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Tr ansl ational Research 
Aimed To Understand The 
Systemic Metabolic Response And 
To Improve Treatment 
And Outcomes in Severely 
Injured Patients

With improvement s in  trauma systems,  ear ly  management,  and 
c r i t i c a l  c are,  ear l y  mor t a l i t y  fo l lowing severe t r aumat ic  in jur y 
has  dec l ined.  However,  th is  has  not  necessar i l y  t rans lated into 
i m p r o v e d  l o n g - t e r m  o u t c o m e s .  L a t e  m o r t a l i t y  r e m a i n s  h i g h 
a n d  a  s u b s t a n t i a l  n u m b e r  o f  p a t i e n t s  a r e  d e v e l o p i n g  w h a t  i s 
n o w  r e f e r r e d  t o  a s  c h r o n i c  c r i t i c a l  i l l n e s s .  I t  i s  c h a r a c t e r i ze d 
b y  p r o l o n ge d  I C U a n d  h o s p i t a l  s t ay s  w h i c h  a r e  p u n c t u a t e d  b y 
i n f e c t i o n ,  s e p s i s ,  o r g a n  d y s f u n c t i o n  a n d  m a r ke d  l o s s  o f  l e a n 
b o d y  ma s s .  C h r o n i c  c r i t i c a l  i l l n e s s ,  w h e t h e r  f o l l ow i n g  t r au ma 
o r  s e p s i s  m o r e  g e n e r a l l y,  i s  a  h a r b i n g e r  o f  p o o r  o u t c o m e s  i n 
t h e  l o n g  t e r m  (F i g u r e  1 ;  B r a k e n r i d g e  e t  a l .  A n n a l s  o f  S u r g e r y 
2 01 9 ) .  We  m u s t  f o c u s  o u r  e f f o r t s  o n  i m p r o v i n g  t r e a t m e n t s 

i n  t h e  d a y s  t o  w e e k s  a f t e r  t r a u m a  a n d  c r i t i c a l  i l l n e s s  i n  w a y s 
that  wi l l  improve longer  term outcomes .  T he over arch ing a ims 
o f  o u r  r e s e a r c h  p r o g r a m  a r e  t h r e e f o l d :

1 . 	 I d e n t i f y  p h y s i o l o g i c  a n d  b i o l o g i c  c h a n g e s  t h a t  c a n 
b e  u s e d  f o r  e a r l y  i d e n t i f i c a t i o n  o f  p a t i e n t s  l i ke l y  t o 
d e v e l o p  c h r o n i c  c r i t i c a l  i l l n e s s .

2 . 	 I n t e r v e n e  e a r l y  ( e . g . ,  n u t r i t i o n a l  s u p p o r t ,  e a r l y 
t r e a t m e n t  f o r  s e p s i s ,  e t c . )  t o  r e d u c e  t h e  r i s k  o f 
c o m p l i c a t i o n s .

3 . 	Ed u c a te  t r a i n e e s  i n  th e  m e th o d s  an d  s k i l l s  to  b e c o m e 
s u r g e o n - s c i e n t i s t s  f o c u s i n g  o n  t r a n s l a t i o n a l  a s p e c t s 
o f  s e v e r e  t r a u m a  a n d  c r i t i c a l  i l l n e s s .

With our collaborators, we have applied system wide approaches 
t o  s t u d y i n g  t h e  m e t a b o l i c  r e s p o n s e s  t o  i n j u r y.  O u r  a p p r o a c h , 
r e f e r r e d  t o  a s  m e t a b o l o m i c s ,  i s  t h e  s t u d y  o f  s ma l l  m o l e c u l e s , 
such as amino ac ids,  sugars ,  l ip ids,  and nuc leot ides .  I t  prov ides 
a  q u a n t i t a t i v e  e v a l u a t i o n  o f  m u l t i p l e  m e t a b o l i c  p a t h w a y s 
s i m u l t a n e o u s l y .  L i k e  g e n o m i c  a n d  p r o t e o m i c  a p p r o a c h e s , 
m e t a b o l o m i c s  a i m s  t o  u n d e r s t a n d ,  a s  b r o a d l y  a s  p o s s i b l e , 
a n  e n t i r e  b i o l o g i c a l  s y s t e m .  A n a l y s i s  o f  p l a s m a  m e t a b o l i t e s 
p r o v i d e  a  c o m p r e h e n s i v e  v i e w  o f  a  p a t i e n t ’s  p h y s i o l o g y,  a n d 
has helped us understand the biologic changes related to i l lness 
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Figure 2: Day 4 Metabolic Pathways
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a n d  r e c o v e r y.  O u r  i n i t i a l  w o r k  d e m o n s t r a t e d  h o w  m e t a b o l i c 
prof i les  of  t rauma pat ient s  d i f fer  f rom heal thy vo lunteer s  and 
change over  t ime,  and that  metabol i tes  respond d i f ferent ly  to 
e n t e r a l  a n d  p a r e n t e r a l  n u t r i t i o n  (Pa r e n t  e t  a l .  JA M A  s u r g e r y 
2 016  a n d  Pa r ent  e t  a l .  J o u r n a l  o f  Tr a u m a:  A c u te  C a r e  S u r g er y 
2017).  Recent ly,  we have ident i f ied metabol i tes  and metabol ic 
p a t h w a y s  t h a t ,  a s  e a r l y  a s  f o u r  d a y s  a f t e r  t r a u m a t i c  i n j u r y, 
c h a r a c t e r i z e  p a t i e n t s  w h o  a r e  l i ke l y  t o  p r o g r e s s  t o  c h r o n i c 
c r i t i c a l  i l l n e s s .  T h e  a l t e r e d  p a t h w a y s  a r e  s h o w n  i n  f i g u r e 
2 .  B r i e f l y,  t h e  p a t h w a y s  t o w a r d  t h e  t o p  o f  t h e  f i g u r e ,  s u c h 
a s  t y r o s i n e  a n d  t r y p t o p h a n  m e t a b o l i s m ,  a r e  m o s t  s t r o n g l y 
a s s o c i a t e d  w i t h  c h r o n i c  c r i t i c a l  i l l n e s s .  O f  t h e  o v e r  2 0 0 
m e t a b o l i t e s  a n d  r e l a t e d  p a t h w a y s  t e s t e d ,  t h o s e  r e l a t e d  t o 
amin o a c i d  an d p rote in  m e t ab o l i sm were  heav i l y  rep res ente d 
i n  o ur  o b s e r ve d d i f fe r e n c e s .  T h e s e  o b s e r v at i o n s  i n d i c ate  th e 
i m p o r t a n c e  o f  p r o t e i n  c a t a b o l i s m ,  a n d  t h e r e f o r e  e f f o r t s  t o 
r e s t o r e  p r o t e i n  s y n t h e s i s  i n  t h e  p o s t- i n j u r y  p e r i o d  (H o r n  e t 
a l .  J o u r n a l  o f  Tr a u m a;  A c u t e  C a r e  S u r g e r y  2 0 21 ) .

A l l  o f  t h i s  w o r k  h a s  c o n t r i b u t e d  t o  o u r 
e f f o r t s  t o  i m p r o v e  p a t i e n t  o u t c o m e s  a n d 
h a v e  l e d  t o  a  n e a r l y  c o m p l e t e  c l i n i c a l 
t r i a l  w h e r e  5 0 0  c r i t i c a l l y  i l l  p a t i e n t s 
h a v e  b e e n  e n r o l l e d  t o  r e c e i v e  a d d i t i o n a l 
p r o t e i n  s u p p l e m e n t a t i o n  a i m e d  t o  r e d u c e 
c at ab o l i sm an d imp r ove c l in i c a l  o u tc o m es . 
I  a m  t h a n k f u l  f o r  t h e  m a n y  c o l l a b o r a t o r s 
f rom Harbor v iew Medical  Center and across 
t h e  U n i v e r s i t y  o f  W a s h i n g t o n .  E x p e r t s 

i n  m e t a b o l o m i c s ,  c l i n i c a l  n u t r i t i o n ,  s t a t i s t i c s  a n d  c o m p l e x 
d a t a  a n a l y s i s  a r e  c o n t r i b u t i n g  t o  o u r  w o r k .  F u t u r e  s u r g e o n -
s c i e n t i s t s  s u c h  a s  D r.  D a r a  H o r n ,  C h i e f  R e s i d e n t ,  h a v e  b e e n 
i n s t r u m e n t a l .  We  a r e  a l s o  g r a t e f u l  t o  t h e  p a t i e n t s  a n d  t h e i r 
f a m i l i e s  f o r  t h e i r  p a r t i c i p a t i o n  i n  t h e s e  s t u d i e s  a n d  f o r  t h e i r 
t r u s t  i n  o u r  c a r e .
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17 t h  D av i d  M .  H e i m b a ch  V i s i t i n g 
B u r n  S u r g e r y  L e c t u r e s h i p

I n  D e c e m b e r  2 0 2 1 ,  t h e  D e p a r t m e n t 

o f  S u r g e r y  D i v is i o n  o f  Tr a u m a ,  B u r n 

&  C r i t i c a l  C a r e  S u r g e r y  h o s t e d  D r . 

L e o p o l d o  C .  C a n c i o  a s  t h e  1 7 t h  D a v i d 

M .  H e i m b a c h  V i s i t i n g  B u r n  S u r g e r y 

L e c t u r e s h i p  s p e a ke r.  D r.  C a n c i o  i s  t h e 

D i r e c t o r  o f  t h e  U S  A r m y  B u r n  C e n t e r 

a t  t h e  U S  A r m y  I n s t i t u t e  o f  S u r g i c a l 

R e s e a r c h  a n d  P r o f e s s o r  o f  S u r g e r y 

a t  U T  H e a l t h  S a n  A n t o n i o ,  T X ,  a n d 

pres en te d h is  le c t ure “ War an d Pea ce: 

R e c e n t  A d v a n c e s  a n d  U n r e s o l v e d 

P r o b l e m s  i n  B u r n  C a r e .”

The  f i r s t  Annua l  UW Burn  Center  Lecturesh ip  was  es tab l i shed 
in  2003  wi th  the  f i r s t  lecturer ,  Dr .  Bas i l  A .  Pru i t t ,  a  renowned 
s u r g e o n  w h o  h a d  a  m a j o r  i m p a c t  o n  t h e  f i e l d s  o f  s u r g e r y , 
b u r n s  c a r e ,  t r a u m a ,  a n d  c r i t i c a l  c a r e .  I n  2 0 0 8 ,  t h e  e v e n t  t i t l e 
c h a n g e d  t o  t h e  D a v i d  M .  H e i m b a c h  V i s i t i n g  B u r n  P r o f e s s o r 
L e c t u r e s h i p  w h e n  K a h i l l  a n d  J e a n  G i b r a n ,  t h e  p a r e n t s  o f  D r . 
N i c o l e  G i b r a n ,  P r o f e s s o r  E m e r i t u s ,  c r e a t e d  a n  e n d o w m e n t .

T h i s  a n n u a l  e v e n t  i n v i t e s  a  p r o m i n e n t  b u r n  s u r g e o n  t o  s p e a k 
a t  t h e  D e p a r t m e n t  o f  S u r g e r y ’ s  G r a n d  R o u n d s .  T h e  e v e n t 
i n c l u d e s  a  d i n n e r  t h e  n i g h t  b e f o r e  w i t h  t h e  g u e s t  l e c t u r e r , 
k e y  f a c u l t y  m e m b e r s ,  y e a r l y  R 3 s ,  a n d  k e y  l e a d e r s h i p  i n  t h e 
Burn Center .  After  the lecture,  the Burn Center  hosts  between 
f i ve  to  e i gh t  res i d en ts  an d  f e l l o ws  th at  p resen t  o n go i n g  b u rn 
r e s e a r c h  t o  t h e  l e c t u r e r  a n d  a l l  w h o  c a n  a t t e n d . 
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