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Strong recommendation. High
quality evidence.

'~ Strong recommendation. Low

guality evidence.

- Weak recommendation. High
quality evidence.

Weak recommendation.
Moderate quality evidence.

Clarity of risk/benefit

Benafits clearly outweigh risk

o mn;pnar repenp Eiﬁﬁ
risk and burdens, or vice
VErsa.

‘Benelits closely balanced with

risks and burdens.

Benefits closely balanced with
risks and burdens, some
uncedainty in the estimates
of benefits, rnsks and
burdens.

Uncertainty in the estimates of

Cuality of supporting evidence

Consistent svidence from well performed randomised,
contmolled thals or ovenwhelming evidence of some
other form. Further research is unlikely to change our

) -::mﬁdm nﬂ'-amrnataafbmmﬁl mdﬂ.r.k.

impact on
‘confidence hthmd mwﬂkﬂw;

change the o

Evidance from nbamat:mal sludies, m'm]rstemmm
clinical experignce, or from randomised, controlled
trials with serious flaws. Any estimate of effect is
uncartain.

Consistent evidence from well performed, randomised,

controlled trials or overwhelming evidence of some
other form. Further research is unlikely to change our
confidence in the estimate of benefit and risk.

Evidence from randomised, controlled trials with
important limilations (inconsistent resulls,
methodological flaws, indinecl or imprecise), or very
strong evidence of some other form. Further research
iif pedomed) is likely to have an impact on our
confidence in the estimate of benefit and risk and may
change the estimate

Eﬁmﬁmw sludies, unsyslamatic

Implications

Strong recommendation, can

apply to most patients in
most circumstances

without resarvation,

Relatively strong

recommandation; might
change when higher quality
avidence becomes
available

altemative approaches
likely 1o be better for some
patients under some
circumstances










I predikce krvaceni, monitorace
koagulace, management
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Low preoperanve fibrinogen concentrations potentially
indicate increased risk of intraoperatve bleeding during
cardiac surgery.

M5, M

Blome M, Isgro F, Kiessling AH, of al Relationship between factor X1l
activity, fibrinogen, hasmostasis screening tests and postoperative
bleeding in cardiopulmonary bypass sumery. Thromb Haemast 2006;
93:1101-110%.

Ucar HI, Oc M, Tok M, o al Preoperative fibrinogen levels as a predictor
of postoperative bleeding after open hearl surgery. Heart Surg Forum
2007, 10:E392-394.

In the obstetnic setring, fibrinogen

measurement 15 reported as the parameter bestcorrelated

with postpartum  bleeding volume and haemostanc

Impairment. de Lioyd L, Bovington R, Kaye A, ef al, Standard haemostatic tests

following major obstetric hasmorrhage fnt J Obstet Anesth 2011;
20:135-141.

Preoperative measurement of fibrin mono-

mer or fibrin degradagon product may also allow nsk

stratification for intraoperatve blood loss, 54

Korte W, Gabi K, Rohner M, et al. Preoperative fibnn monomer
measurement allows risk stratification for high intranpemtive blood loss
in elective surgery. Thromb Haemast 2006: 94:211-215.




1zlepseni stavu pacienta, organizacni
opatreni










Iperoperacni sber krve




We recommend the rounne use of red cell salvage which
15 helptul for blood conservation in cardiac operations

using CPB. 1A
We recommend the use of red cell salvage in major
orthopacdic surgery because it is wseful in reducing
exposure to allogeneie red blood cell transfusion. 1A

We suggest that using perioperative cell salvage during
caesarean section may decrease postoperative homo-
logous transfusion and reduce hospital stay. 2B



Itransfuzni pripravky a krevni
derivaty




Heberl P, Wells Slajchman MA, e all A mulbicenter randomzec
controlled r.:Em:.aJ trial of transfusion requirements in critical Care. N Engl
J Med 1999; 340:408-417.
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We recommend treatment with fibrinogen concentrarte if
significant bleeding 1s accompanied by at least suspected

low fibnnogen concentrations or funcoon. 1C
Rahe-Meyer N, Pichimaier M, Haverich A el al Bleeding managamenl

with fibinogen concentrate targeting a high-nomal plasma fibrinogen
level: a pilot study. Br ! Anaesth 2008; 102:785-782

We recommend thar a plasma fibrinogen concentration
<1.5-2.0gl™" or ROTEM/TEG signs of functional
fibrinogen deficit should be triggers for fibrinogen sub-
stitution. 1C Waeber CF, Girlinger K, Meininger D, e al. Point-of-care testing: a

prospective, mndomized clnical trial of efficacy in coagulopathic cardiac
surgery patients. Anesthesiology 2012; 117:531 -4 7.

We suggest an inittal fibnnogen concentrate dose of
25-50mgkg . 2C

Rahe-Meyer N, Sclomoen G, Winterhalter M, ef al Thromboelastometry-
puided administation of fbrAinogen concentrate for the treatment of
excessive intmoperative bleeding in thomcoeabd ominal acrtic aneurysm
surgery. J Thorac Cardiovasc Surg 2000; 138:604 -702.

In contrast to cryoprecipitate, freeze dried fibrinogen
concentrate offers standardised fibrinogen content, faster

reconstitution and impr{wed t.}‘fﬁtﬂf_“j.r. Hoffman M, Koepke JA, Widmann FK. Fibrinogen content of low-volume
cryoprecipitate. Transfuson 1987, 27 :356-354.




Recombinant FVlla should be administered before
haemostasis is severely compromised.*" The oprimum
dose s 90—120 pz kg™ ', and this can be repeated. Hypo-
ﬁbrinﬂgcnm:mia,”' ﬂ]l'ﬂmbﬂ-i:?[ﬂ?ﬂ{:ﬂiﬂ, hypotherma,
acidosis and hyperfibrinolysis*™*"= should all be treated
before tFVIla is used.




lantifibrinolytika




kyseliny tranexamové

An analysis of tanexamic acid use in 20 211 trauma
paticnts showed that it improves survival rates by
approximately 10%.*"

Tranexamic acid doses of up to 25mgkg ' are usually

recommended; these can be repeated or followed by

continuous infusion (1-2mgkg 'h™").




'korekce spolupusobicich

faktoru




Hypothermia and acidosis each induce coagulopathy. A
core temperature of <34°C mhibits thrombin generaton,
fibnnogen synthesis and platelet function, and increases
fibrinolysis. Acidosis (pH < 7.1) inhibits thrombin gener-
ation and platelet funcrion, while acceleranng fibrinogen

degradanion. Reversal of acidosis does not correct acido-
sis-induced coagulopathy. The positively charged Ca™"
enhances fibrin polymerisation, coagulation factor activity
and platelet actoviry.




| dosazeni normotermie redukuje krevni
ztraty a mnozstvi trf 1B

A meta-analysis found that even mild hypothermia (< 1°C
below normal ) increases blood loss by approxaimartely 16%

and relative nisk of transfusion by approximartely 229% in

surrical patuents. Rajagopalan S, Mascha E, Na J, Sessler DL The effscts of mild
perioperative hypothermia on blood loss and transfusion requirement,

Anesthesiology 2008; 108:71-77.

'rEVlla
We suggest that rFVila may be used in treatment of

patients with hypothermic coagulopathy. 2C




Blood pH Levels

rido [ormal
CI00SIS | Normal
nll

| pokracovat v korekci pH 1C EANTRRT

Itis vitally inportant to mainfain the body acid alkaline balance at the comect
pH level to enjoy good health and avold degenerative disease,

A pH decrease from 7.4 to 7.0 can reduce FVII acovicy ru
vitro by >90% and FVIL/TF acrivity by >60%. Other
m wifre data show rFVIla sensioivity to temperature as
well as pH.

We recommend that tFVIla should only be considered
alongside pH correction. 1C

I calcium u masivnich trf korekce na
>0,9mmol/l 2B

We suggest that caleium should be administered dunng
3 4 3 = 3 3 M
massive transfusion if Ca™ ™ concentration is low, in order
; —1
to preserve normocalcaemia (209 mmol 1 7). 2B



'radiologické a chirurgické
intervence




Ljungdahl M, Erksson LG, Nyman R, Gustaveson 5. Arterial

embolisation in management of massive bleeding from gastnc and
ducdenal ulcers. Eur J Surg 2002, 168 :3B4 -390,
Loffroy R, Guiu B, Cercueil P, e al Refractory bleeding from
pastroduodenal ulcers: artenal embolization in high-operative-risk
atients. J Clin Gastroenteral 2008; 42:361 -367.

Chou WG, Lu CH, Lin G, &t al Transcutaneous arterial ambolization to
control massive wwmor bleeding in head and neck cancer: 63 patients’
exparignces from a single medical center. Suppor Care Cancer 2007;
15:11856-1190.

ansueto G, Cenzi D, 'Onofio M, et al Endovascular treatment of
arlerial bleeding in patents with pancreatitis. Fancreatology 2007;




lekonomickeé aspekty







I krvaceni a trf allogennich produktu nezavisle zvysuje
morbiditu, mortalitu, dobu hospitalizace a naklady B

Antifibrinolytika redukuji perioperacni krevni ztraty,
potrebu trf, coz je z hlediska financnich nakladu
vyznamné A

peroperacni sbér krve muze byt efektivni

korekce 1écby na zakladé vysledki ROTEM/TEG muze
vést ke J, nakladu B

TEN P naklady B

pouziti fibrinogenu a PCC na zakladé monitorace R/T
neni spojena v vyssim vyskytem TEN C




'jednotlivé obory a specificke
klinicke situace




I aspirin — clopidogrel kontindilné T rizinu
krvaceni, pokud ex 1" riziko TEN A

I co nej

| profy

cashejsi opetna terapie 2C

akt. podani 2g fibrinogenu u hladiny pod

3.8g/

vede k { kr. ztrat

We recommend that fibrinogen concentrate infusion
gurded by pomnt-of-care viscoclasnc coagulation monitor-
g should be used to reduce perioperative blood loss 1n
complex cardiovascular surgery. 1B

We suggest that recombinant FV1la may be considered
for patients with intractable bleeding during cardiovas-

cular surgery

once conventional haemostatic oprnons have

been exhausted. 2B







Despite PT, aPTI and INR indicating coagulopathy in
CLD, global coagulation tests (thrombin generation and
TEG/ROTEM) suggest that haemostasis is balanced in
stable CLD. C

A low central venous pressure and restrictive fluid admin-
istration reduce bleeding. B

We recommend that early treatment involves immediate
use of vasopressors (somatostatin or terlipressin) to
reduce bleeding and early interventional endoscopy.
Antibiotics must be started on admission. 1A




We suggest that fibrinogen concentrate (30—-30mgkg ")
or cryoprecipitate (3mlkg ') may be used to increase
plasma fibrinogen concentrations above trigger values of
1.5-2.0gl™" or FIBTEM MCF > 7mm in bleeding
children. 2C

We suggest that perioperanve antfibrinolyuce therapy
should be used to reduce blood loss and transfusion
requirements in cardiac and non-cardiac paediatric
surgery. 2A












We suggest against normovolaemic haemodilution
because it does not reduce allogeneic transfusion. 2A







We suggest assessing fibrinogen concentration in par-
turients with bleeding, as concentrations <2gl~" may
dentify those at risk of severe PPH. 2C

Platelet count <100 x 10°1"" at the onset of labour,
particularly combined with plasma fibrinogen concen-

tration <2.9gl', may indicate an increased risk of
PPH. C

aPTT and PT are of little predictive value for PPH. C

Thromboelastometry can identify obstetric coagulopathy
and hyperfibrinolysis and guide haemostatic therapy. C




Considering physiologically elevated fibrinogen concen-
trations in pregnancy, we suggest that a higher trigger
value for treating hypofibrinogenaemia may be reguired. C

ibrinogen concentrate represents an alternanve
therapy, and empirical use in bleeding panents (8-33%
obstetric) has indicated potential redurtons in blood loss

and transtusion requirements. Tngger levels for
fibrinogen substitution vary between 1 and 2g17', with a
mean adminmstered dose of 2—4 . Studies

Investiganng cryoprecipitate in obstetnic patents were
IR L% p- T ] b



I Kyselina tranexamova

We recommend the administration of tranexamic acid in
obstetric bleeding to reduce blood loss, bleeding
duration and the number of units transfused. 1B

We suggest that tranexamic acid be considered before
caesarean section. 2C

In antepartum bleeding, we suggest administration of
tranexamic acid. 2B

I rFVlla

We recommend that rFVlla should only be considered
as last-line therapy because of its thromboembolic nisk.

1B

We suggest that fibrinogen concentration and number of
plateleis should be optimised before administration of
rFVila. 2C













