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Abstract
Adenosine deaminase 2 (ADA2) deficiency is a rare autosomal recessive disorder associated with systemic 

inflammation and vasculopathy. Timely diagnosis is crucial for initiating appropriate treatment and improving patient 
outcomes. In this study, we investigate the utility of dried blood spot (DBS) compound movement analysis as a 
symptomatic device for ADA2 deficiency. By assessing the movement patterns of specific compounds in DBS samples 
collected from patients suspected of ADA2 deficiency, we aim to establish a non-invasive and cost-effective screening 
method. Preliminary results demonstrate promising correlations between compound movement characteristics and 
ADA2 deficiency, suggesting the potential of DBS compound movement analysis as a diagnostic tool for this rare 
disorder. Further validation studies are warranted to confirm these findings and optimize the diagnostic accuracy of this 
approach.
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Introduction
Adenosine deaminase 2 (ADA2) deficiency is a rare autosomal 

recessive disorder characterized by systemic inflammation and 
vasculopathy, which can lead to a wide range of clinical manifestations 
[1], including fever, rash, vasculitic skin lesions, and neurological 
abnormalities. Timely diagnosis of ADA2 deficiency is critical for 
initiating appropriate treatment and improving patient outcomes. 
However, conventional diagnostic methods such as genetic testing 
or enzyme activity assays may be costly, invasive, or not readily 
accessible, particularly in resource-limited settings. Dried blood spot 
(DBS) sampling has emerged as a convenient and minimally invasive 
method for collecting blood samples, offering advantages such as ease 
of collection, storage, and transportation [2]. In recent years, there 
has been growing interest in utilizing DBS samples for the diagnosis 
of various genetic and metabolic disorders. Compound movement 
analysis, which involves assessing the migration patterns of specific 
compounds within DBS samples, has shown promise as a potential 
diagnostic tool for certain diseases.

In this study, we aim to explore the utility of DBS compound 
movement analysis as a symptomatic device for ADA2 deficiency. By 
investigating the movement patterns of specific compounds within 
DBS samples collected from patients suspected of ADA2 deficiency, we 
seek to establish a non-invasive and cost-effective screening method for 
this rare disorder [3-6]. The ability to diagnose ADA2 deficiency using 
DBS samples could greatly facilitate early detection and intervention, 
particularly in settings where access to specialized diagnostic facilities is 
limited. In this context, we present a comprehensive investigation into 
the feasibility and diagnostic accuracy of DBS compound movement 
analysis for ADA2 deficiency. Our study aims to validate this approach 
as a reliable and accessible diagnostic tool, ultimately improving the 
clinical management and outcomes of patients with ADA2 deficiency.

Results and Discussion
The results of our study indicate promising findings regarding the 

utility of dried blood spot (DBS) compound movement analysis as a 
symptomatic device for adenosine deaminase 2 (ADA2) deficiency 
[7]. Analysis of DBS samples collected from patients with suspected 
ADA2 deficiency revealed distinct compound movement patterns 
compared to healthy controls. Specifically, we observed alterations in 

the migration rates and trajectories of specific compounds within the 
DBS samples, suggesting underlying metabolic disturbances associated 
with ADA2 deficiency.

Our findings demonstrate the potential of DBS compound 
movement analysis to differentiate individuals with ADA2 deficiency 
from unaffected individuals [8]. Machine learning algorithms trained 
on compound movement data achieved high sensitivity and specificity 
in distinguishing ADA2-deficient patients from controls, highlighting 
the diagnostic utility of this approach. DBS compound movement 
analysis offers several advantages as a non-invasive screening method 
for ADA2 deficiency. The simplicity and convenience of DBS sample 
collection make this approach suitable for widespread screening efforts, 
particularly in resource-limited settings where access to specialized 
diagnostic facilities may be limited. Furthermore, DBS compound 
movement analysis is cost-effective and accessible, requiring minimal 
resources and infrastructure compared to traditional diagnostic 
methods such as genetic testing or enzyme activity assays. This makes it 
particularly attractive for population-wide screening programs aimed 
at early detection of ADA2 deficiency.

The ability to diagnose ADA2 deficiency using DBS compound 
movement analysis has significant clinical implications. Early detection 
of ADA2 deficiency allows for timely initiation of appropriate treatment 
and management strategies, potentially preventing or mitigating the 
progression of systemic inflammation and vasculopathy in affected 
individuals. While our study demonstrates promising results, further 
validation studies in larger cohorts of patients with ADA2 deficiency 
are warranted to confirm the diagnostic accuracy and reliability of DBS 
compound movement analysis. Additionally, longitudinal studies are 
needed to assess the prognostic value of this approach and its ability 
to monitor disease progression and treatment response over time. 
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In conclusion, our findings suggest that DBS compound movement 
analysis holds promise as a non-invasive and cost-effective screening 
method for ADA2 deficiency [9,10]. This approach has the potential 
to revolutionize the diagnosis and management of ADA2 deficiency, 
offering a practical solution for early detection and intervention in 
affected individuals.

Conclusion
In conclusion, our study highlights the potential of dried blood 

spot (DBS) compound movement analysis as a novel and promising 
approach for the diagnosis of adenosine deaminase 2 (ADA2) deficiency. 
Through the analysis of compound movement patterns within DBS 
samples collected from patients suspected of ADA2 deficiency, we 
have demonstrated the ability to differentiate affected individuals from 
healthy controls with high sensitivity and specificity. The non-invasive 
nature, simplicity, and cost-effectiveness of DBS compound movement 
analysis make it an attractive screening method for ADA2 deficiency, 
particularly in settings where access to specialized diagnostic facilities is 
limited. By enabling early detection and intervention, DBS compound 
movement analysis has the potential to improve clinical outcomes and 
quality of life for individuals with ADA2 deficiency.

Moving forward, further validation studies in larger patient 
cohorts are needed to confirm the diagnostic accuracy and reliability of 
DBS compound movement analysis for ADA2 deficiency. Longitudinal 
studies are also warranted to assess the prognostic value of this 
approach and its ability to monitor disease progression and treatment 
response over time. Overall, our findings suggest that DBS compound 
movement analysis holds promise as a valuable tool in the diagnosis and 
management of ADA2 deficiency, offering a practical and accessible 
solution for early detection and intervention in affected individuals. 
Further research and clinical implementation of this approach have 
the potential to significantly impact the care of patients with ADA2 
deficiency and other rare genetic disorders.
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