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Epidemiology of Trauma

5 million deaths per year worldwide
90% In low and middle income countries

3 leading cause of death in developed
world

Estimated 20 000 cases of major trauma
In England each year

— 5 400 deaths
Leading cause of death in those <40yrs



Epidemiology of Trauma

* Massive cost
— Life years lost
— Financial
« Cause of death
— Neurological injury 40-50%
— Haemorrhage 30-40%
— Multiorgan failure 20%



Pharmacotherapy
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Tranexamic acid

Activation of fibrinolysis

t-FA

Plasminogen
Lysine binding site
Fibrin
t-PA
Plasmin

Fibrrin degradation ) Fibain degradation
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Inhibition of fibrinolysis
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Tranexamic acid

« History

— 1966
* First described

—1970’s
« Dental extraction in haemophiliacs

—1980’s and 90’s
« Extended surgical uses



Anti-fibrinolytic use for minimising perioperative allogeneic
blood transfusion (Review)

Heary DA, Carless PA, Moxcy AJ, O'Connell D, Stokes B, Fergusson DA, Ker K

THE COCHRANE
COLLABORATION®
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Effects of tranexamic acid on death, vascular occlusive > W
events, and blood transfusion in trauma patients with
significant haemorrhage (CRASH-2): a randomised,

placebo-controlled trial o
v thelancet.com Published onling June 15, 2010

CRASH-2 trial collaborators®

20211 randomised
10096 allocated to 10115 allocated to
tranexamic acid placebo
3 consent P o | 1consent
withdrawn [ | withdrawn
h J Y
10093 had baseline data 10114 had baseline data
9995 received allocated 9989 received allocated
loading dose loading dose
9490 received allocated 9475 received allocated
maintenance dose maintenance dose
33 no follow-up [« p| 47 no follow-up
h Y
10060 anakysed 10067 analysed




Tranexamic acid allocated  Placebo allocated Risk ratio (99% CI)

Time from injury (h) E

<1 L00/3747 (13-6%) 5813704 (157%) - 0-87 (0.75-1.00)
1-=3 463/3037 (15-2%) 528/2996 (17-6%) m— 0-87 (075-1.00)
=3 49173272 (15.0%) 502/3362 (14-9%) 5 [ 1.00 (0-86-117)
Yo=4-411; p=0-11 f

Systolic blood pressure (mm Hag) !

=00 702/6878 (102%) 736/6761(10-0%) : . 0.94 (0-82-1.07)
76-89 280/1609 (17.5%) 313/1689 (18-5%) —il 0-04 (078-1-14)
<75 478/1562 (30-6%) £62/1598 (35-1%) = 087 (076-009)
1:=1345;p=051 ;

GCS :

Severe (3-8) 796/1780 (44.5%) 86071830 (47-0%) *— 0.95 (0-86-1-04)
Moderate (3-12) 219/1349 (16.2%) 249/1344 (18.5%) - 0-88 (070-1.09)
Mild {13-15) 44716915 (6-5%) 50276877 (7:3%) N 0-88 (075-1-04)
¥2=1387: p=050 i

Injury type |

Blunt 1134/6788 (16.7%) 12336817 (18.1%) —.—— 0.02 (083-1.02)
Penetrating 320/3272 (10-1%) 380/3250 (11.7%) B— 0-86 (072-1.03)
13=0791; p=037 ;

All patients 1463/10060 (14-5%)  1613/10067 (16:0%) ‘ 091 (0-85-0-97)"
Two-sided p=0-0035 !

[ I I : I ]
07 08 09 10 1 12

Tranexamic acid better

Tranexamic acid worse




Effects of tranexamic acid on death, vascular occlusive > W
events, and blood transfusion in trauma patients with

significant haemorrhage (CRASH-2): a randomised,

placebo-controlled trial o
v thelancet.com Published onling June 15, 2010

CRASH-2 trial collaborators®

Tranexamic acid (n=10060)  Placebo (n=10067) RR (95%CI) pvalue
Vascular occlusive events*
Any vascular occlusive event 168 (1.7%) 201 (2-0%) 0-84 (0-68-102) 0084
Myocardial infarction 35(0-3%) 55 (0-5%) 0-64 (0-42-0-97) 0035
Stroke 57 (0-6%) 66 (07%) 086(061-123) 042
Pulmonary embolism 72(07%) 71{07%) 1.01(073-1.41) 093
Deepvein thrombosis 40(0-4%) 41(0-4%) 0-98 (0-63-1.51) 091



Criticisms

No documentation of number of patients
screened

No major haemorrhage protocol
— No documentation of transfusion ratios

No supporting data to mortality benefit
— No evidence of hyperfibrinolysis
— No reduction in number of units transfused

NoO Injury severity score




Criticisms

* Predominantly in low and middle income
countries

— Pre-hospital care
— Hospital care
— Detection of vascular events

* Younger cohort
— Less comorbidities
— Less aspirin/warfarin/etc
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Bleeding deaths: geographical region

RR (95% CI)
Hospitals |

Region 1 114

Region 2

|
i
e
?

Rregion 3

Region 4

World

TXA better

chii =1.445 Pr>chi® =0.6950




The importance of early treatment with tranexamicacidin =~ W
bleeding trauma patients: an exploratory analysis of the
CRASH-2 randomised controlled trial

The CRASH-2 collaborators®

www.thelancet com Published online March 24, 2011

Tranexamic acid allocated Placebo allocated Risk ratio (95% CI)
Time to treatment (h) E
a 198/3747 (53%) 2sezroarr) —J— | 068 (0-57-0-82)
13 147/3037 (4-8%) 184/2996 (6-1%) = 079 (0-64-0-97)
=3 144/3272 (4-4%) 103/3362 (3-1%) § ——— W 144(112-184)
¥°=23-516; p<0-0000 i
Systolic blood pressure (mm Hg) E
=89 146/6878 (2-1%) 163/6761 (2-4%) - 0-88 (0-71-1-10)
76-89 110/1609 (6-8%) 114/1689 (6-7%) 5 {7 1-01{0-79-1-30)
=75 233/1562 (14-9%) 295/1599 (18-4%) . 0-81 (0-69-0-95)
¥°=2-235; p=0-33 ]
Glasgow coma score i
Severe (3-8) 168/1789 (9-4%) 186/1830 (10-2%) - 0-02 (0-76-1-13)
Moderate (9-12) 93/1349 (6-9%) 121/1344 (9-0%) | : 077 (0-59-0-99)
Mild (13-15) 228/6915 (2-3%) 265/6877 (3-8%) - 0-86 (0-72-1-02)
X'=1-275; p=0-53 :
Type of injury E
Blunt 308/6788 (4-5%) 347/6817 (5-1%) - 0-89 (077-1-04)
Penetrating 181/3272 (5-5%) 2273250 (7-0%) . : 0-79 (0-66-0-96)
x'=0-923; p=0-34 :
All deaths 489/10060 (4-9%) 574/10067 (5-7%) 0-85 (0.76-0-96)
Two-sided p=0-0077
T T : T T 1
Q- 0-8 1 1-2 1-4 1-6
Tranexamic acid better Tranexamic acid worse




The importance of early treatment with tranexamicacidin =~ W
bleeding trauma patients: an exploratory analysis of the
CRASH-2 randomised controlled trial

The CRASH-2 collaborators®

www.thelancet com Published online March 24, 2011

Time to treatment (h)
0

| |
05 1.0 1.5 2-0 2.5 3-0
OR (95% Cl) of tranexamic acid




Antifibrinolytic therapy: new dataand new concepts 0

JerroldH Levy i Eheanct com Publihed onlnejune 15, 2010

Tissue injury
Plasminogen

tPA, urckinase, kallikrein -
—— PAl 1, TAFI
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B
Prothrombin
Bleeding, )
coagulopathy ] Lysis
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OPEN @ ACCESS Freely available online “ PLOS Oone

Cost-Effectiveness Analysis of Administering Tranexamic

Acid to Bleeding Trauma Patients Using Evidence from
the CRASH-2 Trial

Carla Guerriero'*, John Cairns’, Pablo Perel?, Haleema Shakur?, lan Roberts?, on behalf of CRASH 2 trial

collaborators

Item Tanzania India UK

Non-ICU hospital stay ($)*

TXA 135,183 213,435 3272416
Mo TXA 134,641 212,315 3,255,244
TXA administration cost (§)*

TXA 17,483 19,550 30,830
Overall incremental cost ($)* 18,025 20670 48,002

Life years gained discounted®
TXA 13,079 18176 24162
Mo TXA 12,707 17,861 23,407

Incremental li = e 755

< Incremental cost per life year 48 66 64

saved ($)




Ker et al. BMC Emergency Medicine 2012, 12:3

httpy/www biomedcentral.com/1471-227X/12/3
P BMC

Emergency Medicine

RESEARCH ARTICLE Open Access

Avoidable mortality from giving tranexamic acid
to bleeding trauma patients: an estimation based
on WHO mortality data, a systematic literature
review and data from the CRASH-2 trial

Katharine Ker', Junko Kiriya, Pablo Perel, Phil Edwards, Haleema Shakur and lan Roberts

~

n/N Risk ratio (95% CI)
Africa 208/3,927 SV 0.68 (0.52-0.90)
Asia 196/3,688 S 0.81(0.62-1.08)
Europe, Australia & 95/1,960 . 0.63(0.42-0.94)
North America :
Central & South America 316/3,909 —— 0.72 (0.58-0.90)
i
Owverall 815/13,484 - 0.72 (0.63-0.83)
¥2=1.445:p=0.70 . L —
0.2 0.4 D6 ©08 1 12 14
Figure 1 Risk ratio (95% Cl) for death due to bleeding with
TXA given within three hours of injury, overall and by
geographical region.
L%




Military Application of Tranexamic Acid in Trauma
Emergency Resuscitation (MATTERs) Study

Jonathan J. Morrison, MB ChB, MRCS; Joseph ]. Dubose, MD; Todd E. Rasmussen, MD;

Mark J. Midwinter, BMedSci, MD, FRCS

ARCH SURG/VOL 147 (NO. 2), FEB 2012

f96 Patients admitted to Camp
Bastion with a combat injury
requiring a transfusion

293 Received t

ranexamic acid

125 Received tranexamic acid
and massive transfusion

603 Did not receive tranexamic acid

196 Did not receive franaxamic
acid but did receive massive
transfusion

WWW. ARCHSURG.COM



Military Application of Tranexamic Acid in Trauma
Emergency Resuscitation (MATTERs) Study

Jonathan J. Morrison, MB ChB, MRCS; Joseph ]. Dubose, MD; Todd E. Rasmussen, MD;

Mark J. Midwinter, BMedSci, MD, FRCS

Tahle 2. All-Cause Mortality of Overall and Massive
Transfusion Groups Within 24 Hours, Within 48 Hours,
and In-Hospital Mortality

Total No. of Patients
in Follow-up (Mortality, %)

| |
End Point TXA No TXA P Value®

Overall
<24 h 293 (9.6) 603 (12.4) 20
<48 h 264 (11.3) 507 (18.9) 004

In-hospital mﬂﬂa”t}l’h 264 (17.4) 603 (23.9) 03
Massive transfusion

<24 h 125 (9.6) 196 (14.8) A7

<48 h 112 (10.4) 160 (23.5) 003

In-hospital mortality® 125 (14.4) 196 (28.1) 004

Cumulative Survival

Mo. at risk
TXA:
Mo TXA:

1.004~

0.954

0.90

0.85

0.80

0.75

0.70

No TXA
———TXA

293
603

220
351

10

172
269

15 20 25 30
Follow-up, d

158 155 152 148
246 23 226 218




Military Application of Tranexamic Acid in Trauma
Emergency Resuscitation (MATTERs) Study

Jonathan J. Morrison, MB ChB, MRCS; Joseph ]. Dubose, MD; Todd E. Rasmussen, MD;
Mark J. Midwinter, BMedSci, MD, FRCS

— Table 3. Factors Associated With Survival Following
500+ | & NoTXA * Multivariate Analysis of the Overall Group and the Massive
. Transfusion Group
j;;.;: 40.0 r— 1 - ]
g Cohort Odds Ratio (95% CI)3 P Value®
g 00 Overall
% GCS score =8 0.304 (0.108-0.860) 02
£ 200 Hypotension 0.303 (0.107-0.855) 02
E Coagulopathy at admission 0.291(0.113-0.749) 01
% 10.0 Massive transfusion
GCS score =8 0.027 (0.008-0.085) <.001
0.0 & - 5 o0 1SS =15 0.359 (0.123-1.053) .06
Overall Massive Transfusion TXA 1.228 (3.016-17.322) <.001




for Overall and Massive Transfusion Groups

Table 1. Demographic Data, Mechanism of Injury, Injury Severity, Physiology, and Transfusion Requirement

MiscE
Time in ED, mean (S0, min

Time in OR, mean (0], min 170 (1241) 115 (74)
Lowest body temperature, mean (50, °C 361 (1.1) 36.4 (0.9)
Pulmonary embolism, No. (%) 827 21(0.3)
Deep venous thrombosis, No. (%) 7(24) 11(02)

=20
4

001
001

180 (126)
36.5 (0.8)
4(32)
2 (1.6)

Overall Massive Transfusion
(N=896) (n=231)
" No TXA P T No TXA P
Variable (n=293) (n=603) Value? (n=125) (n=196) Value?
Demographic data
Age, mean (5D), y 24.9 (9.6) 23.1 (104) 12 23.8(7.7) 229(92) A
Male, % 873 94.2 04 934 969 A9
Host national, No. (%) 116 (39.6) 261 (43.3) 29 39 (31.2) 65 (33.2) 71
NATO military 177 (60.4) 342 (56.7) B6 (68.8) 131 (66.8)
Mechanism of injury, %
GSW 25.3 36.7 =001 24.0 321 14
Explosion 4.7 62.4 76.0 66.8
Injury severity
|55, mean (S0) 25.2 (16.6) 225 (18.5) =001 26.1 (17.1) 25.2 (20.5) 1
AIS score =3, %
Head 84 13.4 13 9.6 138 26
Chest 22.2 222 el 21,6 230 78
Abdomen 147 16.4 50 13.6 2.0 06
Extremity 6.6 47.3 =0 fia.0 51.0 003
RTS, mean (5D 5.53 (2.14) 6.04 (2.69) " 5.58 (2.21) 5.74 (2.88) 2
Admission physiology, %
GCS score <B fi3.3 35.6 =00 f4.1 8.3 = 0
SBP =80 mm Hg 228 138 4 182 &7
W
PRBCs 1.8(121) 98(13.1) =0 21.0(12.8) 225(15.9) A7
FFP 10.3 (10.8) 86 (11.7) =001 18.4 (11.5) 196 (14.3) &7
Platelets 1.6 (2.2) 14(27) 001 3.2 (2.4) 3.6 (3.6) B4
Cryoprecipitate 1.6 (2.7) 05(1.3) =, 00 1.6 (2.6 0.7 (1.6 =0

52 (57)

113 (74)

36.3 (0.9)
0
1(05)




Tranexamic acid use

British army
— March 2010

US army
— 2011

WHO list of essential medicines
— March 2011

UK ambulance service
—July 2011

Emergency Departments
—?



Recombinant Activated Factor
VII (rFVlla)



rEVlila




rEVila

« History

— 1983

« Native Vlla halted bleeding in haemophiliacs with
antibodies

— 1988
* Produced as recombinant product

* Licence
— Haemophilia A/B with antibodies
— Factor VII deficiency
— Glanzmann’s thrombasthenia



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

Recombinant Factor Vila as Adjunctive Therapy for Bleeding
Control in Severely Injured Trauma Patients: Two Parallel
Randomized, Placebho-Controlled, Double-Blind Clinical Trials

Kenneth David Boffard, MD, Bruno Riou, MD, PhD, Brian Warren, MD, Philip lau Tsau Choong, MD,
Sandro Rizoli, MD, Rolf Rossaint, MD, Mads Axelsen, MD, and Yoram Kluger, MD, for the NovoSeven Trauma

Study Group

301 trauma patients

July 2005

!

158 randomized (after 6 units of RBC)

—>| 10 dropped out due to:

- not receiving 8 units (7)
- death before dosing (1)
- cardiac arrest (1)

- not eligible by local law (soldier) (1)

y

148 dosed (after 8 units of RBC)

l—) 5 consents not confirmed
l‘ 143 eligible for analysis ]

74 placebo 69 rFVlla

!

143 randomized (after 6 units of RBC)

8 dropped out due to:

- not receiving 8 units (4)

- death before dosing (2)

- withdrawn by investigator(1)
- < 16 years (1)

b

v

135 dosed (after 8 units of RBC)

l—)- 1 consent not confirmed

[ 134 eligible for analysis 1

64 placebo 70 rFVila




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

Recombinant Factor Vila as Adjunctive Therapy for Bleeding
Control in Severely Injured Trauma Patients: Two Parallel
Randomized, Placebho-Controlled, Double-Blind Clinical Trials

Kenneth David Boffard, MD, Bruno Riou, MD, PhD, Brian Warren, MD, Philip lau Tsau Choong, MD,
Sandro Rizoli, MD, Rolf Rossaint, MD, Mads Axelsen, MD, and Yoram Kluger, MD, for the NovoSeven Trauma
Study Group

July 2005
Table 2 Total RBC Transfusions (Units) During 48 Hours After First Dose of Trial Drug
Placebo rFVlla Estimated BBC .
Median Median reduction with P
N {range) N (range) 90% C
MN=74 N = 69
Alive at 48 h 59 7.5 (0-35) 52 7.0 (0-29) 2.6 [0.7:4.6] 0.02
All pafie 7.2 (0-35) 64 7.8 (0-48) 20°[0.0:4. 0.07°
Penetrating N = 64 N =70
Alive at 48 h 52 4.2 (0-41) 57 3.9 (0-30) 1.0 [0.0:2.6] 0.10

All patients 61 4.8 (0-41) 69 4.0 (0-37) 0.2° [-0.9;2.4] 0.24°




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

Recombinant Factor Vila as Adjunctive Therapy for Bleeding
Control in Severely Injured Trauma Patients: Two Parallel
Randomized, Placebho-Controlled, Double-Blind Clinical Trials

Kenneth David Boffard, MD, Bruno Riou, MD, PhD, Brian Warren, MD, Philip lau Tsau Choong, MD,
Sandro Rizoli, MD, Rolf Rossaint, MD, Mads Axelsen, MD, and Yoram Kluger, MD, for the NovoSeven Trauma

Study Group

Massive transfusion (% of patients)

35

30 +

25 1

20 +

15 4

10 1

p=0.03
3% 1 Placebo 100 -
m— FVlla
80
p=0.08 —
a“ﬂ‘
19% =
| 2
149 | g
| 3
: 0
' T% 20 -
‘ Il o
Blunt Penetrating

Blunt trauma

iiiiiiiiiiiiiii

= rFVlla (N=60)
------- Placebo (N=74)

o 5 10 15 20 25 30

100 -
80 1
60 1
40
20 4

u_I

Penetrating trauma

| M&
= e
sessens Placebo (N=64)
0 5 10 15 20 25 30

Days after dosing



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

Recombinant Factor Vila as Adjunctive Therapy for Bleeding
Control in Severely Injured Trauma Patients: Two Parallel
Randomized, Placebho-Controlled, Double-Blind Clinical Trials

Kenneth David Boffard, MD, Bruno Riou, MD, PhD, Brian Warren, MD, Philip lau Tsau Choong, MD,
Sandro Rizoli, MD, Rolf Rossaint, MD, Mads Axelsen, MD, and Yoram Kluger, MD, for the NovoSeven Trauma

Study Group

Table 3 Adverse Events and Clinical Outcomes

Blunt trauma Penetrating trauma
Placebo rFVila Placebo rEVila
(N =74 (N = 69) (N = 64) (N =70)
Serious adverse events
Patients with events 49 (66%) 44 (64%) 36 (56%) 36 (51%)
Number of events 109 91 76 57
Thromboembolic adverse events
Patients with events 3 (4%) 2 (3%) 3 (5%) 4 (6%)

Number of events 3 2 3 4



The Journal of TRAUMA® Injury, Infection, and Critical Care * Volume 69, Number 3, September 2010

Results of the CONTROL Trial: Efficacy and Safety of Recombinant
Activated Factor VIl in the Management of Refractory Traumatic
Hemorrhage

Carl J. Hauser, MD, Kenneth Boffard, MD, Richard Dutton, MD, Gordon R. Bernard, MD, Martin A. Croce, MD,
John B. Holcomb, MD, Ari Leppaniemi, MD, Michael Parr, MD, Jean-Louis Vincent, MD, PhD,
Bartholomew J. Tortella, MD, MBA, Jeannett Dimsits, MD, and Bertil Bouillon, MD; for the CONTROL Study Group

Injury
£ 12 hrS ------------------------------ j
i = - e ————
-f"‘}uhr?t;l |.-Ra ndqmis ation
Admission* & Dosing : | | |
| | I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
(—J_\ Placebo n=638 blunt; 113 penetrating
A stdose
) End of 4 Endof 8
Transfusion units units rFVila n=638 blunt; 113 penetrating
(RBG units) Y I IIIIIIII I IIIIIIIIIIIIIIII I IIIIIIIII I
**Active - 1
hemaorrh
assessmont 0o 1 3 24 48 30 90
<30 min of hrs hrs days days
randt;lnlgz:ti.cn I T '
sing
200 100 100

mcg/kg mog/kg mcgkg



The Journal of TRAUMA® Injury, Infection, and Critical Care * Volume 69, Number 3, September 2010

Results of the CONTROL Trial: Efficacy and Safety of Recombinant

Activated Factor VIl in the Management of Refractory Traumatic

Hemorrhage

Carl J. Hauser, MD, Kenneth Boffard, MD, Richard Dutton, MD, Gordon R. Bernard, MD, Martin A. Croce, MD,
John B. Holcomb, MD, Ari Leppaniemi, MD, Michael Parr, MD, Jean-Louis Vincent, MD, PhD,
Bartholomew J. Tortella, MD, MBA, Jeannett Dimsits, MD, and Bertil Bouillon, MD; for the CONTROL Study Group

TABLE 2. Clinical Outcomes (30-d ITT Analysis)

Blunt Trauma

Penetrating Trauma

rFVila Placebo rkVila Placebo
(n = 218) (= 242) il (n = 44) (n = 38) P
< 30-d mortality, n (%) 24 (11.0) 26(107) 093" 8 (18.2) 5(132) 0407 —
0.37*
Durable morbidity*, n (%) 19(8.7) 23 (9.5) 0.75 1(23) 0 1.00
Days alive and free from ventilator/RRT through day 30, 172103 164 + 103 0.31 212 =111 219 £ 10.0 0.73
mean = SD

Days alive and free of ICU through day 30 13.7x104 129 +99 0.32 187 =112 19.5 = 10.6 0.65
MOF through day 30§, n (%) 98 (45.0) 129(53.3)  0.06 10 (22.7) 9(23.7) 0.90
Days alive and free from MOF through day 30§, mean + SD 246 £9.7 24494 0.66 241 £ 11.6 254+ 102 0.45
SOF through day 30, n (%) 214 (98.2) 235 (97.1) 049 40 (90.9) 35 (92.1) 091
Days alive and free from SOF through day 30, mean + SD 19.9 + 89 195 £ 8.6 0.53 219 + 11.1 231 +98 0.50
Days alive and free of hospital through day 30 40+ 69 35+ 64 0.39 132 + 104 11.3 £ 9.1 0.71




TABLE 3. Transfusion Requirements (ITT Population)

Blunt Trauma

Penetrating Trauma

rFVIla (n = 221) Placebo (n = 247) rFVlila (n = 46) Placebo (n = 40)
N#*  Mean = SD  N*  Mean = SD p N#*  Mean = SD N*  Mean = SD  pf
Units administ
ogeneic transfusions 198  17.1 = 26.8 20.7 £ 25.7 11.2 £ 150 35 16.8 193  0.09
RBC 184 6.9+ 104 222 8.1 * 109 . 4573 33 6.2 *635 0.11
P 160 47 64 188 6.9 + 8.6 =0.001 3860 33 5764 0.04
Platelets 112 33 x84 j4 = . 15 1.6 £3.7 21 2541 0.08
Fibrinogen concentrate 28 I5*6.7 28 1.3 +47 0.68 1 0.1 +04 1 04+27 0.92
Cryoprecipitate 34 09 =33 41 1.3 £43 0.66 8 1.6 = 4.1 11 20438 0.33
Units administ
ogeneic transfusions 201 19.0 £ 27.1 23.5 £ 280 : 122 £ 157 37 184 =207 0.06
RBC 191 7.8 = 10.6 228 9.1 =11.3 0.04 5074 35 6.8 *69 0.11
P 166 5367 8.0 £ 10.1 40=x62 33 6576 0.02
Platelets 117 3.7 8.6 . 1.9 *39 21 27 41 0.12
Fibrinogen concentrate 29 [5X6.7 28 1.3 48 0.59 1 0.1 1 0.4 0.92
Cryoprecipitate 34 09 %33 41 1.4 £45 0.64 8 1.6 £ 4.1 11 2048 0.33
Patients requiring massive RBC 111 (50.2) 134 (54.3) 0.38 14 (30.4) 21 (52.5) 0.04

transfusion (=10 umits of RBC)
from 1njury to 24-h postdose, n (%)

+
+




Results of the CONTROL Trial: Efficacy and Safety of Recombinant
Activated Factor VIl in the Management of Refractory Traumatic
Hemorrhage

Carl J. Hauser, MD, Kenneth Boffard, MD, Richard Dutton, MD, Gordon R. Bernard, MD, Martin A. Croce, MD,
John B. Holcomb, MD, Ari Leppaniemi, MD, Michael Parr, MD, Jean-Louis Vincent, MD, PhD,
Bartholomew J. Tortella, MD, MBA, Jeannett Dimsits, MD, and Bertil Bouillon, MD; for the CONTROL Study Group

TABLE 4. Adverse Events Through Day 90 (Safety Population)

Blunt Trauma Penetrating Trauma

rFVila (n = 224) Placebo (n = 250) P rFVIla (n = 46) Placebo (n = 40) P

Serious adverse events
Patients with events, n (%) 147 (65.6) 177 (70.8) 0.23 18 (39.1) 20 (50.0) 0.31
Number of events 348 390

Average number of events per patient 2.4 12

36 (16.1) 33 (13.2) 0.38
45 35 :
Arterial thrombotic AEs, no. events 16 11 0.20 2 | 1.00"

Venous TEs, no. events 29 24 0.25 0 4 0.04"
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Use of Recombinant Factor Vlla in US Military Casualties for a

Five-Year Period

Charles E. Wade, PhD, Brian J. Eastridge, MD, John A. Jones, BS, Susan A. West, RN, Philip C. Spinella, MD,
Jeremy G. Perkins, MD, Michael A. Dubick, PhD, Lorne H. Blackbourne, MD, and John B. Holcomb, MD

TABLE 1. Criteria for the Use of rFVlla in the Military
Clinical Practice Guidelines

d.

b.

o

g oo A

=

Hypotensive from blood loss
Base deficit =6 mmol/L

Difficult to control bleeding associated with hypothermia (temperature
<96°C)

Coagulopathic bleeding (clinically or INR =1.5)
Require damage control maneuvers

Require fresh whole blood

Anticipated or actual transfusion of >4 units of PRBC

Anticipated significant operative hemorrhage




Use of Recombinant Factor Vlla in US Military Casualties for a
Five-Year Period

Charles E. Wade, PhD, Brian J. Eastridge, MD, John A. Jones, BS, Susan A. West, RN, Philip C. Spinella, MD,
Jeremy G. Perkins, MD, Michael A. Dubick, PhD, Lorne H. Blackbourne, MD, and John B. Holcomb, MD

TABLE 9. After Propensity Matching Demographic,
Admission, and Laboratory Variables of Patients Not Treated

and Treated With rFVila TABLE 7. The Mortality Rate for the Overall Patient

, No rFVlla rFVila Population and After Propensity Analysis for Patient Treated
Variable (n = 266) (n = 266) .

or Not Treated With rFVlla

Age (yr) 24 (21-28; 265) 24 (21-29; 266)
ISS 22 (14-30; 266) 25 (16-29; 266) Overall 6h(%) 24h (%) 30d(%) Overall (%)
1SS >15 (%) 71 76
GCS score 15 (7-15; 266) 15 (4-15; 266) No rFVIla (n = 1544) 74 8.5 10.8 11.7
SBP (mm Hg) 114 (93-136; 266) 115 (90-133; 266) FVIla (n = 506) 10.9* 3.6 9734 73.5%
DBP (mm Hg) 64 (47-76; 266) 63 (47-76; 266) . ' ' ' -
Heart rate (beats per minute) 111 (89-131;266) 110 (88-130; 266) Propensity matc
Temperature (°C) 98.0 (97.2-99.0; 179) 98.1 (97.3-99.1; 176) orfVIla (n = 266) 6.8 04 115
BD 4 (2-8; 209) 5 (2-9; 210) B
INR 13(1.2-1.6;208) 1.4 (1.1-1.8; 209) tFVila (n = 266) 10.5 1.6 18.8
Hgb (g/dL) 12 (10-13; 266) 12 (10--14; 266) * Significantly different at p < 0.01.
Sum PRBC (units) 10 (4-17; 266) 10 (6-16; 266)
Plasma (units) 5(2-9; 266) 6% (3—10; 266)
Platelets 0 (0-1; 264) 0 (0-1; 266)
Cryoprecipitate 0 (0-0; 264) 0 (0-0; 266)

Massive transfusion (%) 53 51




e NEW ENGLAN D
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ESTABLISHED IN 1812 NOVEMBER 4, 2010 VOL. 363 NO. 19

Safety of Recombinant Activated Factor VII
in Randomized Clinical Trials

Marcel Levi, M.D., Jerrold H. Levy, M.D., Henning Friis Andersen, M.Sc., and David Truloff, D.V.M.

Table 2. Odds Ratios for Thromboembolic Events.

rFVIla Placebo Odds Ratio
Thromboembolic Event (N=2583) (N=1536) (95% Cl)* P Value
number (percent) T
All events 264 (10.2) 134 (8.7) 1.17 (0.94-1.47) 0.16
Arterial events 141 (5.5) 49 (3.2) 1.68 (1.20-2.36) 0.003
Venous events 137 (5.3) 88 (5.7) 0.93 (0.70-1.23) 0.61

* Qdds ratios were calculated by means of logistic regression with adjustment for age and type of bleeding.
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ESTABLISHED IN 1812 NOVEMBER 4, 2010 VOL. 363 NO. 19

Safety of Recombinant Activated Factor VII
in Randomized Clinical Trials

Marcel Levi, M.D., Jerrold H. Levy, M.D., Henning Friis Andersen, M.Sc., and David Truloff, D.V.M.

Table 4. All Arterial Thromboembolic Events, According to Age.

Odds Ratio
Age Group rFVila Placebo (95% Cl)* P Valuef
no./total no. (%)
<18yr 1/70 (1.4) 1/51 (2.0)
18-64 yr 73/1764 (4.1) 34/1107 (3.1) 1.36 (0.89-2.08) 0.15
=65 yr 67/742 (9.0) 14/372 (3.8) 2.43 (1.34-4.41) 0.003
65-74 yr 33427 (7.7) 8/225 (3.6) 2.12 (0.95-4.71) 0.07
=75yr 34/315 (10.8) 6/147 (4.1) 3.02 (1.22-7.48) 0.02

* Qdds ratios were calculated by means of logistic regression with adjustment for indication.



Recombinant factor Vlla for the prevention and treatment of
bleeding in patients without haemophilia (Review)

Simpson E, Lin Y, Stanworth S, Birchall J, Doree C, Hyde C

THE COCHRANE
COLLABORATION®

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2012, Issue 4



Analysis 3.4. Comparison 3 rFVlla used prophylactically or therapeutically versus placebo (adverse events),
Outcome 4 Total arterial events.

Review: Recombinant factor Vilz for the prevention and treatment of bleeding in patients without haemophifia
Comparizon: 3 FVlla used prophylacticzlly or therapeutically versus placeba (adverse events)

Chtcome: 4 Total arterial events

Study or subgroup FYlla Control Risk Ratic Risk Ratic
M- M-
H Random 353%, H.Random,%5%
n/M n/M Cl Cl
Planinsic 2005 Biet e T 0.89 [ 0320, 408 ]
Friederich 2003 1724 iz - 1 156 [ D07, 3567 ]
Bosch 2004 2121 izl I L — 500 [ 024, 10307 ]
Boffard 20052 17&3 74 e — 21 [013, 7760 ]
Boffard 2005b 47 | /& T L3 Q17 19.69 ]
Chuanswmr it 2005 ola o9 0000, Q0]
Criprose 2005 o A - I OO [017,577]
Lodpe 20052 132 o= -1 259 [ Q13,5328 ]
Mayer 2005a 16203 eé T 1053 [ 064, 17388 ]
Mayer 20050 436 il T L9017, 5037 ]
Pihusch 2005 577 iz -1 3380195902 ]
Racbaikady 2005 24 024 00 [0 0]
Ekert 2006 040 03a 0000, Q0]
Ma 2006 ol | ol | 00[00.00]
Mayer 2005 432 B =T 0332009, 120]
Shao 2006 11151 VE| e 1.62 [ 07, 3928 ]
Johansson 2007 s s 0O [00 00]
Pugliese 2007 o wig 00 [0, Qo]
Sachs 2007 83s i e} I I.44 [ 035, 5594 ]
Bosch 2008 Ts e e 25605 6816 ]
Mayer 2008 INE5E 11283 i lL&eF [ Q&7 321 ]
Marayan 2008 &fsl 436 — 089 [0327, 293 ]
Gill 2009 404 1/&8 I R — 2EI[030.2230]
Hauser 2010z 1467224 1 1250 T ILeZ [OF7F, 3421 ]
H 245 1440 _— e 47 ]
Total (95% CI) 2404 1445 [~ 1.45 [ 1.02, 2.05 ]
3B (Control)
Heterogeneity: Tau? = Oy Chi? = | .34, df = 18 (P = OB6): F —00%
Test for owerall effect £ = 210 (P = 0L038)
Test for subgroup diferences Mot applicable

ol al 1o oD
Favours riFvila Favours control



rFVlla use

« Major Haemorrhage guidelines
— Civilian and military
— “consider” use
— Low grade of recommendation



ORIGINAL RESEARCH Annals of Internal Medicine

0ff-Label Use of Recombinant Factor Vlla in U.S. Hospitals: Analysis
of Hospital Records

Aaron C. Logan, MD, PhD; Veronica Yank, MD; and Randall S. Stafford, MD, PhD

Figure 1. Estimated annual in-hospital cases of recombinant
factor Vlla use for hemophilia and off-label indications.
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rFVlla use

» Acidosis
* Hypothermia

« Coagulopathy
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Figure 1a An exa mple of a major haemorrhage protocol
here is a local protocol for your hospital, that should be used

[ take i phore s |

CALL 1 —Hospital switchboard™

Ask them to take details:
= There is a major haemorrhage
» Name and location of patient

= Contact name and telephone number
for doctor in charge

Ask them to inform:*
Blood bank

Haematology lab

Duty hasmatologist

Porter

Immediately

Use emergency
0 nepgative red 0 negative red
cells in cells from blood
designated fridge Or bank

Use emergency

Send patient sample
and request form
urgently to blood
bank

Send patient sample
and request form
urgently to blood
bank

See Table 1 and
Figure 1a

See Table 1 and
Figure 1a

0 negative red cells are
ustally in very short supply

A sample should be sent to the blood bank
ASAP to allow conversion to group-specific
blood

CALL 2 — Blood bank*

Tell them:
= How urgent is the need for blood
= Patient information
o name
o hospital number
o Major Incident number
o sex and date of birth
o ABO and Rh group (if known)
= What blood component and how
much blood is requested
= Where the blood is to be sent
= Mame and contact telephone number

for doctor in charge

Red cells
needed

In 15 minutes

Send patient
sample and
request form
urgently to blood
bank

ABO and RhD group
specific red cells
available for
collection at blood
bank

Blood available 15
minutes afier sample
received in the
laboratory

An antibody screen
and crossmatch will
be carried out on the
released units within
30 minutes:

Red cells
needed

In 45 minutes

Send patient
sample and
request form
urgently to blood
bank

ABOQ and rhesus
grouping, antibody
screen and
crossmatch will be
carried out

Blood available 45
minutes after sample
received in the
labaratory

If the patient has a
historic record and a
group and screen on a
current clinical
sample, blood can be
made available
immediately by
electronic release

* Enter all the relevant extension numbers for your hospital in the spaces above

Send samples to
laboratory*

Pre-transfusion testing
sample

FBC and coagulation
sCreen

Mote that for males and
for females beyond
childbearing age, it may
be necessary to use 0
positive red cells

Are platelets
FFP
cryoprecipitate
needed?

Allow time for
preparation and
collection or delivery

If bleeding continues
uncontrolled, consider
antifibrimolytic or

recombinant factor Viia
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Summary

ranexamic acid

— Single large RCT with mortality benefit
— Safe

— Lacking supporting data

— Applicable to low and middle income
countries

— Applicable to high income countries?
— Widely used




Summary

e rFVlla

— Single RCT stopped early with no mortality
benefit

— Questionable safety

— Secondary benefits of reduced transfusion
requirements

— Widely used?



Thank you



