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How	
  do	
  We	
  Test	
  Heart	
  Health?	
  
•  Long	
  term,	
  randomized	
  outcome	
  trials	
  
– Heart	
  aHacks,	
  strokes,	
  mortality	
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How	
  do	
  We	
  Test	
  Heart	
  Health?	
  
•  Long	
  term,	
  randomized	
  outcome	
  trials	
  
•  Observa6onal	
  Studies	
  
–  ConflicMng	
  results	
  
–  Complicated	
  by	
  confounding	
  variables	
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(Un)Healthy	
  User	
  Bias!	
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Annals	
  of	
  Internal	
  Medicine	
  2010;153:289-­‐298	
  



How	
  do	
  We	
  Define	
  Heart	
  Health?	
  
•  Long	
  term,	
  randomized	
  outcome	
  trials	
  
•  ObservaMonal	
  Studies	
  
•  Surrogate	
  outcomes	
  
–  Blood	
  Pressure,	
  Lipids,	
  Insulin	
  and	
  glucose	
  control	
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Benefits	
  of	
  LCHF	
  lifestyle	
  

•  Increased	
  HDL,	
  Lowered	
  TG	
  
•  Improved	
  insulin	
  sensiMvity,	
  glucose	
  control	
  
•  Treatment	
  and	
  reversal	
  of	
  diabetes	
  
•  Reversal	
  of	
  metabolic	
  syndrome	
  
•  Weight	
  loss-­‐	
  specifically	
  fat	
  loss	
  
•  Decreased	
  inflammaMon	
  
•  Improved	
  energy	
  
•  Decreased	
  hunger	
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Does	
  LDL	
  Actually	
  Go	
  Up	
  on	
  LCHF?	
  
•  10%	
  increase	
  in	
  LDL-­‐C	
  with	
  no	
  change	
  in	
  ApoB	
  
– Diabetes	
  Ther	
  (2018).	
  hBps://doi.org/10.1007/s13300-­‐018-­‐0373-­‐9	
  
– Am	
  J	
  Clin	
  Nutr	
  2009;90:23-­‐32	
  

•  IniMal	
  7%	
  increase	
  drops	
  back	
  to	
  normal	
  at	
  1-­‐year	
  
– NutriLon	
  and	
  Diabetes	
  2017;7:304	
  

•  No	
  Significant	
  Increase	
  or	
  slight	
  decrease	
  	
  
– NEJM	
  2003;348:2074-­‐2081,	
  J	
  Clin	
  Endocrinol	
  Metab	
  2003;88:1617-­‐23	
  
– Arch	
  Intern	
  Med	
  2004;1164:2141-­‐6,	
  Ann	
  Intern	
  Med	
  2004	
  May	
  
18;140(10):769-­‐77.	
  

–  	
  Clin	
  Endo	
  Metab	
  2004;89:2717-­‐23,	
  JACC	
  2008;51:59-­‐67	
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LDL	
  Hyper-­‐responders	
  

•  Rise	
  in	
  LDL	
  50-­‐100%	
  from	
  baseline	
  
•  EsMmated	
  between	
  5	
  and	
  30%	
  
•  Is	
  it	
  dangerous?	
  Unknown	
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Average	
  LDL	
  level	
  in	
  paMents	
  hospitalized	
  with	
  an	
  MI	
  

Am	
  Heart	
  J	
  2009;157:111-­‐117	
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Lower	
  Your	
  Risk	
  Without	
  Lowering	
  LDL	
  

•  Stop	
  Smoking	
  
•  Reverse	
  Diabetes	
  
•  Improve	
  Lifestyle	
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NEJM	
  2016;375/2349-­‐2358	
  

ARIC	
  Results	
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NEJM	
  2016;375/2349-­‐2358	
  

MDCS	
  Results	
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LDL	
  lowering	
  in	
  Context	
  
•  Secondary	
  prevenMon	
  

–  Treat	
  83	
  people	
  for	
  5	
  years	
  to	
  save	
  1	
  life	
  
–  39	
  people	
  for	
  5	
  years	
  to	
  prevent	
  1	
  heart	
  aHack	
  

•  Primary	
  PrevenMon	
  
–  Treat	
  60	
  people	
  for	
  5	
  years	
  to	
  save	
  1	
  MI	
  
–  Lower	
  risk	
  need	
  to	
  treat	
  217	
  
–  No	
  consistent	
  mortality	
  difference	
  

– www.nnt.com	
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Jupiter	
  Trial-­‐	
  44%	
  or	
  0.6%	
  Benefit?	
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NEJM	
  2008;359:2195-­‐2207	
  	
  

StaMn	
   Placebo	
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LDL	
  ReducMon	
  in	
  Context	
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Am	
  J	
  Cardiol,	
  2005;96(12)/1640-­‐3	
  

Arch	
  Intern	
  Med	
  2001;161(22)/2685-­‐2692	
  

vasc	
  health	
  risk	
  manag.	
  2009;5/757-­‐765	
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Look	
  At	
  the	
  Whole	
  Picture	
  
	
  

•  TC:HDL	
  raMo	
  
•  TG:HDL	
  raMo	
  
•  Specifics	
  of	
  LDL	
  
– LDL-­‐P,	
  ApoB,	
  Size,	
  density,	
  oxidaMon	
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LCHF	
  vs	
  Low	
  Fat	
  Diets	
  
nutr	
  clin	
  pract	
  2011	
  26	
  300-­‐8	
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Ann	
  Intern	
  Med	
  2004;141:413-­‐20	
  



Higher	
  levels	
  of	
  insulin	
  sensi/vity	
  are	
  associated	
  with	
  less	
  atherosclerosis	
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NEJM	
  2002;347:1557-­‐1565	
  	
  

Don’t	
  Forget	
  About	
  InflammaMon!	
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A1c	
  decreased	
  from	
  7.6	
  to	
  6.3,	
  reduced	
  or	
  eliminated	
  insulin	
  in	
  94%!	
  	
  
CRP	
  reduced	
  39%,	
  HDL	
  increased	
  18%,	
  no	
  change	
  in	
  Apo	
  B,	
  SBP	
  7mmHg	
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Subjects	
  reduced	
  A1c	
  from	
  6.6	
  to	
  6.1	
  AND	
  60%	
  eliminated	
  sulfonylureas	
  and	
  DPP-­‐4	
  inhibitors	
  
LDL	
  went	
  up	
  7%,	
  CRP	
  went	
  down	
  28%,	
  HDL	
  went	
  up	
  10%	
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Take	
  Home	
  Message:	
  	
  
Look	
  at	
  The	
  Whole	
  Picture!	
  

	
  
•  Cardiovascular	
  Disease	
  is	
  MulMfactorial	
  
•  LDL	
  has	
  a	
  purpose!	
  It’s	
  not	
  all	
  “Bad”	
  
•  Vascular	
  injury/plaque	
  rupture	
  risk	
  factors:	
  

–  Insulin	
  resistance	
  
–  InflammaMon	
  
–  OxidaMon	
  
–  Endothelial	
  dysfuncMon	
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Don’t	
  Forget	
  The	
  Rest	
  of	
  Lifestyle	
  

•  Physical	
  AcMvity	
  
•  Sleep	
  
•  Stress	
  
•  Social	
  ConnecMons	
  



LCHF	
  Diet	
  and	
  Cardiovascular	
  Health	
  
•  Is	
  there	
  reason	
  to	
  believe	
  LCHF	
  can	
  be	
  beneficial	
  for	
  heart	
  health?	
  
•  Reframe	
  how	
  we	
  see	
  and	
  measure	
  health-­‐	
  A1c	
  example	
  
•  What	
  and	
  how	
  we	
  measure	
  is	
  key-­‐	
  data	
  is	
  king	
  
•  LDL	
  has	
  a	
  vital	
  role	
  in	
  our	
  bodies	
  and	
  is	
  not	
  the	
  only	
  risk	
  factor	
  
•  Metabolic	
  health	
  impacts	
  our	
  cardiovascular	
  health	
  and	
  can	
  be	
  reflected	
  in	
  our	
  lipid	
  profile	
  and	
  other	
  

tests	
  
•  If	
  you	
  lose	
  body	
  fat,	
  decrease	
  inflammaMon,	
  reverse	
  metabolic	
  syndrome/insulin	
  resistance/diabetes,	
  

increase	
  	
  HDL,	
  decrease	
  TG	
  naturally,	
  then	
  it	
  makes	
  sense	
  that	
  CV	
  health	
  improves!	
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LCHF	
  Diet	
  and	
  Cardiovascular	
  Health	
  

•  Measure	
  your	
  pa6ent’s	
  progress	
  
•  LDL,	
  HDL,	
  TG,	
  TC:HDL,	
  TG:HDL	
  
•  Insulin,	
  HgbA1c,	
  OGTT	
  	
  
•  InflammaMon	
  (CRP)	
  
•  BP,	
  visceral	
  adipose,	
  metabolic	
  health	
  
•  SubjecMve	
  measures	
  
•  Coronary	
  calcium	
  score	
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