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AIM

This study examines the associations of functional SNPs in 11 
candidate genes for cardiovascular disease (CVD), including 
those involved in determining 
• blood pressure, 
• lipid profile, 
• homocysteine levels, 
• response to hypoxia and oxidative stress 
with the growth rate of AAA.



METHODS

Inclusion criteria:  
• AAA ≥30 mm
• ≥2 control examination of aneurysm diameter during 1 year
• both sexes 

√

TaqMan-genotyping of 11 SNPs in genes:

 AGTR1, ApoE, GPX4, HIF1A, MTHFR, PON1, SELENOS, 
SEPP1, SOD2, TXNRD1, TXNRD2, 

Statistical analysis: 
• the development of AAA progression models using GLM methods
• growth rates estimated for growth within the specified AAA size 

ranges, in 10 mm increments (± 2 mm) covering AAA growth 
from 30 - 70 mm

• analysis of association 



Flow chart describing selection of study patients
The characteristics of study group

Parameter   AAA
N=288

Age [years]  68.3±7.1
Men 82.3%
Cigarette smoking, current 34.6%
Arterial hypertension 83.6%
Diabetes 28.7%
Hyperlipidemia 85.0%
AAA ≥50 mm 42.8%
AAA growth rate [mm/y] 3.7±4.7
No. of ultrasound scans 6.1 ± 2.9
Follow-up, years 3.9 ±2.2
Elective AAA repair 34.0%

METHODS



RESULTS

FIGURE AAA growth rates estimated for specified size 
ranges (n=442 individual observations)

Thompson SG, et al. Health Technol Assess. 2013;17:1-118. 

≥60 mm



FACTORS ASSOCIATED WITH ANNUAL AAA GROWTH RATE 



• Patients with larger AAAs >39 mm 
had decreased blood SeP [ng/ml] 
concentration (insufficient 
antioxidant barier )

FACTORS ASSOCIATED WITH ANNUAL AAA GROWTH RATE 



Present SMOKING, the main 
modifier of Se status in the 

body , was the only CVD risk 
factor associated with faster 

AAA growth.

  
SeSe

FACTORS ASSOCIATED WITH ANNUAL AAA GROWTH RATE 



CORRELATION OF SELENOPROTEIN P (SeP) LEVELS WITH 
LIPID PROFILES IN THE POPULATION OF 

105 PATIENTS WITH AAA AND 75 CONTROL SUBJECTS

AAA r=0.317, P=0.001AAA r=-0.039, P=0.690

AAA r=-0.224, P=0.021AAA r=0.057, P=0.564

Cont Cont

Cont Cont

In AAA SeP concentration was 
•  positvely corelated with HDLC
• negatively corelated with TG
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SEPP1 :  Ex5 –rarer allele favors the production of a low Se isoform  of protein)
GPX4- 3’-UTR -alters the protein binding to the 3’-UTR and reporter gene activity, 

SNPs associated with AAA growth influenced the 
effects of Se supplementation in clinical trials

• 25 proteins that include selenium 
• act against oxidative stress
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SeP AND SELENOPROTEIN SNPS vs CVD

• Primarily studied in malignant diseases, 
• Growing evidence on their role in CVD 

(Strauss et all: Scient Rep 2014; PloS One 2018). 



SELENIUM & AAAs
1. Decreased blood Se levels in AAA

 3. Correlations between 
serum TRX with AAA size and 
expansion rate

2. Decrease of plasma levels of  Se 
as AAA size increased



 Conclusions 

• The observed associations confirm the role of selenoproteins 
and oxidative stress in the progression of AAA. 

• The role of SNPs SELENOP rs3877899 and GPX4 rs713041 in AAA 
progression is a novel observation




