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Background

• Ischemic stroke is a major public health burden

• Delay in diagnosis can lead to irreversible neurological deficit
• Rapid identification and initiation of therapy is critical

• Diagnosis is challenged by broad differential and lack of rapid, reliable 
lab test (“biomarker”) for ischemic stroke



Background

• Stroke biomarker studies in humans have been limited by lack of a “pre-
stroke” control

• Aortic arch surgery with DHCA represents a unique population to study 
ischemic stroke
• DHCA inherently leads to some degree of cerebral ischemia
• 5-10% rate of clinical stroke1,2

• 80-100% rate of DWI lesion on post-op MRI3

Hypothesis Can we use an aortic arch surgery model to 
perform ischemic stroke protein discovery?
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Methods

A total of 21 patients (DHCA n=17, CABG controls n=4) underwent 
study protocol.

Pre-op neuro exam Post-op MRIPost-op neuro examMultiple blood samples obtained
- Pre-induction
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Protein Signature Discovery- Mag-Net

• Novel mass spectrometry (MS) 
technique utilizing extracellular 
vesicle (EV) enrichment to analyze 
membrane bound proteins

• Eliminates traditional MS 
limitations such as the 
“abundance problem” with plasma 
proteins such as albumin

• Plasma samples compared before 
and after DHCA



n=17 DHCA cohort

n=4 CABG controls



Results



Results

• A total of 5,376 proteins were 
identified, 1,125 of which showed a 
significant difference between paired 
pre- and post-operative 
concentrations. 

• 261 proteins had greater expression 
in the infarct group compared to the 
non-infarct group

The proteins unique to each group are those 

that have an false discovery rate (FDR) < 0.05 

in that group and an FDR > 0.05 in the other. 

AIS = acute ischemic stroke.



Results

Analysis of enrichment pathways of these 261 unique proteins revealed many 
known stroke pathways (interleukins, FAS, complement pathway, EGF, IGF-1, etc.), 
providing validation of this methodological approach.

Metabolic, signaling, and other pathway analysis for 261 proteins associated with
AIS using Biocarta (A) and Reactome (B).



Conclusions

• Over 80% of patients undergoing aortic arch surgery with DHCA have 
DWI lesions on post-operative MRI.

• We have developed a research protocol for proteomic analysis of 
DHCA patients using a novel MS technique to assess EV proteins.

• Ischemic cerebral infarct elicits a unique proteomic expression as 
compared to non-infarct plasma.



Future Directions

• Expand current pilot study to significantly increase power to identify 
candidate biomarkers for ischemic stroke.

• Assay development to measure candidate biomarkers.

• This has tremendous potential to increase our understanding of 
stroke and safety of aortic arch surgery.


