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Modern Treatment of Abruptio Placentae

JAMES A. MERRILL, M.D., San Francisco

HEMORRHAGE CONTINUES to be one of the major
causes of maternal death. Deaths due to infection
have decreased sharply but there has been much less
change in the proportionate number of deaths due
to other members of the classical triad—toxemia and
hemorrhage. The work of several maternal welfare
committees indicates that|probably 75 per cent of
hemorrhagic deaths are preventable. Therefore, in
order to reduce maternal mortality further, the pre-
vention, control and treatment of hemorrhage must

planted

75% amrti na krvaceni je cent

st haz-

pravdépodobné preventabilnich |ecding

e grade

of abruptio placentae that causes death, the mortality
rate associated with this grade approximates 10 per
cent. Fortunately, the severe form is not common,
occurring in about 15 per cent of cases of premature
separation. Often the only evidence of premature
separation is that found by pathologic examination
of the placenta. Moreover, diagnosis and treatment
of abruptio placentae are frequently linked with an-
other complication of pregnancy—toxemia.

From _the De of Obstetrics and Gynecology, University of
California School of Medicine, San Francisco 22.
* Presented before the Section on Obscetrics and Gynecol at the
86th Annual Session of the California Medical Association, Los An-
geles, April 28 1o May 1, 1957.

SYSTEMIC EFFECTS OF ABRUPTIO PLACENTAE

Various lines of investigation have shown the se-
vere grade of premature separation of the placenta to
be accompanied by systemic effects, some of which
are potentially lethal, and which include:

1. Clinical shock, sometimes out of proportion to
blood loss or hypotension.

2. Disseminated deposition of fibrin.

3. An in vivo defibrination of the blood with a
decrease or absence of fibrinogen, sometimes result-
ing in incoagulable blood.

4. Ischemia of the renal cortex, leading to vary-
ing degrees of necrosis.

5. Activation of a fibrinolysin in the plasma.
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Epidemiology and definition of PPH worldwide
Jan Blaha (Associate Professor) & &, Tereza Barto$ova Anaesthetist =i

Department of Anaesthesiology and Intensive Care Medicine, First Faculty of Medicine, Charles University

and General University Hospital in Prague, U Nemocnice 2, 128 08, Prague 2, Czech Republic

Available online 10 December 2022.

Zpozdéni |écby az u 90% pripadu krvaceni (PPH)

In the United States, during
the period from 1993 through 2014, the rate of PPH (defined as blood loss >1000 ml) requiring a blood
transfusion increased from approximately 8 to 40 per 10 000 deliveries [103]. An increase in high-risk
groups such as higher maternal age, obesity, more frequent and serious comorbidities, especially
cardiovascular, or increased cesarean section rates cannot fully explain this rise [104,105]. The
increasing incidence of PPH suggests an incomplete implementation of guidelines [ 106—108], resulting
in treatment delays or suboptimal care, which are increasingly being reported in 30—90% of PPH cases
[109—112]! Moreover, reports from confidential inquiries have shown that as many as 67% of the
deaths in the United States and 85% of those in France are avoidable, resulting as they have from either
delayed or inadequate treatment [113—115]. Delays in diagnosing and treating PPH are believed to
directly affect the severity of bleeding, the development of complications such as coagulopathy, and
result in higher morbidity and mortality. Delays are reported to be caused by misinterpretation of the
extent of blood loss and its physiological effects, failure to recognize hidden bleeding, and failure to
escalate care to more senior colleagues [116—118].

67% v USA a 85% ve Francii umrti bylo preventabilnich !!!
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Proper Estimation of Blood Loss on Scene of Trauma: Tool or Tale?

Matthias Frank, MD, Uli Schmucker, MD, Dirk Stengel, MD, PhD, Lutz Fischer, MD, Joern Lange, MD,
Rico Grossjohann, Dipl. Phys., Axel Ekkernkamp, MD, PhD, and Gerrit Matthes, MD, PhD

(J Trauma. 2010;69: 1191-1195)

The Journal of TRAUMA® Injury, Infection, and Critical Care * Volume 69, Number 5, November 2010 Proper Estimation of Blood Loss on Scene of Trauma
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Figure 1. Estimation of blood loss by emergency physicians
and paramedics for stable and unstable patients. Given p
values indicate the statistical significance of the difference to
the actual blood loss of 300 mL.
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Figure 2. Estimation of blood loss by emergency physicians
and paramedics for stable and unstable patients. Given p
values indicate the statistical significance of the difference to
the actual blood loss of 800 mL.
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Figure 3. Estimation of blood loss by emergency physicians
and paramedics for stable and unstable patients. Given p
values indicate the statistical significance of the difference to
the actual blood loss of 1,500 mL.

Frank M, et al. J Trauma 2010;69:1191-5
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ORIENTACNI TEST SRAZENI KRVE
S TROMBINEM

Measure all phases of hemostas
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The TEG® hemostasis system continucusly measures all phases of hemostasis as a
net product of whole blood components.
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Frovee Th.—Medieal care on Omaha Beach, June 1044, Note the absence of a litter.
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Fig. 1. Percentage mortality associated with low, medium, and high
plasma fo RBC ratios transfused at admission. Ratios are median
ratios per group and include units of fresh whole blood counted both
as plasma and RBCs.

Figure 1 Survival curves for each category of fresh frozen
plasma : packed red blood cell ratio
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The lowest mortality was observed in the category of patients who
received a ratio of fresh frozen plasma:packed red blood cells
(FFP:PRBCs) equal to or greater than 1:1. Most of the separation
of the survival curves occurred immediately after the injury. Data from
[16].

Borgman et al. J Trauma. 2007;63:805-813.

Griffee et al. Current Opinion in Anaesthesiology 2010,23:263-268
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Time matters in 1:1 resuscitations: Concurrent administration
of blood:plasma and risk of death

Stephanie A. Savage, MD, Ben L. Zarzaur, MD, Martin A. Croce, MD,
and Timothy C. Fabian, MD, Memphis, Tennessee

J Trauma Acute Care Surg 2014; Volume 77, Number 6

Hazard Ratios for Mortality in CAT+ Patients
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Reconstructing

I hear the train a comin’
—Jobnny Cash, Folsom Prison
Blues. 1956

niTary medicine has been,
and continues to be, ar the

forcfront of many important med-
ical devclopments and innova-
tions, especially in the arca of the
care of traumatic injury. The ad-
vances made for combat casualty
carc have had important and last-
ing impacts on the carc of civilian
trauma. Included in these have
been the trearment of hemor-
rhagic shock. fluid resuscitation,
and transfusion of blood and
blood components. In this issuc
of ANESTHESIOLOGY, Ho er al.” ex-
aminc the cvidence for the in-
creased use of plasma in treating
major hemorrhage, a practice that
began in the U.S. military and chat

has been embraced in U.S. civilian
practice, as well.
The ability to scparate whole
blood into componcnts began
with Cohn’s scparation of plasma

Deconstructed Blood for Trauma

RS
iy,
g

“The logical question that
should arise is that if a ratio
of transfused red cells to
plasma of 1:1 is beneéeficial,
then why not transfuse whole
blood, thus reducing substan-
tially recipient exposure to

ccived as not neceded, while fur-
nishing them for paticnts who do
neced them. Although this strategy
has been successful for those cir-
cumstances of a deficiency of one
specific component, the overall ef-

ficacy of this strategy for patients

nceding more than one, or all
components of blood, is question-
able and untested. The almost
ubiquitous scparation of all blood
collected in the United States,
Canada. and Europe into red cells
and plasma (for freczing or further
fractionation) proceeded well be-

abetred by the development of re-
gional blood centers, rather than
individual hospitals, as the major
collectors of blood. The fow who
objected cited the additional cost
and cffort to transfuse both plasma
and packed red cells (PRBC) for
those in need of whole blood. es-
for massive hemor-
* implying that collection
agencics were motivated by aims

into fractions (“fractionation”) »
and his suggestion thar they be donors?
“explored . . . to determine their
possible valuc in therapy.™ This eventually created an entire
fractionation industry with the ability to isolate various “frac-
tions” with significant therapeutic cfficacy for specific disor-
ders. The development of the plastic storage bag and other
technological advances, such as component-specific storage/
presenvation, contributed importandy to the development of
componcnt therapy, as well.* Thus, dinicians have been able
to provide paticnts with the specific components required,

without simultancously transfusing components that arc per-
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other than dinical care.” However,
the need for whole blood was chal-
lenged as unsupported by some at
the Amcrican Red Cross,” the largest collector of donated
blood in the United States. Patients who bleed sufficient
quantitics of whole blood require all components con-
tained therein. For the past several decades this has re-
quired scparate transfusion of PRBCs, plasma, and plate-
lets. Scveral medical specialty socictics, the American
Socicty of Anesthesiologists included, have reccommended
that plasma be transfused only when there are clinical
data/diagnoses to support the nced for augmentation of
coagulation factors.®”

Basced on databasc analyses of the combat injured,'® the
U.S. military reccommends greater use of plasma’' than has
been recommended previously.” Consequently, in military
in-theater practice the ratio of transfused PRBCs to fresh

frozen plasma (FFP) has approached their recommended 1:1

March 2012
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Koncept ,,WALKING BLOOD BANK*

Red blood cell processing methods and in-hospital mortality: 3 @
a transfusion registry cohort study ’

Nancy M Heddle, Donald M Arnold, Jason P Acker, Yang Liu, Rebecca L Barty, John W Eikelboom, Kathryn E Webert, Cyrus C Hsia, Sheila F O'Brien,
Richard J Cook

BLOOD IS FOR BLEEDING. Summary

Background Quality of red blood cells (RBCs) varies depending on the method of processing the whole blood donation,

Lancet Haematol 2016
s A LT w AT E R Is F o n and the method of processing might affect outcomes in patients transfused RBCs. We aimed to establish whether an  published online

association exists between in-hospital mortality and RBC processing method and duration of storage. March 4,2016

co oKlNG P As Methods We did a retrospective registry cohort study using data from three a
L}

Canada, and Canadian Blood Services over a 6-year period (2008-14). Adult pati

hospital and who received RBC transfusions were included in the study. All tr: Old red cellfiltered I
-SPINELLA 2017 the method of processing (red cell filtered or whole blood filtered) and storage ag 0Old whole blood filtered PR E—
old 36-42 days). The primary outcome was in-hospital mortality. We used Cox i
time-dependent stratification variables and fixed stratification variables, and co1 Mid-age whole blood filtered — -

Fresh red cell filtered =
Findings Between April 1, 2008, and March 31, 2014, 91065 RBC transfusions*
included in the analyses. When storage duration was included in the model, i: Fresh whole blood filtered =
increased with fresh whole blood filtered units compared with the referenc Mixed
units (hazard ratio 2-19, 95% CI 1-09-4-42; p=0-033). Differences between Ixed exposure B
were not significant. 0"5 1 1!5 2!0 3{0 4[5

Interpretation The potential effect of whole blood processing methods on p:
investigation, since adverse outcomes could be reduced by minor changes to blo
management policies.

Hazard ratio

Figure 3: Forest plot for in-hospital mortality

Cox regression model for in-hospital mortality for the six categories of red blood
cells exposure compared with the reference category. Hazard ratios >1 are
associated with a higher risk of death.

Transfusion Medicine Reviews 32 (2018) 28-35
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Frovee Th.—Medieal care on Omaha Beach, June 1044, Note the absence of a litter.
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Fig. 1. Percentage mortality associated with low, medium, and high
plasma fo RBC ratios transfused at admission. Ratios are median
ratios per group and include units of fresh whole blood counted both
as plasma and RBCs.

Figure 1 Survival curves for each category of fresh frozen
plasma : packed red blood cell ratio
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The lowest mortality was observed in the category of patients who
received a ratio of fresh frozen plasma:packed red blood cells
(FFP:PRBCs) equal to or greater than 1:1. Most of the separation
of the survival curves occurred immediately after the injury. Data from
[16].

Borgman et al. J Trauma. 2007;63:805-813.

Griffee et al. Current Opinion in Anaesthesiology 2010,23:263-268
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Transport Time and Preoperating Room
Hemostatic Interventions Are Important:
Improving Outcomes After Severe Truncal Injury

John B. Holcomb, MD, FACS

Holcomb. Crit Care Med 2018; 46:447-453
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Figure 2. After admission, PRospective Observational Multicenter Major Trauma Transfusion (PROMMTT)
and Pragmatic Randomized Optimal Platelet and Plasma Ratio (PROPPR) patients die early and at a very Figure 3. Death versus time: U.S, vehicle-related fatalities from 2003
reproducible rate, n = 1,925. Modified from Fox et al (22). to 2005. n = 55,537 Modified from Champion et al (23). % Prehospital
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i i Ceska spolednost anesteziologie Slovenska spolotnost anestézioldgie
Ny resuscitace a inlenzivnl madiclny a intenzivnej mediciny

SEMINARE ZIVOT OHROZUJICI KRVACENI
V RUZNYCH OBORECH - UPDATE 2021

DOC. MUDR. JAN BLAHA, PH.D.: ZAVER

K , L HROZUJICI KRVACE
% 0ATE 2021 OBORgEH - UPDATE

: i
-eska spolegnost anesteziolog

‘esuscitace a intenzivnj medici

M je dobrovoing,
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Jaky typ hemokoagulacni podpory nejcast&ji volite u rodicky s Zivot ohrozujicim krvacenim?

CERSTVE ZMRAZENDU PLASMU FIBRINOGEN
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Adaptovano z Hess et al. J Trauma. 2008;65:748-54
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Effect of early tranexamic acid administration on mortality,
hysterectomy, and other morbidities in women with
post-partum haemorrhage (WOMAN): an international,
randomised, double-blind, placebo-controlled trial

Published Online

April 26, 2017
http://dx.doi.org/10.1016/
S0140-6736(17)30638-4

WOMAN Trial Collaborators*

Summary

Background Post-partum haemorrhage is the leading cause of maternal death worldwide. Early administration of
tranexamic acid reduces deaths due to bleeding in trauma patients. We aimed to assess the effects of early administration
of tranexamic acid on death, hysterectomy, and other relevant outcomes in women with post-partum haemorrhage.

. fijna 2023

Tranexamic acid Placebo Risk ratio
group deaths group deaths (95% CI)
<3 hours
WOMAN 89 (1-2%) 127 (1.7%) | 0-69 (0-53-0-90)
CRASH-2 345 (5-1%) 470 (7-0%) —— 072 (0-63-0-83)
Overall 434 (3-0%) 597 (4-2%) = 0-72 (0-64-0-81)
p=0-75*
=3 hours
WOMAN 66 (2-6%) 63 (2-5%) | 1.07 (0-76-1-51)
CRASH-2 144 (4-4%) 103 (3-0%) — > 144(11289)
Overall 210 (3-6%) 166 (2-8%) — e 1.27 (0-96-1-69)
p=0-17* p<0-0000*
04 06 0'8 10 12 14 16
Favours tranexamic acid Favours placebo

Figure 5: Time to treatment
*Heterogeneity p value.
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U masivniho krvaceni je
fibrinogen prvnim faktorem, ktery

dosahne kriticky nizke hladiny!

Brenni M, et al. Acta Anaesthesiol Scand. 2010;54:111-117

Injury, Int ]. Care Injured 48 (2017) 1074-1081

Fibrinogen is an independent predictor of mortality in major trauma

patients: A five-year statewide cohort study

Zoe K. McQuilten®"", Erica M. Wood", Michael Bailey?, Peter A. Cameron®, David ]. Cooper®

ZK McQuilten et al. /Injury, Int. [ Care Injured 48 (2017) 1074-1081

Table 2

Patient outcomes according to fibrinogen level on admission.
Outcome Less 1g/L 1-15g/L 1.6-2.0g/L 2.1-4.0gfL Greater than 4 gL p-value
Massive transfusion 63 (55.3%) 93 (32.9%) 104 (16.9%) 124 (41%) 12 (1.6%) <0.01
ICU LOS days®, mean (95% CI) 8 (6,11) 7.5 (6, 9) 6(5,7) 5 (4, 5) 5(4,5) <0.01
Hospital LOS days”, mean (95% 1) 21 (17, 26) 17 (15, 19) 12 (11,13) 8 (8,9 9(8,10) <0.01
24-h mortality ean- [ s Tu -4 1 - e W e gy 1 - 3(04%) <0.01

54 (47.4%) I 7 (25.1%) 1 77 (12.5%) 186 (6.2%) 53 (7.2%) <0.01

In-hospital mortality

ICU - intensive care unit; LOS - length of stay.
* Restricted to patients who survived until hospital discharge.




International Journal of Obstetric Anesthesia (2018) 33, 4-7
0959-289X/$ - see front matter © 2017 Published by Elsevier Ltd.
https://doi.org/10.1016/j.ij0a.2017.08.008
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EDITORIAL ELSEVIER

www.obstetanesthesia.com

How to replace fibrinogen in postpartum haemorrhage
situations? (Hint: Don’t use FFP!)

EJA Eur J Anaesthesiol 2017; 34:332—-395
e | | 1.7. General coagulation management

Management of severe perioperative bleeding: guidelines Fibrinogcn COI]CCI'ltl'EltiOI] Of lCSS Eh‘cll'l 15 to Zg l—l iS
from the European Society of Anaesthesiology ) N . o )

First update 2016 considered as hypofibrinogenaemia in acquired coagulo-
i s St oo Rt v e, e . Finenes b e pathy and is associated with increased bleeding risk. C

Thorsten Haas, Matthias Jacob, Marcus D. Lancé, Juan V.L. Pitarch, Susan Mallett,
Jens Meier, Zsolt L. Molnar, Niels Rahe-Meyer, Charles M. Samama, Jakob Stensballe,
Philippe J.F. Van der Linden, Anne J. Wikkelsa, Patrick Wouters, Piet Wyffels and Kai Zacharowski

We recommend treatment of hypofibrinogenaemia in
bleeding patients. 1C

Plasma transfusion alone is not sufficient to correct hypo-
fibrinogenaemia. C




British Journal of Anaesthesia 113 (4): 585-95 (2014) BJA Submitted: 29 December, 2020  Accepted: 22 January, 2021 Online Published: 09 February, 2021 DOLI:10.22514/5v.2021.030
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Theoretical modelling of fibrinogen supplementation with - Signa Vitae
therapeutic plasma, cryoprecipitate, or fibrinogen concentrate Blood management in post-partum haemorrhage,

P. W. Collins*, C. Solomon?23, K. Sutor?, D. Crispin, G. Hochleitner3, S. Rizoli6, H. Schéchl 8, inCIUding pOint Of care CoagUIatiOn tests

M. Schreiber® and M. Ranucci® ) .
Martha Belete:f, Edmund Gerrans®f, Madhavi Keskar:*

150 merset_ Foundati.on Tru.st, Musgrove Abstract
:Z:ks';fpult:[ Parkfield Drive, Taunton, Postpartum haemorrhage (PPH) is the leading global cause of maternal mortality, and an
Fib level graph ' important cause of morbidity and mortality in the UK. Management of PPH requires
*Correspondence a patient centred team approach to ensure effective management. Early recognition
—e—Plasma —e— Cryo —e— FibCon * RBC addition — Target oo Keuary . o ] 9 BT €5
100 3 g enavitesan | 6,2 Replacing Fibrinogen o, Pregnancy
! These authors con| o . L L t state. Blood
90 Fibrinogen should be replaced either by giving cryoprecipitate |xed transfusion
8o or fibrinogen concentrate [ 1, 55]. Both contain higher concen- d?:;:"gj:g: :;.
’Ué 70 trations of fibrinogen compared to FFP, which has relatively |calassessment.
3 0 low concentrations of fibrinogen and can dilute down existing ﬁ;}g:;’g:;éi;:
= 4518 fibrinogen within the circulation [13]. A multicentre double- }idly increasing
£ blinded RCT in primary PPH showed outcomes were not [ tests such as
< 30 . . L. _ £G) allow rapid
20 improved when fibrinogen was empirically replaced [59]. 2 | markers of
10 pools of cryoprecipitate or 4 g of fibrinogen concentrate should  pd inform blood
0- —8— be transfused if FIBTEM A5 7-11 mm or Clauss ﬁbrinogen. is ;2::::;:?3
05 1 15 2 25 < 2 g/L. If FIBTEM AS < 7 mm then 3 pools of cryoprecip- puired to clarify
Plasma Fib level (g litre™) itate or 6 g fibrinogen concentrate should be transfused [55]. :; E‘S:Z[f{bg:
Cryoprecipitate requires thawing, which can delay transfusion.
Fibrinogen concentrate does not require thawing and so can be
more rapidly transfused [13]. If these transfusion triggers are
met but bleeding has stopped and there is no clinical concern
then fibrinogen replacement can be withheld [40, 55].
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minor to
moderate injury The current understanding of trauma-induced coagulopathy (TIC):
Endothelial oo tissue damage and bleeding with inflammatory response a focused review on pathophysiology
ar::ti‘:fat?ols J' Stefano Giordano'(®+ Luca Spiezia' + Elena Campello' + Paolo Simioni'
thrombin gene ration Thrombotic and Haemorrhagic Diseases Unit, Department of Medicine, University of Padua, Padua, Italy
catecholamines (e.g. epinephrine)
hormones (e.g. vasopressin)
cytokines (e.g. TNF and IL-1) Fig. 3 Evolution from progressive endothelial reaction (from phys-
l iological activation to pathological damage and capillary leakage) to
Physfo[ogfca[ pro-thrombotic environment for wounds care in progressive traumatic damage (from minor to massive injury,
Qo minor to moderate injury (hypercoagulabilty) indicated with a_ thunderbolt in the figure). When frauma occurs,
. . tissue damage and bleeding activate the inflammatory response with
P a ﬂ?OIogf ca f [ \} - I aﬁgi’;ﬁ?:;: xz:zzzgf;ai:c;ﬁ:ﬂo the generatigon of gr-s:aterg amounts of thrombin, Zatecgzlamines,
_ ‘-————"\\‘—H—H'W massive injury (hypocoagulability) honpones and 'cytokinesA The zum is to ct:e'ate a pro—thro]'nbotic
Endothelial e e * S8 environment with hypercoagulability capacities that are vital to
damage * restore endothelial function after minor-to-moderate injuries. In case
of severe-tp-massive injuries, a derangement of the haemostatic
system takes place resulting in the failure of healing capacities. The
final stage is the capillary leakage syndrome with excessive vascular
permeability (red arrow in the figure) that leads to edema, hypov-
olemia and hypotension. DIC disseminated intravascular coagulation,
Capillary ACoTS acute coagulopathy induced by trauma and shock, FDPs
leakage fibrinogen degradation products, TM thrombomodulin, EPCR
syndrome endothelial protein C receptor, APC activated protein C, EGL
endothelial glycocalyx layer, Syn/ syndecan-1, HA hyaluronic acid,
HS heparan sulfate, CS condroitin sulfate, WPBs weibel-palade
bodies, tPA tissue plasminogen activator, Ang2 angiopoietin-2, PAR]
severe fo protease activated receptor 1, TM thrombomodulin, APC activated
massive injury

protein C, NO nitric oxide, PGI, prostaglandin [,, fPA tissue
plasminogen activator, —p directly leads to, - —p inhibits,
~~—— indirectly leads to and —=> higher/lower levels of

Giordano S et al. Intern Emerg Med (2017) 12:981-991
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. . Cellular and Anaerobic
Hemorrhagic blood failure: Oxygen debt itochondrial | P
’ mitochonaria Metaboli

| th dothelial d dysfunction RLAROUSIY | gy
coagulopathy and endothelial damage
Nathan J. White, Kevin R. Ward, Shibani Pati, Gelr Strandenes and Andrew P. Cap e~ Cellular and Coagulopathy

Oxygen Debt xidation endothelial . .

University of Washington Division of Emergency Medicine and Harborview Medical Center xyg activation/dysfunction with PrOtE'-O'YSlS
Michigan Center for Integrative Research in Critical Care and University of Michigan Department - @@ v
of Emergency Medicine, Ann Arbor, Ml USA .
Blood Systems Research Institute and the University of California, San Francisco, CA USA i b
Norwegian Naval Special Operations Command and Department of Immunology and Transfusion Adrenergic I ﬂ t- ‘
Medicine, Haukeland University Hospital, Bergen, Norway Activation . nrflammation
Coagulation and Blood Research, US Army Institute of Surgical Research, JBSA Fort Sam
Houston, TX USA - -

Figure 2.
Schematic of key linkages between oxygen debt, cellular dysfunction, and coagulopathy
during hemorrhagic blood failure.

Blood Failure

Coagulopathy

Blood Product PRBC Plasma ryo Platelets Whole Blood

Oxygen Debt
(Oxygen Content, Cardiac Output
and Delivery)

Endotheliopathy

Shock

Endotheliopathy

(Glycocalyx, Proteolysis, Barrier)

Injury
o Coagulapathy
(Proteolysis, Factors, Clot Formation)
Blood Loss

Figure 3
Figure 1. Schematic summarizing the effects of individual blood products on the three components of

Schematic representing the components of hemorrhagic blood failure.

hemorrhagic blood failure. PRBC= packed red blood cells, Cryo= cryoprecipitate

Trauma Acute Care Surg. 2017 June ; 82(6 ): S41-549
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Relative concentrations of haemostatic factors and cytokines
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All plasma products are not created equal: Characterizing
differences between plasma products

Philip C. Spinella, MD, Elfaridah Frazier, PhD, Heather F. Pidcoke, MD, PhD, Dennis J. Dietzen, PhD,
Shibani Pati, MD, PhD, Oleg Gorkun, PhD, James K. Aden, PhD, Philip J. Norris, MD,
and Andrew P. Cap, MD, PhD, St. Louis, Missourt

Sysmex cells/pL

RBC WBC Platelets
FFP 100 (0.0-125)* 0.5 (0.0-25.3) 800 (450-1,450)*
SD 0 (0.0-0.0) 0(0.0-1.3)19 0 (0.0-0.0)*
Flow cytometry cells/nL
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Values presented as median with IQR. For all significant comparison, p < 0.05.
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Anaesthesia 2019, 74, 180-189 doi:10.1111/anae. 14495

Fibrinogen concentrate vs. fresh frozen plasma for the
management of coagulopathy during thoraco-abdominal
aortic aneurysm surgery: a pilot randomised controlled trial

G.A. Morrison, J. Koch,' M. Royds,.I D.McGee,’R. T. A. Chalmers,” J. Anderson® and
A.F.Nimmo'

1 Consultant, Department of Anaesthesia, 3 Consultant, Department of Vascular Surgery, 4 Consultant, Department of
Haematology, Royal Infirmary of Edinburgh, Scotland, UK

Summary

Major vascular surgery is frequently associated with significant blood loss and coagulopathy. Existing evidence
suggests hypofibrinogenaemia develops earlier than other haemostatic deficiencies during major blood loss.
The purpose of this study was to assess whether the use of an infusion of fibrinogen concentrate to prevent and
treat hypofibrinogenaemia during surgery resulted in satisfactory haemostasis, removing or reducing the need
for blood component transfusion. Twi
aneurysm repair were randomly alloca
treat hypofibrinogenaemia during surgt
and laboratory testing, respectively, ar
blood losses of up to 11,800 ml in the
frozen plasma during surgery, and only
blood component administration durin
units in patients allocated to fresh frc
concentrate (p = 0.011). All patients

haemostasis at the end of surgery. Mea
allocated to fresh frozen plasma and fik
mean (SD) international normalised rati
allocated to fresh frozen plasma (1.1
respectively). Fibrinogen concentrate n
coagulopathy during thoraco-abdemin
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Reversal of trauma-induced coagulopathy using first-line coagulation factor
concentrates or fresh frozen plasma (RETIC): asingle-centre, parallel-group,
open-label, randomised trial

Petra Innerhofer, Dietmar Fries, Markus Mittermayr, Nicole Innerhofer, Daniel von Langen, Tobias Hell, Gottfried Gruber, Stefan Schmid, Barbara Friesenecker, Ingo H Lorenz,
Mathias Strohle, Verena Rastner, Susanne Triibsbach, Helmut Raab, Benedikt Treml, Dieter Wally, Benjamin Treichl, Agnes Mayer, Christof Kranewitter, Elgar Oswald

100 [ Single dose
[ Double dose
9o- HH Double dose and rescue

38
80 (76%)

x = méneé podanych transfuznic

hy (%)

1

10 2
(4%)
o . ,
FFP

CFC

Figure 3: Percentage of patients with reversal of coagulopathy after either
single-dose or double-dose study drug administration during the

first therapy loop, and percentage of patients needing double-dose and
rescue medication during the first 24 h in the intention-to-treat population
CFC=coagulation factor concentrates. FFP=fresh frozen plasma.
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Hypofibrinogenaemia

Shigetaka Matsunaga?, Yasushi Takai?, Eishin Nakamura?, Sumiko Era?, Yoshihisa Ono?,
Koji Yamamoto?, Hiroo Maeda? & Hiroyuki Seki*

KOAGULACNI FAKTORY versus PLASMA

Fipravku!

Abruption F+F (n=8) | Abruption F (n=18) | P-value
Hb (g/dl) 7.27+£1.39 7.00£1.93 >0.05
PT% 58.5+16.6 59.54+19.8 >0.05
Tihsinacan (smal/dl) Q2 £.L2N QO Q1 E_L’I’li) >005
365 >0.05
19 >0.05
10 0.0122

-e treatment, and

0 units of red blood
rcentage; RCC, red cell
:ntrate; F, fresh frozen

kongre
one

a 5.-7. fijna 2023



((ykoVA A, . . SMO -510-05 JAMA Surgery | Original Investigation

N e”o Odborna smérnice . ) . .

3 2 verze 5 Association of Perioperative Red Blood Cell Transfusions

T S . . . . . .

3 ” Thomayerova nemocnice With Venous Thromboembolism in a North American Registry

SN Transfuzni oddéleni strana 4 z 17
Videfiska 800, 140 59 Praha 4 - Kré Ruchika Goel, MD, MPH; Eshan U. Patel, MPH; Melissa M. Cushing, MD; Steven M. Frank, MD; Paul M. Ness, MD; Clifford M. Takemoto, MD;
Ljiliana V. Vasovic, MD; Sujit Sheth, MD; Marianne E. Nellis, MD: Beth Shaz. MD; Aaron A. R. Tobian, MD. PhD
NAZEV PLAZMA P)
Table 4. Subgroup Analysis by Surgical Subspecialty of the Association Between Any Perioperative RBC Transfusion
DEFINICE Pl i nim 1 TU piné krve odebrané jednomu darci and the Development of Postoperative VTE®
do 63 ml antukoagulaémho roztoku CP centrifugaci se uzavienym zpisobem No. (%) of Patients
Sovani prejde do plazmy 95 % puvodmho T ;‘:—c;fw::‘gﬂsm Who Developed VTE T
roztoku CPD, ktery ObsahUJe kys. citronova 0,""" g, surgical Subspecialty® of Patlents NoTr OR (95% CI)° (95% CI)
hydrogenfosfat sodny 0,139 g, dextroza 1,606 g General surgery 360397 16931 2242 (0.7) 773 (4.6) 7.3 (6.7-8.0) 23 (2.1-2.5)
CALCIUM

ilmglfgrri P:Jzzurgiatlf S;S;niaéégr:eka;:gtﬁgépei‘el Biotika CHLORATUM ?‘: Neurosurgery 37442 1900 401 (1.1) 97 (5.1) 4.7 (3.8-5.9) 2.4(1.8-3.1)
negativnimi vysledky). Ke shizeni rizika TRALI je | 1a Cardiothoracic surgery 13113 2764 123 (1.2) 75(2.7) 2.3(1.7-3.1) 1.8 (1.2-2.5)
plazma od dareli s malou pravdépodobnosn’ p?l’tOl injekéni roztok Sarm i m Orthopedic surgery 153320 12641 1142 (0.8) 280 (2.2) 2.8(2.4-3.2) 1.7 (1.5-2.0)
(muzi, Zeny bez anamnézy t&hotenstvi). P Vascular surgery 49582 7197 274 (0.7) 162 (2.3) 3.5(2.9-4.3) 2.5(2.0-3.2)
Pfed podanim se plazma rozmrazuje v lazni o te & 1a Gynecological surgery 55339 2933 188 (0.4) 92(3.1) 9.0 (7.0-11.6) 2.9 (2.1-4.00¢
Vy53i teplotu, plazma by se znehodnotila 1) ﬁi;fft?”‘"f:“‘;‘:&v:x::ym e | Urological surgery 39632 2388 230 (0.6) 101 (4.2) 7.1(5.6-9.0) 29 (2.2-39)°

VLASTNOSTI Objem jedné jednotky plazmy je 260 ml + 40 rgnl e .
Kontaminace trombocyty méné nez 50 x 10/ TL — )/ . . . v , , .
TU; erytrocyty méné nez 6 x 10% TU : Asociace mezi perioperacni TRF a vyskytem VTE v prvnich 30 dnech po operaci !
Zachovany jsou labilni koagulaéni faktory (FVIII alespori 70% vychozi hladiny).

Thrombosis Research 165 (2018) 54-60

Contents lists available at ScienceDirect
Thrombosis Research

journal homepage: www.elsevier.com/locate/thromres

Transfusion Clinique et Biologique 24 (2017) 277-284

State of art

The storage lesions: From past to future Full Length Article

Les lésions de stockage : entre peurs réirospectives et perspectives Postpartum blood transfusion and hemorrhage as independent risk factors
J.-D. Tissot>**, M. Bardyn®, G. Sonego®, M. Abonnenc®, M. Prudent *-° for venous thromboembolism
# Transfusion interrégionale CRS, Laboratoire de Recherche sur les Produits Sanguins, 2, route de la Comiche, CH-1066 Epalinges, Switzerland P - i: 2 g Cy
b Faculté de biologie et de médecine, université de Lausanne, Lausanne, Switzerland L. Thurn®, A. Wikman”, P.G. Lindqvist®
Available online 30 June 2017 " Deparment of Obstetrics Estimated absolute risks of postpartum VTE per 1000
" Department of Clinical Im i A i N
[ | — © Department of Obstetrics deliveries categorized in riskgroups.
Abstract 18
Red blood cell (RBC) concentrates are s Protein activity Phenotype stored ] 16
at 22 °C with continuous agitation for up tc Peroxiredoxin-Il Surface markers edures. =
Storage induces cellular lesion and alters eitl relocalization exposition ‘rations 'g 14
prove reversible, while other changes are i Hemolysis Microvesicles icts the o
blood component quality and thus the transf sns, for g 12
both RBCs and PCs. Uncertainty is not con ceiving =1
older blood products; however, no clear sig 1 better = 10
understanding of the occurrence of storage future g g
advancement of blood transfusion processet lization ;
in charge of planning and controlling clinic ecurity < 6
principles, but also on clinical evidences. °
2 a
£
z 2
Metabolic Cell deformability -
signatures Aggregometry 0 1 .
Sk hypotonicishock responss Background  PPH RBC  >3unitsRBC PPH+RBC  PPH+RBC
transfusion transfusion transfusion transfusion +
Preeclampsia

Fig. 2. Key parameters of the storage lesions: a virtuous circle to be considered. Fig. 2. Estimated absolute risks of postpartum VTE per 1000 deliveries categorized in different risk groups.

VTE = Venous thromboembolic event, PPH = postpartum hemorrhage, RBC = Red blood cell.
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Original Investigation October 17, 2017
Association of Blood Transfusion From Female Donors With and Without
a History of Pregnancy With Mortality Among Male and Female Transfusion Recipients
Camila Caram-Deelder, MSc'%; Aukje L. Kreuger, MD"2; Dorothea Evers, MD'; et al 2 Author Affiliations.
JAMA. 2017;318(15):1471-1478. doi:10.1001/jama.2017.14825
Table 1. Transfusion-related risks, modified according to Marcucci and colleagues (1)
Estimate of Current Risk (Infection Rate Per Unit) Male recipients of red blood cell transfusions
18+
Type of Risk High HDI Countries Low HDI Countries = —
164 S—
Infections I J -
Viruses e 14+ R I
HIV 1:1,468,000 (53)-1:4,700,000 (10) 1:50 (54)-1:2,578 (55) o e
HBV 1:31,000 (10)-1:205,000 (53) 1:74-1:1,000 (56) = 124
HCV -] 1:1,935,000 (53)-1:3,100,000 (10) 1:2,578 (55) m
Bacteria 1:2,000-1:8,000 (platelet pools) ? 5 10-
1:28,000-1:143,000 (red cells) (10) =
Parasites ¢ g
Malaria 1:4,000,000 (10) =1:3 (57) b Blood donor group
Prions L Male
vCID First two cases (4,5) ? E 6-
Immunological reactions S Female
Hemolytic transfusion reactions O 44 Ever pregnant
Acute hemolytic 1:13,000 (10) ?
Olutic 1.9.000 (10) ? 2 Never pregnant
Alloimmunization 1:1,600 (10) ?
Immunosuppression 1:1 (58,59) ? 0 , , ‘ ; , .
;*l*LI ; iyt ? 0 0.5 1.0 1.5 2.0 2.5 3.0
Mistransfusion 1:14,000-1:18,000 (2) ?
Years
HDI, human development index, an index based on life expectancy, literacy, enrollment in .
scholarly education, and per capita income; HIV, human immunodeficiency virus; HBV, hepatitis B No. at risk by donor group
virus; HCV, hepatitis C virus; vCID, variant Creutzfeld-Jacob disease; TRALI, transfusion-related acute Male 6189 2408 2102 1833 1624 1421 1236
lung injury. Values in parentheses are reference numbers. Female
Ever pregnant 1190 438 367 305 245 197 163
Never pregnant 1084 393 331 279 225 177 146
Madjdpour et al. Crit Care Med 2006; 34:5102-5S108
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fiir 20 ml
Beriplexi 500
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Prothrombin complex concentrate (PCC)

4F-PCC = koncentrat faktort II, VII, IX a X + protein Ca S

E Prothrombin Complex
Concentrate (Human)
Iioemra‘ .
> |

el B
- JEL
p—— | ¢

B GRIFOLS

Factor 1% Comples
Profilnine® .
e

10mL

Anesthesiology 2015; 122:923-31

Prothrombin Complex Concentrates in Trauma and
Perioperative Bleeding

Oliver Grottke, M.D., Ph.D., Jerrold H. Levy, M.D., FAH.A., FC.C.M.

Coagulation Factors (IU/mil)

Anticoagulant Proteins (IU/ml)

Heparin Volume per

Product Availability Factor Il Factor VIl Factor IX Factor X ProteinC Protein S Antithrombin  {IU/ml) Vial (ml)*

Bebulin VH (Baxter Healthcare United States 24-38 <5 24-38 24-38 N/A N/A MN/A <0.151 20 mi
Corporation, USA)

Profilnine SD (Grifols, USA) United States 1.5t 0.35% 1001 11 N/A N/A N/A None Sml (500 IU); 10ml

(1,000 & 1,500 IU)

Prothromplex TIM 3 Europe 25 N/A 25 25 /A N/A IN/A 3.75 N/A
(Baxter, USA)

Uman Complex DI Italy 25 N/A 25 20 N/A N/A N/A N/A 20 ml
(Kedrion, Italy)

Beriplex P/N, Confidex, or Kcentra  Europe, Canada, 20-48 10-25 20-31 22-60 15-45 12-38 0.2-1.5 0.4-2.0 10ml (250 IU);
(CSL Behring, Germany) United States 20ml (500 1U); 40ml

{1,000 IU)

Cofact/PPSB SD (Sanquin/CAF, Europe =15 =5 220 =15 N/A N/A N/A N/A 10ml (250 IU);
The Netherlands) 20ml (500 IU)

Kaskadil (LFB, France) France 40 25 25 40 N/A N/A /A IN/A 10ml (250 IU);

20ml {500 1U)

Octaplex (Octapharma, Austria) Europe, Canada 14-38 9-24 25 18-30 13-31 12-32 N/A 5-12.5 20 ml

PPSB-human SD/Nano Germany 25-55 7.5=20 24=37.5 25=55 20-50 5=25 0.5=3.0 0.5-6.0 10ml (300 IU);
(Octapharma) 20ml (600 IU)

Prothromplex Total/S-TIM 4 Europe 30 25 30 30 =20 N/A 0.75-1.5 <15 20 ml
(Baxter, Austria)

FEIBA NF (Baxter, USA) United States, 1.3§ 0.9§|| 1.4§ 1.1§ 11§ N/A N/A None 20ml (500 IU)

Europe

N/A = not available, which indicates that the presence or level of this factor was not provided by the manufacturer,

* Violume after reconstitution; T Unit: IW/IU factor IX; 3 Unit: IU per dose; § Unit: UW/U; || Mainly in activated form.



Table 3
INR levels, transfusion rates, and hospital length of stay

PCC (n = 20) FFP (n = 20)
INR1 13.20 (4.45-21.0) 9.97 (2.96-21) (P = .076)
INR2 1.53 (1.14-2.30) 4.50 (2.18-12.2) (P = .000)
INR3 1.52 (1.09-2.13)  2.41 (1.19-5.0) (P = .000)
RBC transfusion (U) 3.15 (0-6) 430 (1-9) (P = .058)
Length of stay in ED (d) 1.62 (0.5-3) 3.46 (2-13) (P = .000)
Length of stay at hospital (d) 5.60 (2-14) 7.36 (2-40) (P = .583)

Plt, Platelet; INR1, INR level at admission; INR2, INR level at the second hour after
admission; INR3, INR level at the sixth hour after admission; RBC, red blood cell.

14 13.2

12 ——PCC ——FFP
O 10
Ll
> 8
L
—_
x ©
=
- 4

2

0

0.hour 2nd.hour 6th hour
TIME

0 hour p=0.076, 2" hour p=0.00, 3" hour p=0.00

Fig. 3. Time dependent change of mean INR levels.

Lancet Neurol 2016; 15: 566-73

Fresh frozen plasma versus prothrombin complex
concentrate in patients with intracranial haemorrhage
related to vitamin K antagonists (INCH): a randomised trial

Thorsten Steiner™, Sven Poli*, Martin Griebe, Johannes Hiising, Jacek Hajda, Anja Freiberger, Martin Bendszus, Julian Bosel, Hanne Christensen,
Christian Dohmen, Michael Hennerici, Jennifer Kollmer, Henning Stetefeld, Katja E Wartenberg, Christian Weimar, Werner Hacke, Roland Veltkamp

100 —— Prothrombin complex concentration
Fresh frozen plasma
80
g
= 604
g Log-rank p=0-14
:
=
5 404
>
S
20+
0 T T T T T
0 20 40 60 80 100
Time since first treatment (days)
Number at risk
Prothrombin complex concentration 27 25 23 23 21 2 14
Fresh frozen plasma 23 16 15 15 15 15 10

Figure 3: Kaplan-Meier survival curve Crosses represent censored patients.

M.A. Karaca et al. / American Journal of Emergency Medicine 32 (2014) 660-664
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Davkovaci rezimy dle vysSe davky inhibitoru FXa
a doby uplynuté od posledni davky

Inhibitor FXa 4 Posledni davka
\ VRN J
N ssmg ,
Apixaban ) >5mg 1.1 CHARAKTERISTIKA ZIVOT OHROZUJICIHO KRVACENI
N <10 mg e ztrata urcitého objemu krve za casovou jednot-
Rivaroxaban ) >10 mg ku, napft.:

= ztrata celého objemu krve v priabéhu 24 ho-
din (u dospélého clovéka ekvivalent cca 10
transfuznich jednotek erytrocytit) nebo
= ztrdta 50 % objemu krve béhem 3 hodin nebo
= pokracujici krevni ztrata presahujici objem
150 ml/min,
e krevni ztrata v lokalizaci vedouci k ohroZeni
zivotnich funkci (napf. krvaceni do CNS),

Neni-li znama velikost posledni davky antikoagulancia nebo éasowy interval mezi
posledni davkou a epizodou krvdceni, doporufeni pro davkovani nenl k dispozici

puvr zur Herstbg S0 e t m e pritomnost klinickych/laboratornich znamek
| rop i : - Tha 4 1
N i)ed;:;;net alfa | andexan® ;H:?:E:E’;\;g%e tkanoveé hypoperfuze v prubehu krvaceni.
© An e o
Intravenosé A:;i?:ung "ndef:::et alfa
Intraveneus 9 no 2u 2003 Ndexanet alfa

!n[,a 3 dur'?
chstech’ 0 mg P B vendse Anwerl
4x1 %‘Lgc:feﬂaco” van 20 st Mlraveneus gebrulk




American Journal of Emergency Medicine 55 (2022) 38-44

Andexanet alfa versus four-factor prothrombin complex concentrate for the reversal
of apixaban- or rivaroxaban-associated intracranial hemorrhages 5. CODC]I.ISiOllS

Haithuy Pham, PharmD **, Whitney Gibson Medford, PharmD !, Spencer Horst, PharmD ",
Melissa Levesque, PharmD €, David Ragoonanan, PharmD ¢, Christine Price, PharmD d Harold Colbassani, MD¢,

}ziffsaizi,;‘?:?;;‘;ﬂz:‘f;‘ssﬁﬁ?;d:ﬁ‘;f,f;::f:sfff;‘iﬁzio;%31?&;ziz?;;:;::{;‘"'”*“ No significant difference was found in efficacy or safety between AA
Tampa General Hnslpim!, 1 'I;J;?;!fﬂ ufezegfﬂ% Itt;:'n,zf ﬂ;fff;é”“iﬂ é[sﬂ;es ?":,;':Eﬁm . . . .
L s A A and 4F-PCC when used for ICH. There is insufficient evidence to recom-

ABSTRACT mend one reversal agent over the other for patients with ICHs associ-

ated with the use of apixaban or rivaroxaban. Further studies with a

Methods: A retrospective chart review was conducted to assess patients admitted to a multi-center healthcare

system and a stand-alone teaching hospital in central Florida from June 2016 to December 2020. Patients in- la I-ger patient pO pulation to assess Whether there is tru]y a difference
cluded in the study were at least 18 years of age, taking apixaban or rivaroxaban prior to admission, had
radiographical evidence of an intracranial hemorrhage, and received either AA or 4F-PCC as a reversal agent. between AA and 4F_PCC i]'l hemostatic efﬁ(_‘acy are needed_

The primary outcome analyzed was the level of excellent hemostasis achieved, based on a standardized rating
system for effective hemostasis defined by the International Society of Thrombosis and Hemostasis (ISTH),

after administration of AA or 4F-PCC. Secondary outcomes analyzed included changes in the initial hemorrhage

volume as reported on |
bolic events, rate of inpal Table 4

Results: A total of 109 pa| ~ Secondary outcomes.
group (56.9%). There we

and secondary outcomest - (O rcome Andexanet alfa 4F-PCC Difference with 95% CI p

after reversal administral

istration (p = 1, p adjusf (N=47) (N =62)

There was no statisticall - -

baseline to 12-24 haftd % Change in hemorrhage volume from baseline to 12-24 h 0[—0.17-0.24) 0[—0.021-0.29] 0 (—0.058-0.00) 0.439

0.601) in the AA and 4F

. after reversal treatment
6[9.7%], p = 1, adjusted

[34.0%] vs. 13 [21.0%], p Thromboembolism event 4 (8.5) 6 (9.7) —1.2(—12.0-9.7) 1

the total cost of reversal Myocardial infarction 1(2.1) 0 (0.0) 2.1(—2.0-6.3) 0.431

Conclusions: No statisticd Stroke 0 (0-0) 0 (0-0) 0 (*_*] 1

the two agents with the Deep vein thrombosis 3(6.4) 5(8.1) —1.7(—11.4-8.1) 1

recommend AR over 41 Pulmonary embolism 0 (0.0) 1(1.6) —1.6(—4.7-1.5) 1
Inpatient mortality 16 (34.0) 13 (21.0) 13.1(—3.8-30.0) 0.134
Total cost of reversal treatment ($) $23,602 [$23,602-$23,602] $6692 [$5950-$7649] $16,910 ($16,082-$17,022) 0.000

Nominal data presented as n (%) and continuous data as median [IQR].
* p-value when adjusted for age, ICH score, regional mass effect, and midline shift.
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Costa et al. Critical Care ~ (2022) 26:180 C .t. | C Abstract
https://doi.org/10.1186/513054-022-04043-8 rtica are Background: Andexanet alfa is approved (FDA “accelerated approval”; EMA "conditional approval”) as the first specific

reversal agent for factor Xa (FXa) inhibitor-associated uncontrolled or life-threatening bleeding. Four-factor prothrom-
bin complex concentrates (4F-PCC) are commonly used as an off-label, non-specific, factor replacement approach to
A d If f f manage FXa inhibitor-associated life-threatening bleeding. We evaluated the effectiveness and safety of andexanet
n exa nEt a a Ve rS U S 0 U - aCtOr alfa versus 4F-PCC for management of apixaban- or rivaroxaban-associated intracranial hemorrhage (ICH).
h b . I Methods: This two-cohort comparison study included andexanet alfa patients enrolled at US hospitals from 4/2015 to
p rOt ro m I n CO m p eX CO n Ce nt ra te 3/2020 in the prospective, single-arm ANNEXA-4 study and a synthetic control arm of 4F-PCC patients admitted within
a US healthcare system from 12/2016 to 8/2020. Adults with radiographically confirmed ICH who took their last dose of

fO r t h e reve rsa I Of a p | Xa ba n - apixaban or rivaroxaban < 24 h prior to the bleed were included. Patients with a Glasgow Coma Scale (GCS) score< 7,

hematoma volume > 60 mL, or planned surgery within 12 h were excluded. Outcomes were hemostatic effectiveness

or riva roxa ba N-assOC i ated i nt racran ia I from index to repeat scan, mortality within 30 days, and thrombotic events within five days. Odds ratios (ORs) with 95%

confidence intervals (Cl) were calculated using propensity scare-overlap weighted logistic regression.

h emo rrh a g e:a p ro pe ns i ty SCore-pve rl a p Results: The study included 107 andexanet alfa (96.6% low dose) and 95 4F-PCC patients (79.3% receiving a 25

. . unit/kg dose). After propensity score-overlap weighting, mean age was 79 years, GCS was 14, time from initial scan
Welg hted a na IyS | S to reversal initiation was 2.3 h, and time from reversal to repeat scan was 12.2 h in both arms. Atrial fibrillation was

present in 86% of patients. Most ICHs were single compartment (78%), trauma-related (61%), and involved the
intracerebral and/or intraventricular space(s) (53%). ICH size was > 10 mL in volume (intracerebral and/or ventricu-
lar) or =10 mm in thickness (subdural or subarachnoid) in 22% of patients and infratentorial in 15%. Andexanet alfa
was associated with greater odds of achieving hemostatic effectiveness (85.8% vs. 68.1%; OR 2.73; 95% Cl 1.16-6.42)
and decreased odds of mortality (7.9% vs. 19.6%; OR 0.36; 95% CI 0.13-0.98) versus 4F-PCC. Two thrombotic events
occurred with andexanet alfa and none with 4F-PCC.

Olivia S. Costa', Stuart J. Connolly™*, Mukul Sharma®*, Jan Beyer-Westendorf’, Mary J. Christoph?®,
Belinda Lovelace® and Craig I. Coleman?’

Conclusions: In this indirect comparison of patients with an apixaban- or rivaroxaban-associated ICH, andexanet alfa
was associated with better hemostatic effectiveness and improved survival compared to 4F-PCC.

Weighted incidence, % (95% Cl)

AA 4F-PCC
Hemostatic effectiveness (N=107) (N=95) OR (95% Cl)
Overall cohort analysis 85.8 (77.7;91.8) 68.1(57.7;77.3) 2.73(1.16;6.42) —= i
Sensitivity analysis adjudicating missing scans 85.0 (76.9; 91.2)  72.2 (62.1;80.2) 2.19(0.91; 5.25) ——
Intracerebral and/or intraventricular subgroup 78.2 (69.1;85.6)  67.7 (57.4;76.9) 1.71(0.36; 8.11) = |
(N=47 AA, 37 4F-PCC)
I T I 1

0 1 3 6 9

Favors 4F-PCC  Favors andexanet alfa

Fig. 2 Odds of hemostatic effectiveness after propensity score-overlap weighting for andexanet alfa versus 4F-PCC (referent). AA =andexanet alfa,
XXIX. . R .
| kongres Geské spoletnosti Cl=confidence interval, 4F-PCC = four-factor prothrombin complex concentrate, OR = odds ratio
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Davkovaci rezimy dle vysSe davky inhibitoru FXa
a doby uplynuté od posledni davky

- - \ / - -
Inhibitor FXa Posledni davka
AN /L

\

3N <5mg

Apixaban >5mg
S

N <10 mg

Rivaroxaban >10 mg

S

Neni-li znama velikost posledni davky antikoagulancia nebo éasowy interval mezi
posledni davkou a epizodou krvdceni, doporufeni pro davkovani nenl k dispozici

tellun
Pulver zur Herstelll voor infusté .
poeder voor 0plossinY dexanet i exxya” IF

Pulvg \un
dexanet alfa [ an g el
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Hse Anwer A sie
Intraven®s_ epbruik. Ndexanet alfa
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VSEOBECNA FAKULTNI NEMOCNICE V PRAZE
Usel lééebné péde | U Nemoenice 4952, 128 0B Praha 2 | www sin cz, httpyfirtranet wines

VFN PRAHA Metodicky pokyn | MP-ULP-21 | strana 223 | verze 1

POUZITI SPECIFICKEHO ANTIDOTA PRI
ZAVAZNEM KRVACENI

1 Uéel a oblast platnosti dokumentu
1. Metodicky pokyn upravuje postup a pravidla pouditi nakladneho lédveho pfipravku, specifického antidota
Ondexxya.

2. Dokument je zavazny pro zdravotnické pracovniky VPN, ktefi nawrhuji a predepisuji podani lédivého
pripraviu.

2 Pojmy a zkratky
SPC  souhm ddajl o |&&vem pFipravku

3 Odpovédnosti a pravomoci
Odpovédnosti a pravemod odetfujicich lékafl a primafl pracovidté jsou uvedeny v kapitole 4.

4  Postup (popis €innosti)

1. Indikace k podani specfického antidota Ondexxya je Zivot chrodujici nebo nekontrolovans krvaceni u
dospélych pacientl kéenych antikoagulancii — pfimo plschicim inhibitorem faktoru ¥a (FXa) apixaban
(Eliquis) a rivaroxaban (¥arelto).

2. Indikac podani lédivého pfipravku navrhuje priméf pracoviité, jeho zéstupee nebo vedouci 1ékaf sludby
a kazda indikace podléhd schvaleni supervizora intenzivni péée, ktery schwdleni zaznamend do hlageni
supervizora.

3. Po schvdleni supenizorem intenzivni péfe wwdi powsfeny pracownik KARIM Zadajicimu pracovisti 188wy
pfipravek. Do nasledujiciho pracovniho dne powvéfeny pracovnik KARIM objednad do zisoby dalii baleni
v Memaocnicni lekamé VEN.

4. Ondesxxya 200 mg prifek pro infumni roztok obzahuje v jednom baleni 4 nebo 5 lahwicek, fedi a davikuje
se dle SPC. Ledivy plipravek se podava intravendzné.

5. Po podani lédiva je ofetfujici Iékaf povinen pfedat pisemnou 23dost ke schwaleni reviznim |&kafem na
Ekonomicky dsek — Oddéleni vylctovani zdravotni péfelzadanky pojistor win.cz), Fadost obsahuje:

a  wyplnény tiskopis VZP-21: . Eidanka o schwvileni (poweleni)” (v MIS MEDEA je oznacena jako
.2adost o rvjeni Ghrady”),

b. lékafskd zprava se zdivodnénim podani,

¢ ralohowa faktura za |écivo, ktera je soucasti baleni l&civa.

6. Oddéleni vyiitovani zdravotni péfe wis zaeviduje odeile do nasledujidho pracowniho dne datowou
schrankou na pojistovnu ke schvaleni reviznim 1&kafem.

7. Poschvaleni pojitovnou Oddéleni metodické podpory a vylétovani zdravotni péde - dokumentarista kiiniky
|&fivo wykaie v hospitalizaénim dokladu (kdd 0238451). PR wikazu pojitovné musi byt v NIS MEDEA

Dokument zobrazeny na intranetu VPN je fizen spriveem dokumentace pracoviste.
Po wytidténi shoudi pouze pro informativni acely - nepodléha pravadlim fizeni dolburmentace.
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Brede et al. Critical Care (2022) 26:57  https://doi.org/10.1186/513054-022-03942-0

COMMENT Open Access

Resuscitative endovascular balloon
occlusion of the aorta: the postpartum
haemorrhage perspective

Jostein Radseth Brede'%** Edmund Sevik® and Marius Rehn2®7

[ Keywords: REBOA, Postpartum haemorrhage, PPH, Acrtic occlusion

Not only in trauma centres, but also in hospitals with
obstetric departments, REBOA should be considered an
emergency procedure to be immediately available 24/7 by
physicians trained in ultrasound-guided and fluoroscopy-
free Seldinger technique. Local considerations will decide
whether the REBOA is placed by an emergency physi-
cian, anaesthesiologist, obstetricians, interventional radi-
ologist or the general surgeon.

Conclusions
REBOA carries more indications than trauma and should
be increasingly considered and evaluated in management
of PPH. REBOA may not only save a life, it might also
save a uterus.

e

Zone 1
Indications:

diac arrest or
intraabdominal
haemorrhage

} Zone 2

% Zone 3
Indicaticns:

postpartum
haemorrhage or
other uncontrolled
haemorrhage from
iliac or common
femoral vessels

Fig. 1 Aortic zones and indications for occlusion
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5 results Page 1 of 1
All (3)
Free Full Text (1) ] Resuscitative endovascular balloon occlusion of the aorta: the postpartum
Review (0) 1 haemorrhage perspective.

I ] Needs assessment of resuscitative endovascular balloon occlusion of the aorta
@, 2 (REBOA) in patients with major haemorrhage: a cross-sectional study.
2022 Cite  GooOg BN, Brede IR, Kriiger AL
1. 2021 May 26:ememmed-2020-210808. doi: 10.1136/ememed-2020-210808. Online ahead
Share
D Abstract PRAID: 34039645 Free artide.
[] Free full text View PDF
[ Full text

[ Successful management of uncontrolled postpartum hemarrhage due to
3 morbidly adherent placenta with Resuscitative endovascular balleon occlusion of
cte the aorta during emergency cesarean section - A case report.
[[] Associated data Ji S, Cho €, Choi G, Song J, Kiwan MA, Park JH, Kim S,
A Pain Med {Secul}. 2020 ) 1
PMID: 33329830 Free PMC article.

Books and Documents View PDF

Clinical Trial
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Trial Cite  Singh G, Mahm CB, Jamieson MB, Chua TC, Wong §, Thoo C, Mittal A, Gill AJ, Samra J5.
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Cite  Stensaeth KH, Sovik E, Haig IM, Skomedal E, lorgensen A
PLoS One. ar 5 it 10,13
42 Free PMC article.
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EXTERNAL AORTIC COMPRESSION

Absent femoral pulse

Aorta Vertebral

Source: www.jaypeedigital.com/book/9789386056665/chapter/ch46
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