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’ Intraoperative bleeding remains to be a major complication in surgery and
.+ therefore a major issue for health care providers worldwide

* 3.5 I\/IIO units of packed red blood cells were transfused |r| 2002 in Germany
.« (Haschberger 2005)

? In Germany the number of packed red blood cells transfused during or after
;. 2 surgery IS unknown

In the US about 20% of donated blood are transfused in cardiac surgery
2 accordlng to official estimations (SANGUIS, Transfusion Medrcrne 1994)
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Qualification of Evidence

® Level I: Evidence obtained from at least one properly designed randomized
controlled trial

® Level lI-1: Evidence obtained from well-designed controlled trials without
randomization .

® Level lI-2: Evidence obtained from well-designed cohort or case-control analytic
studies, preferably from more than one center or research group.

® Level II-3: Evidence obtained from multiple time series with or without the
intervention. Dramatic results in uncontrolled trials might also be regarded as this
type of evidence.

® Level lll: Opinions of respected authorities, based on clinical experience,
descriptive studies, or reports of expert committees.

U.S. Preventive Services Task Force, http://www.ahrq.gov/clinic/3rduspstf/ratings.htm



Categories of Recommendation

Level A : Good scientific evidence suggests that the benefits of the clinical service
substantially outweighs the potential risks. Clinicians should discuss the service with eligible
patients.

Level B : At least fair scientific evidence suggests that the benefits of the clinical service
outweighs the potential risks. Clinicians should discuss the service with eligible patients.

Level C: At least fair scientific evidence suggests that there are benefits provided by the
clinical service, but the balance between benefits and risks are too close for making general
recommendations. Clinicians need not offer it unless there are individual considerations.

Level D : At least fair scientific evidence suggests that the risks of the clinical service
outweighs potential benefits. Clinicians should not routinely offer the service to
asymptomatic patients.

Level | . Scientific evidence is lacking, of poor quality, or conflicting, such that the risk versus
benefit balance cannot be assessed. Clinicians should help patients understand the
uncertainty surrounding the clinical service.

U.S. Preventive Services Task Force, http://www.ahrq.gov/clinic/3rduspstf/ratings.htm



Evidence-based Therapies of Intraoperative
Coagulopathies -

What | will talk on...

® Results of studies (pRCT) to reduce Iintra- or
postoperative blood loss

®* Haemostatic factors influencing the risk of bleeding
during or after surgery

» Blood loss
» Dilutional coagulopathy
 Fibrin crosslinking
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PRCT: EXIII in cardiac surgery
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PRCT: Open Retropubic
Prostatectomy

Placebo | rFVlla (intraop.)
(20pg/kg) (40pg/kg)
(12) (8) (16) P
Blood loss
(mLs) 2688 1235 1089 <0,05
PRBC (n) 1,5 0,6 0 <0,05

Friederich Lancet 361:201, 2003



PRCT In Adult Cardiac Surgery

Surgical Placebo rFVila

procedures (90ug/kqg) after CPB
(10) (9)

Double valves 5 2

Redo valves 3 5

Root Replacement| 1 2

Combined

procedures 1 0

Intention-to-treat: P

Transf. Patients 8 3 0,07

PRBC 105 74 0,052

Diprose BJA 95:596, 2005



PRCT: Partial Hepatectomy

Child Placebo | rFVlla (prior incision)
(20pg/kg) | (80pgrkg)
(63) (63) (59)
Extended 11 12 8
Clamp 36 44 40
P
PRBC (ml) | 1024 1354 1036 n.s.
Transf. (n) | 23 26 15 n.s.

Lodge Anesthesiology 102:269, 2005



PRCT: Orthotopic Liver Transplant

Child Placebo | rFVila
(60pg/kg) | (120ug/kg)
(61) (63) (58)
A 1 0 0
B 32 37 38
C 28 26 20
P
PRBC 8,2 7 6,3 n.s.
FFP 11 9,4 11,9 n.s.
PC (ml) 142 82 171 n.s.

Lodge Liver Transpl 11:973, 2005



PRCT: Surgery for Pelvic Fracture

Pelvic Placebo |rFVlla (on skin incision)
Fracture (90ug/kg)

(24) (24)
ISS 9 10

P

Blood loss | 1535 2070 n.s.
PRBC (ml) | 706 289 n.s.
PRBC (n) 2 0 n.s.

Raobaikady BJA 94:586, 2005



PRCT: Spine Surgery

PRBC Requirements

Placebo | rFVlla (Incision)
(3x30) (3x60) (3x120)
(13) (12) (12) (12)

Blood loss (mLs)

1,6 EK 0,9 EK 1,2 EK 0,8 EK

Sachs Spine 32:2285, 2007




Evidence-based Therapies of Intraoperative
Coagulopathies -

Prospective for future studies

® What are haemostatic factors influencing the risk of
bleeding during or after surgery?

» Blood loss
» Dilutional coagulopathy
 Fibrin crosslinking



Blood loss and coagulopathy

Murray DJ . Anesth Analg. 80(2);336-342, 1995




Blood loss and decrease of clotting factors

Murray DJ . Anesth Analg. 80(2);336-342, 1995




Fibrinogen and dilutional coagulopathy

McLoughlin TM. Anesth Analg, 83(3), 459-65 1996




Volume replacement, blood loss and fibrinogen

Prospective randomized trial, spine surgery

N=66 pts.

Gelatine infusion: 8-11 mLs/kg/h

HES infusion: 6-8 mLs/kg/h

RL infusion: 13-15 mLs/kg/h

Indication for Fibrinogen: MCF<7 mm (30 mg/kg), PRBC: Hct.<24%

Gelatine HES RL
Pts. transfused (n) 8/21 13/19 1/20
PRBC transfused (n) | 13 9 2
Pts. with Fibrinogen
Concentrate (n) 7121 6/19 0/20
Estimated blood loss
(mLs) 2000 (1200-3070) |1300 (600-2716) 1100 (800-3200)

Mittermayr M. Anesth Analg 105;905-17, 2007



Fibrinogen replacement in spine surgery

A: induction of anaesthesia, B: before incision; F: 360 minutes thereafter
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Mittermayr M. Anesth Analg 105;905-17, 2007




Faktor XlII and the risk of bleeding

Wettstein, Anesth Analg 2004




Conclusions

PRCTs on rFVlla and other single clotting factor replacement
for prevention of bleeding are inconsistent and inconclusive

Further areas of research....

Potential to crosslink fibrin seems to play a role for
perioperative blood loss

Volume replacement solutions have different effects on the
haemostatic system

Clinical treatment and monitoring algorithms may be of
clinical benefit



Thank you very much for your attention!




PRCT: Orthotopic Liver Transplant

Child Placebo rFVlla single
(20pg/kg) | (40pg/kg) |(80ug/kg)
(19) (18) (24) (22)
B 7 8 10 12
C 12 10 14 10
P

PRBC |11 10 13 10 n.s.
FFP 11 9 16 6 n.s.
PC(ml) | 4 6 9 2 n.s.

Planinsic Liver Transpl 11:895, 2005



PRCTs in Paediatric Cardiac Surgery

Surgical Placebo rFVila
procedures (40ug/kqg) after CPB

(40) (35)
TGA 9 14
TOF 7 6
AVSD 14 13

P

Chest closure
(min) 55,3 98,8 0,026
PRBC (ml) 127 77 n.s.
PC (ml) 43 65 n.s.
FFP (ml) 50 82 n.s.

Ekert Blood Coagul Fibrinolysis 17:389, 2006



Fibrinogen-Metabolismus nach Blutung

Martini WZ et al. AJP-Endocrinology and Metabolism 2005




Fibrinogen und FXIIl in der Neurochirurgie (n=910)

praoperativ

postoperativ

Kein Hamatom Hamatom Kein Hamatom Hamatom (n=39)
(n=871)

F XIII (%) 113.7+£27.3 97.98+25.0* 93.5+24.4 71.4+£20.6#
F 1 (g/dL) 3.43+1.17 2.92+1.22* 2.53+0.99 2.07+0.93#
Thrombozyten 241.9+76.2 222.4+79.8 185.6+68.3 150.5+53.7#
(/nL)
PT (%) 05.31+45.1 91.2+19.5 76.4+12.6 71.7+11.68
aPTT (Sec.) 33.246.6 33.1+7.6 37.5£15.4 37.1+9.1

*p<0.01 vs. kein Hamatom préop
#p<0.01 vs. kein Hamatom praop
8p<0.05 vs. kein Hamatom préop

Gerlach R. Stroke 2002




What | will not talk on...

® Congenital bleeding disorders
® Drug induced bleeding disorders

® Bleeding disorder related to organ failure (liver or
renal failure)

® Acquired haemophilia



