
Cardiovascular	
  Risk	
  Factors	
  and	
  	
  
Primary	
  Preven6on	
  in	
  Athletes	
  

Dr. James McKinney, M.D., FRCP(C) 
Sports	
  Medicine	
  Rounds	
  

January	
  6th	
  2016	
  
	
  



Disclosures	
  
•  Cardiac	
  risk	
  factors	
  are	
  NOT	
  exci6ng	
  
•  Not	
  a	
  lot	
  is	
  known	
  about	
  the	
  CV	
  risk	
  profile	
  of	
  
athletes	
  

•  No	
  one	
  is	
  going	
  to	
  give	
  you	
  a:	
  

For starting a medication or recommending health behaviour change(s) 



T/F	
  –	
  CVD	
  is	
  the	
  number	
  cause	
  of	
  
death	
  in	
  Canada	
  

FALSE!!!! 



T/F	
  –	
  CVD	
  is	
  the	
  number	
  cause	
  of	
  
death	
  worldwide	
  

TRUE!!!! 

WHO Stats Sheet 2012 

Globally, 1 in 3 
deaths will be 
caused by CVD 



Primary	
  Preven6on	
  

•  Primary	
  preven6on	
  focuses	
  on	
  the	
  
modifica6on	
  of	
  known	
  risk	
  factors	
  

•  Is	
  aimed	
  at	
  preven6ng	
  the	
  clinical	
  
manifesta6ons	
  of	
  CVD	
  
– such	
  as	
  myocardial	
  infarc6on	
  (MI)	
  and	
  stroke	
  

•  Primary	
  preven6on	
  is	
  paramount	
  for	
  the	
  large	
  
number	
  of	
  individuals	
  who	
  are	
  at	
  high	
  risk	
  for	
  
CVD	
  	
  



What	
  is	
  Ideal	
  Cardiovascular	
  Health?	
  

•  The	
  absence	
  of	
  cardiovascular	
  disease	
  
•  A	
  healthy	
  lifestyle	
  	
  

–  (sufficient	
  exercise,	
  a	
  healthy	
  diet,	
  absence	
  of	
  
smoking,	
  and	
  BMI	
  ,	
  25	
  kg/m2)	
  

–  Ideal	
  health	
  factors	
  (untreated	
  normal	
  values	
  of	
  
blood	
  pressure,	
  cholesterol,	
  and	
  fas6ng	
  glucose)	
  

•  These	
  parameters,	
  termed	
  ‘Life’s	
  Simple	
  7’,	
  
are	
  presented	
  in	
  an	
  AHA	
  educa6onal	
  site,	
  
mylifecheck.org	
  

	
  



The	
  Simple	
  7	
  –	
  Primordial	
  Preven6on	
  



What	
  %	
  of	
  American	
  adults	
  have	
  
>5	
  of	
  7	
  of	
  the	
  ‘simple	
  7’	
  

•  A	
  –	
  10%	
  
•  B	
  –	
  20%	
  
•  C	
  –	
  30%	
  
•  D	
  –	
  40%	
  
•  E	
  –	
  50%	
  



What	
  %	
  of	
  American	
  adults	
  have	
  
>5	
  of	
  7	
  of	
  the	
  ‘simple	
  7’	
  

•  A	
  –	
  10%	
  
•  B	
  –	
  20%	
  
•  C	
  –	
  30%	
  
•  D	
  –	
  40%	
  
•  E	
  –	
  50%	
  



Only	
  40%	
  of	
  children	
  >5/7	
  	
  
of	
  the	
  simple	
  7	
  



What	
  is	
  a	
  risk	
  factor?	
  
•  A	
  risk	
  factor	
  is	
  a	
  characteris6c	
  or	
  feature	
  of	
  an	
  
individual	
  or	
  popula6on	
  that	
  presents	
  early	
  in	
  life	
  and	
  
associates	
  with	
  an	
  increased	
  risk	
  of	
  developing	
  future	
  
disease	
  

•  To	
  have	
  clinical	
  usefulness,	
  it	
  must	
  predate	
  the	
  onset	
  
of	
  clinical	
  disease	
  

•  The	
  risk	
  marker	
  of	
  interest	
  may	
  be	
  an:	
  
–  acquired	
  behavior	
  (e.g.,smoking)	
  
–  an	
  inherited	
  trait	
  (e.g.,	
  familial	
  hyperlipidemia)	
  	
  
–  a	
  laboratory	
  value	
  (e.g.	
  LDL)	
  
–  an	
  exposure	
  (radia6on)	
  
–  a	
  loca6on	
  (Chernobyl)	
  



What	
  is	
  a	
  risk	
  factor?	
  

	
  
	
  
•  The	
  term	
  “risk	
  factor”	
  was	
  popularized	
  in	
  the	
  
medical	
  lexicon	
  by	
  Dawber	
  and	
  Kannel	
  in	
  their	
  
1961	
  publica6on	
  	
  



Who	
  are	
  these	
  people?	
  	
  



True	
  or	
  False?	
  The	
  smoker	
  died	
  first?	
  



True	
  or	
  False?	
  The	
  smoker	
  died	
  first	
  

Smoker 
atherosclerosis Smoker 

Alcoholic 



True	
  or	
  False?	
  The	
  person	
  with	
  the	
  
highest	
  CAD	
  risk	
  died	
  first?	
  

1945 
Age 63 

1953 
Age 73 1965 

Age 90 



Framingham	
  

•  What	
  is	
  it?	
  
•  How	
  old	
  is	
  it?	
  
•  Has	
  it	
  taught	
  us	
  anything?	
  What?	
  



This	
  is	
  Framingham	
  



FDR	
  

•  Franklin	
  D	
  Roosevelt,	
  the	
  war-­‐	
  
6me	
  President	
  of	
  the	
  USA	
  from	
  
1933	
  to	
  1945	
  

•  1932	
  -­‐	
  his	
  blood	
  pressure	
  was	
  
140/100	
  mm	
  Hg	
  

•  President	
  chose	
  an	
  ENT	
  as	
  his	
  
personal	
  physician	
  

•  1935	
  and	
  1941,	
  FDR’s	
  BP	
  rose	
  
from	
  136/78	
  to	
  188/105	
  

•  “no	
  more	
  than	
  normal	
  for	
  a	
  
man	
  of	
  his	
  age”	
  	
  -­‐ENT	
  doc	
  



Howard	
  G	
  Bruenn	
  	
  
•  FDR	
  -­‐	
  admimed	
  for	
  dyspnea	
  on	
  exer6on,	
  

diaphoresis,	
  and	
  abdominal	
  distension	
  
•  Cardiologist	
  Howard	
  G	
  Bruenn,	
  noted	
  

“blood	
  pressure	
  186/108”	
  and	
  a	
  chest	
  
radiograph	
  showing	
  an	
  “increase	
  in	
  size	
  of	
  
the	
  cardiac	
  shadow”	
  

•  The	
  young	
  cardiologist	
  gave	
  Roosevelt	
  his	
  
first	
  diagnosis	
  of	
  “hypertension,	
  
hypertensive	
  heart	
  disease,	
  and	
  cardiac	
  
failure”	
  

•  Bruenn	
  had	
  few	
  therapeu6c	
  op6ons	
  to	
  
provide,	
  and	
  suggested	
  digitalis	
  and	
  
reduc6on	
  of	
  salt	
  intake	
  

•  CXR	
  2	
  wks	
  later	
  showed	
  decr	
  heart	
  size	
  



FDR	
  

•  Lord	
  Charles	
  Moran,	
  Churchill’s	
  personal	
  physician,	
  
wrote	
  in	
  his	
  diary	
  “the	
  President	
  appears	
  a	
  very	
  sick	
  
man.	
  He	
  has	
  all	
  the	
  symptoms	
  of	
  hardening	
  of	
  the	
  
arteries”	
  and	
  “I	
  give	
  him	
  only	
  a	
  few	
  months	
  to	
  live.”	
  

•  “the	
  Americans	
  here	
  cannot	
  bring	
  themselves	
  to	
  
believe	
  that	
  he	
  is	
  finished.	
  His	
  daughter	
  thinks	
  he	
  is	
  not	
  
really	
  ill,	
  and	
  his	
  doctor	
  backs	
  her	
  up.”	
  	
  

•  As	
  predicted,	
  Roosevelt	
  died	
  a	
  few	
  weeks	
  later	
  on	
  April	
  
12,	
  1945,	
  at	
  the	
  age	
  of	
  63,	
  from	
  cerebral	
  haemorrhage,	
  
with	
  a	
  blood	
  pressure	
  of	
  300/190	
  mm	
  Hg	
  



Framingham,	
  MA	
  

•  By	
  the	
  1940’s	
  CVD	
  was	
  the	
  number	
  cause	
  of	
  
death	
  of	
  Americans	
  
– Accoun6ng	
  for	
  50%	
  of	
  deaths	
  
– and	
  they	
  didn’t	
  know	
  why	
  

•  Chosen	
  b/c	
  close	
  to	
  Harvard	
  Cardiologists,	
  
physicians	
  in	
  town	
  were	
  keen,	
  and	
  
represented	
  an	
  ‘ideal’	
  popula6on	
  of	
  
Americans	
  

•  Sept	
  29,	
  1948	
  -­‐	
  first	
  pa6ent	
  screened	
  



1957	
  –	
  SBP	
  iden6fied	
  as	
  risk	
  factor	
  for	
  CHD	
  

Prevailing wisdom at the time thought than ‘normal’ BP was 100 + Age 



So	
  what	
  has	
  Framingham	
  taught	
  us	
  



Risk	
  Factors	
  –	
  Can	
  you	
  name	
  10	
  

Non-­‐Modifiable	
  
•  Age	
  (↑)	
  
•  Gender	
  (Male)	
  
•  Ethnicity	
  (First	
  Na6ons,	
  

South	
  East	
  Asian)	
  
•  Gene6cs	
  
•  Family	
  History	
  	
  

–  1st	
  degree	
  male	
  <55	
  years	
  or	
  
1st	
  degree	
  female	
  <65	
  years	
  

Modifiable	
  
•  Hypertension	
  
•  Diabetes	
  
•  Dyslipidaemia	
  
•  Smoking	
  
•  Physical	
  Inac6vity	
  
•  Obesity	
  and	
  Abdominal	
  

Girth	
  
•  Psychosocial	
  
•  Alcohol	
  Consump6on	
  



Low risk 
    5-9% MI or CHD 
death over next 10 years 

 
Moderate risk 

    10-19% risk 
 
High risk 

    >20% risk 

 

May Require further risk 
stratification 

FHx:	
  mul6ply	
  Framingham	
  risk	
  by	
  2	
  

Calcula6ng	
  risk	
  



What	
  is	
  the	
  10-­‐year	
  risk	
  of	
  a	
  60	
  
year	
  old	
  man	
  with	
  normal	
  lipids,	
  

non-­‐smoker,	
  not	
  HTNive	
  
•  A	
  –	
  5%	
  
•  B	
  –	
  10%	
  
•  C	
  –	
  15%	
  
•  D	
  –	
  20%	
  	
  



What	
  is	
  the	
  10-­‐year	
  risk	
  of	
  a	
  60	
  
year	
  old	
  man	
  with	
  normal	
  lipids,	
  

non-­‐smoker,	
  not	
  HTNive	
  
•  A	
  –	
  5%	
  
•  B	
  –	
  10%	
  
•  C	
  –	
  15%	
  
•  D	
  –	
  20%	
  	
  



What	
  is	
  the	
  10-­‐year	
  risk	
  of	
  a	
  60	
  
year	
  old	
  man	
  with	
  normal	
  lipids,	
  

non-­‐smoker,	
  not	
  HTNive	
  
•  A	
  –	
  5%	
  
•  B	
  –	
  10%	
  
•  C	
  –	
  15%	
  
•  D	
  –	
  20%	
  	
  



What	
  if	
  that	
  same	
  pa6ent	
  is	
  now	
  70	
  



T/F	
  –	
  you	
  should	
  double	
  a	
  persons	
  
FRS	
  10-­‐year	
  risk	
  if	
  they	
  have	
  a	
  FHx	
  of	
  

premature	
  CAD?	
  
•  TRUE	
  



Risk	
  Stra6fica6on	
  

CCS 2012 Lipid Guidelines, Canadian Journal of Cardiology 



Intermediate	
  Risk	
  



Secondary	
  Tes6ng	
  

•  Meant	
  to	
  aid	
  clinicians	
  in	
  decision	
  making	
  for	
  
star6ng	
  sta6n	
  therapy	
  

•  Emerging	
  evidence	
  however	
  suggests	
  a	
  more	
  
liberal	
  approach	
  to	
  sta6n	
  use	
  
– Especially	
  in	
  those	
  with	
  above	
  low	
  risk	
  or	
  
moderate	
  risk	
  (5-­‐19%)	
  



Secondary	
  Tes6ng	
  
•  NOT	
  performed	
  for	
  low	
  (<5%)	
  or	
  high	
  risk	
  (>20%)	
  
pa6ents	
  

•  Biomarkers	
  
–  Lipoprotein	
  (a):	
  	
  

•  LDL-­‐like	
  par6cle	
  	
  
•  Gene6c	
  link	
  
•  Proatherogenic	
  
•  Increased	
  risk	
  with	
  >	
  300mg/L	
  concentra6ons	
  

–  hsCRP	
  
•  not	
  causally	
  related	
  to	
  CVD	
  risk,	
  NOT	
  target	
  for	
  Tx	
  
•  Inflammatory	
  marker	
  
•  CRP>2.0mg/L	
  (HR	
  1.5	
  for	
  CVD)	
  



Biomarkers	
  

•  HbA1c	
  
– Rela6onship	
  with	
  HbA1c	
  and	
  CVD	
  risk	
  in	
  non-­‐
diabe6cs	
  

– Each	
  1%	
  increase	
  in	
  A1c	
  above	
  5%	
  had	
  RR1.24	
  
•  ACR	
  

– Albuminuria	
  associated	
  with	
  hypertension	
  and	
  
diabetes	
  (risk	
  factor	
  for	
  CVD)	
  



Secondary	
  Tes6ng	
  



Name	
  4	
  Non-­‐pharm	
  strategies	
  to	
  
lower	
  cholesterol	
  



Treatment	
  and	
  Targets	
  

CCS 2012 Lipid Guidelines, Canadian Journal of Cardiology 

LDL < 2.0 



INTERHEART	
  

•  CASE	
  CONTROL	
  STUDY	
  looking	
  at	
  RF	
  for	
  CAD	
  
•  14820	
  healthy	
  control	
  subjects	
  	
  
•  15152	
  first-­‐MI	
  pa6ents	
  

•  Conducted	
  in	
  52	
  countries	
  
•  9	
  risk	
  factors	
  are	
  associated	
  with	
  more	
  than	
  
90%	
  of	
  the	
  risk	
  of	
  an	
  acute	
  myocardial	
  
infarc6on	
  



INTERHEART	
  Risk	
  Factors	
  
	
  



INTERHEART	
  –	
  cumula6ve	
  risk	
  



Lipids	
  



T/F	
  -­‐	
  For	
  every	
  1mmol	
  of	
  LDL	
  lowering	
  there	
  is	
  
a	
  20%	
  reduc6on	
  in	
  CV	
  events	
  

•  True!	
  



Primary	
  Preven6on	
  Trials	
  



What	
  about	
  sta6ns	
  for	
  low	
  risk	
  
pa6ents?	
  Do	
  they	
  work?	
  



Sta6ns	
  for	
  Primary	
  Preven6on	
  

•  Over	
  five	
  years,	
  the	
  number	
  needed	
  to	
  treat	
  
(NNT5)	
  to	
  avoid	
  one	
  cardiovascular	
  event	
  was	
  
50	
  

•  The	
  NNT5	
  for	
  people	
  at	
  10%,	
  20%,	
  and	
  30%	
  
predicted	
  cardiovascular	
  event	
  risk	
  over	
  10	
  
years	
  were	
  74,	
  37,	
  and	
  25	
  respec6vely	
  

•  These	
  compare	
  with	
  NNT5	
  values	
  of	
  between	
  
12	
  and	
  34	
  in	
  secondary	
  preven6on	
  



Sta6ns	
  Primary	
  Preven6on	
  



38M.	
  No	
  past	
  medical	
  hx	
  aside	
  
from	
  erec6le	
  dysfunc6on.	
  Should	
  

he	
  have	
  his	
  lipids	
  checked?	
  

•  YES!	
  



How	
  to	
  screen	
  



How	
  do	
  sta6ns	
  work?	
  



Don’t	
  Panic!	
  



T/F	
  –	
  Simvasta6n	
  impairs	
  
adapta6on	
  to	
  exercise?	
  

•  TRUE	
  



•  In	
  sedentary	
  adults	
  (n=37)	
  pa6ents	
  on	
  
simvasta6n	
  had	
  lower	
  increase	
  in	
  VO2	
  than	
  
compared	
  non-­‐sta6n	
  sedentary	
  par6cipants	
  aver	
  
12	
  weeks	
  

•  Skeletal	
  muscle	
  citrate	
  synthase	
  ac6vity	
  
increased	
  by	
  13%	
  in	
  the	
  exercise	
  only	
  group	
  (P	
  
<0.05),	
  but	
  decreased	
  by	
  4.5%	
  in	
  the	
  simvasta6n	
  
plus	
  exercise	
  group	
  	
  







Smoking	
  











T/F	
  –	
  1	
  in	
  5	
  Canadians	
  smoke	
  



T/F	
  –	
  1	
  Billion	
  people	
  in	
  the	
  world	
  smoke	
  

TRUE!!! 
 

Shafey O, : The Tobacco Atlas,  
3rd ed. Atlanta, American Cancer 
Society, 2009.  
 
 



Tobacco	
  Use	
  

•  Single	
  most	
  important	
  modifiable	
  risk	
  factor	
  
– >400,000	
  deaths	
  annually	
  
– 35-­‐40%	
  of	
  these	
  are	
  related	
  to	
  CAD	
  

•  Cessa6on	
  of	
  cigareme	
  consump6on	
  
overwhelmingly	
  remains	
  the	
  single	
  most	
  
important	
  interven6on	
  in	
  preven6ve	
  
cardiology…	
  	
  
– more	
  effec6ve	
  than	
  any	
  other	
  secondary	
  
preven6on	
  strategy	
  



0.1 1.0 10 
Ceased smoking Continued smoking 

RR (95% Cl) Study 
Aberg, et al. 1983 0.67  (0.53-0.84) 

Herlitz, et al. 1995 0.99  (0.42-2.33) 

Johansson, et al. 1985 0.79     (0.46-1.37) 

Perkins, et al. 1985 3.87 (0.81-18.37) 

Sato, et al. 1992 0.10  (0.00-1.95) 

Sparrow, et al. 1978 0.76  (0.37-1.58) 

Vlietstra, et al. 1986 0.63  (0.51-0.78) 

Voors, et al. 1996 0.54  (0.29-1.01) 

Critchley JA et al. JAMA 2003;290:86-97 
*Includes those with known coronary heart disease 

Cigareme	
  smoking	
  cessa6on:	
  	
  	
  
Risk	
  of	
  Non-­‐fatal	
  Myocardial	
  Infarc6on*	
  

32% RRR in  
non-fatal MI 
 
36% RRR in  
death 



Risk	
  of	
  MI	
  is	
  the	
  same	
  in	
  people	
  who	
  
smoke	
  5	
  vs	
  25	
  cigaremes	
  

•  FALSE!	
  



Quimers	
  never	
  win?	
  

– Reduced	
  coronary	
  heart	
  disease	
  mortality	
  by	
  36%	
  
– Back	
  to	
  baseline	
  risk	
  at	
  2-­‐3	
  years	
  



T/F	
  –	
  Smoking	
  then	
  Cholesterol	
  are	
  
the	
  biggest	
  risk	
  factors	
  for	
  stroke	
  



•  hypertension	
  -­‐	
  OR	
  2·∙64	
  
•  current	
  smoking	
  –	
  OR	
  2·∙09	
  	
  
•  waist-­‐to-­‐hip	
  ra6o	
  –	
  OR	
  1·∙65	
  	
  
•  diet	
  risk	
  –	
  OR	
  1·∙35	
  
•  regular	
  physical	
  ac6vity	
  –	
  OR	
  0·∙69	
  
•  diabetes	
  mellitus	
  –	
  OR	
  1·∙36	
  
•  alcohol	
  intake	
  OR	
  -­‐	
  1·∙51	
  	
  
•  psychosocial	
  stress	
  OR-­‐	
  1·∙30,	
  	
  
•  ra6o	
  of	
  apo	
  B	
  to	
  A1	
  OR	
  -­‐	
  1·∙89	
  	
  
•  Collec6vely,	
  these	
  risk	
  factors	
  accounted	
  for	
  88·∙1%	
  of	
  
the	
  PAR	
  for	
  all	
  stroke	
  



•  hypertension	
  -­‐	
  OR	
  2·∙64	
  
•  current	
  smoking	
  –	
  OR	
  2·∙09	
  	
  
•  waist-­‐to-­‐hip	
  ra6o	
  –	
  OR	
  1·∙65	
  	
  
•  diet	
  risk	
  –	
  OR	
  1·∙35	
  
•  regular	
  physical	
  ac6vity	
  –	
  OR	
  0·∙69	
  
•  diabetes	
  mellitus	
  –	
  OR	
  1·∙36	
  
•  alcohol	
  intake	
  OR	
  -­‐	
  1·∙51	
  	
  
•  psychosocial	
  stress	
  OR-­‐	
  1·∙30,	
  	
  
•  raOo	
  of	
  apo	
  B	
  to	
  A1	
  OR	
  -­‐	
  1·∙89	
  	
  
•  Collec6vely,	
  these	
  risk	
  factors	
  accounted	
  for	
  88·∙1%	
  of	
  
the	
  PAR	
  for	
  all	
  stroke.	
  





Hypertension	
  



Prevalence of HTN in Canada 

of	
  those	
  age	
  
18	
  to	
  39	
  

of	
  those	
  age	
  
40	
  to	
  59	
  

of	
  those	
  age	
  
60	
  to	
  70	
  

21.8%	
  
Number	
  of	
  Canadian	
  
adults	
  	
  18+	
  suffering	
  
from	
  hypertension	
  

…have	
  hypertension.	
  	
  

3.3%*	
  

21.8%	
  

52.4%	
  



T/F	
  –	
  the	
  target	
  home	
  BP	
  is	
  140/90	
  

FALSE! 
 
 

Daytime >135/85 = HTN 
 

24 hour >130/80 = HTN 



Health Behaviours in Adults with Hypertension: 
Summary 

Intervention  Target 
Reduce foods with 
added sodium  → 2000 mg /day 

Weight loss BMI <25 kg/m2 
Alcohol restriction < 2 drinks/day 
Physical activity 30-60 minutes 4-7 days/week 
Dietary patterns DASH diet 

Smoking cessation Smoke free environment 

Waist circumference  Men <102 cm  Women  <88 cm 

2014 



Epidemiologic impact on mortality of 
blood pressure reduction in the population 

Reduction in SBP 
(mmHg) 

% Reduction in Mortality 
Stroke CHD Total 

2 -6 -4 -3 
3 -8 -5 -4 
5 -14 -9 -7 

Adapted from Whelton, PK et al. JAMA 2002;288:1882-1888 

After 
Intervention 

Before 
Intervention 

Reduction in BP P
re

va
le

nc
e 

%
 



T/F	
  –	
  90%	
  of	
  Canadians	
  have	
  other	
  CV	
  risks	
  
in	
  addi6on	
  to	
  HTN	
  	
  

•  TRUE!	
  90%	
  of	
  hypertensive	
  Canadians	
  have	
  
other	
  cardiovascular	
  risks	
  

•  So…	
  you	
  should	
  screen	
  for	
  them…	
  HOW?	
  



CHEP: Routine Laboratory Tests 
Preliminary Investigations of patients with hypertension 

1.  Urinalysis 
2.  Blood chemistry (potassium, sodium and creatinine) 
3.  Fasting glucose and/or glycated hemoglobin (A1c)  
4.  Fasting total cholesterol and high density lipoprotein cholesterol 

(HDL), low density lipoprotein cholesterol (LDL), triglycerides 
5.  Standard 12-leads ECG 
 

Currently there is insufficient evidence to recommend routine 
testing of microalbuminuria in people with hypertension who do 
not have diabetes 



Does	
  diet	
  really	
  mamer?	
  



De	
  Lorgeril	
  M	
  et	
  al.	
  Circula3on	
  1999;99:779-­‐785	
  

*High	
  in	
  polyunsaturated	
  fat	
  and	
  fiber,	
  	
  
**High	
  in	
  saturated	
  fat	
  and	
  low	
  in	
  fiber	
  

 
 
 
 
 
 
 
 
 
 

     

605 patients following a MI randomized to a Mediterranean* or 
Western** diet for 4 years 

A Mediterranean diet reduces CV events post MI (secondary prevention) 

Lyon Diet Heart Study 



Can	
  you	
  prevent	
  CVD	
  with	
  diet?	
  



Predimed	
  

Referral to a dietitician is associated with improved lipid profile 
Holmes. Journal of the American Dietetic Association. 2005. 



What	
  %	
  of	
  your	
  cholesterol	
  comes	
  
from	
  your	
  diet?	
  

~25% 

~75% 



What	
  %	
  of	
  your	
  cholesterol	
  comes	
  
from	
  your	
  diet?	
  

~25% 



Is BAD! 
   



Evolution 
of Physical 

Activity 



Does	
  physical	
  inac6vity	
  kill	
  bus	
  drivers?	
  

•  Examined the onset of CAD in 31 000 male transport workers 
aged 35 to 65 years 

•  Their main objective, however, was to “seek for relations 
between the kind of work men do and the incidence among 
them of CAD.” 

•  They chose to examine the bus conductors, who climbed 500 to 
750 steps per working day on average, and the drivers who sat 
90% of the day 

 



Does	
  physical	
  inac6vity	
  kill	
  bus	
  drivers?	
  

YES!!!! 

The conductors who climbed stairs all day…  
-less incidence of CAD 
-developed CAD later on 
-first presentation of CAD less likely to be fatal 
 
They postulated that physically active work was protective… in 
1953 
 



Does	
  physical	
  inac6vity	
  kill	
  longshoremen?	
  

•  Paffenbarger	
  et	
  al	
  followed	
  3263	
  longshoremen	
  
for	
  16	
  years	
  

•  The	
  most	
  ac6ve	
  group	
  of	
  cargo	
  handlers,	
  who	
  
expended	
  over	
  1000	
  kcal	
  more	
  than	
  other	
  
longshoremen,	
  had	
  CAD	
  death	
  rates	
  significantly	
  
lower	
  than	
  their	
  sedentary	
  colleagues	
  

•  Benefits	
  persisted	
  when	
  smoking,	
  BMI	
  and	
  SBP	
  
were	
  taken	
  into	
  account	
  

OF COURSE!!!! 



•  All-­‐cause	
  mortality	
  decreased	
  by	
  13%	
  

•  Cardiovascular	
  mortality	
  decreased	
  by	
  26%	
  

•  Hospital	
  admissions	
  decreased	
  by	
  31%	
  



Cardiac	
  Risk	
  Factors	
  and	
  Athletes	
  



Athletes	
  are	
  special	
  



Athletes	
  are	
  special	
  



T/F–	
  Risk	
  factor	
  modifica6on	
  is	
  not	
  
as	
  important	
  in	
  athletes	
  as	
  the	
  

general	
  popula6on	
  

•  TRUE!!!	
  

•  FALSE!!!	
  

•  We	
  don’t	
  really	
  know	
  



Who	
  would	
  you	
  treat	
  aggressively?	
  



Who	
  would	
  you	
  treat	
  aggressively?	
  

•  45M	
  
•  TC	
  –	
  5;	
  LDL	
  –	
  3.4;	
  HDL	
  –	
  1.2	
  
•  Smoker	
  
•  SBP	
  150	
  
•  Orders	
  extra	
  pickles	
  at	
  McD’s	
  
•  Last	
  exercised	
  in	
  high	
  school	
  
•  Recently	
  lost	
  his	
  job	
  as	
  bus	
  

driver	
  

•  67F	
  
•  TC	
  –	
  6;	
  LDL	
  –	
  4;	
  HDL	
  –	
  1.5	
  
•  Non-­‐smoker	
  
•  SBP	
  156	
  
•  Vegan	
  
•  Runs	
  150km/wk	
  
•  Marathon	
  2:45:33	
  
•  Wealthy	
  widow	
  



Framingham	
  Risk	
  Score	
  



Framingham	
  Risk	
  Score	
  



Framingham	
  Risk	
  Score	
  



Framingham	
  Risk	
  Score	
  



Who	
  would	
  put	
  on	
  a	
  sta6n?	
  

•  How	
  can	
  we	
  treat	
  him?	
  
•  Stop	
  smoking	
  
•  Stop	
  smoking	
  
•  Exercise	
  (how	
  much?)	
  
•  Mediterranean	
  diet	
  
•  Employment	
  
•  Stop	
  smoking	
  

•  How	
  can	
  we	
  treat	
  her?	
  

•  More	
  exercise?	
  
•  Bemer	
  diet?	
  

•  Lipitor	
  20mg	
  
•  Norvasc	
  5mg	
  



•  15 minutes a day experienced a 14% reduced risk of all-cause mortality, and had 
a 3-year longer life expectancy.  

•  For every additional 15 minutes of daily further reduced all-cause mortality by 4% 
and all-cancer mortality by 1%  



Coronary	
  Calcium	
  Scan	
  



Who	
  has	
  more	
  calcium	
  in	
  their	
  
coronary	
  arteries?	
  



	
  
•  108	
  apparently	
  healthy	
  male	
  marathon	
  
runners	
  aged	
  >50	
  years,	
  with	
  >5	
  marathon	
  	
  
were	
  compared	
  to	
  age	
  and	
  cardiovascular	
  risk	
  
matched	
  controls	
  

•  Marathon	
  runners	
  had	
  more	
  calcium	
  in	
  their	
  
arteries	
  compared	
  with	
  controls	
  (36	
  vs.	
  21%)	
  



•  50	
  Male	
  marathon	
  runners	
  (mean	
  age	
  52.7)	
  
•  Avg	
  13.7	
  marathons	
  completed	
  
•  CAD	
  was	
  detected	
  in	
  24/50	
  runners:	
  

– 1	
  had	
  significant	
  CAD	
  (>75%)	
  
– 3	
  had	
  moderate	
  CAD	
  (50-­‐75%)	
  
– 20	
  had	
  mild	
  CAD	
  (<50%)	
  



Possible	
  Mechanisms	
  

•  Shearing	
  forces	
  within	
  coronary	
  arteries	
  
during	
  high	
  heart	
  rates	
  

•  Elevated	
  circula6ng	
  interleukins	
  due	
  to	
  
inflamma6on	
  	
  

•  Produc6on	
  of	
  free	
  radicals	
  were	
  implicated	
  as	
  
possible	
  factors	
  

•  Increased	
  sustained	
  levels	
  of	
  catecholamines	
  



Another	
  explana6on?	
  



Exercise	
  and	
  bad	
  habits	
  



T/F	
  –	
  NCAA	
  football	
  players	
  have	
  a	
  
low	
  incidence	
  (<5%)	
  of	
  HTN	
  

•  NCAA	
  athletes	
  seen	
  at	
  pre-­‐
par6cipa6on	
  screening	
  	
  
– 19.2%	
  of	
  football	
  athletes	
  had	
  
hypertension	
  and	
  61.9%	
  had	
  
prehypertension	
  

– 7%	
  of	
  non-­‐football	
  athletes	
  	
  



Even	
  these	
  type	
  of	
  footballers	
  have	
  
hypertension	
  

7% 
 
 



What is Masked HTN? 



What is Masked HTN? 

 Office SBP mmHg 

H
om

e 
or

 D
ay

tim
e 

A
B

PM
 

 S
B

P 
m

m
H

g 

True hypertensive 

True 
Normotensive White Coat HTN 

Masked HTN 

135 

140 

135 

140 

Derived from Pickering et al. Hypertension 2002:40:795-796 



The Prognosis of Masked Hypertension 

Prevalence is approximately 10% in hypertensive patients.   
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Okhubo et al. J. Am. Coll. Cardiol. 2005;46;508-515 



Endurance	
  Athletes	
  and	
  Masked	
  HTN	
  

•  Male	
  par6cipants	
  of	
  a	
  10-­‐mile	
  race	
  were	
  
recruited	
  and	
  included	
  if	
  office	
  blood	
  pressure	
  
was	
  normal	
  (<140/90 mmHg)	
  

•  Given	
  ambulatory	
  BP	
  monitor	
  
•  mean	
  age	
  was	
  42 ± 8	
  	
  
•  38%	
  had	
  masked	
  hypertension	
  
•  Those	
  with	
  masked	
  hypertension	
  had	
  worse	
  
diastolic	
  func6on	
  and	
  more	
  LVH	
  

Taschsel J Hypertens. 2015 



Athletes	
  are	
  not	
  special?	
  



Sports	
  and	
  An6-­‐HTN	
  drugs	
  

•  Beta-­‐blockers	
  –	
  lower	
  HR,	
  êMV02	
  by	
  ~7%,	
  
banned	
  in	
  some	
  sports	
  

•  DiureOcs	
  –	
  risk	
  of	
  dehydra6on,	
  electrolyte	
  
abnormali6es,	
  êMV02,	
  banned	
  by	
  most	
  
spor6ng	
  agencies	
  (masking	
  agent)	
  

•  	
  ACEi/ARB	
  +	
  DHP	
  CCB	
  (amlodipine)	
  are	
  
preferred	
  an6-­‐HTN	
  in	
  athletes	
  –	
  can	
  cause	
  
excessive	
  BP	
  lowering	
  post	
  exercise	
  



WADA	
  banned	
  substances	
  



HTN	
  Guidelines	
  for	
  athletes	
  



HTN	
  Guidelines	
  



HTN	
  Guidelines	
  



Guideline	
  recommenda6ons	
  of	
  
athletes	
  with	
  KNOWN	
  CAD	
  



Known	
  CAD	
  Recommenda6ons	
  



Known	
  CAD	
  Recommenda6ons	
  



Known	
  CAD	
  Recommenda6ons	
  



Known	
  CAD	
  Recommenda6ons	
  



U-­‐Shaped	
  Curve?	
  



Elite	
  athletes	
  

•  Elite	
  athletes	
  compared	
  
to	
  controls:	
  
–  LOWER	
  rates	
  of	
  smoking	
  
–  LOWER	
  rates	
  of	
  CAD	
  
–  LOWER	
  rates	
  of	
  diabetes	
  
–  LOWER	
  rates	
  of	
  
depression	
  +	
  anxiety	
  

–  HIGHER	
  rates	
  of	
  OA	
  (but	
  
more	
  likely	
  to	
  remain	
  
physically	
  ac6ve)	
  



Survival	
  of	
  professional	
  cyclists	
  



Do	
  Olympians	
  enjoy	
  longer	
  life?	
  	
  

Clarke BMJ 2015 



Canadian	
  Olympians	
  and	
  Mortality	
  



Type	
  of	
  sport	
  and	
  disease	
  specific	
  
mortality	
  

Elite athletes have 5–6 years additional life expectancy when 
compared to men who were healthy as young adults 



SCBC	
  Masters	
  Athlete	
  Screening	
  Study	
  

•  Primary	
  ObjecOve:	
  
–  Prevent	
  adverse	
  cardiac	
  events	
  and	
  sudden	
  cardiac	
  
death	
  in	
  Masters	
  athletes	
  

•  Outcomes:	
  
–  Prevalence	
  of	
  cardiovascular	
  disease	
  (i.e.	
  CAD)	
  
–  Prevalence	
  of	
  risk	
  factors	
  (i.e.	
  hypertension,	
  
dyslipidemia)	
  

–  Prevalence	
  of	
  atrial	
  fibrilla6on	
  in	
  the	
  masters	
  athlete	
  
and	
  its	
  associa6on	
  with	
  intensity	
  of	
  sport	
  and	
  volume	
  
of	
  physical	
  ac6vity	
  

	
  



N	
  =	
  800+	
  RecreaOonally	
  CompeOOve	
  and	
  High	
  Performance	
  
Masters	
  Athletes	
  

Ini6al	
  Screen:	
  
History	
  and	
  Personal	
  Symptoms	
  Ques6onnaire,	
  Physical	
  Exam,	
  

Framingham	
  Risk	
  Score,	
  Res6ng	
  12-­‐lead	
  ECG	
  

Nega6ve	
  

No	
  Further	
  Tes6ng	
  à	
  
Follow-­‐up	
  (5	
  Years):	
  

ECG,	
  FRS,	
  
Ques6onnaire	
  

Posi6ve	
  

Exercise	
  Treadmill	
  Test	
  

Nega6ve:	
  Follow-­‐Up	
  
(5	
  years):	
  ECG,	
  FRS,	
  

Ques6onnaire	
  

Posi6ve	
  

Further	
  Examina6ons	
  (i.e.	
  echo,	
  24	
  h	
  
holter,	
  CMR,	
  CCT/CACS)	
  

No	
  Cardiovascular	
  
Disease	
  

Follow-­‐up	
  (5	
  years):	
  
ECG,	
  FRS,	
  

Ques6onnaire	
  
CVDà	
  q1yr	
  Follow-­‐up	
   Other	
  à	
  

Clinical	
  Care	
  



Masters	
  Study	
  –	
  Interim	
  Results	
  

185 
Patients 

Framingham	
  Risk	
  Score	
  



Masters	
  Study	
  –	
  Interim	
  Results	
  



Masters	
  Study	
  –	
  Interim	
  Results	
  



Masters	
  Study	
  –	
  Interim	
  Results	
  



Masters	
  Study	
  –	
  	
  
Interim	
  Conclusions	
  

•  Masters	
  athletes	
  are	
  not	
  immune	
  to	
  elevated	
  
cardiovascular	
  risk	
  

	
  
•  Significant	
  CV	
  disease	
  exists	
  amongst	
  asymptoma6c	
  
physically	
  fit	
  Masters	
  athletes	
  

	
  
•  Systema6c	
  screening	
  amongst	
  Masters	
  athletes	
  may	
  
worthwhile	
  in	
  select	
  cases	
  

•  To	
  evaluate	
  the	
  incidence	
  of	
  symptoma6c	
  and	
  
asymptoma6c	
  cardiovascular	
  disease	
  over	
  5	
  years	
  



Conclusions	
  

•  Athletes	
  are	
  special	
  
–  in	
  most	
  cases	
  athletes	
  live	
  longer	
  than	
  their	
  
sedentary	
  counterparts	
  

•  However,	
  athletes	
  can	
  s6ll	
  have	
  elevated	
  
cardiovascular	
  risk	
  and	
  risk	
  factors	
  that	
  should	
  
be	
  treated	
  as	
  per	
  general	
  guideline	
  
recommenda6ons	
  



SportsCardiologyBC	
  

http://www.sportscardiologybc.org/ 


