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Macronutrients	  and	  metabolic	  health	  
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Professor	  of	  Medicine,	  UCSF	  
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IntegraJve	  Medicine	  

Disclosure	  

•  On	  ScienJfic	  Advisory	  Board	  for	  Virta	  
•  Was	  a	  vegetarian	  for	  >	  30	  years	  
•  Used	  to	  advocate	  low-‐fat	  diets	  
•  Strong	  family	  history	  of	  diabetes/pre-‐diabetes	  
•  Ultramarathon	  runner	  following	  a	  low-‐carb	  
diet	  

Learning	  objecJves	  
•  Be	  able	  to	  beXer	  assess	  the	  reliability	  of	  
nutriJon	  studies	  

•  Familiar	  with	  metabolic	  syndrome	  	  
•  Understand	  glycemic	  index	  (GI)	  
•  Understand	  low-‐carb	  versus	  low-‐fat	  diets	  
•  Know	  the	  evidence	  for	  whole	  food	  diets	  and	  
diet	  paXerns	  in	  health	  
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NutriJon	  whiplash	  

NutriJon	  science	  is	  challenging	  

•  High	  quality	  studies	  are	  expensive	  and	  hard	  to	  
do	  	  

•  Media	  loves	  nutriJon	  stories–	  even	  with	  weak	  
science	  

•  We	  all	  eat	  
•  We	  all	  have	  personal	  beliefs	  and	  preferences	  

ObservaJonal	  study:	  higher	  levels	  of	  
vitamin	  C	  =	  lower	  cardiovascular	  risk	  

Khow,	  Lancet,	  2001	  
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“Small	  increases	  
in	  fruit	  and	  
vegetable	  intake	  
of	  about	  one	  
serving	  daily	  has	  
encouraging	  
prospects	  for	  
possible	  
prevenJon	  of	  
disease”	  

•  19,496	  men	  	  
•  4	  years	  f/u	  
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Randomized	  trial:	  Vit	  C	  +	  E	  +	  beta-‐
carotene	  (A)	  doesn’t	  prevent	  CVD!	  

Heart	  ProtecJon	  Study,	  Lancet,	  2002	  

Which	  study	  do	  you	  trust	  more?	  

People	  with	  higher	  vitamin	  C	  levels	  
exercise	  more	  
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Lawlor,	  Lancet,	  2004	  
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ObservaJonal	  studies	  versus	  
randomized,	  controlled	  trials	  

•  ObservaJonal	  studies	  are:	  
– Less	  expensive	  
– Don’t	  require	  people	  to	  change	  eaJng	  behavior	  
– More	  suscepJble	  to	  bias	  

•  RCTs	  are	  more	  reliable-‐	  but	  harder	  to	  do	  

Insulin	  resistance:	  a	  key	  issue	  in	  
metabolic	  health	  
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Elevated	  glucose	  (HbA1c)	  is	  
associated	  with	  increased	  risk	  of	  CVD	  

From:	  Emerging	  Risk	  Factors	  CollaboraJon,	  JAMA,	  2014	  
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“Real	  food”	  low-‐carb	  versus	  low-‐
fat	  diet	  (Gardner	  et	  al,	  JAMA	  2018)	  

•  609	  overweight	  adults	  
	  

Or:	  

Low	  fat	   Low	  carb	  



2/27/18	  

Hecht:	  Metabolic	  health,	  Osher	  Mini-‐Med	  
Feb	  2018	   6	  

Weight	  loss	  and	  change	  in	  fasJng	  
glucose	  at	  12	  months	  
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Gardner	  et	  al,	  JAMA,	  2018	  

Glycemic	  index	  

•  Take	  test	  food	  containing	  50	  g	  carbohydrate	  
•  Compare	  to	  50	  g	  of	  pure	  glucose	  
•  GI	  =	  food	  glucose	  area	  under	  the	  curve	  (AUC)/	  glucose	  AUC	  
•  Resource:	  hXp://www.glycemicindex.com/	  	  

What’s	  the	  glycemic	  index?	  

•  GI	  =	  75	  
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What’s	  the	  glycemic	  index?	  

•  Farro	  GI	  =	  40	  

Take	  home	  messages	  

•  Focus	  on	  food	  quality	  over	  calorie	  counJng	  
may	  work	  

•  For	  most	  people	  without	  diabetes,	  a	  low	  GI	  
diet	  may	  work	  as	  well	  as	  low	  carb	  for	  weight	  

Dutch	  study	  of	  sugar-‐sweetened	  soda	  
•  641	  normal	  weight	  children	  from	  5	  to	  11	  y/o	  
•  18	  month	  study	  

Sugar	   Sucralose	  
versus	  
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1	  kg	  (2.2	  lb)	  more	  weight	  gain	  with	  
1	  250	  ml	  soda/day	  

de	  Ruyter	  JC	  et	  al.	  N	  Engl	  J	  Med	  2012;367:1397-‐1406.	  

PREDIMED	  study	  
•  7447	  people	  with	  high	  CV	  risk	  in	  Spain	  

versus	  

30%	  reducJon	  in	  cardiovascular	  
events	  with	  Mediterranean	  diet	  

Estruch R et al. N Engl J Med 2013;368:1279-1290 
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Take	  home	  messages	  

•  A	  diet	  high	  in	  whole	  foods	  and	  healthy	  
fats	  reduced	  CV	  disease–	  and	  cancer	  

•  Mediterranean	  diet	  was	  easier	  to	  adhere	  
to	  

Ketogenesis	  

Osher	  center	  low-‐carb	  trial	  

•  RCT	  with	  people	  with	  diabetes	  or	  pre-‐diabetes	  
•  Randomized	  to:	  

– Medium	  carb	  diet:	  n	  =	  18	  
– Low-‐carb	  diet:	  n	  =	  16	  
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0.6	  point	  great	  improvement	  in	  
HbA1c	  with	  low-‐carb	  diet	  (p	  =	  0.04)	  

	  

Saslow	  LR,	  Kim	  S,	  Daubenmier	  JJ,	  Moskowitz	  JT,	  Phinney	  SD,	  et	  al.	  (2014)	  A	  Randomized	  Pilot	  Trial	  of	  a	  Moderate	  Carbohydrate	  Diet	  Compared	  to	  
a	  Very	  Low	  Carbohydrate	  Diet	  in	  Overweight	  or	  Obese	  Individuals	  with	  Type	  2	  Diabetes	  Mellitus	  or	  Prediabetes.	  PLOS	  ONE	  9(4):	  e91027.	  hXps://
doi.org/10.1371/journal.pone.0091027	  
hXp://journals.plos.org/plosone/arJcle?id=10.1371/journal.pone.0091027	  

Ketogenic	  diet	  in	  mice	  decreases	  
mortality	  and	  improves	  memory	  

Newman,	  et	  al,	  2017,	  Cell	  Metabolism	  

Overall	  conclusions	  

•  Pay	  aXenJon	  to	  study	  design	  
•  Emphasize	  whole	  foods,	  low	  GI	  for	  metabolic	  
health	  

•  Many	  tradiJonal	  eaJng	  paXerns	  may	  work	  
•  Lower	  carb	  diets	  may	  be	  good	  for	  metabolic	  
health	  in	  diabetes	  


