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In  1999,  Ross  described  atherosclerosis  as  an inflammatory
disease.1 This  hypothesis  represented  a  change  in  our  under-
standing  of  the origin  of  the atherosclerotic  process  beyond
extracellular  lipid  accumulation.  Mechanisms  related  to the
role  of  vascular  inflammation  in the start  and  progression  of
atherosclerotic  plaque  were  subsequently  reported.  Inflam-
matory  markers  emerged  as  potential  therapeutic  targets,
and  anti-inflammatory  drugs  were postulated  as  potential
cardiovascular  drugs.2

The  recent  Canakinumab  Anti-inflammatory  Thrombo-
sis  Outcome  Study  (CANTOS)  was  designed  to  assess  the
inflammatory  hypothesis  of atherosclerosis  (a proof-of-
concept  trial).3 CANTOS  assessed  the efficacy  and safety
of  canakinumab  in major  cardiovascular  disease,  includ-
ing  acute  myocardial  infarction,  stroke,  and  cardiovascular
death.  Canakinumab  is  a monoclonal  antibody  that inhibits
the  conversion  of  interleukin-1� to  interleukin-6,  both  pre-
cursors  of  C-reactive  protein  (CRP).  This  action  mechanism
decreases  CRP  levels,  but  has  no  influence  on  plasma  lipid
levels.  The  cardiovascular  effect  of  canakinumab,  there-
fore,  can  only  be  attributable  to  its  anti-inflammatory
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action,  thus  confirming  the hypothesis  formulated  by  Ross
two  decades  ago.

The  CANTOS  trial  was  an  international  multicenter  study
sponsored  by  Novartis.  Starting  in 2011,  10,061  participants
were  enrolled  into  the  study  and followed  up  for 3.7 years.
All  the patients  had  previously  sustained  myocardial  infarc-
tion  and  had a mean  age of 61  years,  multiple  cardiovascular
risk  factors  (43%  of  prevalent  diabetes),  and  a frequent  his-
tory  of revascularization,  and  were  receiving  multiple  drugs
(90% were  taking  statins).  They  had  baseline  hs-CRP  levels  of
at  least  2 mg/L.  The  patients  were  randomized  to  increas-
ing  doses  of  subcutaneous  canakinumab  (50  mg,  150 mg or
300  mg every  3  months)  or  placebo.  After  48  months  of
follow-up,  all  three  doses  of canakinumab  decreased  hs-CRP
by  26%,  37%,  and  41%  respectively  as  compared  to  placebo,
but  lipid  levels  did not  change.  The  main  finding  was  that
canakinumab  150 mg achieved  a 15%  relative  reduction  (95%
confidence  interval,  26%  to  2%)  in the  risk  of  a major  cardio-
vascular  event  compared  to  placebo.

CANTOS  represented  a pioneering  trial  in  promot-
ing  clinical  research  on  cardiovascular  anti-inflammatory
treatment.4 However,  some  aspects  of this  trial  raise  doubts
as  to  the convenience  of using  anti-inflammatory  therapy  in
standard  clinical  practice.  First  of  all,  the  absolute  cardio-
vascular  risk  reduction  was  small:  in  the  placebo  group,  the
cardiovascular  event  rate  was  4.50  cases  per  100  patient-
years,  as  compared  to  the 3.86  events  seen  in participants
treated  with  canakinumab  150 mg.  This  represented  an
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absolute  risk reduction  of 0.64  per  100 patient-years.  Sec-
ond,  the  patients  treated  with  canakinumab  were  found to
be  at  greater  risk  of  infection-related  mortality.  Finally,  it
has  been  estimated  that  the annual  cost  of  treatment  with
canakinumab  in  the United  States  is  200,000  dollars,4 which
is  unacceptably  high  from  the public  health  perspective
because  of  the  number  of  patients  needing  to  be  treated.5 In
conclusion,  the  CANTOS  trial  provides  proof  of concept  and
opens  up  a  new  perspective  for treatment,  but  there  is  still
a  long  way  to  go  until  other  effective  and  safe,  sustainable
and  efficient  anti-inflammatory  treatments  for  cardiovascu-
lar  disease  are  available.

In addition  to  those  potential  future  drugs,  there  are
lifestyle  and  dietary  interventions  that  may  achieve  an
effective  cardiometabolic  anti-inflammatory  effect.6 There
is  evidence  for this,  especially  in  the field  of  nutrition.7

Certain  nutrients  or  foods  mainly  act  through  their  action
on  inflammation.8 This  has  made  it possible  to  define  the
inflammatory  capacity  of  an  overall  dietary  pattern.  Two
indices  that  quantify  the inflammatory  potential  of  diet,
the  Dietary  Inflammatory  Index9 and  the Empirical  Dietary
Inflammatory  Index,  have  been  devised.10 The  inflammatory
capacity  of  diet  measured  with  these indices  has  repeatedly
been  associated  with  an increased  risk  of  cardiovascular  dis-
ease  or  other  cardiometabolic  diseases.11 Thus,  it has  also
been  shown  that  diet may  have  a  significant  cardioprotective
effect  thanks  to  its  anti-inflammatory  action.  The  essential
fact  is  that  the whole  population  is  exposed  to one  diet or
another,  and  the  promotion  of  an anti-inflammatory  dietary
pattern  may  be  the  most effective and  efficient  approach.

The  Mediterranean  diet is an effective  intervention  for
cardiovascular  prevention.12 Part  of  its effect  is  explained
by  its  anti-inflammatory  action  and  through  an improve-
ment  in  endothelial  capacity.13 However,  current  results
as  regards  the  anti-inflammatory  effect  of  the Mediter-
ranean  diet  in cardiovascular  secondary  prevention  are less
convincing.14 The  results  of CANTOS  are highly  valuable  in
supporting  the validity  of  research  relating  inflammation  to
cardiometabolic  disease.  However,  lifestyle  interventions
may  have  a  greater  impact  on  the primary  and  secondary
prevention  of  cardiometabolic  diseases  at a significantly
lower  cost.15
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