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What	
  is	
  Evidence-­‐based	
  
(Orthomolecular)	
  Medicine?	
  



What	
  is	
  Evidence-­‐based	
  
(Orthomolecular)	
  Medicine?	
  

•  EBM	
  is	
  an	
  imperfect,	
  demanding,	
  9me-­‐consuming,	
  
emo9onally	
  distasteful,	
  and	
  immensely	
  useful	
  tool	
  
for	
  decision-­‐making	
  
–  	
  Its	
  key	
  feature	
  is	
  that	
  it	
  extracts	
  the	
  therapist	
  as	
  much	
  as	
  
possible	
  from	
  bias	
  and	
  emo9onal	
  distor9on	
  

•  EBM	
  is	
  widely	
  endorsed	
  by	
  mainstream	
  medicine	
  –	
  
as	
  it	
  should	
  be	
  –	
  but	
  everyone	
  loves	
  bias	
  
–  Consequently,	
  EBM	
  is	
  widely	
  misconstrued	
  and	
  misused	
  



The	
  3	
  Steps	
  of	
  EBM	
  

•  Obtain	
  and	
  analyze	
  the	
  most	
  reliable	
  scien9fic	
  
evidence,	
  stripped	
  of	
  bias	
  and	
  error	
  	
  
–  	
  Evidence	
  is	
  op9mally	
  (but	
  not	
  necessarily)	
  obtained	
  from	
  
unbiased	
  well	
  conducted,	
  appropriately	
  interpreted	
  and	
  
fairly	
  published	
  RCTs	
  

•  Determine	
  the	
  per9nence	
  of	
  the	
  overall	
  evidence,	
  
and	
  its	
  pros	
  and	
  cons,	
  to	
  the	
  individual	
  situa9on	
  	
  

•  Develop	
  a	
  treatment	
  plan	
  based	
  on	
  the	
  
trustworthiness	
  of	
  evidence,	
  pros	
  and	
  cons,	
  and	
  
acceptability	
  to	
  the	
  pa9ent	
  



Evidence-­‐based	
  Medicine	
  



EBM	
  Was	
  Developed	
  to	
  Mi9gate	
  Bias	
  	
  

•  Because	
  bias	
  is	
  everywhere	
  	
  



Bias	
  

•  Overt	
  and	
  conscious	
  bias	
  	
  
– Bigotry,	
  favouri9sm,	
  mind-­‐set,	
  prejudice,	
  
moralis9c	
  9lt,	
  par9ality,	
  preference,	
  spin,	
  
propaganda	
  

	
  	
  

•  Unconscious	
  bias	
  	
  
– Complacent	
  ignorance,	
  self-­‐serving	
  exaggera9on	
  
and	
  minimiza9on,	
  informa9on	
  filtering,	
  moralis9c	
  
reasoning,	
  over-­‐simplifica9on,	
  cherry-­‐picking	
  





Would	
  you	
  want	
  this	
  Golden	
  
Retriever	
  to	
  be	
  your	
  doctor?	
  





Frac9on	
  of	
  	
  brain	
  
cor9cal	
  ac9vity	
  
normally	
  devoted	
  to	
  
logico-­‐deduc9ve	
  
reasoning	
  



Evidence-­‐based	
  Medicine	
  



Myths	
  about	
  EBM	
  

•  EBM	
  is	
  a	
  reliable	
  shortcut	
  to	
  certainty	
  
•  EBM	
  simplifies	
  decisions	
  and	
  saves	
  9me	
  
•  EBM	
  is	
  authorita9ve	
  
•  The	
  evidence	
  tells	
  you	
  what	
  to	
  do	
  



WRONG	
  



Bias	
  is	
  so	
  normal,	
  addic9ve	
  and	
  
sa9sfying	
  that	
  it’s	
  virtually	
  

everywhere!	
  



Mundus	
  vult	
  decipi	
  



What	
  is	
  Bias?	
  	
  

	
  
A	
  self-­‐serving	
  preference	
  to	
  endorse	
  an	
  
emo9onally	
  sa9sfying	
  conclusion	
  	
  

	
  
It’s	
  commonly	
  called	
  “bias”	
  when	
  someone’s	
  
conclusion	
  is	
  not	
  well	
  supported	
  by	
  a	
  fair	
  
assessment	
  of	
  the	
  objec9ve	
  evidence	
  

	
  	
  



Bias	
  in	
  Clinical	
  Inves9ga9on	
  	
  
•  Technically	
  avoidable	
  bias	
  

–  Poor	
  quality	
  clinical	
  trial	
  design,	
  flawed	
  execu9on,	
  biased	
  
repor9ng	
  	
  

•  Unavoidable	
  bias	
  
–  Despite	
  good-­‐faith	
  afempts	
  to	
  mi9gate	
  it	
  

•  Cynical	
  bias:	
  chea9ng	
  

•  Unconscious	
  bias	
  



Officials	
  from	
  Kyoto	
  Prefectural	
  University	
  of	
  Medicine	
  apologize	
  at	
  
a	
  news	
  conference	
  in	
  Kyoto	
  on	
  July	
  11,	
  2013	
  over	
  revela9ons	
  its	
  
research	
  team	
  manipulated	
  data	
  in	
  a	
  drug	
  study	
  (Toshiyuki	
  Hayashi)	
  



JAMA	
  Psychiatry	
  2015	
  



JAMA	
  Psychiatry	
  2015	
  



Of	
  what	
  does	
  the	
  prac9ce	
  of	
  evidence-­‐based	
  medicine	
  consist?	
  	
  



Of	
  what	
  does	
  the	
  prac9ce	
  of	
  evidence-­‐based	
  medicine	
  consist?	
  	
  



The	
  LEAKY	
  WALL	
  of	
  evidence-­‐based	
  medicine	
  

Honest	
  prac99oner	
  of	
  
evidence-­‐based	
  medicine	
  

Methodological	
  biases,	
  
psychological	
  biases,	
  
overt	
  prejudice,	
  
chea9ng,	
  ignorant	
  
stereotyping,	
  etc.,	
  etc.	
  	
  



Misconcep9ons	
  about	
  EBM	
  

•  It’s	
  a	
  reliable	
  shortcut	
  to	
  certainty	
  
•  It	
  simplifies	
  decisions	
  and	
  saves	
  9me	
  
•  It’s	
  authorita9ve	
  
•  “The	
  evidence	
  tells	
  you	
  what	
  to	
  do”	
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Haynes	
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  Devereaux	
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  GH.	
  BMJ	
  2002;342:1350	
  



Richard	
  M.	
  Nixon	
  (1913-­‐1994)	
  
President	
  of	
  the	
  United	
  States	
  1969-­‐74	
  



Richard	
  M.	
  Nixon-­‐based	
  Medicine	
  



Richard	
  M.	
  Nixon-­‐based	
  Medicine	
  

This	
  would	
  be	
  an	
  easy	
  job	
  if	
  you	
  didn’t	
  have	
  to	
  
deal	
  with	
  people	
  



Temperamental	
  Biases	
  

•  Fundamentalist/fana9cal/ultra-­‐orthodox	
  bias	
  
– “There’s	
  no	
  evidence”–	
  when	
  actually	
  there’s	
  lots	
  
of	
  evidence,	
  even	
  though	
  flawed	
  or	
  inconclusive	
  

– The	
  ultra-­‐orthodox	
  bias	
  is	
  applied	
  only	
  to	
  
evidence	
  one	
  is	
  emo9onally	
  or	
  otherwise	
  
mo9vated	
  to	
  disapprove	
  of	
  

•  Flight-­‐of-­‐fancy	
  bias	
  
– Someone	
  reported	
  it	
  in	
  a	
  test	
  tube	
  and	
  3	
  mice,	
  so	
  
it’s	
  got	
  to	
  work	
  for	
  all	
  people	
  	
  

	
  	
  



Kaptchuk	
  BMJ	
  2003	
  



The	
  Streetlight	
  Bias	
  





Facts	
  do	
  not	
  cease	
  to	
  exist	
  because	
  they	
  are	
  ignored	
  





Drugs	
   Nutri9on	
  



How	
  do	
  I	
  know	
  anything?	
  

“I	
  see	
  nobody	
  on	
  the	
  road,”	
  said	
  Alice.	
  
	
  
“I	
  only	
  wish	
  I	
  had	
  such	
  eyes,”	
  the	
  king	
  
remarked	
  in	
  a	
  freoul	
  tone.	
  “To	
  be	
  able	
  to	
  
see	
  Nobody!	
  And	
  at	
  that	
  distance	
  too!”	
  
	
  	
  
Through	
  the	
  Looking	
  Glass	
  
	
  



I	
  wouldn’t	
  have	
  seen	
  it	
  if	
  I	
  didn’t	
  believe	
  it	
  
	
  	
  	
  
–	
  Yogi	
  Berra	
  	
  



Media-­‐based	
  Medicine	
  



Mar9n	
  Buber	
  (1878-­‐1965)	
  



Media-­‐based	
  Medicine	
  

•  Mar9n	
  Buber,	
  I	
  and	
  Thou	
  (1925)	
  
– Mundus	
  vult	
  decipi:	
  the	
  world	
  wants	
  to	
  be	
  
deceived.	
  The	
  truth	
  is	
  too	
  complex	
  and	
  
frightening;	
  the	
  taste	
  for	
  [objec9ve]	
  truth	
  is	
  an	
  
acquired	
  taste	
  that	
  few	
  acquire	
  

–  ...there	
  is	
  a	
  hierarchy	
  of	
  decep9ons...	
  



•  Near	
  the	
  bofom	
  of	
  the	
  ladder	
  is	
  journalism:	
  a	
  
steady	
  stream	
  of	
  irresponsible	
  distor9ons	
  that	
  
most	
  people	
  find	
  refreshing	
  although	
  on	
  the	
  
morning	
  aser,	
  or	
  at	
  least	
  within	
  a	
  week,	
  it	
  will	
  be	
  
stale	
  and	
  flat	
  
– On	
  a	
  higher	
  level	
  we	
  find	
  fic9ons	
  that	
  men	
  eagerly	
  
believe,	
  regardless	
  of	
  the	
  evidence,	
  because	
  they	
  
gra9fy	
  some	
  wish...	
  

– Near	
  the	
  top	
  of	
  the	
  ladder	
  we	
  encounter	
  curious	
  
mixtures	
  of	
  untruth	
  and	
  truth	
  that	
  exert	
  a	
  las9ng	
  
fascina9on	
  on	
  the	
  intellectual	
  community...	
  



High	
  dose	
  vitamin	
  C	
  intake	
  causes	
  
kidney	
  stones	
  

•  Editorial	
  in	
  JAMA	
  Internal	
  Medicine,	
  March	
  11,	
  2013	
  
–  Swedish	
  popula9on	
  registry	
  data	
  was	
  interrogated	
  to	
  
iden9fy	
  all	
  CT	
  scan-­‐diagnosed	
  kidney	
  stones	
  and	
  classify	
  
them	
  with	
  respect	
  to	
  high-­‐dose	
  vitamin	
  C	
  intake	
  	
  

–  People	
  who	
  reported	
  taking	
  high-­‐dose	
  vitamin	
  C	
  	
  had	
  
twice	
  the	
  rate	
  of	
  kidney	
  stones	
  as	
  non-­‐takers	
  

–  High-­‐dose	
  ascorbic	
  acid	
  would	
  account	
  for	
  an	
  addi9onal	
  
risk	
  of	
  147	
  new	
  afacks	
  of	
  kidney	
  stones	
  per	
  100	
  000,	
  
equivalent	
  to	
  one	
  new	
  kidney	
  stone	
  per	
  680	
  high-­‐dose	
  
users	
  per	
  year.	
  “This	
  is	
  not	
  an	
  insignificant	
  risk.”	
  	
  

–  But	
  more	
  to	
  the	
  point,	
  is	
  any	
  addi;onal	
  risk	
  worthwhile	
  if	
  
high-­‐dose	
  ascorbic	
  acid	
  is	
  not	
  effec;ve?	
  



High	
  dose	
  vitamin	
  C	
  intake	
  causes	
  
kidney	
  stones	
  

•  Lefer	
  to	
  the	
  editor	
  JAMA	
  Internal	
  Medicine:	
  July	
  22,	
  2013	
  
–  Renal	
  colic	
  symptoms	
  are	
  nonspecific,	
  especially	
  in	
  mild	
  cases	
  
–  Vague	
  nonspecific	
  abdominal/flank	
  pain	
  frequently	
  prompts	
  a	
  
CT	
  scan,	
  but	
  as	
  many	
  as	
  40%	
  of	
  renal	
  stones	
  iden9fied	
  are	
  
asymptoma9c;	
  	
  an	
  unsurprising	
  fact	
  since	
  10%	
  of	
  all	
  men	
  have	
  
silent	
  renal	
  stones	
  

–  Physicians	
  and	
  the	
  public	
  are	
  repeatedly	
  warned	
  that	
  vitamin	
  C	
  
causes	
  kidney	
  stones,	
  even	
  though	
  the	
  evidence	
  is	
  inconclusive	
  

–  INDICATION	
  BIAS	
  	
  
•  High-­‐dose	
  vitamin	
  C	
  takers	
  are	
  more	
  likely	
  to	
  be	
  
inves>gated	
  for	
  renal	
  stone	
  than	
  non-­‐takers,	
  thus	
  
ar>ficially	
  increasing	
  the	
  number	
  of	
  kidney	
  stone	
  
registry	
  entries	
  linked	
  to	
  vitamin	
  C	
  intake	
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•  Very	
  high	
  quality	
  randomized	
  clinical	
  trial	
  
•  14,641	
  male	
  physicians	
  	
  
•  Median	
  follow	
  up	
  11.2	
  years	
  









11	
  year	
  follow	
  up	
  of	
  sophis9cated	
  economically	
  secure	
  physicians	
  	
  	
  



Because	
  intakes	
  of	
  many	
  micronutrients	
  appear	
  
marginal	
  for	
  many	
  Americans	
  and	
  few	
  meet	
  all	
  the	
  
current	
  dietary	
  guidelines,	
  and	
  because	
  the	
  risks	
  of	
  
using	
  an	
  RDA	
  level	
  appear	
  minimal,	
  the	
  use	
  of	
  a	
  
daily	
  mul9ple	
  vitamin,	
  with	
  1,000	
  to	
  2,000	
  IU	
  of	
  
vitamin	
  D,	
  appears	
  ra9onal	
  for	
  many	
  Americans	
  
from	
  the	
  perspec9ve	
  of	
  	
  balancing	
  poten9al	
  
benefits	
  and	
  risks.	
  	
  

Ann	
  Rev	
  Public	
  Health	
  2013	
  





Throw	
  your	
  vitamins	
  in	
  the	
  
garbage	
  

•  “Throw	
  away	
  all	
  vitamins”	
  
•  “Stop	
  was9ng	
  pa9ents’	
  money	
  on	
  vitamins”	
  
•  “Vitamins	
  are	
  dangerous”	
  
•  “We	
  should	
  stop	
  people	
  from	
  doing	
  research	
  
on	
  vitamins”	
  



Strong	
  stuff!	
  





Media-­‐based	
  Medicine	
  

•  Oversimplified,	
  drama9c,	
  emo9onally	
  powerful	
  
message	
  

•  Over-­‐generalized,	
  stark,	
  unqualified	
  asser9ons	
  
•  Absence	
  of	
  context/fact/quality	
  checking	
  
•  Spin,	
  persuasion,	
  rhetoric	
  
•  Almost	
  never	
  acknowledge	
  or	
  correct	
  
misstatements,	
  since	
  not	
  “newsworthy”	
  



The	
  3	
  Steps	
  of	
  EBM	
  

1.	
  Obtain	
  and	
  analyse	
  reliable	
  scien9fic	
  evidence,	
  
op9mally	
  in	
  the	
  form	
  of	
  average	
  compara9ve	
  group	
  
responses	
  in	
  unbiased,	
  well	
  conducted	
  and	
  analyzed	
  
RCTs	
  	
  

2.	
  Determine	
  the	
  per9nence	
  of	
  the	
  general	
  sta9s9cal	
  
evidence	
  to	
  the	
  situa9on	
  of	
  a	
  specific	
  pa9ent	
  

3.	
  Coordinate	
  treatment	
  plan	
  with	
  explicit	
  regard	
  for	
  
the	
  pa9ent’s	
  avtudes,	
  values	
  and	
  preferences	
  



Step	
  1	
  

	
  	
  	
  	
  The	
  use	
  of	
  mathema9cal	
  es9mates	
  of	
  the	
  
chance	
  of	
  benefit	
  and	
  the	
  risk	
  of	
  harm,	
  
derived	
  from	
  high-­‐quality	
  research	
  on	
  
popula9on	
  samples,	
  to	
  inform	
  clinical	
  
decision-­‐making	
  

	
  
	
  	
  –	
  Greenhalgh	
  	
  J	
  Prim	
  Health	
  Care	
  2012	
  	
  	
  



Steps	
  2	
  &	
  3	
  

2.	
  Determine	
  the	
  per9nence	
  of	
  the	
  sta9s9cal	
  evidence	
  
to	
  the	
  situa9on	
  of	
  a	
  specific	
  pa9ent	
  

	
  
3.	
  Coordinate	
  treatment	
  plan	
  with	
  explicit	
  regard	
  for	
  

the	
  pa9ent’s	
  avtudes,	
  values	
  and	
  preferences	
  



When	
  the	
  Evidence	
  is	
  Indeterminate	
  

•  When	
  the	
  evidence	
  is	
  per9nent	
  and	
  strong	
  
– Make	
  a	
  strong	
  recommenda9on	
  

“Just	
  do	
  it!”	
  
	
  

•  	
  When	
  the	
  evidence	
  is	
  weak	
  and	
  uncertain	
  
– Can	
  only	
  make	
  a	
  qualified	
  “sugges9on”	
  	
  
–  Inform	
  the	
  pa9ent	
  (“off-­‐label”	
  model)	
  	
  
– Demonstrate	
  respect	
  for	
  and	
  collabora9on	
  with	
  
pa9ent’s	
  avtude,	
  values	
  and	
  preferences	
  
	
  

Guyaf	
  GH	
  et	
  al.	
  Chest	
  2008;133:123S-­‐131S	
  



When	
  the	
  Evidence	
  is	
  Plausible	
  but	
  
Inconclusive	
  

2.	
  Determine	
  the	
  per9nence	
  of	
  the	
  overall	
  general	
  
evidence	
  to	
  the	
  situa9on	
  of	
  the	
  specific	
  pa9ent	
  

	
  
3.	
  Summarize	
  the	
  pros/cons/uncertainty	
  of	
  the	
  

evidence;	
  balance	
  the	
  overall	
  likelihoods	
  of	
  
benefit/harm;	
  make	
  a	
  qualified	
  sugges9on	
  
compa9ble	
  with	
  the	
  pa9ent’s	
  situa9on	
  and	
  
perspec9ve	
  	
  	
  	
  

	
  



Vitamins	
  aren’t	
  Drugs	
  	
  



Drugs	
   Nutri9on	
  



Vitamins	
  are	
  not	
  Drugs	
  	
  

Factor	
   Drugs	
   Vitamins	
  

Zero	
  blood	
  level	
   Normal	
   Fatal	
  

Time	
  course	
  of	
  effects	
   Days	
  to	
  years	
   Days	
  to	
  decades	
  

Therapeu9c	
  window	
   Narrow	
   Wide	
  

Allergy/side	
  effect	
  risk	
   Great	
  	
   Insignificant	
  

Ini9al	
  dose	
  target	
   Average	
  effec9ve	
  dose	
   Recommended	
  safe	
  dose	
  

Biological	
  individuality	
   Some	
   Virtually	
  always	
  

Physician	
  educa9on	
   A	
  lot	
  	
   Almost	
  none	
  

$	
  investment	
  in	
  research	
   A	
  lot	
  	
   Almost	
  none	
  

High	
  quality	
  RCT	
  evidence	
   A	
  lot	
   Very	
  liHle	
  



Vitamins	
  are	
  not	
  Drugs	
  	
  

Factor	
   Drugs	
   Vitamins	
  

Zero	
  blood	
  level	
   Normal	
   Fatal	
  

Time	
  course	
  of	
  effects	
   Days	
  to	
  years	
   Days	
  to	
  decades	
  

Therapeu9c	
  window	
   Narrow	
   Wide	
  

Allergy/side	
  effect	
  risk	
   Great	
  	
   Insignificant	
  

Ini9al	
  dose	
  target	
   Average	
  effec9ve	
  dose	
   Recommended	
  safe	
  dose	
  

Biological	
  individuality	
   Some	
   Virtually	
  always	
  

Physician	
  educa9on	
   A	
  lot	
  	
   Almost	
  none	
  

$	
  investment	
  in	
  research	
   A	
  lot	
  	
   Almost	
  none	
  

High	
  quality	
  RCT	
  evidence	
   A	
  lot	
   Very	
  liHle	
  

Enough	
  to	
  safely	
  prevent	
  deficiency	
  



How	
  to	
  Evaluate	
  Vitamin	
  Supplements	
  	
  

•  When	
  used	
  as	
  drugs:	
  evaluate	
  as	
  drugs	
  
–  The	
  evalua9on	
  method	
  is	
  technically	
  much	
  more	
  
complicated	
  and	
  expensive	
  (need	
  longer,	
  larger	
  studies,	
  
but	
  who	
  is	
  willing	
  to	
  pay	
  for	
  them?)	
  	
  	
  	
  	
  

–  The	
  burden	
  of	
  proof:	
  prove	
  efficacy	
  	
  

•  When	
  used	
  to	
  prevent	
  deficiency	
  states:	
  evaluate	
  
their	
  ability	
  to	
  effec9vely	
  prevent	
  deficiency	
  
–  The	
  evalua9on	
  very	
  complicated,	
  as	
  above	
  
–  Safety:	
  is	
  the	
  pa9ent	
  gevng	
  sufficient	
  amount?	
  
–  The	
  burden	
  of	
  proof:	
  prove	
  fu9lity	
  	
  



EB(O)M	
  

•  A	
  70	
  year	
  old	
  person	
  has	
  nonvalvular	
  atrial	
  
fibrilla9on	
  with	
  a	
  CHADS2	
  score	
  <	
  2	
  
– What	
  stroke	
  preven9on	
  treatment	
  should	
  be	
  
recommended:	
  warfarin,	
  NOAC,	
  aspirin?	
  

– What	
  about	
  combina9on	
  aspirin	
  &	
  vitamin	
  E?	
  	
  



CHADS2	
  Score	
  

•  C	
  	
  	
  heart	
  failure	
  (1	
  point)	
  
•  H	
  	
  	
  high	
  blood	
  pressure	
  (1	
  point)	
  
•  A	
  	
  	
  age	
  >	
  75	
  (1	
  point)	
  
•  D	
  	
  	
  diabetes	
  	
  (1	
  point)	
  
•  S2	
  	
  previous	
  stroke	
  or	
  TIA	
  (2	
  points)	
  



Nonvalvular	
  AF	
  Recommenda9on	
  

•  CHADS2	
  =	
  0:	
  annual	
  risk	
  2%,	
  don’t	
  need	
  
an9thrombo9c	
  drug	
  	
  

•  CHADS2	
  =	
  1:	
  annual	
  risk	
  ~	
  3%,	
  consider	
  
an9thrombo9c	
  therapy	
  with	
  aspirin,	
  warfarin	
  
or	
  NOAC	
  	
  

•  CHADS2	
  =	
  2:	
  annual	
  risk	
  ~	
  4%,	
  strongly	
  
recommend	
  warfarin	
  or	
  NOAC	
  

•  CHADS2	
  >	
  2:	
  increasingly	
  greater	
  risks	
  



Would	
  adding	
  high-­‐dose	
  vitamin	
  E	
  to	
  
low-­‐dose	
  aspirin	
  further	
  reduce	
  the	
  
risk	
  of	
  embolic	
  stroke	
  in	
  people	
  with	
  

nonvalvular	
  atrial	
  fibrilla9on?	
  



New	
  Zealand	
  Farmer	
  Dying	
  of	
  Influenza	
  
Pneumonia	
  Afributes	
  Miraculous	
  
Recovery	
  to	
  High-­‐dose	
  IV	
  Vitamin	
  C	
  



July	
  2009	
  

•  A	
  King	
  Country	
  dairy	
  farmer	
  was	
  admifed	
  to	
  
Auckland	
  hospital	
  with	
  severe	
  pneumonia	
  due	
  
to	
  swine	
  flu.	
  He	
  was	
  kept	
  alive	
  on	
  ECMO.	
  Aser	
  
3	
  weeks	
  the	
  family	
  were	
  told	
  that	
  all	
  ICU	
  
specialists	
  were	
  in	
  unanimous	
  agreement	
  that	
  
the	
  farmer	
  should	
  be	
  removed	
  from	
  ECMO	
  
since	
  con9nuing	
  it	
  would	
  only	
  prolong	
  his	
  
inevitable	
  death.	
  



Professor	
  John	
  Fraser,	
  Head	
  of	
  School	
  of	
  Medical	
  
Sciences,	
  University	
  of	
  Auckland:	
  

It	
  is	
  disappoin9ng	
  that	
  the	
  journalist	
  did	
  not	
  afempt	
  to	
  seek	
  
expert	
  advice	
  on	
  the	
  reasons	
  why	
  the	
  consultants	
  were	
  
unwilling	
  to	
  administer	
  high	
  dose	
  vitamin	
  C.	
  	
  

There	
  is	
  certainly	
  no	
  evidence	
  in	
  the	
  medical	
  literature	
  that	
  this	
  
treatment	
  works	
  par9cularly	
  in	
  severe	
  cases	
  of	
  pneumonia.	
  	
  

The	
  consultants	
  were	
  quite	
  right	
  to	
  resist	
  the	
  use	
  of	
  an	
  unproven	
  
treatment,	
  and	
  to	
  their	
  credit	
  they	
  did	
  acquiesce	
  to	
  
accommodate	
  the	
  family’s	
  wishes	
  because	
  they	
  felt	
  it	
  would	
  
do	
  no	
  harm.	
  	
  

In	
  this	
  remarkable	
  case	
  the	
  pa9ent	
  did	
  survive	
  but	
  there	
  is	
  no	
  
evidence	
  that	
  this	
  was	
  due	
  to	
  the	
  vitamin	
  C.	
  



Evidence	
  Regarding	
  IVC	
  in	
  Cri9cal	
  Illness	
  Published	
  Prior	
  to	
  2009	
  
	
  
Schorah	
  CJ,	
  Downing	
  C,	
  Piripitsi	
  A	
  et	
  al.	
  Total	
  vitamin	
  C,	
  ascorbic	
  acid,	
  and	
  dehydroascorbic	
  acid	
  
concentra9ons	
  in	
  plasma	
  of	
  cri9cally	
  ill	
  pa9ents.	
  Am	
  J	
  Clin	
  Nutr	
  1996;63:760-­‐5.	
  
	
  
Heyland	
  DK,	
  Dhaliwal	
  R,	
  Suchner	
  U,	
  Berger	
  MM.	
  An9oxidant	
  nutrients:	
  a	
  systema9c	
  review	
  of	
  trace	
  
elements	
  and	
  vitamins	
  in	
  the	
  cri9cally	
  ill	
  pa9ent.	
  Intensive	
  Care	
  Med	
  2005;31:327-­‐37.	
  
	
  
Berger	
  MM,	
  Shenkin	
  A.	
  Update	
  on	
  clinical	
  micronutrient	
  supplementa9on	
  studies	
  in	
  the	
  cri9cally	
  ill.	
  
Curr	
  Opin	
  Clin	
  Nutr	
  Metab	
  Care	
  2006;9:711-­‐6.	
  
	
  
Berger	
  MM,	
  Chiolero	
  RL.	
  An9oxidant	
  supplementa9on	
  in	
  sepsis	
  and	
  systemic	
  inflammatory	
  response	
  
syndrome.	
  Crit	
  Care	
  Med	
  2007;35:S584-­‐S590.	
  
	
  
Beale	
  RJ,	
  Sherry	
  T,	
  Lei	
  K	
  et	
  al.	
  Early	
  enteral	
  supplementa9on	
  with	
  key	
  pharmaconutrients	
  improves	
  
Sequen9al	
  Organ	
  Failure	
  Assessment	
  score	
  in	
  cri9cally	
  ill	
  pa9ents	
  with	
  sepsis:	
  outcome	
  of	
  a	
  
randomized,	
  controlled,	
  double-­‐blind	
  trial.	
  Crit	
  Care	
  Med	
  2008;36:131-­‐44.	
  
	
  
Collier	
  BR,	
  Giladi	
  A,	
  Dossef	
  LA,	
  Dyer	
  L,	
  Fleming	
  SB,	
  Cofon	
  BA.	
  Impact	
  of	
  high-­‐dose	
  an9oxidants	
  on	
  
outcomes	
  in	
  acutely	
  injured	
  pa9ents.	
  JPEN	
  J	
  Parenter	
  Enteral	
  Nutr	
  2008;32:384-­‐8.	
  
	
  
Berger	
  MM,	
  Soguel	
  L,	
  Shenkin	
  A	
  et	
  al.	
  Influence	
  of	
  early	
  an9oxidant	
  supplements	
  on	
  clinical	
  evolu9on	
  
and	
  organ	
  func9on	
  in	
  cri9cally	
  ill	
  cardiac	
  surgery,	
  major	
  trauma,	
  and	
  subarachnoid	
  hemorrhage	
  
pa9ents.	
  Crit	
  Care	
  2008.12:R101.	
  



Relevant	
  Publica9ons	
  in	
  2009	
  
	
  
Wilson	
  JX.	
  Mechanism	
  of	
  ac9on	
  of	
  vitamin	
  C	
  in	
  sepsis:	
  ascorbate	
  modulates	
  redox	
  signaling	
  in	
  
endothelium.	
  Biofactors	
  2009;35:5-­‐13.	
  
	
  
McClave	
  SA,	
  Mar9ndale	
  RG,	
  Vanek	
  VW	
  et	
  al.	
  Guidelines	
  for	
  the	
  provision	
  and	
  assessment	
  of	
  nutri9on	
  
support	
  therapy	
  in	
  the	
  adult	
  cri9cally	
  ill	
  pa9ent.	
  JPEN	
  J	
  Parenter	
  Enteral	
  Nutr	
  2009;33:277-­‐316.	
  
	
  



Evidence	
  Suppor9ng	
  IVC	
  in	
  Cri9cal	
  Illness	
  Since	
  2009	
  
	
  
Visser	
  J,	
  Labadarios	
  D,	
  Blaauw	
  R.	
  Micronutrient	
  supplementa9on	
  for	
  cri9cally	
  ill	
  adults:	
  a	
  systema9c	
  
review	
  and	
  meta-­‐analysis.	
  Nutri9on	
  2011;27:745-­‐58.	
  
	
  
Reddell	
  L,	
  Cofon	
  BA.	
  An9oxidants	
  and	
  micronutrient	
  supplementa9on	
  in	
  trauma	
  pa9ents.	
  Curr	
  Opin	
  
Clin	
  Nutr	
  Metab	
  Care	
  2012;15:181-­‐7.	
  
	
  
Wilson	
  JX,	
  Wu	
  F.	
  Vitamin	
  C	
  in	
  sepsis.	
  Subcell	
  Biochem	
  2012;56:67-­‐83.	
  
	
  
Fowler	
  AA,	
  III,	
  Syed	
  AA,	
  Knowlson	
  S	
  et	
  al.	
  Phase	
  I	
  safety	
  trial	
  of	
  intravenous	
  ascorbic	
  acid	
  in	
  pa9ents	
  
with	
  severe	
  sepsis.	
  J	
  Transl	
  Med	
  	
  2014.12:32.	
  
	
  
Rodemeister	
  S,	
  Duquesne	
  M,	
  Adolph	
  M,	
  Nohr	
  D,	
  Biesalski	
  HK,	
  Unertl	
  K.	
  Massive	
  and	
  long-­‐las9ng	
  
decrease	
  in	
  vitamin	
  C	
  plasma	
  levels	
  as	
  a	
  consequence	
  of	
  extracorporeal	
  circula9on.	
  Nutri9on	
  
2014;30:673-­‐8.	
  



A	
  Daily	
  Mul9ple	
  Vitamin	
  Taken	
  for	
  11	
  Years	
  
Reduces	
  Cancer	
  Risk	
  by	
  8%	
  

•  8%	
  risk	
  reduc9on	
  is	
  too	
  small	
  to	
  pay	
  afen9on	
  to	
  
•  The	
  result	
  is	
  unexpected	
  &	
  biologically	
  implausible,	
  
hence	
  should	
  be	
  discounted	
  and	
  ignored	
  

•  Although	
  admifedly	
  of	
  very	
  high	
  quality,	
  this	
  study	
  
wasn’t	
  100%	
  perfect,	
  so	
  it	
  can	
  be	
  disregarded	
  

•  Since	
  vitamins	
  can	
  be	
  dangerous,	
  we	
  need	
  more	
  
high-­‐quality	
  clinical	
  trials	
  than	
  this	
  one	
  to	
  be	
  
published	
  to	
  jus9fy	
  the	
  risk	
  and	
  expense	
  of	
  a	
  daily	
  
mul9ple	
  vitamin	
  tablet	
  



Vitamin	
  C	
  

•  Hypovitaminosis	
  C	
  is	
  very	
  common	
  in	
  sick	
  
people	
  	
  

•  What	
  are	
  the	
  clinical	
  implica9ons?	
  
•  We	
  don’t	
  actually	
  know,	
  because	
  no	
  one’s	
  
inves9ga9ng	
  it...	
  



Hypovitaminosis	
  C	
  in	
  Hospitalized	
  Pa9ents	
  

•  Gan	
  R,	
  Eintracht	
  S,	
  Hoffer	
  LJ.	
  Vitamin	
  C	
  deficiency	
  in	
  a	
  university	
  teaching	
  
hospital.	
  J	
  Am	
  Coll	
  Nutr	
  2008;27:428-­‐33.	
  

•  Evans-­‐Olders	
  R,	
  Eintracht	
  S,	
  Hoffer	
  LJ.	
  Metabolic	
  origin	
  of	
  hypovitaminosis	
  
C	
  in	
  acutely	
  hospitalized	
  pa9ents.	
  Nutri9on	
  2009;26:1070-­‐4.	
  

•  Robitaille	
  L,	
  Mamer	
  OA,	
  Miller	
  WH,	
  Jr.	
  et	
  al.	
  Oxalic	
  acid	
  excre9on	
  aser	
  
intravenous	
  ascorbic	
  acid	
  administra9on.	
  Metabolism	
  2009;58:263-­‐9.	
  

•  Zhang	
  M,	
  Robitaille	
  L,	
  Eintracht	
  S,	
  Hoffer	
  LJ.	
  Vitamin	
  C	
  provision	
  improves	
  
mood	
  in	
  acutely	
  hospitalized	
  pa9ents.	
  Nutri9on	
  2011;27:530-­‐3.	
  

•  Wang	
  Y,	
  Liu	
  XJ,	
  Robitaille	
  L,	
  Eintracht	
  S,	
  Macnamara	
  E,	
  Hoffer	
  LJ.	
  Effects	
  of	
  
vitamin	
  C	
  and	
  vitamin	
  D	
  administra9on	
  on	
  mood	
  and	
  distress	
  in	
  acutely	
  
hospitalized	
  pa9ents.	
  Am	
  J	
  Clin	
  Nutr	
  2013;98:705-­‐11.	
  



A	
  Pa9ent	
  Falls	
  on	
  Outstretched	
  Hand	
  



Complex	
  regional	
  pain	
  syndrome	
  

hfp://www.orthobullets.com/basic-­‐science/6095/complex-­‐regional-­‐pain-­‐syndrome-­‐crps	
  



The	
  American	
  Academy	
  of	
  Orthopaedic	
  Surgeons	
  formally	
  recommends	
  the	
  use	
  
of	
  vitamin	
  C	
  to	
  prevent	
  complex	
  regional	
  pain	
  syndrome	
  (CRPS)	
  for	
  pa9ents	
  with	
  
distal	
  radius	
  fractures	
  (DRFs),	
  on	
  the	
  basis	
  of	
  adequate	
  clinical	
  trial	
  evidence	
  and	
  
the	
  low	
  cost	
  and	
  safety	
  of	
  vitamin	
  C	
  



Vitamin	
  C	
  Supplements	
  

•  It’s	
  ra9onal	
  and	
  sensible	
  to	
  recommend	
  
vitamin	
  C	
  500	
  mg	
  once	
  (or	
  twice)	
  daily	
  
immediately	
  aser	
  a	
  trauma9c	
  fracture	
  (or	
  	
  
other	
  immobilizing	
  condi9on,	
  like	
  paraly9c	
  
stroke)	
  to	
  reduce	
  the	
  risk	
  of	
  CRPS	
  

•  For	
  which	
  pa9ents	
  is	
  vitamin	
  C	
  most	
  
important?	
  	
  



EB(O)M	
  in	
  Your	
  Own	
  Prac9ce	
  
•  Find	
  and	
  evaluate	
  the	
  evidence	
  as	
  to	
  its	
  reliability	
  and	
  strength,	
  

including	
  both	
  biological	
  and	
  clinical	
  plausibility	
  
•  Assess	
  the	
  specific	
  details	
  of	
  the	
  pa9ent’s	
  situa9on	
  
•  When	
  the	
  evidence	
  is	
  clear-­‐cut	
  and	
  convincing	
  with	
  regard	
  to	
  

benefit/risk,	
  advise	
  strongly	
  
•  When	
  the	
  evidence	
  isn’t	
  so	
  clear,	
  ensure	
  “informed	
  consent”	
  and	
  

make	
  qualified	
  recommenda9on	
  
•  Work	
  in	
  partnership	
  with	
  the	
  pa9ent	
  	
  
•  When	
  a	
  treatment	
  is	
  specula9ve,	
  ac9vely	
  assess	
  its	
  value	
  in	
  real	
  

9me	
  and	
  be	
  prepared	
  to	
  stop	
  if	
  it	
  isn’t	
  working	
  
•  Be	
  on	
  the	
  alert	
  to	
  mi9gate	
  your	
  personal	
  biases	
  
•  Be	
  on	
  the	
  alert	
  to	
  acknowledge	
  your	
  pa9ent’s	
  biases	
  and	
  

preferences	
  	
  



Haynes	
  RB,	
  Devereaux	
  PJ,	
  Guyaf	
  GH.	
  BMJ	
  2002;342:1350	
  



How	
  to	
  Detect	
  and	
  Avoid	
  Emo9onal	
  
Biases	
  in	
  EB(O)M	
  





The	
  10	
  Cogni9ve	
  Distor9ons	
  that	
  
Prevent	
  You	
  From	
  Feeling	
  Good	
  

•  1.	
  All-­‐or-­‐nothing	
  thinking	
  
•  2.	
  Overgeneraliza9on	
  
•  3.	
  Mental	
  filter	
  
•  4.	
  Disqualifying	
  the	
  posi9ve	
  
•  5.	
  Jumping	
  to	
  conclusions	
  without	
  adequate	
  
informa9on	
  

•  6.	
  Magnifica9on/minimiza9on	
  
•  7.	
  Emo9onal	
  reasoning	
  
•  8.	
  Should/ought	
  to	
  reasoning	
  
•  9.	
  Labeling	
  and	
  mislabeling	
  
•  10.	
  Personaliza9on*	
  



The	
  10	
  Cogni9ve	
  Distor9ons	
  that	
  
Prevent	
  You	
  From	
  Feeling	
  Bad	
  

•  1.	
  All-­‐or-­‐nothing	
  thinking	
  
•  2.	
  Overgeneraliza9on	
  
•  3.	
  Mental	
  filter	
  
•  4.	
  Disqualifying	
  the	
  nega9ve	
  
•  5.	
  Jumping	
  to	
  conclusions	
  without	
  adequate	
  
informa9on	
  

•  6.	
  Magnifica9on/minimiza9on	
  
•  7.	
  Emo9onal	
  reasoning	
  
•  8.	
  Should/ought	
  to	
  reasoning	
  
•  9.	
  Labeling	
  and	
  mislabeling	
  
•  10.	
  Personaliza9on	
  



The	
  10	
  Cogni9ve	
  Distor9ons	
  that	
  
Protect	
  You	
  From	
  Changing	
  Your	
  Mind	
  
•  1.	
  All-­‐or-­‐nothing	
  thinking	
  
•  2.	
  Overgeneraliza9on	
  
•  3.	
  Mental	
  filter	
  
•  4.	
  Disqualifying	
  what	
  contradicts	
  your	
  bias	
  	
  
•  Jumping	
  to	
  conclusions	
  without	
  adequate	
  informa9on	
  
•  6.	
  Magnifica9on/minimiza9on	
  
•  7.	
  Emo9onal	
  reasoning	
  
•  8.	
  Should/ought	
  to	
  reasoning	
  
•  9.	
  Labeling	
  and	
  mislabeling	
  
•  10.	
  Personaliza9on	
  



Cogni>ve	
  Distor>ons	
  that	
  Protect	
  You	
  From	
  Changing	
  
Your	
  Mind	
  About	
  the	
  Importance	
  of	
  Nutri>on	
  	
  

•  1.	
  All-­‐or-­‐nothing	
  thinking	
  
•  2.	
  Overgeneraliza9on	
  
•  3.	
  Mental	
  filter	
  
•  4.	
  Disqualifying	
  what	
  challenges	
  your	
  bias	
  	
  
•  5.	
  Jumping	
  to	
  conclusions	
  without	
  adequate	
  
informa9on	
  

•  6.	
  Magnifica9on/minimiza9on	
  
•  7.	
  Emo9onal	
  reasoning	
  
•  8.	
  Should/ought	
  to	
  reasoning	
  
•  9.	
  Labeling	
  and	
  mislabeling	
  
•  10.	
  Personaliza9on	
  



The	
  Problem	
  of	
  Emo9onal	
  Uncertainty	
  

•  Doctors	
  hate	
  uncertainty:	
  it	
  makes	
  them	
  feel	
  
incompetent	
  and	
  it’s	
  9me-­‐consuming,	
  too	
  

•  Pa9ents	
  hate	
  uncertainty,	
  both	
  within	
  
themselves	
  and	
  when	
  they	
  perceive	
  it	
  in	
  their	
  
their	
  doctor	
  



My	
  Doctor	
  



Evidence-­‐based	
  Medicine	
  



Evidence-­‐based	
  Medicine	
  is	
  About	
  
Uncertainty	
  



Scien9fic	
  Conclusions	
  are	
  Provisional	
  

	
  
	
  If	
  we	
  knew	
  what	
  we	
  were	
  doing,	
  it	
  wouldn’t	
  be	
  called	
  
research,	
  would	
  it?	
  	
  

	
  
–  Albert	
  Einstein	
  



Intellectual	
  Uncertainty	
  
	
  	
  

is	
  not	
  
	
  	
  

Emo9onal	
  Uncertainty	
  









Ignorance	
  

Inves9ga9on	
  
Understanding	
  
Wisdom	
  

Anxiety	
  Curiosity	
  

Passion,	
  Bias,	
  	
  
Bigotry	
  	
  
Indifference	
  









Research	
  at	
  the	
  Lady	
  Davis	
  Ins9tute	
  
JGH,	
  Montreal	
  

•  Plasma	
  vitamin	
  C	
  concentra9ons	
  are	
  very	
  
difficult	
  to	
  measure	
  reliably	
  

•  Current	
  state-­‐of-­‐the-­‐art	
  method	
  is	
  HPLC	
  
separa9on	
  with	
  electrochemical	
  detec9on	
  

•  But	
  it’s	
  9me-­‐consuming	
  and	
  very	
  tricky;	
  rarely	
  
available	
  in	
  Canada	
  

•  Is	
  there	
  an	
  easier	
  way	
  to	
  measure	
  vitamin	
  C?	
  



Total	
  vitamin	
  C	
  

Ascorbate	
  

Robitaille	
  L,	
  Hoffer	
  LJ:	
  unpublished	
  data	
  	
  



100	
  umol/L	
  ascorbate	
  

Robitaille	
  L,	
  Hoffer	
  LJ:	
  unpublished	
  data	
  	
  



10.6	
  umol/L	
  ascorbate	
  

Robitaille	
  L,	
  Hoffer	
  LJ:	
  unpublished	
  data	
  	
  



The	
  Value	
  of	
  Social	
  Ac9on	
  

One	
  person	
  with	
  a	
  belief	
  is	
  a	
  social	
  power	
  
equal	
  to	
  ninety-­‐nine	
  who	
  have	
  only	
  interests	
  
–	
  	
  John	
  Stuart	
  Mill	
  
	
  	
  
The	
  reasonable	
  man	
  adapts	
  himself	
  to	
  the	
  
world;	
  the	
  unreasonable	
  man	
  persists	
  in	
  
trying	
  to	
  adapt	
  the	
  world	
  to	
  himself.	
  
Therefore,	
  all	
  progress	
  depends	
  on	
  the	
  
unreasonable	
  man	
  
–	
  George	
  Bernard	
  Shaw	
  	
  
	
  



The	
  Value	
  of	
  Social	
  Ac9on	
  

	
  	
  
	
  
The	
  free	
  man…	
  believes	
  in	
  des9ny	
  and	
  
believes	
  that	
  it	
  has	
  need	
  of	
  him	
  
–	
  Mar9n	
  Buber	
  
	
  
	
  



Does	
  Intellectual	
  Uncertainty	
  Require	
  Emo9onal	
  
Uncertainty?	
  	
  

	
  



	
  
	
  
I	
  am	
  never	
  lost,	
  because	
  I	
  don’t	
  know	
  where	
  I’m	
  going	
  
	
  
	
   	
  Ikkyu	
  (1394	
  -­‐	
  1481)	
  	
  	
  	
  





These	
  slowly	
  drising	
  clouds,	
  so	
  unsa9sfactory.	
  
What	
  dream	
  walkers	
  men	
  become.	
  
	
  
Awakened	
  from	
  my	
  dreams,	
  	
  
I	
  hear	
  the	
  one	
  true	
  thing:	
  
Black	
  rain	
  on	
  the	
  roof	
  of	
  Fukakusa	
  Temple	
  
	
   	
  	
  	
  
	
   	
  Dogen	
  	
  (1200	
  -­‐	
  1253)	
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