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The  development  of  new  technologies  and  the  knowledge
of  the  human  genome  sequence  have  opened  the  possibility
of  studying  it  at  prices  that  are  affordable  for  patients  and
health  care  institutions,  allowing  its  application  in  high  pri-
ority  diseases  such  as  cardiovascular  diseases,  diabetes  and
cancer.

In  the  last  few  years,  large  scale  genome  sequencing  has
led  to  the  discovery  of  gene  variants  which  confer  risk  for
many  common  and  complex  diseases.  A  number  of  discover-
ies  have  been  made  in  cardiovascular  medicine  of  sequence
variants  which  are  associated  with  disorders  such  as  coro-
nary  artery  disease,  atrial  fibrillation,  peripheral  vascular
disease,  aortic  aneurysm  and  ischemic  stroke.  Therefore,  a
large  proportion  of  genetic  data  has  been  accumulated  in
cardiology,  and  this  has  increased  the  understanding  of  a
significant  number  of  diseases.

The  study  of  the  polymorphic  genetic  variants  associ-
ated  with  a  risk  for  different  diseases  creates  a  potential
for  predictive  and  preventive  medicine.  Currently,  clinical
laboratories  offer  studies  of  over  30,000  variants  associated
with  genetic  susceptibility,  which  are  ever  more  accessible
to  physicians  and  patients.  These  tests  allow  for  the  devel-
opment  of  personalized  preventive  health  plans.  While  the
current  criteria  for  therapeutic  management  are  phenotypic
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age,  body  mass  index,  complete  blood  count  or  kidney
unction,  for  example),  the  individual  genetic  features  of
atients  and  their  diseases  are  being  neglected.  Therefore,
t  is  essential  to  consider  the  relevant  genetic  polymor-
hisms  in  order  to  improve  the  characterization  of  prevalent
nd  incident  cardiovascular  diseases;  both  to  select  suit-
ble  treatment,  as  well  as  to  determine  the  appropriate
edications  and  doses  for  each  patient.
There  are  also  legal  aspects  in  this  new  medical

pproach.  For  example,  there  is  a  medication  legislation
equiring  the  listing  on  labels  of  the  different  responses
ccording  to  the  patientśı  genetic  variants,  considering
hat  similar  doses  may  cause  adverse  reactions  in  dif-
erent  individuals,  while  at  the  same  time,  those  doses
ay  be  insufficient  for  some.  This  new  regulatory  scenario
ill  promote  the  verification  of  pharmacological  response
olymorphisms  prior  to  administering  medications  such  as
nticoagulants,  hyperlipidemia  treatments  and  chemother-
py,  among  others.

Furthermore,  with  regard  to  recessive  diseases  resul-
ing  from  the  presence  of  two  alleles  of  a  mutated  gene
nherited  from  both  mother  and  father,  it  is  possible  to
etermine,  through  a  study  of  the  respective  mutations,  if

 couple  is  at  high  risk  of  having  children  with  the  disease.
n  this  way,  parents  may  decide  if  they  will  run  the  risk,  or

arry  out  activities  such  as  preimplantation  diagnosis,
r  choose  rather  to  adopt.

Although  molecular  profile  genetic  studies  are  promising,
here  are  questions  regarding  the  application  procedure
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order  to  improve  cardiovascular  health  care.
4  

nd  how  the  results  are  communicated  to  the  patients.
eyond  their  good  clinical  use,  which,  as  can  be  seen,  is
ighly  advisable,  they  may  be  a  cause  for  concern:  a-  the
resymptomatic  diagnosis  --- especially  in  children-,  b-  the
ntentional  misuse  of  this  information  by  medical  insurance
ompanies,  considering  genetic  conditions  to  be  pre-
xisting  conditions-,  and  c-  the  large  amount  of  information
nd  its  relatively  complex  current  application  in  populations
here  association  studies  have  not  yet  been  performed.
et  us  consider  the  implications  of  this  a,  b,  and  c:

.  In  several  countries,  this  type  of  test  is  requested  in
pharmacies  or  laboratories  --- without  a  medical  prescrip-
tion  --- and  the  results  are  sent  by  mail  directly  to  the
interested  party.  It  is  concerning  to  consider  what  could
happen  to  patients  who  receive  this  information  without
its  context;  for  example,  if  the  report  indicates  a  suscep-
tibility  to  Alzheimer’s  disease  without  medical  support
to  identify  the  risk  of  its  development,  or  the  possibil-
ity  of  passing  it  on  to  their  descendants.  This  suggests
the  importance,  more  than  ever,  of  clinical  and  genetic
counseling  when  delivering  the  results  of  the  analysis.

.  Insurance  companies  should  take  molecular  genetic  pro-
files  into  account  as  a  preventive  tool  to  improve  the
quality  of  the  service  while  at  the  same  time  reducing
costs.  In  the  case  of  anticoagulants,  for  example,  if  a

prior  pharmacogenetic  exam  is  performed,  the  optimal
medication  may  be  applied  in  a  timely  fashion,  without
resorting  to  therapeutic  trials,  thus  avoiding  harmful  side
effects.
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.  Another  aspect  to  keep  in  mind  is  that  association  studies
between  genetic  polymorphisms  and  the  disease  require
thousands  of  cases  and  controls,  which  makes  them  very
costly  for  implementation  in  Colombia.  Thus,  the  ances-
tral  origin  of  the  patients  should  be  considered  in  the
interpretation  of  results,  in  order  to  interpret  the  find-
ings  according  to  each  one’s  ethnic  affiliation.  For  now,
this  is  the  most  appropriate  conduct,  considering  that  it
will  take  a  long  time  before  validation  studies  may  be
performed  in  each  country.

In  the  field  of  cardiology,  the  advent  of  next  gen-
ration  sequencing  techniques  has  elucidated  the  causes
f  congenital  structural  cardiopathies  and  rhythm  disor-
ers  at  the  genetic  level,  allowing  for  the  examination  of
housands  of  candidate  genes  associated  with  these  dis-
ases.  This  facilitates  an  accurate  diagnosis,  as  well  as
he  identification  of  susceptible  relatives  who  might  still
e  asymptomatic  and  who  could  be  included  in  prevention
rograms.

In many  cases,  clinical  genomics  results  offer  new
echanistic  clues  in  the  pathophysiology  of  complex  car-
iovascular  diseases,  and  may  point  to  new  therapeutic
pproaches.  The  next  important  step  is  to  begin  to  trans-
orm  these  results  through  practical  clinical  knowledge  in
As  with  all  great  medical  advances,  genomics  opens  a
ath  which  will  bring  enormous  benefits  as  long  as  the  crite-
ia  of  good  medical  practice  are  taken  into  account.
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