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Abstract 

Background and aims 

Haplogroup I – a common European paternal lineage of the Y chromosome is associated with 

increased risk of coronary artery disease in British men. It is unclear whether this haplogroup or 

any other haplogroups on the Y chromosome is associated with histological characteristics of 

the diseased vessel wall in other vascular manifestations of cardiovascular diseases showing a 

male preponderance.  

Methods 

We examined Dutch men undergoing either carotid endarterectomy from the Athero-Express 

biobank (AE, n=1,217) or open aneurysm repair from the Aneurysm-Express biobank (AAA, 

n=393). Upon resolving the Y chromosome phylogeny, each man was assigned to one of the 

paternal lineages based on combinations of single nucleotide polymorphisms of the male-

specific region of the Y chromosome.  We examined the associations between the Y 

chromosome and the histological characteristics of the carotid plaque and aneurysm wall, 

including lipid content, leukocyte infiltration and intraplaque haemorrhage, in all men. 

Results 

A majority of men were carriers of either haplogroup I (AE: 28% AAA: 24%) or haplogroup R (AE: 

59% AAA: 61%). We found no association between Y chromosomal haplogroups and histological 

characteristics of plaque collected from carotid arteries or tissue specimens of aneurysms. 

Moreover, the distribution of frequency for all Y chromosomal haplogroups in both cohorts was 

similar to that of a general population of Dutch men.  

Conclusions 

Our data show that genetic variation on the Y chromosome is not associated with histological 

characteristics of the the plaques from carotid arteries or specimens of aneurysms in men of 

Dutch origin.   



Background Introduction 

Historically, the human Y chromosome was considered genomic wasteland. It was considered to 

be implicated only in sex determination and subject to rapid decline1. However, more recently 

the Y chromosome gained interest, as it was found to contain dosage-sensitive regulators of 

gene expression and its loss was associated with smoking, cancer and death in different studies 

in men2–4.  

The major part of the Y chromosome (male-specific region, MSY) is inherited essentially 

unchanged from father to son. Phylogenetic analysis is a powerful tool to examine the ancient 

paternal ancestry of the Y chromosome5,6. The resulting chromosomal haplogroups are 

characterized by numerous specific genetic mutations and follow a distinct geographical 

distribution6. In Western Europe, haplogroups I and R and their subfamilies are among the most 

frequently observed Y chromosomal haplogroups although their prevalence differs between 

countries.  

Genetic variation of the MSY was previously implicated in cardiovascular diseases (CVD)7–11. 

Common bi-allelic polymorphisms of MSY were associated with blood pressure, circulating 

concentrations of LDL-cholesterol, measures of a pro-atherogenic fraction of LDL-cholesterol 

and a paternal history of myocardial infarction8,9. A study in a Greek-Cypriot population found a 

higher risk for plaque presence in the carotid and femoral arteries of carriers of haplogroup K12. 

In addition, men with haplogroup I showed a 50% increase in coronary artery disease (CAD) risk 

in two British populations11,13. Gene expression analysis revealed down-regulation of pathways 

of adaptive immunity together with up-regulation of pro-inflammatory response in the 

macrophages of haplogroup I carriers when compared to men from other Y chromosomal 

haplogroups13. However, in a recent Dutch effort, haplogroups did not show a predisposing 

effect on first or recurrent venous thrombosis14. 

The previous analyses were conducted primarily in relation to CAD or its modifiable risk 

factors8,9,13. Whether haplogroups are also related to the risk of other cardiovascular disorders, 

or the characteristics of the underlying atherosclerotic plaque is unclear. Only one study studied 

the relation between Y chromosomal haplogroups and plaque presence12. In addition, there is 



limited data on the association between Y chromosomal haplogroups and susceptibility to CVD 

in non-British cohorts.  

We have conducted a MSY phylogenetic analysis of 1,610 Dutch men with available histological 

characteristics of the diseased vascular wall, obtained during carotid endarterectomy or open 

aneurysm repair. Both disorders show a “male disadvantage”, with men much more commonly 

affected than women15. Characteristics of the vessel wall have been shown to be associated with 

presenting symptoms, in occluded as well as in aneurysmatic vessels16–18. The use of histology 

has advantages over using clinical diagnosis as it may shed light on the biological mechanism 

behind the observed increased CVD risk associated with haplogroup I.  

 

 

 

  



Patients and Methods 

Athero-Express population 

The Athero-Express biobank (AE) is an prospective ongoing cohort study including all patients 

undergoing carotid endarterectomy in two large tertiary referral hospitals in the Utrecht area of 

the Netherlands: the University Medical Center Utrecht in Utrecht and the St. Antonius Hospital 

in Nieuwegein19. Patient characteristics are collected through standardized questionnaires. Blood 

is collected preoperatively and stored together with the atherosclerotic plaque. Patients are 

asked to return a short follow-up questionnaire each year for three years. When they indicate a 

possible cardiovascular event, this is validated through health records kept by their general 

practitioner. Patients gave written informed consent and the study is approved by the ethics 

boards of both hospitals. 

 

AAA-Express population 

The AAA-Express biobank (AAA) started as a spin-off biobank of the AE, including patients 

undergoing open aneurysm repair in the same hospitals20. Questionnaires and follow-up were 

collected in the same fashion. Instead of atherosclerotic plaque, aneurysmal tissue was stored. 

Patients gave written informed consent and the study is approved by the ethics boards of both 

hospitals. 

 

Processing of patient material in AE and AAA 

The processing of patient material from the AE and AAA has been described previously19,20. In 

short, atherosclerotic plaque and aneurysm tissue were immediately processed after removal. 

One segment, for AE the culprit lesion, was identified, stored in 4% formaldehyde, decalcified 

and embedded in paraffin for histological slide preparation. The remaining tissue was cut into 

fragments of 0.5 cm and stored at -80 degrees. Using histology, we studied picro-sirius red 

staining for collagen, CD68 staining for macrophages and α-actin staining for smooth muscle 



cells. For plaque histology we additionally studied CD34 staining for the presence of 

microvessels. For aneurysm wall histology we also conducted CD3 staining for T-lymphocytes, 

CD20 staining for B-lymphocytes and CD138 staining for plasma cells. Plaque thrombosis was 

determined combining the presence of luminal thrombi or intraplaque haemorrhage, assessed 

by hematoxylin-eosin staining and Mallory’s phosphotungstic acid-hematoxylin staining for 

fibrin. Collagen and calcifications were semi-quantitatively assessed at 40x magnification and 

grouped into no (1), minor (2), moderate (3) or heavy (4) staining. The categories were 

dichotomized into no/minor and moderate/heavy for the current study. For AAA, leukocyte 

infiltration was scored at 100x magnification, where <100 positively stained cells was considered 

minor staining and >100 positively stained cells was considered moderate/heavy staining. Lipid 

core size was cut off at an area of 40% of plaque size using polarized light. For AE, macrophages 

and smooth muscle cells were quantitatively assessed using computerized analysis and analyzed 

as percentage of plaque area. Microvessels were counted in three hotspots after morphological 

identification and averaged per slide subsequently. A dedicated technician assessed all 

histological slides. 

 

Haplogrouping of the Y chromosome 

DNA was isolated following standardized protocols as described previously from blood, or if 

blood was unavailable from atherosclerotic plaque tissue or aneurysm wall tissue21. LGC (LGC 

Genomics Ltd. United Kingdom) subsequently genotyped AE patients following in-house 

protocols for eleven MSY SNPs (Supplemental table 1) tagging 8 Y chromosomal lineages and 

subsets of the R haplogroup. Patients from the AE and AAA were additionally genotyped using 

the Y chromosomal probes of the Infinium HumanExome BeadChip v1.2 and Illumina 

HumanCoreExome BeadChip v1.1 respectively. In this case we adhered to a protocol supplied by 

the Ygen consortium22. In this case the combination of 68 MSY SNPs present on these Illumina 

BeadChips was used to discriminate between 65 possible haplogroups. Each individual was 

assigned to the haplogroup that best fitted his genotypes, allowing for no more than one 

mismatch and 3% of missing genotypes. In cases where the two genotyping methods did not 



correspond (n=9), the ExomeChip haplogroup was kept for further analyses, thus we combined 

the two datasets for the AE into one totaling to 1,217 genotyped individuals. Haplogroup 

lineages were further grouped into haplogroup E, F, G, H, I, J, N, Q, R and T for the current 

analyses. 

 

Statistical analyses 

Differences in baseline characteristics were tested using ANOVAs and non-parametric Kruskall-

Wallis tests, where applicable, for continuous variables. Categorical variables were compared 

using chi-square tests. Post-hoc testing for ANOVA was performed using Tukey tests, for chi-

square test by observing the standardized residuals. Continuous plaque characteristics were log-

transformed before analyses. They were analyzed at once for each cohort using MANOVA. 

Binary categorical plaque characteristics were analyzed using chi-square tests. A multiple-testing 

corrected P value was considered significant. Multiple-testing correction was performed with the 

use of Bonferroni correction (for binary plaque characteristics in AE: 0.05/4 = 0.0125, for 

continuous plaque characteristics in AE: 0.05/5 = 0.01, for aneurysm characteristics in AAA: 

0.05/11 = 0.0045). All statistical analyses were performed in SPSS version 21 (IBM Corp. Released 

2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp).   



Results 

Prevalence of Y chromosomal haplogroups 

We included a total of 1,610 male patients, from Athero-Express (AE, n=1,217) and AAA-Express 

(AAA, n=393) in this study. Patients displayed a variety of Y chromosomal haplogroups 

(Supplemental table 2). Most patients were carriers of haplogroup I (AE: 28% AAA: 24%) or 

haplogroup R (AE: 59% AAA: 61%). Because of low patient numbers in the other haplogroups, 

for all subsequent analyses, only patients with haplogroups E, G, I, J and R were included (Figure 

1). 

 

Clinical characteristics 

The men within the Athero-Express cohort exhibited characteristics of a severely cardiovascular 

compromised population (Table 1). They were on average 69 years old, 23.7% had a history of 

diabetes and 71.5% were hypertensive. Of all men, 26.4% presented with a stroke before 

undergoing CEA. After correction for multiple testing, there were no significant differences in 

any available clinical characteristics among carriers of the most common haplogroups of the Y 

chromosome in this population. Patient characteristics of the AE and AAA-Express can be found 

in Supplemental table 3 and 4. 

 

Atherosclerotic plaque characteristics in Athero-Express 

There were no significant differences in macrophage content, mast cell content, neutrophil 

content, smooth muscle cell content and vessel density in the atherosclerotic plaque, either 

together at once using MANOVA (Wilks’ Lambda: 0.99, P = 0.33) or tested independently (Figure 

2, Supplemental table 5) between the MSY haplogroups. No significant differences were 

observed between the MSY haplogroups in calcification, collagen, fat content and intraplaque 

haemorrhage (Figure 3, Supplemental table 5).  



 

Aneurysm characteristics in Aneurysm-Express 

We set out to further explore the association between Y chromosomal haplogroups and vessel 

wall characteristics in AAA. No significant differences were observed comparing aneurysm wall 

characteristics of patients undergoing open aneurysm repair between the Y chromosomal 

haplogroups (Supplemental table 6).  

 

Comparison with the general population 

We compared our two cardiovascular disease cohorts with a control cohort of 2,067 healthy 

Dutch men from the Forensic Laboratory for DNA Research. The haplogroups followed the same 

distribution in the control cohort as in the cardiovascular disease cohorts with the most men 

carrying haplogroup I or R (Figure 1). A small difference was observed between the prevalence 

of haplogroup G in the control population (2.7%) versus haplogroup G in the diseased 

populations (AE: 3.8%, AAA: 5.1%, Supplemental table 2). No other differences were found. 

Based on this finding, an association between one of the haplogroups and risk of carotid 

occlusive disease or aneurysm development is unlikely. Compared to previously described 

populations from the United Kingdom, all Dutch populations showed more haplogroup I carriers 

and less haplogroup R carriers (Figure 1, Supplemental table 2). 



Discussion 

In our study in 1,610 Dutch men, we found no association of Y chromosomal haplogroups with 

histological characteristics of the diseased vessel wall. Moreover, we found no difference in 

distribution of Y chromosomal haplogroups in the general Dutch population versus our patients 

with severe atherosclerotic cardiovascular disease. 

Previous research in two British cohorts found an association between haplogroup I and 

coronary artery disease13. We did not observe an association between MSY haplogroups and 

characteristics of the diseased vessel wall in the Dutch cohorts. There are several explanations 

for this apparent discrepancy. First of all, we studied different diseases, namely carotid occlusive 

disease and aneurysm formation. While atherosclerosis is a shared pathophysiological 

mechanism in all three cardiovascular diseases, their genetic background and disease 

mechanism is known to be only partially overlapping23. For example, the inflammation in 

aneurysms is much more driven by infiltration of B and T lymphocytes, whereas in 

atherosclerotic plaques more macrophages are seen24–26.  In addition, we investigated cohorts 

with only diseased patients, in contrast to the British cohorts that included both patients with 

CAD and apparently healthy controls. If haplogroups would account for the increased risk via 

the shared pathophysiological background of the three cardiovascular diseases, one would 

expect a different frequency distribution of haplogroups in our diseased cohorts. Increased risk 

of CAD that translates into higher rates of cardiovascular mortality in haplogroup I could 

account for a lower prevalence of patients with haplogroup I in our cohorts that only included 

patients suitable for surgery. On the contrary, increased risk of CAD due to a higher 

atherosclerosis risk could also have led to a higher prevalence of patients with haplogroup I in 

our cohorts, as patients were included based on overt atherosclerotic disease. However, we 

found the same haplogroup I frequency and distribution of other haplogroups in the Dutch 

cohorts of patients with vessel disease when compared to a large cohort of healthy Dutch men. 

Another explanation could be the differences in genetic background of the British and Dutch. 

Indeed, the distribution of Y haplogroups in Dutch men was different from the one observed in 

the cohorts from the United Kingdom. In the latter, there were more carriers of haplogroup R 



and less carriers of haplogroup I. Moreover, we were unable to observe the effect of haplogroup 

I on the susceptibility of CAD in our cohort of Dutch men undergoing vascular surgery. We 

found a similar percentage of carriers of haplogroup I in the patients with a history of coronary 

artery disease in the AE (116/423, 27.4%) and men recruited from the general Dutch population 

(571/2067, 27.6%). In AAA, there were fewer men with haplogroup I and a history of CAD 

(20/120, 16.7%) than men with haplogroup I in the general population. These findings may 

suggest differences in the effect of the Y chromosome on CAD risk between the Dutch men 

described above and the British cohorts published before. However, these results must be 

interpreted with caution. Clinically confirmed diagnosis of CAD was not the key phenotype in 

men recruited in the Dutch cohorts, thus neither confirmation or exclusion of CAD was as 

rigorous as in previous studies that focused primarily on defining CAD outcomes. Moreover, the 

current data come exclusively from cross-sectional studies with all limitations inherent to this 

design, whereas the previously reported study reported incident coronary artery disease during 

a long time follow-up. Future, large prospective studies of CAD in non-British cohorts will be 

necessary to gain additional insight into the association between haplogroup I and CAD. 

Comparing the Y chromosomal haplogroup distribution of the diseased cohorts to the Dutch 

control population, we observed a slight enrichment for haplogroup G in the Dutch diseased 

cohorts (2.7 vs 4.4% for non-diseased vs diseased cohorts, P value = 0.004). This could point 

towards an increased disease risk for haplogroup G carriers compared to other haplogroups. 

However, we did not observe differences in patient or disease characteristics for carriers of 

haplogroup G. An alternative explanation could be that our patients were included mainly in the 

larger cities in the Netherlands, where people may have a more diverse genetic background 

whereas the control population participants were included from smaller towns and villages.  

There are some limitations to this study. Some Y chromosomal lineages (e.g. F, N, T) were 

excluded from the analysis because they were only present in few men in the studied 

populations. Moreover, the subgroups of Y chromosomal haplogroups were binned into larger 

groups to increase the power of the analysis (e.g. R1, R1a, R1b and R1b1b2 were binned into 

haplogroup R). We therefore cannot exclude the possibility of an association of any subgroup or 

smaller haplogroup with cardiovascular disease. In addition, we had low power to detect 



differences in some lineages that were included in the analysis (e.g. E, J and G) and we cannot 

exclude a possible association between those haplogroups and cardiovascular disease with 

certainty. Haplogrouping was performed on several batches of genotyped data. However, for AE 

we found excellent overlap in haplogroups comparing the ExomeChip haplogroup and the 

haplogroup determined by genotyping of individual SNPs. We observed some nominally 

significant associations between haplogroups and baseline characteristics. However, the number 

of positive associations was low and within the expected range for the number of tests we 

performed, we therefore considered them false positives.   

Since the publication of the association of haplogroup I and coronary artery disease, the 

cardiovascular research community has become interested in the Y chromosome. Replication of 

the association has been lacking, and publications in other groups outside of the United 

Kingdom are scarce14. We included two different Dutch cardiovascular cohorts and found no 

association between haplogroups and histology of the diseased vessel wall. The contribution of 

genetic content on the Y chromosome to human health and disease seem to be more complex 

than previously thought and possibly depends on interaction with the other chromosomes of 

the genome. Large efforts might shed more light on the relation between Y chromosomal 

haplogroups and cardiovascular disease. 

  



FundingFinancial support 

The research leading to these results has received funding from the European Union Seventh 

Framework Programme FP7/2007-2013 under grant agreement n° HEALTH-F2-2013-601456 

(CVgenes-at-target). Sander W. van der Laan is funded through grants through grants from the 

Netherlands CardioVascular Research Initiative (“GENIUS”, CVON2011-19) and the Interuniversity 

Cardiology Institute of the Netherlands (ICIN, 09.001). Folkert W. Asselbergs is supported by a Dekker 

scholarship-Junior Staff Member 2014T001 – Netherlands Heart Foundation and UCL Hospitals NIHR 

Biomedical Research Centre. Maciej Tomaszewski is supported by the British Heart Foundation 

(PG/16/49/32176). 

 

Acknowledgements 

We want to thank Eveline Altena and Peter de Knijff for generously making available the Dutch 

control population data from the Forensic Laboratory of DNA Research. Furthermore, we want 

to thank Arjan Schoneveld and Sander van de Weg for the help with the haplogrouping of the 

AE samples and Evelyn Velema for the histopathological phenotyping of the plaque and 

aneurysm samples. Lastly, we want to thank all patients included in the two cardiovascular 

cohorts for their participation. 

  



References 

1. Graves, J. A. M. The rise and fall of SRY. Trends in Genetics 18, 259–264 (2002). 

2. Bellott, D. W. et al. Mammalian Y chromosomes retain widely expressed dosage-sensitive 

regulators. Nature 508, 494–9 (2014). 

3. Forsberg, L. a et al. Mosaic loss of chromosome Y in peripheral blood is associated with 

shorter survival and higher risk of cancer. Nat. Genet. 46, 624–628 (2014). 

4. Dumanski, J. P. et al. Smoking is associated with mosaic loss of chromosome Y. Science 

217, 15–18 (2015). 

5. Genealogy, I. S. of G. Y-DNA Haplogroup Tree 2016, Version:11.230, Date: 21 August 

2016. (2016). Available at: http://www.isogg.org/tree/. (Accessed: 22nd August 2016) 

6. Jobling, M. A. & Tyler-Smith, C. The human Y chromosome: an evolutionary marker comes 

of age. Nat Rev Genet 4, 598–612 (2003). 

7. Bloomer, L. D. S. et al. Male-specific region of the y chromosome and cardiovascular risk 

phylogenetic analysis and gene expression studies. Arterioscler. Thromb. Vasc. Biol. 33, 

1722–1727 (2013). 

8. Charchar, F. J. et al. The Y Chromosome Effect on Blood Pressure in Two European 

Populations. 353–356 (2002). 

9. Charchar, F. J. et al. Association of the Human Y Chromosome with Cholesterol Levels in 

the General Population. Arterioscler. Thromb. Vasc. Biol. 24, 308–312 (2004). 

10. Charchar, F. J., Tomaszewski, M., Strahorn, P., Champagne, B. & Dominiczak, A. F. Y is there 

a risk to being male? Trends in Endocrinology and Metabolism 14, 163–168 (2003). 

11. Bloomer, L. D. S. et al. Coronary artery disease predisposing haplogroup I of the 

Y chromosome, aggression and sex steroids - Genetic association analysis. Atherosclerosis 

233, 160–4 (2014). 

12. Voskarides, K., Hadjipanagi, D., Papazachariou, L., Griffin, M. & Panayiotou, A. G. Evidence 

for Contribution of the Y Chromosome in Atherosclerotic Plaque Occurrence in Men. 

Genet. Test. Mol. Biomarkers 18, 552–556 (2014). 

13. Charchar, F. J. et al. Inheritance of coronary artery disease in men: An analysis of the role 

of the y chromosome. Lancet 379, 915–922 (2012). 

14. de Haan, H. G., van Hylckama Vlieg, A., van der Gaag, K. ., de Knijff, P. & Rosendaal, F. R. 

Male-specific risk of first and recurrent venous thrombosis: a phylogenetic analysis of the 

Y chromosome. J. Thromb. Haemost. (2016). doi:10.1111/jth.13437 

15. Bloomer, L. D. S., Bown, M. J. & Tomaszewski, M. Sexual dimorphism of abdominal aortic 

aneurysms: A striking example of ‘ male disadvantage’ in cardiovascular disease. 

Atherosclerosis 225, 22–28 (2012). 

16. Verhoeven, B. et al. Carotid atherosclerotic plaques in patients with transient ischemic 

attacks and stroke have unstable characteristics compared with plaques in asymptomatic 



and amaurosis fugax patients. J. Vasc. Surg. 42, 1075–1081 (2005). 

17. Howard, D. P. J. et al. Histological features of carotid plaque in patients with ocular 

ischemia versus cerebral events. Stroke 44, 734–739 (2013). 

18. Koole, D. et al. Intraluminal abdominal aortic aneurysm thrombus is associated with 

disruption of wall integrity. J. Vasc. Surg. 57, 77–83 (2013). 

19. Verhoeven, B. A. N. et al. Differential atherosclerotic plaque expression of mRNA and 

protein in relation to cardiovascular events and patient characteristics. Rationale and 

design. Eur. J. Epidemiol. 19, 1127–1133 (2004). 

20. Hurks, R. et al. Aneurysm-express: Human abdominal aortic aneurysm wall expression in 

relation to heterogeneity and vascular events-rationale and design. Eur. Surg. Res. 45, 34–

40 (2010). 

21. Van Der Laan, S. W. et al. Variants in ALOX5, ALOX5AP and LTA4H are not associated with 

atherosclerotic plaque phenotypes: The Athero-Express Genomics Study. Atherosclerosis 

239, 528–538 (2015). 

22. Gandin, I., Joshi, P. K., Esko, T., Wilson, J. F. & The Ygen consortium. Ygen: the first 

systematic assessment of the influence of human Y chromosome variation on a wide 

range of health-related traits. ASHG Abstr. (2016). 

23. Dichgans, M. et al. Shared genetic susceptibility to ischemic stroke and coronary artery 

disease : A genome-wide analysis of common variants. Stroke 45, 24–36 (2014). 

24. Koole, D. et al. Osteoprotegerin is associated with aneurysm diameter and proteolysis in 

abdominal aortic aneurysm disease. Arterioscler. Thromb. Vasc. Biol. 32, 1497–1504 (2012). 

25. Zhang, L. & Wang, Y. B lymphocytes in abdominal aortic aneurysms. Atherosclerosis 242, 

311–317 (2015). 

26. Dale, M. A., Ruhlman, M. K. & Baxter, B. T. Inflammatory cell phenotypes in AAAs: Their 

role and potential as targets for therapy. Arterioscler. Thromb. Vasc. Biol. 35, 1746–1755 

(2015). 

 

 

 

 

 

 

 



Figure 1 Distribution of the five largest Y chromosomal haplogroups  

 

Distribution of the five largest Y chromosomal haplogroups in two Dutch CVD cohorts: carotid 

endarterectomy patients from the Athero-Express Biobank Study, aneurysm patients from the 

Aneurysm-Express Biobank Study, Dutch healthy controls of the Forensic Laboratory for DNA 

Research and the two UK populations (British Heart Foundation Family Heart Study (BHF-FHS) 

and West of Scotland Coronary Prevention Study (WOSCOPS) from Charchar et al.13



Figure 2 Binary plaque characteristics of the Y chromosomal haplogroups in Athero-Express 

 

Black bars: moderate/heavy staining for calcification and collagen, >40% fat content, presence of IPH; white bars: no/minor staining 

for calcification and collagen, <40% fat content, absence of IPH.  



Figure 3 Continuous plaque characteristics of the Y chromosomal haplogroups in Athero-Express 

 

 

 

  



Table 1: Patient characteristics of the Athero-Express Biobank 

n = 1206 E 

n=45 

G 

n=46 

I 

n=345 

J 

n=52 

R 

n=718 

P value 

Age, mean (SD) 67.6 (10.9) 70.6 (7.6) 69.3 (9.5) 68.8 (9.7) 68.7 (8.7) 0.49 

BMI, mean (SD) 26.0 (3.7) 25.5 (2.4) 26.3 (3.4) 26.0 (3.2) 26.4 (3.4) 0.33 

GFR (MDRD), mean (SD) 72.2 (22.7) 73.6 (21.4) 73.4 (19.9) 73.6 (17.8) 73.6 (20.2) 1 

Diabetes Mellitus 11/45 (24.4) 8/46 (17.4) 96/345 (27.8) 11/52 (21.2) 159/718 (22.1) 0.25 

Hypercholesterolemia 26/41 (63.4) 19/42 (45.2) 218/324 (67.3) 36/52 (69.2) 444/658 (67.5) 0.06 

Hypertension 33/43 (76.7) 32/44 (72.7) 241/338 (71.3) 33/52 (63.5) 498/694 (71.8) 0.68 

Current Smoking 9/44 (20.5) 20/45 (44.4) 103/342 (30.1) 23/52 (44.2) 230/708 (32.5) 0.04 

History of coronary artery disease 8/45 (17.8) 15/46 (32.6) 116/345 (33.6) 18/52 (34.6) 266/718 (37.0) 0.11 

History of stroke 9/42 (21.4) 7/44 (15.9) 77/328 (23.5) 10/48 (20.8) 151/677 (22.3) 0.85 

Peripheral arterial occlusive disease 8/45 (17.8) 11/46 (23.9) 69/345 (20) 12/52 (23.1) 169/718 (23.5) 0.68 

Total cholesterol, median (IQR) 4.4 (3.7-5.3) 4.7 (3.8-5.5) 4.5 (3.8-5.2) 4.7 (3.7-5.2) 4.5 (3.8-5.3) 0.94 

LDL cholesterol, median (IQR) 2.5 (2.0-3.5) 2.9 (2.2-3.3) 2.6 (2.0-3.2) 2.9 (2.0-3.3) 2.6 (2.0-3.3) 0.97 

HDL cholesterol, median (IQR) 1.1 (0.9-1.2) 1.0 (0.8-1.5) 1.1 (0.9-1.3) 1.0 (0.9-1.3) 1.1 (0.9-1.3) 0.94 

Triglycerides, median (IQR) 1.3 (1-1.9) 1.3 (1.1-1.8) 1.4 (1-2.1) 1.5 (1-2.3) 1.5 (1.0-2.1) 0.68 

Antiplatelet use 41/45 (91.1) 40/45 (88.9) 300/343 (87.5) 46/52 (88.5) 625/718 (87) 0.94 

Statin use 32/45 (71.1) 36/46 (78.3) 264/345 (76.5) 39/52 (75) 558/718 (77.7) 0.86 

Presenting symptoms: 

- Asymptomatic 

- Ocular 

- TIA 

- Stroke 

 

2/45 (4.4) 

24/45 (53.3) 

13/45 (28.9) 

6/45 (13.3) 

 

5/46 (10.9) 

19/46 (41.3) 

12/46 (26.1) 

10/46 (21.7) 

 

46/339 (13.6) 

135/339 (39.8) 

101/339 (29.8) 

57/339 (16.8) 

 

5/52 (9.6) 

26/52 (50) 

11/52 (21.2) 

10/52 (19.2) 

 

118/715 (16.5) 

323/715 (45.2) 

177/715 (24.8) 

97/715 (13.6) 

0.19 

Contralateral stenosis >50% 17/40 (42.5) 22/45 (48.9) 135/305 (44.3) 23/48 (47.9) 303/641 (47.3) 0.89 

AE: Athero-Express, SD: standard deviation, BMI: body mass index, GFR: glomerular filtration rate, PAOD: peripheral arterial occlusive 

disease, LDL: low density lipoprotein, HDL: high density lipoprotein



 


