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Disclaimers 
•  Personal stories 
•  Biased opinions 



Academic Surgery 



Washington, DC in the 90’s 



Getting hooked on trauma 

Murder Capital 

Washington Hospital Center 
Trauma Surgeons Ruled 



Early mentor 

•  Scientific inquiry 
•  Writing clearly 
•  Being a good mentor 
•  Importance of funding 

John Kirkpatrick, MD 



Area of Investigation 

Early Trauma Care 



The Trimodal Distribution Of Trauma Deaths 

The group  
that matters 



The Trimodal Distribution of Trauma Deaths 

• Within the first 6 hours:  
  75% of penetrating deaths 

 Velmahos, J Trauma, 2004 

• Within the first 3 hours:  
  54% of blunt trauma deaths 

 Marson, J Trauma, 2001 

64% within  
6 hours 

Velmahos et al, 
J Trauma 2004 



Today: trauma deaths  

•  RCT- 274 hospital, 40 countries, >20K patients 
•  Most died on the day of randomization 
•  Deaths due to MOF <2.5% 

CRASH-2 trial  
Lancet 201002 



Percentage of Total Combat Deaths 
Time from Wounding 

Bellamy Anes & Periop Care of  Combat Cas 

Stop the bleeding! 



Pre-hospital ED OR/SICU 

• Keep alive 
• Minimize 
organ injury 
• Decrease 
bleeding 

• Keep alive 
• Preserve 
key organs 
• ABC’s 

• Fix injuries 
• Resuscitate 
• Support 
organs 

Goals of early trauma care 



First you must stop the 
bleeding…. 

Hemorrhage Control 



Success = talent + hard work 

June 1999: “Why don’t you work 
with me?”  - Peter Rhee 



First job 



A year of sharing an office with 
Peter 

•  Challenge the dogma 
•  Innovative solutions for common 

problems 
•  Share credit 
•  Promote team members 
•  Military funding system 

Alam HB and Rhee P = 40 manuscripts + 3 grants + 1 patent 



Big decisions- Early 2001 

•  Married 
•  Smaller salary- more discretionary time  
•  Develop a research focus 
•  Grant writing:  

– Forward Treatment of Hemorrhagic Shock- 
ONR. $1,728,488.00 

–  Induced Hypothermic Arrest in Traumatic 
Shock . RO1 HL71698- $1,482,000.00    



Sept 2001 

•  “ Can you find a new hemostatic dressing” 
•  “Need it now” 





QuikClot improved survival to 100%. Wound temp 44 C 

















J Trauma 2008 







QuikClot Combat 
Gauze now 
recommended as first 
line of treatment 

2nd generation dressings 





Lessons learned 

•  Take risks 
•  Think big 

• WRITE   

Biggest predictor of academic success = Ability 
to write Clearly, on Schedule, and Consistently  



A word about intellectual property 

WTA 2003- Earl Young Paper 





30 Million devices manufactured  



Resuscitation 



Aggressive fluid resuscitation for 
bleeding trauma patient: Good or 

bad? 

Institute of Medicine 1999 



Impact of Resuscitation fluids on 
Cellular Functions 





Rhee et al. Crit Care Med. 28:74-78, 
2000. 

NEUTROPHIL ACTIVATION 

PERCENT  
CHANGE 

FLUIDS 

DILUTIONS 







J Am Coll Surg 2003;197:426-432 



•  Elimination of D-lactate decreases apoptotic 
cell death 





MGH and Harvard Med School 
1820s 



Harvard Medical School today 



MGH 2000 





Making survivors out of  
non-survivors 

Surviving Blood Loss (SBL) Program 



Keep 
cells 
alive 

Fill the 
tank 

Alam HB, Velmahos GC. New trends in resuscitation.  
Curr Probl Surg. 2011;48(8):531-64 



Network Biology 



Epigenetic regulation 









HDACI improve survival in intestinal 
ischemia-reperfusion  

Resuscitation August 2011 



.. and decreased distant organ injury (ALI) 



Control 

VPA 

SAHA SAHA + VEGF 

VPA + VEGF 

VEGF 

Surgery Sep 2011 



J Surg Res 2012 











Surgery 2009  





Holcomb JB, et al.  Model developed at the US 
Army ISR, Fort Sam Houston, TX 



Base excess 



Survival 

Alam et al. Surgery 2009 



A 

D C 

B 



Survival 
* = p<0.05 compared to Hex  



Septic Shock 

NORMAL                             LPS                        SAHA + LPS 

Shock 2009 March [E Pub ahead of print] 



Post-treatment equally effective 





CLP model 



Surgery 2008 

Cytokine 2010 [Epub ahead of print] 

Trauma patients 



Histone deacetylase Inhibitors 
•  In models of lethal shock HDACI treatment: 

•  Improves survival  
•  Prevents apoptosis  
•  Reduces organ dysfunction 
•  Activates survival pathways 
•  Modulates inflammatory response  

•  Human in-vitro data 
•  “Resuscitation in a syringe” 
•  ~$10 Million new funding- NIH, DoD 

FDA approval for clinical trial 2012 





“Damage Control” Resuscitation 

•  Permissive hypotension 
•  Limited crystalloids 
•  Early blood products 
•  Prevention of coagulopathy  





Plasma and 
red cells are 
good but… 



New approach 
•  Freeze dried plasma and platelets 
•  Combined with hemoglobin based solution, 

+/- recombinant factors +/- preserved platelets  
•  Low volume, hypertonic, hyperoncotic 



WTA  Squaw Valley 2008 



Irina Bakaltcheva, PhD (WRAIR) 



•  Spray dried 
•  1/3rd volume 
•  Just as good as FFP 
•  Easy to reconstitute 

Freeze Dried Plasma- Phase I/II Clinical Trials 2010-12 
Spray Dried Plasma-  Phase I Clinical Trial 2012-13 

WTA Telluride 2010 



Traumatic Brain Injury 



Model development 

2011 



Surgery and physiological monitoring 



Controlled cortical impact device 

Impactor 
Piston 
Ф=15 mm 

Impactor mounted on an  
Adjustable  frame 

Impactor in position before firing 



Creating the CCI 



Brain coronal sections 

Brain slicer, 5 mm thickness Brain post-CCI 
Brain swelling = [(ipsilateral hemisphere's volume/contralateral hemisphere's 
volume)−1]×100 (Takano et al. Stroke 28:1255-62).  

Infarction sizes corrected by the swelling factor (Jin et al, Translational Stroke 
Research 2010, 1:65-70). 



FFP decreases lesion size and brain 
swelling 

p < 0.05 p < 0.01 

NS Hex FFP 

Jin et al. SHOCK 2012 



Valproic acid is even more 
effective 

NS Hex Hex +VPA 

Jin et al. J Trauma 2012.  WTA Vail 2012 



Combination is the best 

Imam et al. Surgery 2013  



WTA Snowmass 2013 



Massive blood loss and no pulse 

Emergency Department 
Thoracotomy 





The ultimate resuscitation 
strategy 







Cognitive function testing 
Alam et al, Surgery 132:278-288, 2002 

•  Operant conditioning 
•  Recognize and open color coded box 
•  Number of sessions, time to finish task, 

performance score  



Emergency Preservation and 
Resuscitation 

•  Rate of induction – Fast (2oC/minute)  
Alam et al. J Trauma 2004 

•  Optimal Depth – Profound (10oC)  
Alam et al. Surgery 2006 

•  Rate of re-warming – (0.5ºC/minute) 
Alam et al. J Trauma 2006 

•  Duration – short (60 minutes) 
Alam et al. J Trauma 2008 

•  Poly-trauma – feasible without complications 
Sailhamer et al. JACS 2007 





October 2012 

Sponsored by the NIH and the DoD 

Guidelines for future research 





Pre-hospital ED OR/SICU 

• Keep alive 
• Minimize 
organ injury 
• Decrease 
bleeding 

• Keep alive 
• Preserve 
key organs 
• ABC’s 

• Fix injuries 
• Resuscitate 
• Support 
organs 

Goals of early trauma care 

Pro-survival drugs 

Freeze dried plasma 

EPR 



but in escaping from the old 
ones.. 

John Maynard Keynes (1883-1946) 

The difficulty lies, not in the new 
ideas,  



Key points 

•  Identify need- area of investigation 
•  Think big 
•  Mentors 
•  Collaborators 
•  Mentees 
•  Scheduled writing 
•  Marry the right person 



Families 
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