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The problem is....

Fresh or cold ?



Is the whole greater than the sum of parts?
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COLD WARM

680 mL 450 mL

Hct 29% Hct: 38-50%

Plt 80K Plts: 150-400K
Coag factors 65% of initial concentration Coags: 100%

500 mg Fibrinogen 1400 mg Fibrinogen

Armand & Hess, Transfusion Med Rev, 2003
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The Journal of TRAUMAY® Injury, Infection, and Critical Care

Warm Fresh Whole Blood Is Independently Associated With
Improved Survival for Patients With Combat-Related

Traumatic Injuries

Philip C. Spinella, MD, Jeremy G. Perkins, MD, Kurt W. Grathwohl, MD, Alec C. Beekley, MD,
and John B. Holcomb, MD

The Journal of TRAUMAY Injury, Infection, and Critical Care

The Use of Fresh Whole Blood in Massive Transfusion

Thomas B. Repine, MD, Jeremy G. Perkins, MD, David S. Kauvar, MD, and Lorne Blackborne, MD

The Journal of TRAUMAY* Injury, Infection, and Critical Care

Whole Blood Transfusion for Exsanguinating Coagulopathy in
a U.S. Field Surgical Hospital in Postwar Kosovo

Steven M. Grosso, MD, FACS, and Jimmie O. Keenan, BSN, MSN, RN, CHE
J Trawma. 2000:49:145-148.



Warm Fresh Whole Blood Is Independently Associated With
Improved Survival for Patients With Gombat-Related
Traumatic Injuries

Philip C. Spinella, MD, Jeremy G. Perkins, MD, Kurt W. Grathwohl, MD, Alec C. Beekley, MD,
and John B. Holcomb, MD
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Muphy et al. Vox Sang and Thromb Diath Haemorrh. 1969

Hoffmeister et al. Cell. 2003



EAST 2016 PLENARY PAPER

Initial safety and feasibility of cold-stored uncrossmatched whole
blood transfusion in civilian trauma patients

Mark H. Yazer, MD, Byron Jackson, MD, Jason L. Sperry, MD, Louis Alarcon, MD,
Darrell J. Triulzi, MD, and Alan D. Murdock, MD, Pittsburgh, Pennsylvania

TRANSFUSION Official Journal of 2 % British Blood
MEDICINE the British Blood Transfusion Society : 26® Transiusion Society

Transfusion Medicine | ORIGINAL ARTICLE

Measurement of haemolysis markers following transfusion of
uncrossmatched, low-titre, group O+ whole blood in civilian
trauma patients: initial experience at a level 1 trauma centre

J. N. Seheult,! D. J. Triulzi,"? L. H. Alarcon,® J. L. Sperry,® A. Murdock® & M. H. Yazer!?

' Department of Pathology, * The Institute for Transfusion Medicine, and ® Department of Surgery, University of Pittsburgh, Pittsburgh,
Pennsylvania, USA



SAFETY PROFILE ANDIMPACT OF LOW-TITER GROUP O WHOILLE

Bl1L.OOD FOR EMERGENCY USE IN TRAUMA

Journal of Trauma and Acute Care Surgery, Publish Ahead of Print
DOI:10.1097/TA.0000000000002498

James Williams, BS', Nicholas Merutka, BS'. David Mevyer., MD, MS?*”, Yu Bai, MD, PhDD>?>°,
Samuel Prater, MDD’ Rodolfo Cabrera, BSN, EMT-P’°, John B Holcomb, MDD

Charles E. Wade, PhD'"?, Joseph D Love, DO*°, Bryan A. Cotton, MDD, MPH?"'>*

LTO-WB patients COMP patients

(n=198) (n=152) p-value
Median arrival HR 110 (83, 128) 97 (84, 122) 0.269
Median arrival SBP 94 (75, 123) 105 (88, 132) 0.005
Median arrival DBP 59 (40, 75) 65 (52, 81) 0.023
Median arrival GCS 3(3,15) 8(3,15) 0.241
Median arrival GCS-motor 4 (1, 6) 6 (1, 6) 0.302
ED (+) FAST 29% 25% 0.532
MTP activation 80% 71% 0.127

_Median arrival hemoglobin 128112, 141) 11.9(103,13.8) 0,032

Median arrival platelet ct 221 (176, 275) 212 (173, 251) 0.465
Median arrival pH 7.22(7.11, 7.29) 7.26(7.18, 7.33) 0.011
Median arrival base excess -7(-11, -4) -5(-9, -3) 0.014
Median arrival lactate 51(3.1,7.5) 3.5(23,51) <0.001







Comparison of the Hemostatic Effects of Fresh Whole Blood, Stored Whole
Blood, and Components After Open Heart Surgery in Children

By Catherine S. Manno, Kathleen W. Hedberg, Haewon C. Kim, Greta R. Bunin, Susan Nicolson, David Jobes,
Elias Schwartz, and William |. Norwood

Blood, Vol 77, No & (March 1), 1991: pp 930-936

RCT with n=161
Non-leuko depleted, cold stored WB
3 groups (FWB < 24 h; WB 24-48 h; BC)

Blood Loss

Mean 24-hour blood loss in milliliters per kilogram was
50.9 £ 9.31in Group I, 44.8 + 6.0 in Group I, and 74.2 = 8.9
in Group III (P = .03) (Table 3).




A Randomized Controlled Pilot Trial of Modified Whole Blood
versus Component Therapy in Severely Injured Patients
Requiring Large Volume Transfusions

Bryan A. Cotton, MD, MPH,*1 Jeanette Podbielski, BSN,T Elizabeth Camp, MSPH, T Timothy Welch, NREMT-P,}
Deborah del Junco, PhD,T Yu Bai, MD, PhD,} Rhonda Hobbs, MT (ASCP),T Jamie Scroggins, MT (ASCP),§
Beth Hartwell, MD,§ Rosemary A. Kozar, MD, PhD,* Charles E. Wade, PhD, | and John B. Holcomb, MD*} on
behalf of The Early Whole Blood Investigators

Randomization

Modified Whole Blood (mWB) | Component therapy (COMP)
6 UmWB 0 URBC

+ 1 apheresis platelet 6 U Plasma

+ 1 apheresis platelet

Cold stored 5 d — Leuko depleted WB




A Randomized Controlled Pilot Trial of Modified Whole Blood
versus Component Therapy in Severely Injured Patients
Requiring Large Volume Transfusions

Bryan A. Cotton, MD, MPH,*1 Jeanette Podbielski, BSN,T Elizabeth Camp, MSPH, T Timothy Welch, NREMT-P,}
Deborah del Junco, PhD,T Yu Bai, MD, PhD,} Rhonda Hobbs, MT (ASCP),T Jamie Scroggins, MT (ASCP),§
Beth Hartwell, MD,§ Rosemary A. Kozar, MD, PhD,* Charles E. Wade, PhD, | and John B. Holcomb, MD*} on
behalf of The Early Whole Blood Investigators

WB Group COMP Group

Intent-to-Treat Group P
n 55 52
Median 24-hr RBC 4(2,8) 6(2,11) 0.78
transfusions, U
Median 24-hr plasma 4(2, 8) 4(2,10) 0.71
transfusions, U
Median 24-hr platelet 0(0,1) 00, 2) 0.41
transfusions, U
Median 24-hr total 12 (6, 24) 13 (5, 29) 0.61
transfusions, U
24-hr mortality, % 11 10 0.83

30-d mortality,% 22 14 0.26



A Randomized Controlled Pilot Trial of Modified Whole Blood
versus Component Therapy in Severely Injured Patients
Requiring Large Volume Transfusions

Bryan A. Cotton, MD, MPH,*1 Jeanette Podbielski, BSN,T Elizabeth Camp, MSPH, T Timothy Welch, NREMT-P,}
Deborah del Junco, PhD,T Yu Bai, MD, PhD,} Rhonda Hobbs, MT (ASCP),T Jamie Scroggins, MT (ASCP),§
Beth Hartwell, MD,§ Rosemary A. Kozar, MD, PhD,* Charles E. Wade, PhD, | and John B. Holcomb, MD*} on
behalf of The Early Whole Blood Investigators

WB Group COMP Group

No TBl death w=33 (n = 34) P

Median 24-hr RBC 4 (2, 6) 6(2,13) 0.02
transfusions, U

Median 24-hr plasma 4(2,7) 6(2,14) 0.02
transfusions, U

Median 24-hr platelet 00, 1) 1(0,2) 0.09
transfusions, U

Median 24-hr total 11 (5, 17) 16 (4,41) 0.02
transfusions, U

24-hr mortality, % 6% 9% 0.62

30-d mortality, % 6% 9% 0.62

Continuous values are presented as median with 25th and 75th interquartile range.




Ongoing whole blood RCT

B u-s. National Library of Medicine

ClinicalTrials.gov

Find Studies » About Studies ~ Submit Studies ~ Resources » About Site +

Home > Search Results >  Study Record Detail I/ Save this study

Pragmatic Prehospital Group O Whole Blood Early Resuscitation Trial (PPOWER)

% ClinicalTrials.gov Identifier: NCT03477006

The safety and scientific validity of this study is the responsibility of the study sponsor and
Recruitment Status € : Recruiting
First Posted @ - March 26, 2018

Government. Know the risks and potential benefits of clinical studies and talk to your healtth -
Last Update Posted @ : June 11, 2019

investigators. Listing a study does not mean it has been evaluated by the U.S. Federal

care provider before participating. Read our disclaimer for details.
See Contacts and Locations

Sponsor:
Jason Sperry

Collaborator:
National Heart, Lung, and Blood Institute (NHLBI}

Information provided by (Responsible Party):
Jason Sperry, University of Pittsburgh






Survival

Percentage of Patients

No. at Risk

Plasma
Standard care

the NEW ENGLAN D
JOURNAL o MEDICINE

100 =

ESTABLISHED IN 1812 JULY 26, 2018 VOL. 379 NO. 4

Prehospital Plasma during Air Medical Transport in Trauma
Patients at Risk for Hemorrhagic Shock

J.L. Sperry, F.X. Guyette, J.B. Brown, M.H. Yazer, D). Triulzi, BJ. Early-Young, P.W. Adams, B,J. Daley, R.S. Miller,
B.G. Harbrecht, J.A. Claridge, H.A. Phelan, W.R. Witham, A.T. Putnam, T.M. Duane, L.H. Alarcon, C.W. Callaway,

B.S. Zuckerbraun, M.D. Neal, M.R. Rosengart, R.M. Forsythe, T.R. Billiar, D.M. Yealy, A.B. Peitzman,
and M.S. Zenati, for the PAMPer Study Group*
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Original Investigation

Transfusion of Plasma, Platelets, and Red Blood Cells in a 1:1:1
vs a 1:1:2 Ratio and Mortality in Patients With Severe Trauma
The PROPPR Randomized Clinical Trial

Figure 2. Kaplan-Meier Failure Curves for Mortality at 24 Hours and 30 Days
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Holcomb et al. JAMA 2015




Platelet transfusions improve hemostasis and survival in a substudy
of the prospective, randomized PROPPR trial

Jessica C. Cardenas,? Xu Zhang,3 Erin E. Fox,'™® Bryan A. Cotton,'™ John R. Hess,* Martin A. Schreiber,® Charles E. Wade,'™ and

John B. Holcomb,'™® on behalf of the PROPPR Study Group
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The Copenhagen Concept




Viscoelastic Haemostatic Assays (VHA)

TEG®/ROTEM®
Whole blood analysis

Measures the viscoelsatical properties of the clot
Multiple endpoints reflecting clot formation, strength & degradation

Real-time (15 min.)

Heating element, __ |l
sensor & controller




Start of bleeding Control of bleeding

)

TXA 1glIV bolus &1gIVin 8 hours

> VHA monitoring 2 Goal-directed therapy with VTE

Plasma, PLT, change of ratio, Cryo, fibrinogen & TXA

prophylaxis

Trauma-Induced-Coagulopathy

»  Ratio1:1:1(RBC, plasma, PLT)

Risk of coagulopathy
Arrival 2 during resuscitation & surgery

Time

Stensballe et al. Curr Opinion of Crit Care. 2017.



The Copenhagen Concept

832 patients (> 10 rbc / 24h)

1.00
- 2005-2006 80 %
‘E ‘I_'—|_|_|—|_|_|_|_|_‘ . £
2 0.75 .
o 9
2 2002-2003 70 %
E 0.5%0
E 0.25
7z Kaplan-Meier curve, 30-day Survival
p<0.0001 (log-rank)
0.00
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Time in days

Johansson and Stensballe. Vox Sang. 2009
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Critical bleedlng

cWB is coming back.... But should be further RCT studied
cWB can be modified, choose your product wisely©

Many new products on the way, research is needed!

Standard of care: Ratio 1:1:1, TXA, and TEG/ROTEM Goal-directed
care



