CSL Behring

Bleeding news

Perioperative Considerations in Management of the Severely Bleeding
Coagulopathic Patient

Gabor Erdoes, David Faraoni, Andreas Koster, Marie E Steiner, Kamrouz Ghadimi, Jerrold H Levy

PMID: 36862401 PMCID: PMC10373857 DOI: 10.1097/ALN.0000000000004520

Author of the comment: Dra. Raquel Ferrandis Comes. Anesthesiology and Resuscitation. Hospital Universitari
iPolitécnic La Fe, Valencia. Member of the SEDAR-COVID working group.

The authors present an excellent review, going in great detail through the different aspects of bleeding in
coagulopathy patients, and it should be read thoroughly. They study both general and specific aspects of 3
conditions encompassing the most complex situations, such as multiple trauma, extracorporeal circulation, or
postpartum hemorrhage. All of them are multifactorial, with common pathophysiology, such as hypovolemia,
coagulopathy, platelet dysfunction, or inflammatory response. Managing these situations includes assessing
risks, using real-time coagulation tests, and transfusion therapies. However, itis equally relevant to identify high-
risk procedures and patients in order to adapt preventive strategies.

Some pathophysiology details must be noted. Thus, during trauma, an unbalance emerges between pro- and
anticoagulant factors, with an impact on platelet function, fibrinolysis, and immune response, leading to
trauma-induced coagulopathy. This can be shown as hypocoagulability, evolving into a hypercoagulable
state. Risk factors include age, anticoagulants, serious lesions, brain trauma, and systemic shock, among
others. Also in heart surgery, extracorporeal circulation can bring about hemostatic activation and acquired
coagulopathy, due to initial hemodilution, blood loss during surgery, tissue factor release, the activation of
inflammatory response, and platelet depletion and their function. Regarding pregnant patients, postpartum
coagulopathy may be connected to uterine atony, genital tract trauma, placental abruption, amniotic fluid

embolism, among other causes, and it can lead to rapid deterioration if not properly managed.

The section on diagnosis is particularly interesting. The text offers a detailed overview of standard and
advanced laboratory tests used in the assessment of perioperative hemostasis, underlining its significance in
different clinical settings and highlighting the areas where further research is required. With regard to the
preoperative assessment of the bleeding risk, it must be noted that laboratory tests do not always identify mild
disorders in patients undergoing elective surgery. In fact, several national guides are in favor of using bleeding
assessment tools instead of performing preoperative routine coagulation tests. However, the significance of
specific tests—such as TTPa-must be noted in cases such as heart surgery with high-dose heparinization,
specific tests to monitor the effect of oral anticoagulants and a qualitative assessment of inherited and acquired
coagulation disorders. However, to get a quick and efficient assessment of the state of hemostatic competence,
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particularly in massive transfusion situations in heart surgery and serious trauma, the use of viscoelastic tests is
referenced. Several systems are mentioned, such as ClotPro, Quantra, TEG® 6s, or ROTEM, each one of them
with their own characteristics and benefits. The paper also reviews clinical trials researching the impact of
transfusion algorithms based on viscoelastic tests on the reduction of the bleeding and the need for transfusions

in heart surgery and trauma.

Another section deals with acquired coagulation disorders connected to the use of medication such as
anticoagulants and antiplatelet drugs, particularly in patients undergoing urgent surgery. The residual effects of
these drugs may help causing excessive bleeding in these patients, which may require the use of specific or
non-specific reversing agents. Strategies such as hemofiltration or hemoadsorption are suggested to eliminate
certain drugs, although they have not been validated in large clinical trials. In scheduled surgery, specific times
are set for the suspension of these drugs, although their discontinuation should be assessed on an individual
basis, taking into account thrombotic vs. hemorrhagic risk balance.

In terms of management, different strategies are described for treating microvascular bleeding and reverting
coagulation anomalies in the described scenarios. Interestingly, viscoelastic tests are used to guide hemostatic
resuscitation and the potential use of coagulation factor concentrates. In terms of general measures, a
significant factor mentioned is inadvertent hypothermia, which may lead to coagulation enzyme deregulation,
platelet dysfunction, fibrinolysis, endothelial lesion, and a worsening of results. Current recommendations
suggest maintaining early normothermia in order to optimize coagulation and tackle metabolic acidosis and
hypocalcemia associated to hemorrhage and coagulopathy. The use of antifibrinolytic agents is also
recommended—despite the controversies on side effects—in situations where they have proven efficient to
decrease mortality. Regarding the replenishment of volume and coagulation factors in cases of serious
hemorrhage, the importance of a balanced hemostatic resuscitation is underlined. This involves the
administration of coagulation factor concentrates (fibrinogen, prothrombin complex concentrate, factor Xlll,
factor Vlla) as potential alternatives to plasma or whole blood in cases of uncontrollable microvascular bleeding.
However, using them outside the approved label poses a challenge in terms of efficacy and safety, particularly in
connection to thromboembolic events, instead of efficiency in the specific replenishment of coagulation factors.
Thus, the need for more clinical trials is stressed, in order to better define their role and optimal dosing in the
management of uncontrollable bleeding.

In summary, given the increasing use of anticoagulant and antiplatelet drugs, the need for multimode
management strategies is pointed out, integrating data from multiple tests and considering the complexity of the
coagulopathy. Special stress is made on the importance of rigorous clinical trials, the implementation of

management algorithms, and their validation in multi-center studies.
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INTRODUCTION

Postpartum hemorrhage (PPH) is still the most common cause of maternal death. It has gone significantly down
overthelast 25 years, butitis stillaround 16-27%.

DEFINITION OF POSTPARTUM HEMORRHAGE (PPH)

It is defined by the amount of blood loss. The existing definitions are very heterogeneous (> 500 mL or > 1000

mL or clinical signs of hypovolemia or depending on the mode of delivery).

PATHOPHYSIOLOGY OF PPH

The late stages of pregnancy entail a number of prothrombotic changes to prevent PPH: 1 coagulation factors,
mostly fibrinogen (3.7-6.2 g/dL) and | fibrinolysis. In contrast, there is a somewhat low platelet count due to

dilution caused by plasma expansion.

From a pathophysiological standpoint, PPH is multifactorial, due to “the 4 Ts”: uterine atony (Tone), first
trigger in 80% of cases, Tissue (retention of conception products), Trauma (injuries in the delivery channel) and
coagulation alterations (Thrombin). Furthermore, a number of factors favor it (multiparity, cesarean section,

preeclampsia, and maternal age > 35).

It must be noted that early coagulopathy due to a factor deficiency is highly uncommon in PPH—except for

cases of amniotic fluid embolism, placental abruption, preexisting.

GENERAL CONSIDERATIONS ON THE MANAGEMENT OF COAGULOPATHY

First, identifying the cause of bleeding and administering uterotonics. Second, treating acidosis (pH
>7.2g/dL), hypothermia (>36.5°C), and hypocalcemia (>1.16mmol/L). Maintaining Hb 2 8g/dL, through a
transfusion of packed red blood cells (PRBC) or autologous blood salvage (1C). Blood salvaging is mainly used

in cesarean section deliveries.
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TRANEXAMIC ACID (TXA)

The effectiveness of TXA in the treatment of PPH was evidenced by the WOMAN clinical trial (2017), which
showed a decrease in mortality due to bleeding. However, the TRACES clinical trial (2022) could to prove this.
The purpose of this trial was to determine the optima dose of TXA (1g, 0.5g or placebo). It only proved a
decrease of fibrinolysis with 1g of TXA.

The effectiveness of TXA in prophylaxis of PPH was evidenced by the TRAAP-2 trial (delivery by cesarean
section, with a 100 mL decrease in bleeding!), but not by the TRAAP trial (vaginal delivery). This is why many
guides do not recommend the prophylactic use of TXA.

TRANSFUSION
Generally speaking, itis recommended to maintain an Hb of 7-9 g/dL and platelets of 75-100x10/9/L.

The authors of this review recommend high transfusion ratios [4:4:1= CH:FFP (frozen fresh plasma):platelets] at
the start of PPH. However, | believe 4:2:1 ratios may be considered, since factor loss is uncommon in the early
stages of PPH.

ROLE OF VISCOELASTIC TESTSIN PPH

Validated to guide the administration of fibrinogen concentrate (FC). It should be administered when FIBTEM
A5 <12 mm, whichis equivalent tofibrinogen <2 g/L.

However, the value of EXTEM CT is not as validated to guide the administration of coagulation factors. The
authors of this review recommend the administration of FFP (15-20 mL/Kg) when EXTEM CT > 75 seconds.
| believe that the administration of prothrombin complex concentrate (PCC) may be considered instead of FFP,
givenitis faster and requires less volume, unless a pre-existing coagulopathy is suspected.

FIBRINOGEN

Low levels of fibrinogen are the most significant individual factor in the severity of PPH. Recent studies
show that fibrinogen < 2 g/L implies a 12-fold increase in the odds of bleeding. The recommended dose of FC is
30-60 mg/Kg, considering that 0.5 g of fibrinogen increase the maximum clot strength in the viscoelastic test by
1mm (patientweight: 70 Kg).
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FACTORREPLACEMENT

The authors of this review advise against correcting coagulopathy with PCC, since there is little evidence in this
context. However, sites in favor recommend doses of 20-30 Ul/Kg and guiding the administration with a

viscoelastic test.

The role of factor Xlll is discussed as a clot stabilizer. Recent studies show that a decrease in its activity (< 50%)
is connected to PPH. Therefore, some guides mention it may be administered in cases of massive bleeding (30
UI/KQ).

Recently, the European Medicines Agency has approved the administration of factor Vlla in PPH. They say it

should be used on anindividual basis, as a last resort (60-90 pg/Kg).

CONCLUSION
CORRECTION ANTIFIBRINOLYTIC DIAGNOSIS AND TRANSFUSION TARGETS REFRACTORY BLEEDING
Temp.>36.5 C TXAlg VISCOELASTIC test (VET) Hb 7-9g/dL Considering F Vlla
pH > 7.2 LABORATORY test (PL) Platelets 75-100x1079/L
Ca 2+ > 1.6 mmol/L Fibrinogen >2-2.5 g/L
1" transfusion: 4:4:1 - 4:2:1 FIBTEM A5 > 12 mm
Considering EXTEM CT > 75 seg
autologous transfusion Following transfusions PT and/or aPTTP < 1.5
guided by VET and/or PL Factor XIII > 50%
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Patient blood management guideline for adults with critical bleeding (guias
australianas)

https://blood.gov.au/pbm-critical-bleeding

Author of the comment: Dra. Sonia Maria Veiras. Hospital Clinico Universitario de Santiago de Compostela. Head of
Section at the Anesthesia and Resuscitation Department. A Coruria Province.

This document offers a specific simple guide for the management of critical bleeding.

There are plenty of massive hemorrhage management guides—European, American, advocated for by
anesthesiologists, by intensivists, referred to specific bleeding scenarios, such as obstetric cases, multiple
trauma, heart surgery, or liver transplant). Many of these documents are long and tedious, hard to read and

summarize, which makes them less useful.

Australian guides are also a long document (185 pages) containing the arguments for each one of the

recommendation.

Atthe same time, the Australian work group has published a summary of guides for quick reference.

Adult major haemorrhage protocol (MHP) template* Other considerations

“must be adapted to local institutional requirementsand
AnMHP includes a multidisciplinary approach ontrol#, correction of and
patient My sonbactames and umbers) AHaemorrhage control Suggested criteria for MHP activation
[ Senior clinician determines patient requires MHP activation ] * Earlyidentification of cause of bleeding Clinical suspicion of critical bleeding and
* Control bleeding, using: one or more of:
URGENT: blood group and Activate MHP Tr.:ﬂ:::’;“mﬁ:u;rm © compression * Systolic blood pressure < 100 mmHg
cross match, blood gas, full (insert number(s)) . o packlig + Heart rate > 100 bpm
blood count, coagulation q o i
screen (include fibrinogen), l = Provide group specific Mbl o tourniquet * Positive focused assessment with
it sil
: blochemistry. e ;:Tmp;:: et o o pelvic binder sonography for trauma (FAST)
epeat assessment # a : :
o LZE:‘Q";F‘;:‘;”;SCE and component requirements * Surgical assessment: * Estimated blood loss > 1L
Measure physiological = 2 - Consider staff resources. o early surpery or angiography to « Pallor
parameters early, i E“""“‘:I'Eid'“s 25 5000 - Notify haematologist as they ¥ SUFBErY « glography
frequently, monitor, and be B2 pos=tve may be required to liaise with control bleeding
awareof critical targets® the clinical team
Spsc clinbalstuations
No Yes . . 3 5 i I
VHA guided? * Institute active warming, avoid Direct oral anticoagulants
hypothermia * Referto haematologist
* Warm RBC through an approved blood Warfarin reversal:
Blood components supplied as per Blood components/products and warming device if available * Referto warfarin reversal guidelines
locally agreed configuration® antifibrinolytic therapy as per local L fa s 2 .
~aiming forar et 2:1:1° VHA uided slgarithm Prioritise blood components over Dbstetn.c haemcjr.rhage.. )
crystalloids * Consider additional fibrinogen
* Consider permissive hypotension replacement
Consider: (systolic BP: 70 to 100 mmHg) Severe traumatic brain injury:
- Fibrinogen replacement: fibrinogen concentrate 3 t0 4 g or cryoprecipitate (whole blood 3 e 3 i
10 units or apheresis 4 units in Australia, or 1 unit/30 kg body weight in New Zealand) z PE"”'S‘E"’_E hypotension relatively
« Tranexamic acid 1g IV over 10 minutes: If bleading onset within 3 hours Suggested key contacts (modify locally) contraindicated
+ 10% calcium gluconate 10mL IV: If iCa* < 1 mmol/L or for every 4 units of RBC Older adults:
} * Blood bank/transfusion laboratory * Hypotension and tachycardia may be late
* Anaesthetist observations
No_~" ol S No Surgeon . * Caution with permissive hypotension
: bieeding - * Haematologist
_controlled? - ’
. - * Interventional radiology

Notify transfusion laboratory
Yes

Targeted optimisation of coagulation, physiological and biochemical
parameters and continued patient assessment APTT: activated partial thromboplastin time, BP: blood pressure, bpm: beats per minute,

iCa?*: ionised calcium, FFP: fresh frozen plasma, INR: international normalised ratio, 1U:

OPTIMISE YREPEAT ASSESSMENT *CRITICAL TARGETS international unit, IV: intravenous, MHP: major haemorrhage protocol, mmHg: millimetres of
+ Oxygenation (at leastevery 4unitsof RBC):  + Temperature 2 35¢C *+ Platelets>50x 10°/L mercury, mmel/L: millimoles per litre, PLT: platelets, PT: prothrombin time, RBC: red blood
= Cardiac output = Full blood count * pH2T72 = PT/APTT < 15 xnormal CE"S VHA: ViSCQEIBStiC haemostatic assays
+ Tissueperfusion  * Coagulationscreen ¢ Baseexcessz-6mmollL  + INRS1S J 7
* Metabolicstate * lonisedcalcium * Lactate £ mmolfL - Fibrinogenz 2.0 /L

- Bloodeas - ica™2 10 mmolfL =

+ Thistempiate wasdeveloped using therecommendations and good practics Statements In the Patient biood management guiceline for

a At least 1 unit FFP for mwary 2 units of RBC, and 1 adult dose PLT [equivalent to & doner unit evary B units of ABC adults with critical bleeding. inthe guidelir ased on eviews. Good practice
BThe normalrange for base excess is-2to +2. Abase excess of 25 refersto s base excessof -5, 4,3 and saforth. A base oped based on indir consensus. For further demils see the fullguideline.
Sesor i S end o b woclstaluih susiN PR + Thecontent inthisMHP isaguide onlyand must beadaptedto local ir sources, Health pr wlsshoulid

consider * preferences, 1o F P
for an individual patient

Biotherapies for Life™ CSL BEh ring


https://blood.gov.au/pbm-critical-bleeding

CSL Behring

Bleeding news

In summary, the document contains seven recommendations and eleven clinical best practice statements,
depending on the level of existing evidence.

The recommendations, in a nutshell, are the following:

e Having amassive hemorrhage protocolin place at each site.

e Frequently measuring these parameters in the bleeding patient: temperature, acid-base status, ionized
calcium, hemoglobin, platelet count, PT/INR, aPTT, fibrinogen.

e Transfusion ratio between PRBC, FFP and platelets not below 2:1:1 (a 1:1:1 ratio is even advocated for,
although without the necessary evidence).

e Atleast 1unitof FFPisrecommended for each 2 PRBCs, and 1 unit of platelets for each 8 PRBCs.

e The group takes a stance against the routine use of recombinant activated factor VII, except for cases of
factor VII or IX inhibitors, congenital deficiency of factor VII and Glanzmann thrombasthenia. In massive
bleeding, recombinant FVII will be used as a last resort after using up other hemostatic measures.

e Early administration of tranexamic acid is recommended in trauma patients and in obstetric hemorrhage

cases.

Best practice statements are agreements emerging from the working group that are considered to be beneficial

but are lacking the evidence required to become recommendations:

e |dentifying the cause of bleeding and early control of bleeding

e Temperature <35 °C, pH<7.2, Ca+2 <1 mmol, PT>1.5, INR>1.5, aPTT >1.5, fibrinogen <2 are considered
critical physiological deterioration values.- the replacement of fibrinogen with 3-4 g of concentrate or else
one unit of cryoprecipitate for each 30 kg of body weight, or the administration of 25-50 Ul/kg of prothrombin
complex concentrate (no evidence was found to make recommendations on the time of administration or
the exact dose)

e Theadministration of PRBCs through fluid warmers
e Theadministration of isogroup blood products as soon as possible

e Stopping the activation of the massive hemorrhage protocol as soon as the critical hemorrhage is under

control

e |t is agreed that there is insufficient evidence to recommend using tranexamic acid in critical digestive
bleeding

e Using viscoelastic tests to manage critical bleeding can be beneficial, as well as blood salvage (cell saver)
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