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Early Gun Shot Wounds

 Pare` 1507- focus 
infection

 Poisoned - gunpowder

 Boiling oil  - “diseases not 
curable by knife were 
curable by fire”

 New  Concept -
Turpentine and Rosehips

Shock still not a priority







Crystalloid - Colloid History

 1831-O’Shaughnessy
 Described cholera deficit

 1832-Latta
 Gave normal saline

 1882-Ringer
 Described components

 1898-Thomas
 Obstetrical hemorrhage

 1910’s – Colloid: Gum of acacia

 1931-Hartman
 Sodium lactate added









1970s :Crystalloid: 3 TO 1

 Original studies 

 Shires, 1963

 Three isotope model

 Extracellular 
repletion -
essential for 
survival



Trends in Resuscitation:1980s 
Goal Directed Oxygen Delivery

 Supernormal O2 del.

 Shoemaker et al.

 7 randomized studies -
no difference 

 Increased 
Compartment 
Syndromes





NIH Trauma Working Group

 Expand Basic, Translational, and Applied Focused 
Research

 Trauma Working Group - July 14th -15th,2003 

 NHLBI, NIGMS, NINDS, NICHD

 Cosponsored by ACSCOT,DOD,CDC,FDA, AAST

 Scope: 

 70 scientists and clinicians 

 Gaps/frontiers in basic science of injury

 Areas ready for translational research

Goals: 1)National Center for Resuscitation Research
2)Build a multicenter network for clinical trials



RFA 2004

Resuscitation 
Research
Network

Critical events - 2003



– 264 EMS/fire agencies

– 194 hospitals

– Greater than 100 IRBs

– 36,000 EMS/fire personnel

– Population of 24 million2005



Resuscitation Strategies 2018

 Should we resuscitate

 Ringer’s lactate and NS

 HTS

 Colloids

 Hemoglobin solutions

 Blood

 Other additives or 
strategies 
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Fluid Type Concerns

 Concerns with R.L. and NS

 Pro-inflammatory

 Hyperchloremic acidosis

 HTS -Immunologic advantage

 1984 – attempting to isolate 
shock factor with affinity 
chromatography and t-cell 
suppression – NACL eluent +++  

 Logistic advantage                     
Higher pressure for same volume





Phase II trial 2005

N=209

Unadjusted HR: 0.75 (95% CI: 0.49-1.15)

Log rank: p=0.16

ARDS-free Survival

Massive transfusion subgroup

NIH, R01HL73233-01, Bulger et al, Arch Surg 2008



Phase III Trial - 2010                          
28 day survival

Treatment 28 day 
survival

HSD 74.5%

HS 73.0%

NS 74.4%

P value 0.91
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Immune Effects Realized

APOPTOSIS

CIRCULATING 

NEUTROPHILS

HSD

ACTIVATION

Caspase-3
Ca2+

PS

Exposure

Fas FasL

CD66b/63

CD62L/11b



Colloid Studies

 CoTCCC 2001 & 2010

 Hetastarch chosen

 Logistic advantage

 Guidelines not really followed –
60% get RL or NS

 Multiple studies (> 50)

 Albumin equal other colloids

 Colloids equal to crystalloid
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Ambulance Infusion

Human Polymerized Hemoglobin

500ml, 10g/dl

P50 = 28-30 torr

T1/2 = 1 day

Shelf-life > 1 year



Results:  Study Overall
714 patients

82 patients died

349 Received 

PolyHeme®

46 Deaths (13%)

365 Received 

Control

36 Deaths (10%)

NO Difference
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Chi Square

RB: p=0.006

RG: p<0.001

BG: p=0.034

Effect of FFP:RBC ratio on overall mortality

n=31 n=56 n=165

FFP:RBC Ratio

Iraq – Early Aggressive Whole Blood Restoration

Borgman, 2007



Trauma

Shock

COAGULOPATHY

Genetics

Hemorrhage

Fibrinolysis

Inflammation

AcidemiaDilution 
Medications

ACoTS

Resuscitation

Factor 

Consumption

HypothermiaHypothermia

Other Diseases

Ratios evaluated

PROPER Trial Completed – data May 2014



JAMA Feb 2015

 Conclusions and Relevance Among patients with 
severe trauma and major bleeding, early 
administration of plasma, platelets, and red blood 
cells in a 1:1:1 ratio compared with a 1:1:2 ratio did 
not result in significant differences in mortality at 24 
hours or at 30 days. However, more patients in 
the 1:1:1 group achieved hemostasis and 
fewer experienced death due to 
exsanguination by 24 hours. Even though there 
was an increased use of plasma and platelets 
transfused in the 1:1:1 group, no other safety 
differences were identified between the 2 groups.
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Gut protease inhibitors

Resuscitation

Adjunct



The Solution: LB1148

41

• Oral small-molecule therapeutic

– Active ingredient: tranexamic acid 

– Used as bowel prep

– Inhibits 17 digestive enzymes: Prevents damage to 

the intestine and adhesion formation

– Preserves bowel function

– Reduces hospital stay ,post-op complications

• Known safety profile
– FDA-approved components

• 505(b)2 regulatory pathway

• Patented formulation

A Different Strategy LB1148





Company Activities and 
Timelines
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GI Surgery Trial – Phase 2*

GI Surgery Trial – Phase 3
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2
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Shock IST – Phase 2
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* With adequate capital trial can commence enrollment within 2-3 weeks.

Abdominal  Surgery Trial – Phase 2

Global CV Surgery Trial – Phase 3
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Selected Financial Data
Mix of non-dilutive and private financings
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• Raising $20M to $25M 

intuitional pre-IPO financing 

round. This funding will 

carry LBS through multiple 

phase 2 data readouts.

• With positive phase 2 data 

readouts in mid-2018 LBS 

will pursue an IPO in Q3.
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The Hartford Consensus

Website:
BLEEDING CONTROL.ORG

Public Course, National Focus
PSA – OCT 2016



National Academy 
of Medicine

 2016 - Calls for Zero 
Preventable Deaths

 ACS Sponsor

 National Implementation 
Strategy

 Sharing of Civilian and 
Military Systems Approach

 Nov 1-2, 2016



Conclusions

 We have ambivalence about 
resuscitation

 Religion, economics, war time 
logistics and our knowledge 
of shock have influenced 
practice

 The study of wartime injuries 
has changed medical practice 
repeatedly



Conclusions

 Early coagulopathy is real 

 need early indicators

 The reconstitution of blood is 
likely to save lives

 Targeting gut end organ 
response holds promise   

 Clinical trials and reevaluation 
of protocols make this clearer –
it  is the only way


