
Blood Test for Thoracic Aortic Blood Test for Thoracic Aortic 

AneurysmAneurysm

22ndnd International Meeting on Aortic DiseasesInternational Meeting on Aortic Diseases

September 30September 30--October 2, 2010October 2, 2010September 30September 30--October 2, 2010October 2, 2010

Liege, BelgiumLiege, Belgium

John A. Elefteriades, MDJohn A. Elefteriades, MD
William W.L. Glenn Professor of William W.L. Glenn Professor of 

Cardiothoracic SurgeryCardiothoracic Surgery
Yale University School of MedicineYale University School of Medicine



Non-Size Indications for Aortic 

Replacement

1. Symptoms

2. Family Histor

3. (Mechanical properties)3. (Mechanical properties)

4. (Biomarkers)



Aneurysms Largely Asymptomatic

• Vast majority of patients with TAA (90-95%) 

have no sx until rupture/dissection occur.1,2

• First symptom is usually death from rupture 

or dissection.or dissection.

• Urgent need for screening tests.

1. Barrat-Boyes BG. Lancet 1957:716-720. 

2. Elefteriades JA et al. Diseases of the Aorta. Hurst’s The Heart. McGraw-Hill. New York. 2008.



Healthy young men with only moderately enlarged 

aortas-> Aortic dissection while weightlifting

Elefteriades JA, et al. JAMA. Dec 5, 2003.



Why does dissection pick one point Why does dissection pick one point 
in time to occur?in time to occur?

Exertion 
or emotion

Blood
PressureMMPs

Genetic PredispositionGenetic Predisposition

Aortic DilatationAortic Dilatation
Acute Aortic DissectionAcute Aortic Dissection



5. Biomarkers

• D-Dimer

• Markers of inflammation

– CRP

– CD4+CD28- T-Cells

• Matrix metalloproteinases• Matrix metalloproteinases

• Markers of collagen turn-over

– Elastin Peptide (EP)

• Genetic markers

– “RNA Signature”



DD--Dimer in Aortic DissectionDimer in Aortic Dissection--11

Distinguishes 
from acute MI

Rises early

1. Hazui H et al. Circ J 2005;69:677-682.                            2. Weber T et al. Chest 2003;123:1375-1378. 

3. Eggebrecht H et al. J Am Coll Cardiol 2004;44:804-9      4. Weber T et al. Heart 2006;92:836-837.

Predicts mortalityReflects extent





�� Research at Yale and other programs indicates Research at Yale and other programs indicates 
an important etiologic role for excess MMP activity an important etiologic role for excess MMP activity 
in the destruction of the aortic wall underlying in the destruction of the aortic wall underlying 
thoracic aortic aneurysm disease. thoracic aortic aneurysm disease. thoracic aortic aneurysm disease. thoracic aortic aneurysm disease. 



MMP Analysis
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MMP Correlations with Plasma and Tissue

y = 0.3536x + 21344

R2 = 0.913
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Figure 5. 



Serum MMP levels successfully predict stent graft failure

Sangiorgi G, et al. Circulation 2001;104[suppl I]:I-288-I-295.



“RNA Signature”

•DNA is blueprint

•RNA tells us     
what rooms 
(systems) are (systems) are 
actively being 
worked on



GeneGene––Centric Functional GenomeCentric Functional Genome––Wide DiscoveryWide Discovery

High Throughput LaboratoryHigh Throughput Laboratory

• 33,000–SNP genome–wide 

scans with 500 stratified 

samples using a phenotype–

driven pooling strategy

• Daily real–time data analysis • Daily real–time data analysis 

for immediate reflex replication

• Technology excels for both 

genotyping and pooled–sample 

studies



Applied Biosystems Human Whole Applied Biosystems Human Whole 

Genome Survey MicroarrayGenome Survey Microarray



RNA “Signature” in peripheral blood



How do these sensitivities/specificities 

compare with other screeing tests?

PSA Test Guidelines for Prostate Cancer Inadequate
July 7, 2005July 7, 2005

A major study in JAMA has found that prostate-specific antigen (PSA) test is 
a less reliable treatment indicator for prostate cancer than previously 
believed.

A PSA reading of 4.1 detected only 20.5% of existing cancers, while also 
mistakenly diagnosing cancer (i.e., giving a false positive) in 6.2% of men 
studied. 

"There is no cutpoint of PSA with simultaneous high sensitivity and high 
specificity. “



Each vertical line represents a 

patient

Each horizontal line 

represents an RNA (0ne 

of 30,000 tested)

Hierarchical clustering diagrams. 





“RNA Signature” genes identified 

make “physiologic sense”: 

proteolyis, apoptosis, inflammation  

Gene Symbol Gene_Name Target RefSeqs
Asc/Desc Ratio 

(array)
Asc/Desc Ratio 

(TaqMan)Gene Symbol Gene_Name Target RefSeqs (array) (TaqMan)
AFF3 AF4/FMR2 family, member 3 NM_002285 2.79 2.27

BACH2 BTB and CNC homology 1, basic leucine zipper transcription factor 2 NM_021813 2.38 2.22
ZNF41 zinc finger protein 41 null 2.33 1.53
ATF2 activating transcription factor 2 NM_001880 2.20 1.58

HIVEP2 human immunodeficiency virus type I enhancer binding protein 2 NM_006734 2.08 1.53
HIVEP1 human immunodeficiency virus type I enhancer binding protein 1 NM_002114 2.00 1.44
ATF1 activating transcription factor 1 NM_005171 1.78 1.33

ORC2L origin recognition complex, subunit 2-like (yeast) NM_006190 1.66 1.55
FOXO1A forkhead box O1A (rhabdomyosarcoma) NM_002015 1.63 1.48
RAD21 RAD21 homolog (S. pombe) NM_006265 1.62 1.29
ELF1 E74-like factor 1 (ets domain transcription factor) NM_172373 1.61 1.35
ELF2 E74-like factor 2 (ets domain transcription factor) NM_006874 1.59 1.35
MCM3 MCM3 minichromosome maintenance deficient 3 (S. cerevisiae) NM_002388 1.57 1.45
RPA1 replication protein A1, 70kDa NM_002945 1.52 1.53

ZNF217 zinc finger protein 217 NM_006526 1.46 2.02
JMJD1A jumonji domain containing 1A NM_018433 1.44 1.55

SUPT16H suppressor of Ty 16 homolog (S. cerevisiae) NM_007192 1.43 1.63
CCNG1 cyclin G1 NM_004060 1.39 1.53







Intervention criteria Intervention criteria 
for the future…for the future…

��SizeSize
��SymptomsSymptoms
��Family Family historyhistory
��Mechanical propertiesMechanical properties
��BiomarkersBiomarkers

��MMPsMMPs��MMPsMMPs
��RNA SignatureRNA Signature


