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BackgroundBackground
• Massive transfusion: ≥ 10 U blood in 24 hr• Massive transfusion: ≥ 10 U blood in 24 hr  

• 8 10% patients in military setting and 3 5%• 8-10% patients in military setting and 3-5% 
civilian setting receive MT 

• Civilian and military centers implemented 
programs to rapidly address these patientsprograms to rapidly address these patients 



Background



Backgroundg



% Compliant by Quarter

0.8

1.0

0.4

0.6

%
 C

om
pl

ia
nt

(p=0.664)

0.2

Activated by attending Trauma Surgeon
Type and Crossmatch
Plasma Ratio
Platelet Ratio
Activation in ED
Nowastedbloodproducts

1 2 3 4 5 6 7 8

0.0

Quarter

No wasted blood products
Discontinued in OR



PI/QI

EAST Podium presentation January 2009



Need for a scoring system

• Many centers have implemented protocols

• Few have standardized policies for activation

• Several investigators have developed scores to 
rapidly identify patients who require MT



Scoring MethodsScoring Methods
• TASH and the McLaughlin scores reliably predict g y p

the need for massive transfusion

• However, neither score is feasible for “real-time” 
use in exsanguinating hemorrhage patients 

• Both are weighted and also rely on laboratory 
values and or injury severity score calculationsvalues and or injury severity score calculations



TASHTASH



TASH Score

• The probability for mass transfusion associated 
with the TASH-Score points was calculated by 
the following logistic function:

p = 1/[1 +  exp(4.9 - 0.3 * TASH)]



McLaughlin Score

• McLaughlin score 4 components: HR >105 bpm, 
SBP < 110 mmHg, pH < 7.25, and Hct < 32%

• Variables assigned values 0 or 1 based on 
whether or not the value is classed as predictivewhether or not the value is classed as predictive

• The final predictive equation was:
log (p/[1 – p]) = 1.576 + (0.825 * SBP) + (0.826 * 
HR) + (1.044 * Hct) + (0.462 * pH)



ABC Score

• Four (4) dichotomous components availableFour (4) dichotomous components available 
during the “A-B-C’s”

• The presence of any one component 
contributes one point to the total score (range 0-
4)4)

• Parameters: Penetrating MOI (0=no, 1=yes), ED 
SBP ≤ 90mmHg (0=no, 1=yes), ED HR ≥120 g ( , y ),
bpm (0=no, 1=yes), (+) FAST (0=no, 1=yes)



Pilot studyPilot study



ABC Score





PurposePurposePurpose Purpose 
To validate the ability of the ABCTo validate the ability of the ABC 

score to predict massive 
transfusion at three level 1 traumatransfusion at three level 1 trauma 

centers with diverse patient 
populationspopulations



Methods-Setting

• Southwestern/Parkland Hospital  

V d bilt U i it M di l C t• Vanderbilt University Medical Center

• Johns Hopkins Hospital• Johns Hopkins Hospital



Methods-Data Sources

• TRACS database for each institution

• All patients arriving as level I alerts

• All adult patients (≥ 18 yo)

• Admitted 07/01/06-06/30/07



Methods-Data Sources

• Coordinating center IRB 

• Individual center IRB

• Data sharing agreement



Demographics-baseline dataDemographics baseline data
VUMC (n=513) UTSW (n=372) JHH (n=133)

M di (IQR) 38 (25 53) 36 (26 53) 30 (22 43)Median age, years (IQR) 38 (25, 53) 36 (26, 53) 30 (22, 43)

Median ISS (IQR) 24 (11, 35) 19 (14, 28) 22 (11, 33)

Penetrating mechanism, % 19% 23% 59%

Male gender, % 76% 75% 86%

Massive transfusion, % 14% 15% 15%

Median initial SBP (IQR) 120 (98 140) 120 (98 144) 108 (82 123)Median initial SBP (IQR) 120 (98, 140) 120 (98, 144) 108 (82, 123)

Median initial HR (IQR) 98 (84, 119) 98 (81, 119) 104 (89, 122)

Positive FAST, % 16% 19% 15%

Race-white, % 78% 35% 15%

Median ABC score (IQR) 1 (0, 1) 1 (0, 1) 1 (1, 2)



ABC Score-VUMCABC Score VUMC

95% Conf. Interval: 0.86912, 0.93704



ABC Score VUMCABC Score-VUMC
Cut-point Sensitivity Specificity Correctly p y p y y

Classified

Score 0 100% 0 % 15.1%

Score ≥ 1 97.3%   56.9% 63.0%

Score ≥ 2 82 7% 87 6 % 86 7%Score ≥ 2 82.7% 87.6.% 86.7%

Score ≥ 3 33.3% 98.3% 88.2%

Score 4 8.0%  99.1% 85.0% 



ABC vs McLaughlin vs TASH

ABC ROC 0 90 95% C I 0 86 0 93

ABC vs. McLaughlin vs. TASH

• ABC: ROC 0.90, 95% C.I. 0.86-0.93

M L hli ROC 0 80 95% C I 0 75 0 85• McLaughlin: ROC 0.80, 95% C.I. 0.75-0.85

• TASH: ROC 0.85, 95% C.I. 0.81-0.90 



ABC Score-JHHABC Score JHH

95% Conf. Interval: 0.80939, 0.95654



ABC Score JHHABC Score-JHH
Cut-point Sensitivity Specificity Correctly p y p y y

Classified

Score 0 100% 0 % 15.0%

Score ≥ 1 100%   30.9% 63.0%

Score ≥ 2 90 0% 67 3% 86 9%Score ≥ 2 90.0% 67.3% 86.9%

Score ≥ 3 60.0% 95.6% 88.5%

Score 4 25.0%  100% 85.6% 



ABC Score-UTSWABC Score UTSW

95% Conf. Interval: 0.77030, 0.89497



ABC Score UTSWABC Score-UTSW
Cut-point Sensitivity Specificity Correctly p y p y y

Classified

Score 0 100% 0 % 15.3%

Score ≥ 1 89.5%   47.3% 53.8%

Score ≥ 2 75 6% 86 0% 84 4%Score ≥ 2 75.6% 86.0% 84.4%

Score ≥ 3 25.6% 98.7% 87.5%

Score 4 25.0%  100% 85.6% 



Logistic regression for MTLogistic regression for MT

• Heart rate ≥ 120:  O.R.  5.4, C.I. 3.36- 8.56

• (+) FAST:  O.R. 18.3 , C.I. 11.39-29.39

• Systolic BP <90 : O.R. 5.0, C.I. 3.15-7.97

• Penetrating mech. : O.R. 2.3, C.I. 1.45-3.77



Comparison of AUROCComparison of AUROC 



Massive transfusion by 6 hours?Massive transfusion by 6 hours?



Conclusion

• MT protocols associated with improved survival

Conclusion

• MT protocols associated with improved survival 

• Early protocol implementation higher survivalEarly protocol implementation, higher survival

• Most centers rely on clinical judgment aloneMost centers rely on clinical judgment alone

• Ability to assign objective data may improve theAbility to assign objective data may improve the 
uniformity of protocol activation 



Conclusion

• ABC score is easy to use and remember

Conclusion

• ABC score is easy to use and remember

• ABC score requires no lab testing utilizing onlyABC score requires no lab testing, utilizing only 
data available during the primary 

• ABC score is valid across different patient 
populations and trauma centers 
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