

excretion in urine. 

 

Methodology 
Building on the existing literature, clinical trials, and evidence on the potential of urinary Aβ as a 

noninvasive biomarker for detecting AD, this study aims to evaluate the feasibility of using this urinary 

biomarker in detecting AD in patients presenting with different levels of cognitive impairment. It 

specifically focuses on whether urinary Aβ can be used to identify early-stage AD that often goes 

undiagnosed, evaluating the scope, benefits, and wider applicability of this method of AD detection. 

Patients selected for urine testing were from 35 to 75 years of age and were of mixed gender. They were 

selected by simple random sampling from a larger subset of individuals who all demonstrated different 

levels of cognitive impairment. Consequently, every patient chosen for this study exhibited signs of 

cognitive deterioration.  

 

Clinical evaluations and cognitive function tests like the Mini-Mental State Examination (MMSE) and 

Montreal Cognitive Assessment (MoCA) were used to measure and confirm cognitive impairment in the 

patients. These tests were selected for this study due to their sensitivity, specificity, accuracy, and 

extensive usage. For instance, because of its high sensitivity and specificity rate, the MMSE is the most 

widely used instrument for evaluating cognitive decline in dementia [13]. Similarly, the MoCA scale, 

which has gained popularity recently, was selected for this study because of its specific sensitivity in 

identifying milder types of cognitive impairment [14]. As a result, both scales were used to confirm 

cognitive impairment and determine varying degrees of cognitive decline in the selected patients who 

were then sent for urinary testing.  

Each of the 24 patients then provided individual urine samples for analysis. The following steps were 

taken to minimise variations in the samples and to address any potential limitations: 

1. Urine sample collection: Urine samples were collected in the morning after overnight fasting to 

minimize variability in the Aβ concentrations due to dietary factors. 

2. Aβ detection: The urine samples were then analyzed using a sensitive ELISA kit specifically 

designed to detect Aβ42 peptides. A positive result was determined based on a predefined 

cutoff value for Aβ42 concentration in the urine. 
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Results 
According to the findings, 18 of the 24 patients had positive urine Aβ tests, indicating the presence of Aβ 

peptides in their urine samples. Among these 18 patients, six demonstrated mild cognitive decline, while 

18 exhibited moderate to severe cognitive decline based on their cognitive assessments. Out of the six 

patients with mild cognitive decline, five tested positive for urinary Aβ and one tested negative. 

Simultaneously, out of the 18 patients with moderate to severe cognitive decline, 13 tested positive for 

urinary Aβ and five tested negative. 

As evident from Table 1, the results suggest a strong correlation between cognitive decline and the 

presence of Aβ in urine. While urinary Aβ42 levels were found in 13 patients with moderate to severe 

cognitive impairment, they were also present in five patients with milder symptoms. This highlights the 

potential role and scope of urinary Aβ42 in detecting early-stage AD. However, the absence of Aβ42 in 

the urine of six patients, including those with more moderate to severe cognitive decline, raises 

questions about the overall sensitivity of urinary Aβ detection for AD and whether it should be used in 

combination with other testing methods to maximize reliability, accuracy, and validity. 

  

     Subject Group  Number of Patients         Aβ Positive        Aβ Negative 

Mild Cognitive 
Decline 

                 6                   5                  1 

Moderate to Severe 
Cognitive Decline 

                18                  13                  5 

Total                 24           18 (75.0%)            6 (25.0%) 

 

Table 1: Urinary Aβ Test Outcomes in Patients with Different Degrees of Cognitive Decline 

 

Discussion 
This study supports the hypothesis that urinary Aβ can serve as a non-invasive biomarker for AD and 

cognitive impairment. The results demonstrated a 75.0% positivity rate for urinary Aβ in patients with 

cognitive decline, thereby indicating its potential as a useful screening tool for AD. Moreover, as Aβ 

accumulation begins years before the clinical symptoms of Alzheimer’s manifest, urine-based tests are 

expected to offer a window for early detection and intervention. However, the variability in Aβ 

detection in this study, amongst those with both milder and those with more severe cognitive 

symptoms, highlights the requirement for further research into the sensitivity and specificity of this 

biomarker. Yet, it is important to note that this variability may also have been due to improper urine 

handling and collection when submitting the samples, the patients’ individual lifestyle, physiological 

functions and medications, inaccurate assessments of cognitive decline, or the selection of patients 

presenting with cognitive impairment unrelated to AD. 

Lastly, the study’s design and results have also demonstrated the overall advantages of urine Aβ testing. 

Compared to CSF analysis, for instance, it is a straightforward and non-invasive technique that may be 
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appropriate for routine screening and long-term cognitive function monitoring [15]. Furthermore, urine-

based assays are more affordable and are therefore useful for screening large populations as they are 

substantially less expensive than neuroimaging methods like PET scans [16]. Additionally, urine can be 

readily obtained in a variety of locations, including clinical labs and through home sample collections, 

thereby offering flexibility in screening practices [17]. Therefore, these considerations also highlight the 

potential of urine Aβ testing in improving early diagnosis of AD across diverse populations, by making AD 

screening more affordable and accessible. 

Limitations of the Study 
Although this paper has highlighted valuable findings that can be further expanded upon in future 

research, there were a few limitations that should also be acknowledged and addressed in further 

studies. For example: 

● Small sample size: The sample size of 24 patients is considerably small, limiting the 

generalizability of the findings. To confirm the findings and improve the utility of urine Aβ as a 

screening tool, larger studies are required to increase the scope and applicability of the findings. 

● Techniques for detecting low levels of Aβ in the urine: As urine contains far less Aβ 

concentration than CSF or blood, detection techniques need to be refined to increase their 

sensitivity and to accurately identify Aβ in the earliest phases of AD-related cognitive 

impairment [18]. 

● Lack of standardization: It is currently challenging to compare the findings of various studies 

due to the absence of a defined procedure for measuring Aβ in the urine. Clinical 

implementation requires the establishment of consistent testing procedures and cutoff criteria 

[19].  

Future 
The clinical utility and applicability of urinary Aβ as a diagnostic biomarker, particularly in the very early 

stages of AD, requires further investigation. Validating the results of this study and determining if urine 

Aβ levels can predict cognitive deterioration in the preclinical phases of AD should be the main goals of 

large-scale, longitudinal research in the future [10]. Furthermore, the accuracy of non-invasive 

diagnostic tests may be improved by combining urinary Aβ testing with additional biomarkers, such as 

tau proteins or neurofilament light chains (NfL) [18]. Additionally, further research should also aim to 

investigate the biological processes that underpin the excretion of Aβ in urine [20]. It is essential to 

comprehend how Aβ peptides are removed from the brain, moved through the bloodstream, and 

filtered by the kidneys for urine-based biomarker testing to be improved further [20]. 

Conclusion 

In conclusion, a promising non-invasive technique for screening individuals at risk for AD and cognitive 

impairment is the detection of Aβ in their urine. This study analysed the urine Aβ levels of 18 patients 

with varying degrees of cognitive impairment. The results of the study indicated that higher urine Aβ 

levels were present in 75.0% of the study participants, all of whom showed signs of cognitive 

deterioration. This also reinforces the potential utility of urine Aβ as a readily available and reasonably 
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priced biomarker for early AD detection. 

 The results of this study also contribute to existing literature on the topic, focusing on the scope, value, 

and benefits of this biomarker in assessing and diagnosing AD. However, as a few of the patients with 

either mild or more severe cognitive decline tested negative for urinary Aβ in this study, longitudinal 

studies with a larger sample size need to be conducted to assess the sensitivity and accuracy of this 

biomarker and to evaluate whether it can truly detect AD at its earliest stages when cognitive decline is 

still mild [7]. Additionally, general challenges surrounding this topic remain, especially in terms of 

sensitivity, specificity, and standardization of detection methods. Further research is needed to validate 

these findings and to develop and refine urine-based tests that can reliably identify AD at its earliest 

stages.  
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