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EDITORIAL

Gut  microbiota:  An  indispensable  tool in  the fight

against cardiovascular disease�

La  microbiota  intestinal:  una  herramienta  indispensable  en  la  lucha  contra
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In recent  years,  the  role  of  the  intestinal  microbiota  in
various  mechanisms  related  to  cardiovascular  health  has
been  highlighted,  with  special  emphasis  being  placed  on
aspects  related  to atherosclerosis,  stressing  the importance
of  the  intestine-heart  axis.1 As  in most  diseases,  the  mech-
anisms  that  have  been  discussed  include  dysfunction  of
the  intestinal  barrier,  with  ensuing  endotoxemia  due  to
lipopolysaccharide  (LPS)  levels,  together  with  decreased
amounts  of  short-chain  fatty  acids  (SCFAs).  However,  these
mechanisms  are  not  exclusive  to  cardiovascular  disease.2

Expectations  were  changed  by  the discovery  that  the
metabolite  trimethylamine-N-oxidase  (TMAO),  of  microbial
origin  and  formed  from  dietary  components  with  l-carnitine
or  phosphatidylcholine,  could  be  not  only a marker  of car-
diovascular  disease,  but  also  a predictor  of it.3 However,
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thus  far, its involvement  in more  specific  mechanisms  beyond
those  related  to  diet  has yet  to  be ascertained.

However,  within  this  system,  the intestinal  microbiota
has  emerged  as  a  powerful  weapon  in the  search  for new
preventive  strategies,  mainly  in stratifying  patients  based
on  their  microbiota  profiles.4 Therefore,  of  particular  rele-
vance  within  this  stratification  strategy  would  be that  of
identifying  patients  who,  despite  not  being  at high  risk  or  not
having  developed  a  serious  cardiovascular  disease  a priori,
have  clinical  features  that  might  be related  to  cardiovascu-
lar  disease.

With  this  premise,  in this  issue  of  Clínica  e investigación
en  aterosclerosis,  Ortega-Madueño et  al.  have  linked  the
commonly  accepted  tool  of  coronary  calcium  quantification
(CCC)  from  computed  axial tomography  (CAT),  a technique
widely  used  to  select  individuals  with  coronary  atheroscle-
rosis,  with  the composition  of  the  intestinal  microbiota.5

Thus,  in a  pilot  study  with  20  participants  without  prior  car-
diovascular  disease,  we  studied  how  the  microbiota  profiles
differed  when  the CCC  levels  were  above  or  below 100 on
the  Agatston  score. While  this  is  a  pilot  study  that  should  be
properly  validated  with  a larger  population  size,  the results
indicate  that  even  in  the absence  of  cardiovascular  disease,
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the  microbiota  is  able  to  discriminate  between  two  types  of
CCC  levels,  corresponding  to  different  risks of  atheroscle-
rosis.  In particular,  the authors  observed  that  individuals
with  higher  BCC  values  had  higher  levels  of  the  Proteobac-
teria  phylum,  classically  proinflammatory  bacteria;  this was
observed  even  independently  of  age.  In  fact,  they  were  able
to  correlate  the abundance  of  these  bacteria  with  plasma
levels  of TNF-a  and  IL-1ß.  Going  one step  further,  the authors
measured  the metabolite  TMAO,  observing  that  the  levels
were  also higher  in  those  subjects  with  a CCC  value  of  >100.
Finally,  by  inferring  the metabolism  of these  bacteria,  they
saw  that  certain  pathways,  such  as  those  related  to  the
synthesis  of  lipopolysaccharide  (LPS),  were  also  increased
in  these  subjects,  which could  be involved  in their  inflam-
matory  state.  In this  way,  the  authors  have  been  able  to
observe  most  of the characteristics  associated  with  cardio-
vascular  disease  in these  subjects,  who  apparently  do  not
have  cardiovascular  disease,  with  respect  to  the  intestinal
microbiota.

The  translational  importance  of  this approach  goes
beyond  the  mere  description  of the bacteria  that  are
increased  or decreased,  but  one of the  great  stakes  in  terms
of  developing  the science  of  microbiota  study  and  its  trans-
lation  to clinical  practice  is  the real  possibility  of varying
the  intestinal  microbiota.  In  other  words,  if the intestinal
microbiota  plays  a role  in  the pathophysiology  of  atheroscle-
rosis  and  the  intestinal  microbiota  can  be  altered  by  means
of  different  strategies,  this  opens  a  significant  window  of
opportunity  to  create  treatments  based  on  knowledge  of the
microbiota  that  will  enable  us to  anticipate  the progression
of  the  disease  towards  more  serious  conditions.

Among  the more  widely  studied  real  possibilities  with
higher  yields  are:  dietary  strategies,  the  use  of  probiotics,
prebiotics,  and  synbiotics,  the use  of  antimicrobial  agents,
or  fecal  microbiota  transplants  (FMT).

Thus,  we  know  that  the  relationship  between  atheroscle-
rosis  and  diet  is  highly  dependent,  and  even  more  so  in the
relationship  with  TMAO  through  choline,6 so that  a timely
change  in  a  person’s  lifestyle,  including  changes  to  a health-
ier  diet  with  low levels  of  choline,  such  as  diets  high  in
vegetable  products,  as is  the case  of  the Mediterranean
diet,7 will  produce  healthy  changes  in the microbiota  that
will  help  to  mitigate  the  progression  of  the  disease.

On  the  other  hand,  different  probiotic  strains  have
been  tested,  principally  those  belonging  to  the Lactobacil-
lus  genus,  which  have  been  associated  with  reductions
in  cholesterol  and triglycerides.8 Moreover,  prebiotic  sub-
stances  such  as  inulin,  which  is  known  to  be  capable  of
changing  the  microbial  population,  are being  tested  to
improve  variables  related  to  atherosclerosis,  although  the
results  are  not  as  satisfactory  as  expected9 and  we need  to
search  for  new  prebiotics  specifically  targeting  those  bacte-
ria  that  are  particularly  beneficial.  In  this context,  we  may
also  focus  on  selectively  deleting  certain  bacteria  with  the
use  of  antimicrobials,  a subject  that  was  addressed  at the
time,10 but  which  has  yet  to  prove  successful.

Finally,  we  come  to  FMTs.  Following  the tremendous  suc-
cess  in  treating  recurrent  Clostridioides  difficile  infection
using  FMT,11 many  other  diseases  have been  treated  with
this  approach.  In the case  of  atherosclerosis,  animal models
have  demonstrated  that  the  disease  can  be  alleviated  by  this
route.12 In  addition,  different  strategies  have  been  tried,

albeit  not  directly  in atherosclerosis,  such  as  transplanting
microbiota  from  subjects  who  follow  a  vegan  diet with  a
scant  or  zero  capacity  to  produce  TMAO  in patients  with
metabolic  syndrome  in an attempt  to  lower  the  production
of  this microbial  metabolite  that  is  so closely  related  to
cardiovascular  disease.13

In  short,  the interesting  work  published  in this issue
of  Clinics  and  Research  in Atherosclerosis  contributes  to
progress  in  translating  knowledge  about  this  very  new
science  of  microbiota  into  routine  clinical  practice  in
atherosclerosis.
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