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Gutmicrobiome composition, a third player in

the inflammation–arterial stiffness relationship
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This editorial refers to ‘Gutmicrobial diversity is associated

with lower arterial stiffness in women’†, by C. Menni et al.,

on page 2390.

The growing interest in the clinical measurement of arterial stiffness

comes from the repeated demonstration that arterial stiffness has

predictive value for cardiovascular (CV) events.1,2 The measurement

or arterial stiffness through carotid–femoral pulse wave velocity

(PWV) is generally considered as an index of early vascular ageing,3

i.e. integrating all damage done to the arterial wall until the time of

measurement, in response either to well-known CV risk factors or to

other CV risk factors, such as inflammation and oxidative stress. The

measurement of PWV has been recommended by the 2013

European Society of Hypertension–European Society of Cardiology

Guidelines for the Management of Hypertension4 and the Sixth Joint

Task Force of the European Society of Cardiology on Cardiovascular

Disease Prevention5 in order to detect arterial stiffening and reclas-

sify patients at intermediate risk into a higher or lower CV risk.

Although a large body of evidence has been published during the last

decade concerning the epidemiology, pathophysiology, and pharma-

cology of arterial stiffness,6 several issues are still pending, including

the therapeutic possibility to reduce arterial stiffness beyond blood

pressure reduction, for instance through lifestyle changes. Indeed, the

relationship between arterial stiffness and chronic low-grade inflam-

mation, that has been well established,7 may be explained by the role

of the gut microbiome, known to play a major role in inflammatory

and autoimmune disease.8

The article by Menni et al.,9 published in the present issue of the

European Heart Journal, provides an original and important contribu-

tion with regard to the relationship between gut microbiome com-

position and arterial stiffness. The authors studied 617 middle-aged

women enrolled in the TwinsUK registry, a national register of adult

twins recruited as volunteers without selecting for any particular dis-

ease or traits.10 They determined aortic stiffness according to gold

standard measurement of carotid–femoral PWV.11 Microbiota

analysis included microbiome composition and diversity. They

additionally determined circulating serum levels of specific metabo-

lites known to be generated by the gut microbiome and to influence

CV risk: phenylacetylglutamine, trimethylamine oxide (TMAO), and

indole proprionate (IPA). The major finding is that arterial stiffness is

inversely correlated with gut microbiome diversity, as well as with

the abundance of specific microbial taxa. The mediation analysis

allowed the conclusion to be reached that the effect of gut micro-

biome composition on PWV is only marginally mediated by C-react-

ive protein (CRP), the HOMA index, visceral fat, and traditional risk

factors.

Indeed, a major strength of this study is that all analyses were

adjusted for a large number of variables, including not only the three

major determinants of PWV in that population [age, mean blood

pressure (MBP), and body mass index (BMI)], but also other parame-

ters known to influence PWV and seldom available in cross-sectional

studies, such as dietary components and social deprivation. In particu-

lar, the relationship between PWV and the gut microbiome compos-

ition remained significant after adjustment to four categories of

confounding factors: (i) lifestyle risk factors such as smoking/alcohol

drinking habits, physical activity, adherence to Mediterranean diet,

socio-economic status, and proton pump inhibitor (PPI) and antibiot-

ic use; (ii) traditional cardiovascular risk factors such as the 10-year

ASCVD (atherosclerotic cardiovascular disease) risk score; (iii)

inflammatory markers, such as CRP; and (iv) metabolic factors, such

as visceral fat mass and insulin resistance.

The findings of Menni et al.9 are also stimulating because the

authors state in their Introduction that arterial stiffness ‘is weakly or

unrelated to conventional risk factors’. Although the reader under-

stands that this is a way to suggest that further studies should be

done to detect non-CV determinants, still the major influence of age

and MBP has been overlooked in this statement, since age and MBP

can explain up to 50% of PWV variance in the general population

according to the Reference Value Collaboration study.12 The authors

observed that microbiome factors explained 4.1–8.4% of the variance

of PWV, whereas ASCVD score, HOMA index, and visceral fat taken

together explained 5.51–11.24% of PWV variance. These numbers
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have been obtained after adjustment for age, MBP, and BMI.

Unfortunately, the authors did not detail which percentage of PWV

variance was explained by age, MBP, and BMI taken together.

Nevertheless, it is impressive that microbiome-related variables were

able to explain 4–8% of the variance of PWV, thus capturing a novel

source of CV risk beyond classical risk factors, mostly unexplained

from the mechanistic point of view. The authors hypothesized that

chronic endotoxaemia, leading to low-grade inflammation, might be

the missing link. Excess dietary fat intake seems to be the dietary

component most likely to compromise gut barrier function and in-

duce endotoxaemia.13 A number of bacterial components are then

able to activate innate and adaptive immune responses, which may

trigger alterations in glucose and lipid metabolism, as well as obesity

and hypertension, with a pro-atherosclerotic effect.14 How these

mechanisms might impact arterial mechanical properties regardless

of classical cardiovascular risk factors should be explored in future

mechanistic studies (Take home figure).

Although the findings of Menni et al.9 have added an important

piece to this puzzle, many aspects still need to be clarified.

Unfortunately, no markers of endotoxaemia have been measured in

this study; furthermore, CRP, included in the analysis as a marker of

low-grade inflammation, impacted only marginally on the relationship

between PWV and microbiome-related variables; finally, the role of

dietary fats has not been explored. Other limitations of the study,

which have been well discussed by the authors, include the middle-

aged white female status, the delay between faecal sample collection

and PWV measurement, and the cross-sectional nature of the study.

In addition, a remarkable feature of the study is that it included twins.

However, although family relatedness was taken into consideration

for statistical adjustment, it appears that the influence of the genetic

component on arterial stiffness has not been analysed by itself or

through its interaction with the microbiome composition. Finally, it

is important to underline that other studies did not find an association

between CV-related variables, such as lifetime CV risk, and
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Take home figure The gut microbiome and arterial stiffness: possible underlying mechanisms.
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microbiome diversity, or found associations with the abundance of

different bacterial taxa. Furthermore, among microbiome-related

variables, the strongest association with cardiovascular events is avail-

able for TMAO,15which does not seem to influence PWV in the pre-

sent study.

In conclusion, the study by Menni et al.9 provides a valuable contri-

bution to the ongoing research on the relationship between arterial

stiffness and inflammation. The authors demonstrated that it was pos-

sible to capture, through the characterization of the gut microbiome,

a part of the CV risk that was not explained by classical risk factors.

These data suggest that the gut microbiome may act as a third player

in the inflammation–stiffness relationship.
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Corrigendum doi:10.1093/eurheartj/ehy115
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..................................................................................................................................................................

Corrigendum to:Cardiac screening in Nepal [Eur Heart J (2018);39(5):339–340].

The authors of the above paper wish to inform readers that the authors’ names were ordered incorrectly with the family names listed

before the given names. This has now been corrected online.
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