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Factor VIII (FVIII) and its carrier protein von Willebrand factor (VWF) regulate haemostasis 

and thrombosis. Higher plasma levels of these factors have been associated with risk of 

arterial and venous thrombosis (VT) [1,2]. The causal relation between thrombotic risk and 

increased FVIII levels has been a topic of intense debate. Indeed, as FVIII is an acute phase 

reactant, it could be only a marker of the inflammatory process, which is known to play a 

major role in cardiovascular disease. However, Jick et al in 1969[3] and Medalie et al in 

1971[4] reported that non-O blood group was associated with increased risk of VT and 

coronary disease respectively. This association of ABO blood group with VT was later found 

to be largely explained by plasma FVIII levels[5,6]. Recent data obtained using Mendelian 

randomization analyses formally suggest that high FVIII levels are causally linked to VT and 

coronary artery disease risk[7].  

Cardiovascular diseases vary across populations and several evidences are in favor of an 

increased risk in African Americans[8]. African Americans have the highest levels of FVIII 

and VWF among all ethnic groups studied[9]. In addition, markers of activation of the 

coagulation system such as plasma D-dimers are higher in African Americans[10]. Whether 

these findings represent an underlying genetic defect or are simply markers of increased 

coagulation due to another cause is unknown. 

One article published in this issue of JTH address the question of the association between 

high factor VIII levels with incident cardiovascular disease specifically in African Americans 

using the community-based Jackson Heart Study[11]. This study shows a significant linear 

increase of incident heart failure (HF) and mortality. This association was still present in the 

fully adjusted models (including CRP as a marker of inflammation). Significant associations 

were not observed for stroke and overall coronary heart disease (CHD). The association 

between FVIII levels and HF and mortality which remains after adjustment may suggest a 

genetic effect. Several genetic variants associated with FVIII levels have been recently 



identified by GWAS approaches[7]. However, until now most GWAS have been performed in 

individuals of European ancestry where it is known that linkage disequilibrium can extend 

over large genomic regions compared to other populations, including Africans. Moreover, as 

underlined by the authors, African population-specific variants are poorly represented on 

genotyping arrays and current imputation reference panels. To circumvent this bias, the 

authors of the present study have used whole genome sequencing data (which is now possible 

in large sets of unrelated individuals) obtained through the TOPMed project. They showed 

that the ABO blood group was, as expected, responsible for the most important part of the 

heritability of FVIIII levels. ABO blood group is known to be the only common genetic factor 

robustly associated with CHD, stroke and VT [12–14]. This study was the first to identify a 

second signal at the VWF locus highly specific to African Americans. The most likely causal 

variant is the rs57950734 which encodes p.His817Gln located within the VWF D’ domain 

within the FVIII binding region. This variant which has been reported in several patients with 

type 2N von Willebrand disease result in significantly lower FVIII binding capacity[15]. The 

higher prevalence among African than non-African populations confirms the need to 

specifically analyze genetic determinants in different ethnicities. They find no evidence of 

association between VWF rs115708869 and incident HF or mortality in JHS, but this analysis 

is limited due the relatively small number cases. 

Not all the missing heritability is hiding in genetic variations. Epigenetic mechanisms are also 

proposed as a possible source that could contribute to this heritability. The expression of 

several genes encoding haemostatic proteins, including FVIII, has been shown to be subjected 

to DNA methylation mechanisms[16]. Specific high throughput technologies are now 

available to quantify methylation profiles from cells, tissues and blood from large cohorts of 

subjects. This has been done in the present study leading to the identification of a number of 

methylation marks particularly at the ABO locus which is associated with FVIII levels. 



However, a primary concern in this new era of epigenetic epidemiology is the tissue-specific 

nature of the epigenome. Indeed, while assessment of DNA methylation in whole blood has 

been shown able to identify robust and biologically relevant epigenetic variation related to 

cardiometabolic quantitative risk factors[17,18], it remains to be determined whether it can be 

relevant for FVIII which is produced in endothelial cells. 

In conclusion, thoroughly designed epidemiological research (including GWAS) should be 

expanded to non-white populations with higher genetic diversity to facilitate the identification 

of additional genetic risk factors for cardiovascular disease. This has been an ongoing 

challenge in the genomics era in which most studies involve predominantly white, European 

cohorts. 
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