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I	
  would	
  submit	
  to	
  you	
  that	
  bleeding	
  is	
  a	
  problem,	
  and	
  even	
  if	
  you	
  subscribe	
  to	
  the	
  
rather	
  Darwinian	
  opinion	
  that	
  all	
  bleeding	
  eventually	
  stops,	
  it	
  s;ll	
  probably	
  makes	
  
sense	
  for	
  us	
  to	
  do	
  everything	
  we	
  can	
  to	
  minimize	
  the	
  damage	
  that	
  occurs	
  before	
  it	
  
stops.	
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They	
  have	
  also	
  tried	
  a	
  variety	
  of	
  things	
  in	
  various	
  military	
  seAngs	
  as	
  well.	
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Significant	
  risk	
  of	
  DIC	
  when	
  these	
  are	
  not	
  added	
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Today the blood supply is superb in this country and that is not news to any of you.   
However, there are situations where blood is not available and can occur in either 
military or civilian settings.   
It can occur in remote locales or in urban areas.  It can occur where the amount of 
blood loss in so-called elective settings is greater than that which is planned.  
Certainly, we have experienced occasions where multiple simultaneous injured 
patients deplete the immediately available blood supply.  Some patients present with 
rare antibodies and pose incompatibility issues with the available blood supply.  The 
vagueries of inventory imbalances occur seasonally, like during holidays, when 
collections of blood fall.  And of course, there are those patients who object to blood 
transfusion on religious ground and for whom no alternative oxygen carrier exist. 



So	
  I	
  don’t	
  believe	
  it	
  is	
  ever	
  going	
  to	
  be	
  prac;cal	
  to	
  bring	
  blood	
  products	
  out	
  into	
  the	
  
field	
  in	
  most	
  EMS	
  systems,	
  and	
  yet	
  there	
  s;ll	
  needs	
  to	
  be	
  a	
  beMer	
  way.	
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We	
  are	
  really	
  close	
  to	
  this	
  ideal	
  resuscita;ve	
  fluid	
  with	
  the	
  blood	
  subs;tutes,	
  but	
  we	
  
aren’t	
  there	
  yet.	
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The	
  hemoglobin-­‐based	
  oxygen	
  carriers	
  have	
  undergone	
  a	
  number	
  of	
  stages	
  of	
  
development	
  to	
  where	
  we	
  are	
  today	
  with	
  polymerized	
  hemoglobin,	
  which	
  has	
  
reduced	
  the	
  side	
  effects	
  drama;cally.	
  We	
  started	
  with	
  hemolysates	
  which	
  had	
  
neurologic	
  complica;ons	
  in	
  animals	
  and	
  evolved	
  into	
  purified	
  hemolysates,	
  on	
  to	
  
tetrameric	
  and	
  modified	
  tetrameric	
  hemoglobins	
  and	
  then	
  to	
  polymerized	
  
hemoglobin	
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This	
  study	
  was	
  done	
  at	
  mul;ple	
  sites	
  across	
  the	
  country.	
  We	
  ended	
  up	
  enrolling	
  over	
  
100	
  pa;ents.	
  The	
  medics	
  loved	
  it!	
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When	
  the	
  numbers	
  from	
  across	
  the	
  country	
  were	
  all	
  in,	
  there	
  was	
  s;ll	
  a	
  concern	
  
about	
  an	
  unacceptable	
  degree	
  of	
  vasoconstric;on	
  that	
  lead	
  to	
  a	
  higher	
  risk	
  of	
  
myocardial	
  infarc;on.	
  It	
  was	
  clearly	
  to	
  a	
  much	
  lesser	
  degree	
  than	
  it	
  ever	
  had	
  been	
  
before,	
  but	
  it	
  was	
  s;ll	
  too	
  high.	
  FDA	
  response	
  was	
  to	
  place	
  a	
  moratorium	
  on	
  human	
  
studies	
  involving	
  blood	
  subs;tutes	
  in	
  late	
  2010.	
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This	
  is	
  what	
  the	
  FDA	
  is	
  telling	
  us,	
  but	
  ul;mately	
  I	
  believe	
  the	
  answer	
  will	
  be	
  in	
  the	
  
next	
  genera;on	
  of	
  blood	
  subs;tutes	
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Blood	
  products	
  in	
  the	
  field	
  is	
  not	
  the	
  answer.	
  If	
  we	
  want	
  to	
  take	
  the	
  next	
  step	
  in	
  
trauma	
  care	
  in	
  the	
  field,	
  the	
  next	
  step	
  is	
  going	
  to	
  be	
  blood	
  subs;tutes,	
  and	
  we	
  need	
  
to	
  support	
  and	
  encourage	
  the	
  final	
  steps	
  in	
  geAng	
  us	
  there.	
  We	
  are	
  very	
  close.	
  I	
  really	
  
believe	
  this	
  is	
  where	
  a	
  poten;al	
  answer	
  lies	
  and	
  the	
  impact	
  could	
  be	
  enormous.	
  The	
  
moratorium	
  s;ll	
  exists,	
  but	
  the	
  amount	
  of	
  work	
  going	
  into	
  this	
  is	
  going	
  to	
  jus;fy	
  liZing	
  
it	
  at	
  some	
  point,	
  so	
  don’t	
  give	
  up	
  on	
  this	
  yet.	
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