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Stor obstetrisk blédning

e Statistik

* MBRRACE, UK

* Nationell input

* Initialt omhandertagande
e Uterotonika mm

* Hemostas

* Anestesiaspekter

* Med mera.....




En vanlig natt pa forlossningen

Dag 0, kl 23.38

Dag 1, kl 00.28

e Telefonsamtal
* Frisk

* 3 para

e Gravid v35+1

* MVC, blodtryck 110/65, ingen
proteinuri dock illamaende

* Ont epigastriet sedan 1 timme
e Halsas valkommen

 Klinik
* Ont epigastriet
* lllamaende
* Smartpaverkad, kan ej ligga still
* Mjuk buk

e Ultraljud: HF ua, FR ua, placenta ua
* Inj Ketogan iv




En vanlig natt pa férlossningen?

Dag 1, kl 01.22

Dag 1, kl 01.45

* CTG

* Inskrankt variabilitet

* Komplexa variabla decelerationer
* Frekvens initialt 120

* Bradykardi, frekvens 60

* Larm, urakut kejsarsnitt

* Fodelse pojke

* Oxytocin5E+5E

* Methergin

e Blodning 200 ml initialt
e Uterus val kontraherad
* Lever svullen?
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En vanlig natt pa
operationssalen

Dag 1, kil 03.12

* Blédning vaginalt, 1100 ml

* Tranexamsyra 2 g

e Oxytocin infusion

» Karboprost (Prostinfenem)

e Desmopressin (Octostim)

* Blodprover hemolys

* Transfusion, 4 blod + 2 plasma
* Rotem

* Diagnos?
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Akut fettlever, behandling

o | BINlIgA dygn pa IVA

2014

* Avsluta graviditet

* Om tid finns
* Stabilisera patient

Pa uppdrag av Svensk Gastroenterologisk Fiorenings
styrelse

* Optimera hemostas Nationella riktlinjer
. . Br utredning samt handbiggning av
* Undvik ytterligare leverskada Leeniohdom sate o gemviict i eessidon 8
* Inte_nSiVVé r(_j - - Kontakiperson: Hanas l!;l::::litkhdLllcdianhl. e
* Optimera cirkulation, hjartminutvolym och blodtryck e aTIoTs, hame i mrinpene

* Undvik vissa LM
* Acetylcystein?

Medlemmar i expertgruppen

* Farmakokinetik och farmakodynamik andrad o
* Samarbete och kommunikation

d 3 st (tot 9 blod)

D 3 st (tot 12 FFP)
ymbocyter 5 st (tot 8 st)
e FEP 7 st * Fibrinogen (tot 10 g)

* Trombocyter 3 st * Respirator dag 1-4

* Fibrinogen3+3 g * Dialys CRRT dag 3-8

* Tranexamsyra 2 g * Sjukhusvard 3 veckor

* Levertransplantation vb
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the UK

MBRRACE-UK 2009-2012: In all patients (100 %) with
mortality due to haemorrhage, improvements in

care may have made a difference to the outcome

| MRRACE-UK 2016-2018: 79% |

| MRRACE-UK 2019-2021: 72% |

Mothers and Babies: Reducing Risk through
Audits and Confidential Enquiries across the UK

_()MBRRACE-UK

Maternal, Newborn and
Infant Clinical Outcome
Review Programme
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52 % av fallen bedomda att
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ett battre omhandertagande
skulle gjort skillnad for utfallet!

Orsaker

1. Atoni
Placenta accreta

3. Ablatio
Forlossningsskador

2.
4.

11.7 per 100.000 maternities




1. Communication, ownership and

teamwork

Kalla pa seniora kollegor
Helikoptervy

Patientnara instrument
Blod, plasma, trombocyter
och fibrinogen
Multidisciplinara team

PPH protokoll, varma

Stort blédningslarm
Monitorera blédning, vatskor,
blod och lakemedel
Spadningskoagulopati
Korrelera blodning till pat
NEWS 2, identifiera bloédning
Teamtraning PPH

Centra for invasiv placenta

New recommendations .

Uppdatera instruktioner for hemostas-test

Hur man tolkar test och anvander resultat
Upprepa provtagning, ett prov ger ingen klar bild
Uppdatera instruktioner for ballong-tamponad
Centra for patienter med invasiv placenta

Existing guidance and recommendations requiring improved
implementation




Modradodlighet Sverige 2007-2023




Stora blédningar

FIGUR 1. Erytrocyttransfusioner, internationellt

Antal

. ) o
e Okad mortalitet y 231?

* Okad morbiditet
* Transfusionskomplikationer: ¥ |

* Infektioner "
* Virus
* Bakteriell kontamination
* Okanda patogener

* Immunologiska reaktioner 0
e ABO inkompatibilitet Cz@’?
* Hemolytisk transfusions reaktion ®
e Anafylaxi
e TRALI, transfusion related acute lung injury

e Stora kostnader




Vaginala forlossningar med b!odning >1000 m!, Sahlgrenska Universitetssjukhuset
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Improving estimates of blood loss

Revealed bleeding:

* Recognise that visual estimates § V=8
of revealed blood loss tend to 4
under-estimate by = 50%"

Better observations may detect blood loss

15% blood loss: possible anxiety, other observations within normal range

30% blood loss: RR>20, pulse >100, narrowed pulse pressure, UO <30mls/hr
40% blood loss: RR>30, pulse >120, hypotension, confused, UO <15mis/hr

“A woman had an SVD then ‘trickled’, no observations were done until 3hrs
later when she was tachycardic and hypotensive just prior to collapse with
DIC and haemoglobin <50g/L"

nnnnnnnnn

1 Bose et al. BJOG 2006;113:919-924
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e Aorta kompression
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Blodning och hypovolemi

Blodning
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Orsakey tqQra postpartumblod

nmga S 70 Qnas)

) 84

"Tissue”

Komplikation %
Atoni 50-80
Placentaavlossning

- snlngsskador 15-35

Placenta accrete
Placentaavlossning

/ 10
Dlacentad G

Trombin

Koagulationsrubbning
Placentaavlossning




Circulation during partus

Blood flow to uterus 700 ml /min
Placenta, arterial bleeding
Atony, match wide arteries

5 minutes bleeding without contraction

D, R, v,

3500 mL

bxp163284 www.fotosearch.com




Behandling av
stor postpartum blodning:

. Profylax mot stor blédning
. Initial behandling
. Farmakologisk behandling

. Hemostas

1
2
3
4. Kirurgisk behandling
5
6. Anestesi

7

. Ovrigt

Doknr. i Barium Dokumentserie Giltigt from Version
20214 su/med 2015-06-08 6

Riktlinje Postpartumblodning - stor - behandling

Innehallsansvarig: Hans Bokstrdm, Overlékare, Lékare obstetrik (hanbo2)
Godkénd av: Henrik Almgren, Verksamhetschef, Omrade 1 (henal1)
Denna rutin géller for: Verksamhet Anestesi Operation IVA Ostra; Obstetrik gemensamt

Medicinsk radgivare
Lena Otterlind, Medicinskt ledningsansvarig

Ansvar

Galler for personal inom de enheter/verksamheter som berérs av rutinen.

Ansvar for spridning och implementering har VEC/EC. Verksamhetschefen ansvarar fér att rutinen
finns och foljer géllande férfattningar/lagar.

Revideringar i denna version

Rutinen &r kompletterad med bilaga Instruktion aortakompression. Ovrigt ersétter version ifran 2014-

11-10. Revidering enligt féljande:

e Behandling for att forebygga postpartumblédning har lyfts ut i ett eget PM (se Férebyggande
behandling av postpartumblédning)

e Lakare ska tillkallas vid blédning >500 ml (tidigare 600 ml)

e Under "Initial behandling" har voluven tagits bort och blédningsvagn inférts (finns pa alla
forlossningsavdelningar)

e Prostinfenem och cytotec har lyfts ihop under samma punkt och situationen far avgéra vilken som
valjs i férsta hand

e Sonoclot pa MdIndal har ersatts av ROTEM

e Under mal fér behandling under pagaende blédning har HB andrats till 90 (tidigare 100)

Arbetsbeskrivning

Tillkalla ldkare, satt nal och 6vervédg aortakompression vid:
- Snabb blédning oavsett blodningsmangd

- Pagaende blddning >500 ml
- Kvarhallen placenta 30 minuter efter partus oavsett blédning
- Storre 16sningsblodning dar placenta inte kommer ut

Viktigt att vaga och méta all blédning.

A. Initial behandling vid stor blédning

Hall aortakompression

Huvudandan sénks och patienten ges syrgas 5-10 L/min pa mask.
Héamta blédningsvagnen

Tva grova perifera nalar satts.

HB och bastest tas.

Kontroll av BT och puls.

KAD satts.

Koppla férvarmd Ringer-Acetat f For Molndal: Finns 6 enheter.
Vid stor blédning ges 0 negativt blod innan bastest ar klar.

Blodbanks tfn Mélndals sjukhus.

Meddela Lab nir blodet avhimtas sa
Hall patienten varm! nytt bestills omgdende. Tfn: 3 0572,

Overvig nagon gang under férloppet att ge injektion Cyklocapron®
(tranexamsyra) 100mg/ml, 20 ml= 2 g, ges langsamt i.v. 1 mI/min Kontraindikation: pagaende
blodning i urinvagarna (risk for koagelbildning)

Vid misstankt placenta acreta eller tidigare stor blédning skall operation styras till plan 5 pa
KKO.

WWW.

se

ey

A 4

VASTRA Giltig version ar publicerad pa intranatet, ett utskrivet dokument &r alltid en kopia 1 (av 9)
GOTALANDSREGIONEN

SAHLGRENSKA UNIVERSITETSSJUKHUSET




Akut postpartumblodning
| | OVERVAG ALLTID AORTAKOMPRESSION OCH UTERUSKOMPRESSION
Steg 4
Steg 3 Blodning >1 500 ml
Blodning >1 000 mi ) ) -
(eller Kkliniskt paverkad patient) Time-out i teamet, utvardera
orsak och atgarder
Steg 2 Ovendg:
sy Sikerstill att atgéarder * Resursforstarkning
Fortsatt blodning pa steg 2 ir utférda (ex anestesiolog, bakjour)
Steq 1 » Kontroller enligt ONEWS2 : Foﬂzfi_ﬂ handlaggning pa
.S 10 I/mi operaton
Bl o(g,‘ nin g >500 ml Sakerstall att atgarder pa . Pl)ggl?ge hél]cjlra] ben * Transfusion av
.ste"g 13ar utforda * Kroppsvarm Ringer-Acetat . b I.Od.prOdUKter_ ,
L6s placenta 1] Fibrinogen 2 -4 g iv
T * Metylergometrin 0,2 mg iv/im . . * F6lj blodprover: Hb, TPK,
;I;:(Iz?éla extra BM+USK samt « Forstarkt oxytocindropp : 'I};::Sexamsyra 1giv PK,
P » Extra PVK APTt, S-Ca, Fibrinogen
* Forsok |6sa placenta med T .
. .. * Tranexamsyra 1 g iv
traktion av navelstrang « Prostinfenem 0,25 mg im
* Blodningsvagn-+protokoll » Misoprostol 0,2mg 3 tabl subl
* PVK+bastest
* Oxytocin totalt 16,6 pg im/iv
(max 16,6pg) " . .
* Tappa urinblasan Vag a" blodr"ng
* Identifiera orsak och pabdrja . .
atgarder kontinuerligt
v Atoni, placenta, bristning
eller koagulation?




Initial behandling

Aortakompression

Alt bimanuell uterus kompression
Tillkalla personal

Sank huvudanda och syrgas 5-10 L/min
Blodtryck och puls

2 grova nalar

Hb, bastest, hemostasprover, blodgas

Varma vatskor

* Ringeracetat (forsiktighet > 2000 ml)
e Risk spadningskoagulopati

KAD
Hall patient varm
Inj Tranexamsyra (Cyklokapron®) 1-2 g iv

FIGUR 39 - Aortakompression sker littast i hojd med naveln, som pa
bukens yta motsvarar projektionen av nedersta delen av bukaorta innan
bifurkationen. Ena handen palperar forst Jjumskens puls. Den knutna
andra handen, mjukt och forsiktigt anlagd mot naveln, sinks sakta tills
aortapulsationerna férnimmes. Ytterligare kompression leder till

flddesminskning och -stopp 1 aorta genom att handen pressar thop aorta
mot kotpelarens framvagg.
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Farmakologisk behandling av atoni

* Inj Oxytocin (Syntocinon®)

(e

.'.NQV(( | e  Bolus 8,3 ug/ml 1 mlivunder 1 min
I'l:QQQx\((((((((((((((((((((«« (i . Oytocin 83 ug/mi = 5 E/mi
‘\\l\\*\\\&_ * Vid elektivt snitt under 5 minuter
\\\\“i\?}\ S * Infusion 66,4 ug/500 ml NaCl, 120 ml/t

T N
\\ 8857 * Inj Metylergometrin (Methergin®)

““%26:-’_4‘: vessles )
- \\:‘f' Blert o by e 0,2 mgivaltim, langsamt
SLA mustle fivers * Kan upprepas 4 ggr
>
',;2:;‘/' * Inj Karboprost (Prostinfenem®)
f::_',:'::.; * 0,25 mgim
SRR e Kan upprepas 8 ggr
Y% 0:0:0:‘\‘2 .
e T Misoprostol (Cytotec®)

* 0,2 mg 3 st rektalt




Oxytocin (Syntocinon®)

o100 At Ao pileaton ord 2, 200 BJA
OBSTETRICS

* Effekt Signs of myocardial ischaemia after injection of oxytocin: a

e Stimulerar virkarbete randomized double-blind comparison of oxytocin and

4 4 methylergometrine during Caesarean section
[
U terussammandra ga nae M. C. Svanstroml, B. Biber3, M. Hanes?, G. Johansson3, U. Nislund? and E. M. Balfors**
* Farmakokinetik JTyometria :
. s + M
* t % 3-20 min contraction Ca*; /v(\,

Prostaglandin

* Biverkningar synthesis

* ADH effekt
e Takykardi och arytmi
* Hjartischemi




Oxytocin Requirements at Elective Cesarean Delivery:
A Dose-Finding StUdy Obstet Gynecol 2004;104:1005-10

Jose C. A. Carvalho, MD, PhD, Mrinalini Balki, MD, John Kingdom, MD, and Rory Windrim, MD

OBJECTIVE: Oxytocin is frequently used by intravenous o Effektiv (ED90) dos vid elektiva snitt?

bolus and infusion to minimize blood loss and prevent I

postpartum hemorrhage at cesarean delivery. Current dos- 1. 5 enheter 3 , 3u g

ing regimens are arbitrary whereas large doses may pose a

serious risk to the mother. The purpose of this study was to 2 enheter 3 ’ 3u g

estimate the minimum effective intravenous bolus dose of 1 enhet 166U g
’

oxytocin (EDg,) required for adequate uterine contraction
at elective cesarean in nonlaboring women.

METHODS: A randomized, single-blinded study was under-
taken in 40 healthy term pregnant women presenting for
elective cesarean under spinal anesthesia. Oxytocin was

Lrnini 1 by hal i ] i i

0,35 enheter 0.6 ug

Furthermore, the minimum effective dose of
oxytocin at cesarean delivery has not yet been estab-
lished. The purpose of our study was therefore to esti-

Elektivt snitt 0.35 E (ca 0,6 pg) Akutsnitt 3.0 E (ca 5,0 ug) Oxytocin 1 E/ml (1,66 pg/ml)




Metylergometrin (Methergin®)

* Effekt

e Uterussammandragande

 Farmakokinetik
 t7 0,5-2t
e Effekt 30-60 sek och duration 4-6
timmar

* Biverkningar
* Hypertoni
* lllamaende och krakningar
e Hjartischemi

* Forsiktighet

* Preeklampsi




Obstetriska atgarder

* Kontroll placenta

* Exploration uterus

» Kontroll cervix och vagina

* Ballongtamponad

* Kompressionssutur, B-Lynch

* Hysterektomi

(c) Anterior view

Fig. 1.Pans (a) and (-b) d the jor and p ior views of the uterus showing the application of the B-Lynch Brace suture. Part (c)
shows the after p pplication. (Il ions by Mr Philip Wilson FMAA, AIMI, based on the authors’ video

record of the opcnlion.)"




Prospective Longitudinal Study of Thromboelastography

and Standard Hemostatic Laboratory Tests in Healthy

Women During Normal Preghancy

Ove Karlsson, MD,* Tommy Sporrong, MD, PhD,t Andreas Hillarp, PhD,¥ Anders Jeppsson, MD, PhD,||{

and Margareta Hellgren, MD, PhD#

Hemostas

BACKGROUND: Hemostatic disorders are common in obstetric co
raphy (TEG®) simultaneously measures coagulation and fibrinolysi
primary aim in this prospective longitudinal study was to obtain k|
changes in TEG® variables during normal pregnancy and 8 week
aims were to compare TEG® variables during pregnancy with TEG®
and gestational weeks 10 to 15 and to correlate TEG® variables to
METHODS: Blood samples were collected from 45 healthy pregna
10 to 15, 20 to 22, 28 to 30, and 38 to 40, and at 8 weeks po
analyses were performed: time until start of clotting (TEG®-R), ti
(TEG®-K), angle of clotting (TEG®-Angle), maximum amplitude (
minutes (TEG®-LY30). Activated partial thromboplastin time, pro
antithrombin, D-dimer, and platelet count were analyzed.
RESULTS: Compared to 8 weeks postpartum TEG®-R was at lea
limit 99% confidence intervals) until gestational weeks 28 to 30
between 23%—26%. TEG®-K was at least 0.1 minutes shorter t

A key komponent PPH, point of car

m Anesthesia & Analgesia
e

22 SPECIAL ARTICLE

What Is New in Obstetric Anesthesia: The 2021
Gerard W. Ostheimer Lecture

Grace Lim, MD, MSc*t

The Gerard W. Ostheimer lecture is given annually to members of the Society for Obstetric
Anesthesia and Perinatology. This lecture summarizes new and emerging literature that informs
the clinical practice of obstetric anesthesiologists. In this review, some of the most influential
articles discussed in the 2021 virtual lecture are highlighted. Themes include maternal mortal-
ity; disparities and social determinants of health; cognitive function, mental health, and recov-
ery; quality and safety; operations, value, and economics; clinical controversies and dogmas;
epidemics and pandemics; fetal-neonatal and child health; general clinical care; basic and
translational science; and the future of peripartum anesthetic care. Practice-changing evidence
is presented and evaluated. A priority list for clinical updates, systems, and quality improvement
initiatives is presented. (Anesth Analg 2022;00:00-00)

Experience of Point-of-Care Devices in
Obstetrical Care

Ove Karlsson, MD, PhD'

Haemostasis during pregnancy

* Factors & * Factors N
[ M A pMA 1 Department of Anesthesiology, Sahlgrenska University Hospital, Address for correspondence Ove Karlsson, MD, PhD, Department of
H H o Gothenburg, Sweden Anesthesiology, Sahlgrenska University Hospital, 416 85 Gothenburg,
- Fl b rin Oge n - Fa CtO r XI min mm Sweden (e-mail: ove.i.karlsson@vgregion.se).
4 . 5 8 1 ‘_1 0,0 Semin Thromb Hemost 2017;43:397-406.
— Factors VII, VIII, X, XII — Factor Xl 4 —8 47 —74 54— 72
. Abstract During pregnancy and puerperium, there are pronounced hemostatic changes charac-
o - VWF - P rote|n S terized by increased coagulability and decreased fibrinolysis. In addition, hemostasis
can change dramatically during obstetric complications. Several reports have de-
Keywords scribed substandard management of hemostatic defects in this setting and state the
° Fa CtO rs 9 ° Fi bri n olysis s = obstetric need for guidelines and better care. Point-of-care devices can assess hemostatic status
= point-of-care and are especially suitable in perioperative settings. Using point-of-care devices, no
. . = viscoelastic method  time is required for transportation, allowing faster availability of results and providing
- PrOtEIn C - Plasmlnogen z = thromboelastography potential for better care of the patient. This article will demonstrate the use of a

= thromboelastometry
= hemostatic

viscoelastic method in six different patients; five with impaired hemostasis, and where
the use of viscoelastic method contributes or should have contributed to better care.

— Antitrombin ev N —PAI-1 AP

complication The cases represent patients with normal delivery; postpartum hemorrhage (PPH); PPH

—PAI-2 AP ~ postpartum with low fibrinogen; placental abruption; preeclampsia with hemolysis, elevated liver
hemorrhage enzymes, low platelet count syndrome; and finally, one patient with sepsis. This article

= DIC also shows the need for good practices and good supervision toimplement the devices

= fibrinogen in patient care.




EJA Eur J Anaesthesiol 2023; 40:226-304

rical conditio

2.6 Patients undergoing obstetric surgery

Intravenous iron supplementation improves fatigue and
depression score postpartum. B

We suggest assessing fibrinogen levels in parturients with
bleeding, as levels less than 2 g1~ ! may identify those at
risk of severe postpartum haemorrhage. 1C

Coagulopathy risk assessment should include the obstet-

ssociated with PPH not just an estimat-

scitation with crystalloids and colloids

Management of severe peri-operative bleeding: Guidelines
from the European Society of Anaesthesiology and
Intensive Care

Second update 2022

Sibylle Kietaibl, Aamer Ahmed, Arash Afshari, Pierre Albaladejo, Cesar Aldecoa,

Giedrius Barauskas, Edoardo De Robertis, David Faraoni, Daniela C. Filipescu, Dietmar Fries,
Anne Godier, Thorsten Haas, Matthias Jacob, Marcus D. Lancé, Juan V. Llau, Jens Meier,

Zsolt Molnar, Lidia Mora, Niels Rahe-Meyer, Charles M. Samama, Ecaterina Scarlatescu,
Christoph Schli

Recommendation 12
We recommend that postpartum haemorrhage should be
managed by a multidisciplinary team. 1C

We recommended the use of an escalating postpartum
haemorrhage management protocol including uterotonic
drugs, surgical and/or endovascular interventions and
procoagulant drugs. 1B

Risk awareness and early recognition of severe postpar-
tum haemorrhage are essential. C

We suggest that patients with known placenta accreta
i ated by multidisciplinary care

ion of PBM programmes in

VHA can identify obstetric coagulopathy including hypo-
fibrinogenaemia and reduced platelet level. B

BACKGROUND Ma
complex and involve
gies to ensure optim
morbidity and morta
European Society
(ESAIC) aim to pro
mendations for he
improved clinical m:

DESIGN A systemat]
of several electroni
language restrictions.

RBC treatment (single unit
units in haemodynamic stable

ted in obstetric settings, pro-
are taken against rhesus

VHA-guided haemostatic treatment reduces the need for
blood products. B

i-operative cell salvage during
caesarcan section with high risk of haemorrhage may
decrease homologous transfusion. 2B

Grading of Recommendations,
Assessment, Development and Evaluation (GRADE) was
used to assess the methodological quality of the included
studies and to fo
methodology was

bleeding management, guidance as to how best approach
and treat each individual patient are key. Understanding
which therapeutic approaches are most valuable at each We recommend i.v. iron supplementation as this elicits a
ia with fewer gastrointestinal

treatment. 1B

h coagulopathy and adverse maternal
en with postpartum haemorrhage. C

t count decrease or a level less than
e onset of labour, particularly if com-
fibrinogen level less than 2.0 g1~ !, may
sed risk of postpartum haemorrhage. C

of labour, aPT'T" and PT are of little
for postpartum haemorrhage. C

obstetric coagulopathy including hypo-
nd reduced platelet level. B

ostatic treatment reduces the need for

gainst pre-emptive fibrinogen replace-
in ongoing postpartum haemorrhage
genaemia, we recommend fibrinogen

itution in women with ongoing postpar-
and a fibrinogen level above 2 g1~ " or
ter than 12 mm is not indicated. 1B

um haemorrhage, we suggest a VHA-
on protocol. 2C

e administration of TXA in postpartum
dose of 1g intravenously as soon as
h, which can be repeated if bleeding

TXA be considered before high-risk
and vaginal deliveries or cases of ante-

2B

dministration of rFVIla can be consid-

guideline.

In severe postpartum haemorrhage, we suggest a VHA-

RESULTS These s . . .

arioes were assesd g11ded 1ntervention protocol. 2C

were revised to inc

That are avanaple 1o mem. [Nese guidennes aim 1o proviae
specific guidance for bleeding management in a variety of

clinical situations.

mendations derived from the systematic literature search,
and four clinical guidances retained from previous ESAIC
guidelines were formulated. Using the Delphi process on

tening postpartum haemorrhage, which

cannot be stopped by conventional, surgical or interven-
tional radiological means and/or when comprehensive
coagulation therapy fails. 2C

We recommend against a prophylactic/general use of
rFVIla in postpartum haemorrhage because of increased
risk of fatal thrombosis. 1C
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morbidity and mortality. These updated guidelines from the
European Society of Anaesthesiology and Intensive Care
(ESAIC) aim to provide an evidence-based set of recom-
mendations for healthcare professionals to help ensure
improved clinical management.

DESIGN A systematic literature search from 2015 to 2021
of several electronic databases was performed without
language restrictions. Grading of Recommendations,
Assessment, Development and Evaluation (GRADE) was
used to assess the methodological quality of the included
studies and to formulate recommendations. A Delphi
methodology was used to prepare a clinical practice
guideline.

RESULTS These searches identified 137 999 articles. All
articles were assessed, and the existing 2017 guidelines
were revised to incorporate new evidence. Sixteen recom-
mendations derived from the systematic literature search,
and four clinical guidances retained from previous ESAIC
guidelines were formulated. Using the Delphi process on

'
DISCUSSION Peri-operative bleeding management encom-
passes the patient's journey from the pre-operative state
through the postoperative period. Along this journey, many
features of the patient's pre-operative coagulation status,
underlying comorbidities, general health and the procedures
that they are undergoing need to be taken into account. Due
to the many important aspects in peri-operative nontrauma
bleeding management, guidance as to how best approach
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When to use tranexamic acid for the treatment of major
bleeding?

Zoe K. McQuilten™ | Erica M. Wood™” | Robert L. Medcalf®

Abstract

Tranexamic acid (TXA) is an antifibrinolytic agent originally developed for the man-
agement of bleeding in the setting of postpartum hemorrhage (PPH). Over the last 15
years, there has been accumulating evidence on the use of TXA for the treatment of
active bleeding in a variety of clinical contexts. Clinical trials have shown that the ef-
ficacy and safety of TXA for the treatment of bleeding differ according to the clinical
context in which it is being administered, timing of administration, and dose. Early
administration is important for efficacy, particularly in trauma and PPH. Further studies
are needed to understand the mechanisms by which TXA provides benefit, optimal
modes of administration and dosing, and its effect in some clinical settings, such as
spontaneous intracerebral hemorrhage. There is no evidence that TXA increases the
risk of thrombotic events in patients with major bleeding overall. However, there is
evidence of increased risk of venous thrombosis in patients with gastrointestinal
bleeding. There is also evidence of increased risk of seizures with the use of higher
doses. This review summarizes the current evidence for the use of TXA for patients
i ighli i rtance of generating evidence of efficacy

and treat each individual patient are key. Understanding
which therapeutic approaches are most valuable at each °
timepoint can only enhance patient care, ensuring the best
outcomes by reducing blood loss and, therefore, overall
morbidity and mortality.

CONCLUSION All healthcare professionals involved in the
management of patients at risk for surgical bleeding should [
be aware of the current therapeutic options and approaches

Viss effekt pa mortalitet vid trauma och PPH
e Tidig administrering battre
Ingen 6kad risk trombotiska komplikationer

to the bleeding contexts—as findings
le to other contexts—and that of indi-
tic, and other risks, as well as important
optimize care and outcomes in these

that are available to them. These guidelines aim to provide
specific guidance for bleeding management in a variety of
clinical situations.

KEYWORDS
fibrinolysis, major hemorrhage, thrombosis, tranexamic acid, transfusion
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The decrease of fibrinogen is an early predictor of the severity of
postpartum hemorrhage
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Summary. Background: Postpartum hemorrhage (PPH) is a
major source of maternal morbidity. Objectives: This study’s
objective was to determine whether changes in hemostasis
markers during the course of PPH are predictive of its
severity. Patients and methods: We enrolled 128 women with
PPH requiring uterotonic prostaglandin E2 (sulprostone)
infusion. Two groups were defined (severe and non-severe
PPH) according to the outcome during the first 24 hours.
According to our criteria, 50 of the 128 women had severe PPH.
Serial coagulation tests were performed at enrollment (H0), and
I, 2, 4 and 24 hours thereafter. Results: At HO, and through
H4, women with severe PPH had significantly lower fibrinogen,
factor V, antithrombin activity, protein C antigen, prolonged
prothrombin time, and higher D-dimer and TAT complexes
than women with non-severe PPH. In multivariate analysis,

Xilla  Xlllb Pﬂf‘z
P < 0.0001 = * / e from HO to H4, fibrinogen was the only marker associated with
r— A L R _ the occurence of severe PPH. At HO, the risk for severe PPH was
8= VEcadher 2.63-fold higher for each 1 gL™" decrease of fibrinogen. The
2d negative predictive value of a fibrinogen concentration
® >4 gL' was 79% and the positive predictive value of a
& o concentration <2 gL™! was 100%. Conclusion: These findings
% 5= indicate that a simple fibrinogen measurement can anticipate
3l 4 » Risken for allvarlig PPH var 2.63-fold t’vere bleeding in PPH.
£ 34 ¢ hogre for varje 1 g/L sankning fibrinogen
[T
2+ e * Positivt prediktions varde for fibrinogen
14 :.0.: <2 g/L var 100%
0 o e Ett enkelt fibrinogen prov kan predicera FibrinOgen
Soverc Nor-cevere risken for allvarlig PPH.
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Major obstetric haemorrhage: monitoring with
thromboelastography, laboratory analyses or both?
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use of morbidity and mortality in the obstetric population. The aim of this study was
200 - and laboratory analyses to evaluate haemostasis during major obstetric haemorrhage.
ions between the results of thromboelastography, laboratory analyses and estimated

Platelets (x109/L)

e tetric haemorrhage and 49 women with blood loss <600 mL were included. The fol-
100 - performed: time to start of clotting (TEG-R), time to 20 mm of clot firmness (TEG-K),
l amplitude of clot (TEG-MA) and lysis after 30 min (TEG-LY30). In addition, platelet
e, prothrombin time, fibrinogen, antithrombin and D-dimer were measured.

flecting clot stability and fibrinolysis were decreased in women with massive obstetric
04 rmal bleeding, while clot initiation was accelerated. Laboratory analyses also showed
T T nced differences in platelet count, fibrinogen concentration and antithrombin activity.

<600 mL blood loss Postpa rtum haemon rhage fibrinogen and TEG-MA and between estimated blood loss and TEG-MA, fibrinogen

strated by thromboelastography and laboratory analyses, was found after an estimated
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7 - owever, laboratory analyses found greater differences in coagulation variables, which

. * Snabbare initiering

* Minska koagelstyrka
TEG, snabbare resultat
3- e Starkaste korrelationer

2. * Fibrinogen - TEG-MA
Fig. 1 Two thromboelastographic profiles. (A) TEG profile in a woman with normal ble
250 mL, TEG-R 4.9 min, TEG-MA 81.4 mm, Platelets 239 x 10°/L, Fibrinogen 6.0 g/L a ° E B |_ _ Fi b ri no ge n
profile in a woman with major obstetric haemorrhage. Estimated blood loss 2500 ml 14 —

Platelets 55 x 10°/L, Fibrinogen 1.7 g/L, Antithrombin 0.37 kIU/L. T T ° — -
<600 mL blood loss  Postpartum haemorrhage E B L TEG MA

Fibrinogen (g/L)
EN
°

(B)




BJA

OBSTETRICS

Fibrinogen plasma concentration before delivery
is not associated with postpartum haemorrhage:
a prospective observational study

British Journal of Anaesthesia 115 (1): 99-104 (2015)
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Abstract

Background: Low plasma fibrinogen concentration has been linked to postpartum haemorrhage. The primary aim of this study
was to assess whether fibrinogen concentration at admission before labouris associated with severe postpartum haemorrhage.
Secondary aims were to describe fibrinogen concentration before and after labour and to identify predictors for severe
postpartum haemorrhage.

Methods: 1951 healthy women were included in a prospective observational study. Fibrinogen concentration was determined
at admission to the labour ward and in a subgroup of women (n=80) also after the placenta was delivered. Bleeding volume
postpartum was estimated by weighing surgical sponges and pads and by measuring collected blood. Predictors for severe
postpartum haemorrhage (>1000 ml) were identified with bivariate and multivariate regression analyses.

Results: Mean fibrinogen concentration was 5.3 (sp 0.8) g litre™". Median estimated blood loss was 450 (range 70-4400) ml
and 250 (12.8%) women bled >1000 ml. Fibrinogen concentration was not correlated with postpartum haemorrhage in the
entire cohort (rs=0.003, P=0.90) or in any subgroup. Fibrinogen concentration was not associated with bleeding >1000 ml (odds
ratio 1.01 (CI 95% 0.85-1.19), P=0.93) and did not differ significantly before and after delivery. Oxytocin stimulation, instrumental
delivery, Caesarean section and exploration of uterus were identified as independent predictors of haemorrhage >1000 mL
Conclusions: Fibrinogen plasma concentration at admission before labour does not predict severe postpartum haemorrhagein
a general obstetric population. Fibrinogen concentration does not decrease significantly during normal labour. Excessive
postpartum bleeding is mainly as a result of obstetric complications.
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Fibrinogen plays a critical role in achieving and main-
taining hemostasis and is fundamental to effective clot
formation. There is increasing awareness of the impor-
tant role of fibrinogen as a key target for the treatment
and prevention of acquired bleeding. Fibrinogen is the
first coagulation factor to fall to critically low levels
(<1.0 g/L) during major hemorrhage (normal plasma
fibrinogen levels range from 2.0 to 4.5 g/L), and current
guidelines recommend maintaining the plasma fibrino-
gen level above 1.5 g/L. Fibrinogen supplementation
can be achieved using plasma or cryoprecipitate;
however, there are a number of safety concerns associ-
ated with these allogeneic blood products and there is a
lack of high-quality evidence to support their use. Addi-
tionally, there is sometimes a long delay associated
with the preparation of frozen products for infusion.
Fibrinogen concentrate provides a promising alternative
to allogeneic blood products and has a number of
advantages: it allows a standardized dose of fibrinogen
to be rapidly administered in a small volume, has a very
good safety profile, and is virally inactivated as stan-
dard. Administration of fibrinogen concentrate, often
guided by point-of-care viscoelastic testing to allow indi-
vidualized dosing, has been successfully used as
hemostatic therapy in a range of clinical settings,
including cardiovascular surgery, postpartum hemor-
rhage, and trauma. Results show that fibrinogen con-
centrate is associated with a reduction or even total
avoidance of allogeneic blood product transfusion.
Fibrinogen concentrate represents an important option
for the treatment of coagulopathic bleeding; further
studies are needed to determine precise dosing strate-
gies and thresholds for fibrinogen supplementation.
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(<1.0 g/L) during major hemorrhage (normal plasma
fibrinogen levels range from 2.0 to 4.5 g/L), and current
guidelines recommend maintaining the plasma fibrino-
gen level above 1.5 g/L. Fibrinogen supplementation
can be achieved using plasma or cryoprecipitate;
however, there are a number of safety concemns associ-
ated with these allogeneic blood products and there is a
lack of high-quality evidence to support their use. Addi-
tionally, there is sometimes a long delay associated
with the preparation of frozen products for infusion.
Fibrinogen concentrate provides a promising alternative
to allogeneic blood products and has a number of
advantages: it allows a standardized dose of fibrinogen
to be rapidly administered in a small volume, has a very
good safety profile, and is virally inactivated as stan-
dard. Administration of fibrinogen concentrate, often
guided by point-of-care viscoelastic testing to allow indi-
vidualized dosing, has been successfully used as
hemostatic therapy in a range of clinical settings,
including cardiovascular surgery, postpartum hemor-
rhage, and trauma. Results show that fibrinogen con-
centrate is associated with a reduction or even total
avoidance of allogeneic blood product transfusion.
Fibrinogen concentrate represents an important option
for the treatment of coagulopathic bleeding; further
studies are needed to determine precise dosing strate-
gies and thresholds for fibrinogen supplementation.

occur causing fibrinogen, a critical substrate for clot for-
mation, to fall to low levels.? There is increasing awareness
regarding the important role of fibrinogen during acute
bleedingand as a target for the treatment and prevention of
bleeding, especially in perioperative settings. However, in
many centers, fibrinogen is not routinely monitored in the
critically bleeding patient, despite growing evidence from
clinical studies suggesting that fibrinogen is a vital target.>*

Clinical data examining the efficacy and safety of
fibrinogen concentrate for the treatment of acquired
coagulopathy are reviewed here, as is the current evidence
on appropriate plasma threshold levels and dosing across
a range of clinical settings.

THE CRITICAL ROLE OF FIBRINOGEN IN
CLOT FORMATION AND HEMOSTASIS

Major blood loss represents a significant challenge across
critical care settings, often resulting in coagulopathy and

ABBREVIATIONS: CABG = coronary artery bypass graft;
CPB = cardiopulmonary bypass; FP24 = plasma frozen within

24 hours of collection; MCF = maximum clot firmness;
MTP(s) = massive transfusion protocol(s); PCC = prm_hromtl

[ ]
complex concentrate; PPH = postpartum hemorrhage;
ROTEM = thromboelastometry; TACO = transfusion-associa
circulatory overload. [ ]

From the 'Department of Anesthesiology, Duke University
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Bra review om fibrinogen
Plasma innehaller 1-3 g/I
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innehaller 15-20 g/I

Vid obstetrisk blodning hojer
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1. Tone
e Postpartum blédning pga atoni

2. Trauma
 Postpartum blédning pga cervix laceration

3. Tissue
 Postpartum blédning pga placentarester
4. Trombin

* DIC pga sepsis
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* PK 1.0, APTT 96
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Disseminated intravascular coagulation

in pregnancy: insights in pathophysiology,
diagnosis and management

Offer Erez, MD; Salvatore Andrea Mastrolia, MD; Jecko Thachil, MD

U ncontrolled peripartum bleeding, ([ )
resulting in disseminated intra- Disseminated intravascular coagulation (DIC) is a life-threatening situation that can arise
vascular coagulation (DIC), is one of the from a variety of obstetrical and nonobstetrical causes. Obstetrical DIC has been
leading causes for maternal mortality associated with a series of pregnancy complications including the following: (1) acute
worldwide." This is in spite of an peripartum hemorrhage (uterine atony, cervical and vaginal lacerations, and uterine
); (2) placental abruption; (3) preeclampsia/eclampsia’hemolysis, elevated liver
s, and low platelet count syndrome; (4) retained stillbirth; (5) septic abortion and

*Acute peripartum hem orrhage rine infection; (6) amniotic fluid embolism; and (7) acute fatty liver of pregnancy.
= diagnosis and understanding of the underlying mechanisms of disease leading to
*Placental abruption o cading

plication in essential for a favorable outcor omedelbar behand|i
° i ; and treatment modalities along with bedsidq ® meaelbar benandling
Preeclam P a/edam P a/HELLP syndrom c y assist the clinician in the diagnosisand rf «  Behandla orsak
*Retained stillbirth treatment are essential for the successful § =4 camti digt:
*Septic abortion and intrauterine infection rds: acute fatly liver of pregriancy, endoth * Tranexamsyra
il . - zymes, and low platelet count (HELLP) syndr . Blod/Pl T b
*Amniotic fluid embolism od/Plasma/Trom

: * Fibrinogen
=
Acute fatty liver of pregnancy G
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* Inga studier pa postpartum blédning

* Andra studier, ingen skillnad blédning

e Indikation profylax vid hemostasrubbning
e von Willebrand
* Hemofili A
* Trombocytdysfunktion

* Risk vattenintoxikation

Haemophilia

Haemophilia (2012), 18, 25-33
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A Systematic Review: The use of desmopressin for treatment
and prophylaxis of bleeding disorders in pregnancy

D. E. TRIGG, I. STERGIOTOU, P. PEITSIDIS and R. A. KADIR

The Royal Free Hospital, London, UK

Summary. Desmopressin (DDAVP) is commonly used
for treatment and prevention of bleeding complications
in patients with bleeding disorders including haemo-
philia A, von Willebrand’s disease (VWD) and other
less common disorders. This article reviews the current
evidence for the use of DDAVP in pregnancy to clarify
its efficacy and safety with regard to maternal and
foetal outcome. A search of the literature found 30
studies that reported DDAVP use in pregnancy for
prophylaxis or treatment of bleeding complications
with 216 pregnancies reported in total. The most
common indication was prophylaxis for prevention of
bleeding during pregnancy and postpartum haemor-
rhage. DDAVP was used successfully in the first and
early second trimester for bleeding prophylaxis in 50
pregnancies. No postpartum bleeding complications
were reported in 167 out of 172 pregnancies when
DDAVP was used for peripartum haemostatic cover.
Twenty-nine studies reported no significant adverse

events as a result of treatment with DDAVP. One case
of water intoxication seizure and one case of premature
labour following the use of DDAVP was reported in a
single study. Other maternal side effects included facial
flushing and headache and were reported by one study.
These side effects were generally well tolerated by
patients. There were no other significant adverse events
reported in any of the studies as a result of DDAVP use.
Foetal outcome was recorded in ten studies with no
adverse foetal outcomes. In conclusion, this review
shows that DDAVP in selected cases is effective in
reducing bleeding complications associated with preg-
nancy and childbirth with a good safety record. Further
research is needed to confirm these findings as they are
based on the currently available evidence from small
studies and case series only.

Keywords: delivery, desmopressin, haemophilia, preg-
nancy, safety, von Willebrand’s disease
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Recombinant Activated Factor VIl in Obstetric
Hemorrhage: Experiences from the Australian aj
Zealand Haemostasis Registry

OBJECTIVE: Through the Australian and New Zealand Hae}
report on the Australian and New Zealand experience with
factor VII (rFVIla) in obstetric patients.

METHODS: The role of rFVIla for off-label indications, incl
surgery, and severe postpartum hemorrhage, remains con
stasis Registry established by Monash University in Mell
off-label use of rFVIla across Australia and New Zealand.
was to summarize Registry data for all obstetric hemorrha
rFVIla at participating hospitals between January 2002 and
outcome measures were reduction or cessation of bleedin,
response), mortality, and hysterectomy rate.

RESULTS: During the study period, the Registry received dataj
included 110 cases of administration of rFVIla in obstg
hospitals, comprising 5% of the total Registry populatios
treated for acute hemorrhage. Women received median
individual doses of 92 ug/kg (73-100) of rFVIla (median
[58-108]), and 78% of patients received a single dose. The p{
rFVIla was 76% with 64% responding to the first dose.
women were alive at 28 days. Forty-three women (41%) un
before receiving rFVIla and, of those remaining, 13 (21%)
after rFVIIa therapy. Two thromboembolic events (1 pulm
deep venous thrombosis) and 1 case of hypoxic-ischemic en
from severe anoxia were reported.

CONCLUSIONS: The reported effect of rFVIIa in many, but not

positive. There was no mortality as a result of thrombod
Randomized, controlled trials are required to confirm its sa

assess the possibility that use at an earlier stage in treatmen|
hemorrhage may avoid the need to resort to postpartum h

of bleeding, thus preserving fertility.

(Anesth Analg 2009;109:1908-15)
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The role of recnmhinal
obstetric hemorrhage

Jouni Ahonen

Purpose of review
To review the literature regarding the use of
postpartum hemorrhage (PPH).

Recent findings

The previous and recent case reports and ca

management of severe PPH refractory to stan
studies limits the value of the available data.

components of the coagulation cascade such
relocate into the extravascular space and renf
effect longer than the short circulatory halflifg

Summary

Although some preliminary guidelines have b)
the practice of using rFVlla in PPH is far from
an inadequate transfusion therapy. Therefore
frozen plasma, fibrinogen concentrate (or cry]
atony are essential before considering admin|

Keywords
coagulation, postpartum hemorrhage, recomtl

INTRODUCTION

Recombinant activated factor VII (rFVIIa; NovoS-
even, Novo Nordisk A/S, Bagsvaerd, Denmark) is
licensed for the treatment of bleeding episodes in
patients with congenital hemophilia A or Band who
have developed inhibitors to FVIII or FIX; and
in patients with FVII deficiency or Glanzmann'’s
thrombasthenia with anti-GpllIb/Illa antibodies. It
induces hemostasis at the site of vascular injury
independent of the presence of FVIII and FIX by
forming complexes with exposed tissue factor [1,2].
However, the small amount of thrombin produced
on tissue factor-bearing cells is not sufficient to
result in clot formation, and platelet-surface coagu-
lation factor X (FX) activation is required for a large
amount of thrombin generation, which then results
in ibri ibrin. Because

e Off label use

* Fallserier, obstetriska blédningar

* Enrandomiserad studie, 2 trombotiska komplikationer

* Finns i vissa guidelines

affinity, high
ffective levels

ion of throm-
(TAFI) and
a tight fibrin

is and H 13: 520-529
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hemorrhage: a multicenter, randomized, open controlled trial
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Summary. Background: Case reports on recombinant
human factor Vlla (rhuFVIla) use in women with severe
postpartum hemorrhage (PPH) showed encouraging
results, but no randomized controlled trial (RCT) is
available. Patients and methods: Eighty-four women with
severe PPH unresponsive to uterotonics were randomized
to receive one early single rhuFVIla infusion (n = 42) or
standard care (no rhuFVlla; n = 42). The primary effi-
cacy outcome measure was the reduction of the need for
specific second-line therapies, such as interventional he-
mostatic procedures, for blood loss and transfusions.
The primary safety outcome measure was the number of
deaths and thrombotic events during the 5 days follow-
ing rthuFVIla infusion. Results: thuFVIla was associated
with a reduction in the number of patients who needed
second-line therapies compared with controls (standard
care). Specifically, 39/42 (93%) patients in the standard
care arm received second-line therapies and 22/42 (52%)

patients in the rhuFVIIa arm (absolute difference, 41%;
range, 18-63%; relative risk RR, 0.56 [0.42-0.76]). The
delivery mode (vaginal or Cesarean section) did not
affect the primary outcome. No death occurred. Two
venous thrombotic events were recorded in the rhuFVIla
arm: one ovarian vein thrombosis and one deep vein
thrombosis with a non-severe pulmonary embolism. Con-
clusion: This open RCT in women with severe PPH
refractory to uterotonics shows that rhuFVIla reduces
the need for specific second-line therapies in about one
in three patients, with the occurrence of non-fatal
venous thrombotic events in one in 20 patients.

Keywords: FVIla activated; hysterectomy; postpartum
hemorrhage; treatment efficacy; treatment outcome.

Introduction
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Preconditions of Hemostasis in Trauma: A Revie
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The Influence of Acidosis, Hypocalcemia, Anemia,
and Hypothermia on Functional Hemostasis in Trauma

Heiko Lier, MD, Henning Krep, MD, PhD, Stefan Schroeder, MD, PhD, and Frank Stuber, MD, PhD

Background: Beside the often dis-
cussed topics of consumption and dilution
coagulopathy, additional perioperative im-
pairments of coagulation are caused by acido-
sis, hypocalcemia, anemia, hypothermia, and
combinations.

Methods: Reviewing current literature,
cutoff values of these parameters become ob-
vious at which therapy should commence.

Resulls: A notable impairment of he-
mostasis arises at a pH =<7.1. Similar ef-
fects are caused by a BE of —12.5 or less.

Temperatur

severe bleeding, buffering
gic pH values is recom-
lly with massive transfu-
CCs displaying exhausted
ffer systems. It completes

stasis

° .

cular

Calcium

held

From the hemostatic point of view,

the optimal Hct is higher than the one

required for oxygenation. Even without a

*classical” transfusion trigger, the ther-

apy of acute, persistent bleeding should
aim at reaching an Het =30%.

A core temperature of =34°C causes

a decisive impairment of hemostasis. A

controlled hypotensive fluid resuscitation

should aim at reaching a mean arterial

pressure of =65 mm Hg (possibly higher

for cerebral trauma). Prevention and later
aggressive therapy of hypothermia by ex-
clusive infusion of warmed fluids and the
use of warming devices are prerequisites
for the cure of traumatic coagulopathy.

Combined appearance of single pre-
conditions cause additive impairments of
the coagulation system.

Conclusions: The prevention and
timely correction, especially of the combi-
nation acidosis plus hypothermia, is cru-
cial for the treatment of hemorrhagic
coagulopathy.

Key Words: Blood coagulation, Co-
agulopathy, Acidosis, Hypocalcemia, Ane-
mia, Hypothermia.

J Trauma. 2008:65:951-960.




Arch Gynecol Obstet (2013) 288:543-549
DOI 10.1007/500404-013-2812-1

 MATERNAL-FETAL MEDICINE \ P

‘Att fundera pa: ‘

A local hemostatic agent for the management of postpartum
hemorrhage due to placenta previa and placenta accreta:
a cross-sectional study
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Fabio Quijano + Luis R. Hoyos + Ana Milena Angarita « Santiago Madero
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Abstract

Purpose To describe the use of a local hemostatic
agent (LHA) for the management of postpartum hemor-
rhage (PPH) due to bleeding of the placental bed in
patients taken to caesarean section at Fundacién Santa Fe
de Bogota University Hospital.

Sample A total of 41 pregnant women who had a cae-
sarean section and developed PPH.

Methods A cross-sectional study. Analysis of all cases of
PPH during caesarean section presented from 2006 up to and
including 2012 at Fundacion Santa Fe de Bogota University
Hospital.

Main outcome measure Emergency hysterectomy due to
PPH.

Results  The proportion of hysterectomies was 5 vs. 66 %
for the group that received and did not receive management

with a LHA respectively (PR 0.07, CI 95 % 0.01-0.51 PR Prevalence ratio :‘Q‘"l Le yophilisat est dissous avec 10 md
p <0.01). For the group managed withouta LHA, 80 % of ICU Intensive care unit ;;:\‘\ Dot #tre unilise darm les 12 heures
patients needed hemoderivatives transfusion vs. 20 % e,

of patients in the group managed with a LHA (PR 0.24, CI
95 % 0.1-0.6 p < 0.01). A reduction in the mean days of
hospitalization in addition to a descent in the proportion of

noticed when comparing the group
versus the one that did not.

Conclusion An inverse association b
LHA in patients with PPH due to blee
bed and the need to perform an emer,
terectomy was observed. Additionally|
cant reduction in the mean duration of]
h derivatives and admission to the

Keywords Postpartum Hemorrhage
Oxidized - Hysterectomy - Placenta p:
accreta

Abbreviations

PPH  Postpartum hemorrhage
LHA Local hemostatic agent
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Anestesi och postpartum blodning

Regional anestesi Generell anestesi

* Mindre blédning * Mer blédning

e Mindre transfusioner e Mer transfusioner
e Mindre mortalitet e Okad mortalitet

e Mindre morbiditet e Okad morbiditet

e Kontraindikation e Indikation

 Stor pagaende blodning  Stor pagaende blodning




Spinal, placenta |6sning

Generell anestesi och blodning + Bupivakain tung 6 mg
* Fentanyl 15 ug

The Effects of Volatile Anesthetics on Spontaneous

Contractility of Isolated Human Pregnant Uterine Muscle:
A Comparison Among Sevoflurane, Desflurane, Isoflurane,
and Halothane

| Anesth Analg 2006;103(2):443-447 |

desflurane

* |Inhalationsgaser ger
* Dosberoende relaxation
e Uterusmuskulaturen
* Byt inhalationsanestesi
* Propofolinfusion
* Optimera O,/N,O/fentanyl

We examined the effects of equi

isoflurane, and halothane on the U
uterine muscles. We also determi Top up EDA, placenta l6sning

Uterine specimens were obtained| ®  Sufenta 20 ug

elective lower-segment cesarean .
vertically in L b Tl ® Kloroprokain 30 mg/ml 10 ml

exposed to 0.5-3 minimum alveol o . .
absence and presence of the hig Alt Roplva kain 7 S mg/ml 10ml

blocker, tetraethylammonium, or the adenosine triphosphate-sensitive potassium
channel K ATP) -blocker, ghbenclamlde The anesthetlcs examined produced a dose
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Introduction of cell salvage to a large obstetric unit: the first
six months

M. King, I. Wrench, A. Galimberti, R. Spray

Departments of Anaesthesia and Obstetrics, Roval Hallamshire Hospital, Sheffield, UK

ABSTRACT

Background: We introduced red-cell salvage to our obstetric unit following a two-month period of training and education. We
report a service evaluation of the first six months of activity from May to October 2007.

Methods: The indications for using cell salvage were: placenta praevia, suspected placental abruption, multiple pregnancy, multi-
ple repeat caesarean, previous history of post partum hacmorrhagc, refusal of blood transfusion, caesarean section at full dilata-

Cellsaver bor 6vervagas:
* Placenta accreta

* Svarigheter med X-test

* Patienter som nekar blod

tion, low preoperative haemoglobin :
Results: The cell saver was used for 4
fusion rate of 22% (10 cases). Blood w
ian volume (range) of blood returned H H

a heterologous transfusion fell from 1 [CME] cell Salvage In ObStetrlcs
that cell salvage was in use (P = 0.12
Conclusion: We have successfully int
largest series of patients reported in t
© 2008 Elsevier Ltd. All rights reser

Haley Goucher, MD, Cynthia A. Wong, MD, Samir K. Patel, MD, and Paloma Toledo, MD, MPH

:2 FOCUSED REVIEW

I Intraoperative cell salvage is a strategy to decrease the need for allogeneic blood transfusion.

Blodatervinning
e Saker och kan 6vervagas
* Inga fostervattenembolier

° Leu kocytfl |te r Ska b ru ka S abnormal placentation. (Anesth Analg 2015;121:465-8)

Traditionally, cell salvage has been avoided in the obstetric population because of the perceived
risk of amniotic fluid embolism or induction of maternal alloimmunization. With advances in cell
salvage technology, the risks of cell salvage in the obstetric population parallel those in the
general population. Levels of fetal squamous cells in salvaged blood are comparable to those
in maternal venous blood at the time of placental separation. No definite cases of amniotic
fluid embolism have been reported and appear unlikely with modern equipment. Cell salvage
is cost-effective in patients with predictably high rates of transfusion, such as parturients with
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Postpartum Hemorrhage ) s

Janice Newsome, Jonathan G. Martin, Zachary Bercu, Jay Shah,
Haris Shekhani, and Gail Peters

Interventional radiologists are often called for emergent control of abnormal uterine
bleeding. Bleeding, even heavy bleeding as a result of uterine fibroids is not a common
emergent procedure; instead, pregnancy and pregnancy related conditions, trauma and
malignancy associated with bleeding can be the source of many interventional radiology
on call events or procedures. Postpartum hemorrhage (PPH) is the most common cause, Catheter
and is defined as blood loss of 500 mL after vaginal delivery or 1000 mL after cesarean
section. Several authors have suggested a simpler definition of any amount of blood loss
that creates hemodynamic instability in the mother. Regardless, PPH can be a life-
threatening emergency and is a leading cause of maternal mortality requiring prompt
action. Primary PPH is bleeding within the first 24 hour of delivery and secondary PPH is
hemorrhage that occurs more than 24 hour after delivery. In addition to death, other
serious morbidity resulting from postpartum bleeding includes shock, adult respiratory
distress syndrome, coagulopathy, and loss of fertility due to hysterectomy. Transcatheter
uterine artery embolization was first introduced as a treatment for PPH in 1979. It is a
nonsurgical, minimally invasive, extremely safe and effective treatment for controlling
excessive bleeding of the female reproductive track usually after conservative measures Fe mora'
have failed, yet somewhat underused. Referring providers have limited awareness of the
procedure. In hospitals where interventional radiologists have the experience and arte
technical expertise to perform pelvic arteriography and embolization, this therapeutic ry
option can play a pivotal role in the management of emergent obstetric hemorrhage.
Tech Vasc Interventional Rad 20:266-273 © 2017 Elsevier Inc. All rights reserved.

Fibroid

KEYWORDS embolization, postpartum bleed, obstetric hemorrhage, uterine artery embolization

Uterine
artery

Interventionell radiologi
e Kan vara vardefullt

e Kan brukas profylaktiskt
* Finns komplikationer
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multidisciplinary approach in the management of abnormally in
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ABSTRACT

Objective: The aim of this study was to investigate the outcome of a standardized multidisciplina
approach using a modified surgical technique in the management of abnormally invasive placent]
(AIP), with special reference to blood loss and the need for transfusion.
Materials and methods: Data were collected retrospectively in women managed with a recentl
adopted multidisciplinary strategy using a modified surgical approach, involving a urologist (stud
group: 10 patients). Women managed before the introduction of this standardized management serve
as a control group (nine patients). Comparisons were made between the study group and the contrg
group. The main outcome measures were blood loss and the need for transfusion in the two groups.
Results: Standardized multidisciplinary management, involving a modified surgical technique pe
formed by a urologist, decreased blood loss in the study group compared with the control grou
[median 1400ml (range 400-3000 ml) vs median 8000 ml (2300-40000 ml); p<.001]. It also decrease
postoperative complications and the need for transfusion of blood products.

Conclusions: Standardized multidisciplinary management of patients with AIP, using a modified surg
cal technique, reduces the risks of massive obstetric hemorrhage, the need for massive transfusion a

the risk of postoperative complications. Involving an experienced urologist appears to be of paramou
importance in the management of AlP.

Blodning (median och intervall)
e Studiegrupp 1400 ml (400-3000)
e Kontroll grupp 8000 ml (2300-40.000)

Striking decrease in blood loss with a urologist-assisted standardlzed
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Kvinna fodd 1988

e En kvall i december

* KL 18.08 ringer patient
e 4 gravida 3 para
e Gravid vecka 41+4
 Smarta mage, stenhard uterus
* Yr och illamaende




En kvall i december

* Ca kl 18-19

 Ambulans
 systoliskt blodtryck 70 mm Hg

e Larm till flera sjukhus

* KI 19.38

* Specialforlossningen
 Kallsvettig och smartpaverkad
» Svarpalperade pulsationer




En kvall i december

* KI 19.48

e Knivstart l[armsnitt (urakut snitt)

* Gynekologen slog ut larmsnitt, pa
mamma indikation

* Anestesiologen sover, tror pa barn
indikation

* KI 19.49

 Slapp och blekt barn

* Placenta fritt i uteruskavitet, dvs ablatio
 Riklig blodning, aven diffus

* Anestesiolog ringer dit bakjour




Operation 19.48 — 23.20

e Atoni e Oxytocin, metylergometrine, karboprost, misoprostol
* Ballong
* Blodning 4000 ml * Tranexamsyra

* Blod/plasma/trombocyter
* Prover kl 19.46  Hb 120, TPK 204, APTT 51, PK 0.9, Fibrinogen <0.6

* Prover kl 20.51 * Hb 59, TPK 73, APTT 92, PK 1.2, Fibrinogen <0.6




Ep|kr|s e Vardtid 4-10/12

* Diagnos ablatio och
hemostasrubbning

* Under vardtiden
infektionskomplikation

Reflektioner

* Test av larmrutin vid byte av plattform
 Hur kommunicera vid larmsnitt (urakut)
* Forsta Hb vardet 120 g/

* Kunskap om hemostas vid ablatio
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Protocol for postpartum haemorrhage including
massive transfusion
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I;;}l'-lwords: Postpartum haemorrhage (PPH) is one of the most common causes
of maternal mortality worldwide. Management of PPH depends on

ostpartum haemorrhage R A 22
aponf compression 8 the severity of bleeding. If the bleeding is severe, aorta compres-

tranexamic acid sion can reduce bleeding. It should be followed by insertion of two
transfusion coarse needles for intravenous access and blood sampling for
fibrinogen haemoglobin and haemostasis. Further on, monitoring of vital
FVila parameters, as well as provision of extra oxygen and warm crys-
EXII talloids, should be performed. Uterine atony is the most common
volatile anaesthesia cause of PPH and local guidelines for uterotonic drug selection

should be followed. Patients with ongoing bleeding should
immediately receive surgical care for bleeding control. During se-
vere ongoing bleeding, haemostasis care includes early tranexamic
acid, transfusion in ratio 4:4:1 (blood:plasma:platelets), and extra
fibrinogen intravenously. If not severe PPH, use goal-directed
therapy. During general anaesthesia and uterine atony, stop vola-
tile anaesthesia and change to intravenous anaesthesia.

© 2022 Elsevier Ltd. All rights reserved.

Introduction

Postpartum haemorrhage (PPH) is one of the most common causes of maternal mortality world-
wide [1]. The report, “Saving Lives, Improving Mothers' Care” from MBRRACE-UK shows that hae-
morrhage was the second most common direct cause of maternal mortality in the United Kingdom
(UK) from 2017 to 2019 [2]. In fact, no decline in maternal mortality due to PPH has been observed in
the last decades in the UK [2]. PPH has also been reported to led to severe morbidity during pregnancy

Abbreviations: PPH, Postpartum Haemorrhage; FVIIa, activated Factor VII; FXIII, Factor XIII.
E-mail addresses: ove.ikarlsson@vgregion.se, ove.karlsson@regionstockholm.se.

https://doi.org/10.1016/j.bpa.2022.09.003
1521-6896/© 2022 Elsevier Ltd. All rights reserved.




