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Stop that bleeding!!!!







Transfusion strategy

Non-Massive
Haemorrhage

Massive
Haemorrhage




Massive transfusion - pathophysiology

Coagulopathy related to Trauma/Shock - Acute Traumatic Coagulopathy
Coagulopathy secondary to dilution with crystalloids and colloids
Coagulopathy secondary to haemotherapy

Consumption coagulopathy secondary to trauma, shock, DIC

Coagulopathy due to hypothermia and metabolic acidosis

‘ Micro Vascular Bleeding (MVB)

Hardy J-F et al. Can J Anesth 2004
Brohi K et al. Curr Opinion of Crit Care. 2007



Haemodilution: crystalloids vs. colloids
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Zaar et al. Br J Anaesth 2009



Coagulopathy - colloids
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IMMEDIATE VERSUS DELAYED FLUID RESUSCITATION FOR HYPOTENSIVE PATIENTS
WITH PENETRATING TORSO INJURIES

Witriam H. Bickerr, M.D., MATTHEW J. WALL, JR., M.D., PauL E. Pere, M.D.,
R. RusseLL MARTIN, M.D., Vicroria F. GINGER, M.S.N., Mary K. ALLEN, B.A,
AND KenNETH L. MaTTOX, M.D.

Table 4. Total Volumes of Fluids Administered to Patients with
Penetrating Torso Injuries, According to Treatment Group.*

VARIABLE

Before arrival at the hospital
Ringer’s acetate (ml)
Trauma center
Ringer’s acetate (ml)
Packed red cells (ml)
Operating roomt
Ringer’s acetate (ml)
Packed red cells (ml)
Fresh-frozen plasma or platelet
packs (ml)
Autologous-transfusion volume
(ml)
Hetastarch (ml)
Rate of intraoperative fluid
administration (ml/min)

IMMEDIATE DELAYED
RESUSCITATION RESUSCITATION
(N = 309) (N = 289)
870667 92+309
1608 +1201 283+722
133+393 11+88
6772+4688 6529+4863
1942+2322 17132313
357+1002 307704

95+486 111690
499+717 542696
117%+126 9] 88

P VALUE

<0.001

<0.001
<0.001

0.31
0.07
0.45

0.76

0.41
0.008
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IMMEDIATE VERSUS DELAYED FLUID RESUSCITATION FOR HYPOTENSIVE PATIENTS
WITH PENETRATING TORSO INJURIES

Witriam H. Bickerr, M.D., MATTHEW J. WALL, JR., M.D., PauL E. Pere, M.D.,
R. RusseLL MARTIN, M.D., Vicroria F. GINGER, M.S.N., Mary K. ALLEN, B.A,
AND KENNETH L. MaTTOX, M.D.

Table 5. Outcome of Patients with Penetrating Torso Injuries,
According to Treatment Group.

Survival to discharge — no. of 193/309 (62)* 203/289 (70)t | 0.04
patients/total patients (%)

Estimated intraoperative blood loss  3127+4937 2555+3546 0.11
— mli

Length of hospital stay — days$ 14+24 11x19 0.006
Length of ICU stay — days§ 8*16 711 0.30




Haemodilution and blood products

1 uni t of owhol eo bl ood

A 150-200 ml of anticoagulant - dilution
A Coagulation factors approximately 60% (Normal 85-110%)
A Platelet count 80 x 109/L (150-400 x 109/L)

A In addition to crystalloids, colloids and i.v. medicine

Como et al. Transfusion 2004



Resuscitation i Current Guidelines

Ty agulation factors 15%

Clinical and Hypovolemic Loss of Fibrinogen 1.0g/L APTT > 1.8x N
Laboratory shock (30% loss 75% red Platelets 100 x 10°/L & ts 50 1.0:;L
Variables of BV) cells N PT/APTT > 1.5 x N4 %
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Alternatives
eg. PCC
Fresh whole blood

Blood Product Administration

Pharmacological
agents

0 0.5 1.0 1.5 2.0
Blood Volumes Replaced

Erber WN. Transfus Apher Sci. 2002.



The opackagérasfodion pdclanes
2004: Introduction at Rigshospitalet for massive bleedings

Stored thawed AB RhD negative plasma immediately available for
transfusion.

Acute Transfusion Package (ATP)
5 RBC, 5 FFP; 2 Platelet Concentrates
(ratio~1:1:1)

Results in

A Haematocrit ~ 30%

A Coagulation factor concentration >30%
A Platelet count of 80 10°/L

A Normal TEG®

The packages are to be used until haemostasis
Johansson, Stensballe et al. Transfusion 2007



Blood Bank Services 1 Capital of CPH

Services since 2004
A Live monitoring
A RBC > 10: Need for FFP ?
A RBC + FFP > 20: Need for platelets ?
A Thrombelastograph (TEG®)
A TEG Specialist Guidance i 24/7/365

New oproductso since 2004
i Cryoprecipitate

Thawed FFP

Acute Transfusion Package
(5 RBC; 5 FFP, 2 PC)
NovoSeven-package
Fibrinogen

PCC

DDAVP

XIII

> > > > >




A

What FFP: RBC

Cinat et al. (1999) reported the FFP:RBC
ratio

Non-survivors 1:2.5
Survivors 1:1.8

Maegele et al. (2007) found

Low FFP:RBC ratio ~ mortality 45 %
Medium FFP:RBC (1:1,4) ~ mortality
High FFP:RBC (1:1) ~ mortality 24%

Johansson and Stensballe (2009) found
Non-survivors FFP:RBC ratio 1:1.6
Survivors FFP:RBC ratio of 1:1.2

%

15

(Low) 1:8 (Medium) 1:25  (High) 1:1.4
Plasma:RBC Ratio Groups

H. 1. Percentage mortality associated with low, medium, and high

plasma fo RBC ratios trangfused af admission. Ratios are median

rafios per group and inclide wnits of fresh whole blood counfed both

as plasma and RBCr.

Borgman et al. J Trauma 2007



Pl at el et

Platelets are crucial for intact
haemostasis

1. Participate in clot building
2. Thrombin burst occurs on

the activated platelet
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FIGURE 3. Kaplan-Meier survival plot for the first 30 days
after admission for the 4 groups (high plasma (FFP,,) or
platelet (PIt,) to RBC ratio =1:2, low plasma (FFP,) or plate-
let (PIt,) to RBC ratio <1:2).
Holcomb et al. Annals Surg. 2008



Table 4 Multivariate logistic regression analysis
of risk factors for 30-day mortality in 832
patients receiving more than 10 RBCs within 24 h

Death within 30-days (n = 213)

Variable Odds ratio (95% Cl) P

Platelet count 24 h after first transfusion (increase 1% 10%]) 099 (0-989 to 0-998) 0-008
Period 2002-2003 vs. 2005-2006 16 (1-05T0 73 0-0288

RBC transfusion in 24 h (increase 1 unit) 1-05 (1-03 to 1-08) < 0-0001
Age (increase 1 year) 1-05(1-0to 1-1) < 0-0001
Cause of surgery 00151

Trauma vs. abdominal-vascular surgery 1-4 (072 to 2+9)

Orthopaedic vs. abdominal-vascular surgery 0-15 (0-04 to 0-67)

Miscellaneous vs. abdom inal-vascular surgery 149 (0-78 to 4-6)

Time from first transfusion to blood sample (increase 1 h) 097 (093 to 1-01) 0-0787
Time from blood sample to first transfusion (increase 1 h) 1-02 (0-99 to 1-05) 016
Male gender 111 (07 to 17) 0-69
Platelet count prior to first transfusion (increase 1 x 10°/) 099 (099 to 1-01) 0-59

Cl, confidence interval.

Transfusion of fresh frozen plasma and platelets concentrates within 24 h was removed from the model
because of suspected collinearity with red blood cell transfusion within 24 h (variance proportion > 0-5
and condition index > 10). (Further data are available on request).

All odds ratios were mutually adjusted for the other variables. Hosmer and Lem eshow goodness-of-fit
test, P=0-7381.

Johansson and Stensballe. Vox sang. 2009



Why Is the patient still bleeding?

Thrombocytopathy? Surgical? Hypofibrinogenemia?
Consumption?
DIC?
Dilution?

Anticoagulated? Thrombocytopenia?

Hyperfibrinolysis?



