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DACH 2011

POSTPARTALE BLUTUNG | Handlungsalgorithmus

nach vaginaler Geburt oder in der postoperativen Uberwachungsphase nach Sectio caesarea

klinische Symptome

Dauer max. 30 min nach Diagnosestellung

© 2011: PPH-KONSENSUS — Gruppe (D-A-Ch)
allgemeine/operative Manahmen

Medikamente

HINZUZIEHEN Oberarzt | Facharzt Geburtshilfe | INFORMATION Andsthesie

* vaginale Blutung
>500 ml nach vaginaler Geburt
>1500 ml nach Sectio caesarea

CAVE: Unterschdtzung
I Messsystem !

* Patientin kreislaufstabil

Dauer max. weitere 30 min
(= 60 min nach Diagnosestellung)

* 2 iv.-Zugange (mindestens 1 groplumiger)

* Kreuzprobe / Notfalllabor / EKG's bereitstellen
* Volumengabe (z.B. Kristalloide / Kolloide)

* Blase katheterisieren

* Blutverlust messen

* rasche Abkldrung der Blutungsursache (4T's)
* Uterustonus (Tonus-Atonie?)
* Plazentainspektion (Tissue-Plazentarest?)
* Speculumeinstellung (Trauma-Geburtskanal?)
* Gerinnung (Thrombin-Laborwerte?)

e Uteruskompression - Ultraschall

—mr- - > > >» Do

* OXYTOCIN

3-5IE (1 Amp.) als Kurzinfusion und
40 IE in 30 min (Infusion/Perfusor)

ODER
* CARBETOCIN (off label use)

100 pg (1 Amp.) in 100 ml NaCl 0,9%
als Kurzinfusion

bei starker persistierender Blutung STEP 2,
bei moderat persistierender Blutung evtl.
* MISOPROSTOL (off label use)

800 pg (4 Thl. & 200 pg) rektal

HINZUZIEHEN Andsthesie | Alarmierung OP Team | ORGANISATION OP-Saal
TRANSFERKRITERIEN {iberdenken

o m — On

* anhaltend schwere Blutung
* Patientin kreislaufstabil

* OP-Vorbereitung

* Ausschluss Uterusruptur
* Nachtastung / Ultraschall

* bei V. a. Plazentarest (nach US oder Inspektion)
* manuelle Nachtastung
* ggf. Curettage (US-Kontrolle)

Bestellung FFP / EK / TK
(kreuzen und in den Kreissaal/OP bringen lassen)

* SULPROSTON

500 pg (1 Amp.; max. 3 Amp. pro 24 h)
nur iiber Infusomat/Perfusor

e 2 g TRANEXAMSAURE i.v.

vor Fibrinogengabe

Bei persistierender schwerer Blutung
(ca. 1500 ml Gesamtblutverlust)

* FIBRINOGEN 2-4 g

* FFP / EK erwdgen

TRANSFERKRITERIEN iiberdenken | HINZUZIEHEN Oberarzt Andsthesie
INFORMATION der bestmdglichen personellen Expertise

o m — O

* therapierefraktdre schwere Blutung

und kreislaufstabile Patientin
oder
* hdmorrhagischer Schock

ZIEL

* hdmodynamische Stabilisierung
(tempordrer) Blutungsstop

* Optimierung von Gerinnung und

* Erythrozytenkonzentration

* Organisation von STEP 4

CAVUMTAMPONADE

BALLONAPPLIKATION

* Balloneinfiinrung unter Ultraschallkontrolle

* ausreichendes Auffiillen des Ballons
(Sulproston weiter)

* leichten Zug applizieren

* alternativ Streifentamponade

BLUTUNGSSTOP

* Intensiviiberwachung

» BALLONDEBLOCKADE nach 12-24 Std.
(ggf. nach Transfer im Zentrum)

PERSISTIERENDE oder ERNEUE BLUTUNG
(Blutung bei liegendem Ballon oder nach Deblockade)
* ggf. erneute Ballonapplikation (,bridging")

* obligat STEP 4

ZIELKRITERIEN
* Hdmoglobin
* Thrombozyten > 50 Gpt/I
* RR systolisch >80 mmHg

* pH >72
* Temperatur >35°C
¢ Calcium >0,8 mmol/l

HINZUZIEHEN der bestméglichen personellen Expertise

OEGED

* persistierende Blutung

Transferkriterien

- Fehlen von operativem oder interventionellem Equipment
oder fehlende Anwesenheit von geschultem Personal

- tempordrer Blutungsstop durch Cavumtamponade

- hdmodynamische Transportstabilitdt der Patientin

Definitive Versorgung | (chirurgische) Therapie

KREISLAUFINSTABILITAT
BLUTSTILLUNG
* Laparotomie / Gefapklemmen /Kompression

STABILISIERUNG
Kreislauf / Temperatur / Gerinnung

KREISLAUFSTABILITAT
DEFINITIVE CHIRURGISCHE THERAPIE

Kompressionsnahte
Gefdpligaturen
Hysterektomie

eventuell rekomb. Faktor Vlla EMBOLISATION
rekombinanter Faktor Vlla (! off [abel use !) Voraussetzungen
- initial 90 pg/kg KG (Bolus) pH 272
- ggf. Wiederholungsdosis bei persistierender Fibrinogen >15q/l

Blutung nach 20 min

- existierende SOP zw. Zielkrankenhaus und transferierendem Krankenhaus

Thrombozyten >50 Gpt/I

Hyperfibrinolyse ausgeschlossen/therapiert

> 8-10 g/dl (5-6,2 mmol/I)



© 2011: PPH-KONSENSUS - Gruppe (D-A-Ch)

klinische Symptome allgemeine/operative Mafnahmen Medikamente




Klinische Symptome

Geburtsmedizin

Anasthesiologie / Gerinnung

Interdisziplinarer PPH-Behandlungsalgorithmus: ,PPH 2022°

nach: PPH-Leitlinie 2022 AWMF Register 015/063 der BVF, DGGG (AGG), DeGIR, DEGUM, DGAI, DGHWI, DGKL, DGPM, DGPGM, DHV, DIVI, EFCNI (Pat.), GTH, OEGARI, OEGGG, SGGG, SSAPM (alphabetische Listung)



Interdisciplinary algorithm for the therapy of PPH: ,PPH 2022°

PPH-guideline 2022 AWMF Registry number 015/063 by BVF, DGGG (AGG), DeGIR, DEGUM, DGAI, DGHWI, DGKL, DGPM, DGPGM, DHV, DIVI, EFCNI (Pat.), GTH, OEGARI, OEGGG, SGGG, SSAPM (alphabetical order)

persistent bleeding Blood loss >1500 ml (~%4 blood volume) Blood loss >2000 ml

. _ o _ . Ensure sufficient staff and expertise sufficient staff and expertise?
= CALL IN registrar obstgtnm_an & INFORM CALI__ IN senior obgtetrlc;lan & (senior level for obs and anaesth) | Haematology advice?
%— anaesthesiologist anaesthesiologist | consider TRANSFER haematology / radiology advice? s embolisation possible?
; « Pt. haemodynamically stable « Pt. he_lemodynamically stable « Pt. haemodynamically_ mstab_le (Shock-  Haemorrhagic shock
K * blood loss: e ongoing severe blood loss Index [HF / BPsys] > 0.9) with persistent
= —>500 mls with vag. delivery severe bleeding (Caution: BE <-6 mmol/l and
= —>1000 mls with caesarean section lactate >4 mmol/l)
e CAUTION: underestimation of blood loss
— measure, don’t estimate!!!
- Measure blood loss ( « ALERT the theatre team . BILEED!(NG C/ONTR?L I / _  Multidisciplinary team to consider
» exclude internal bleeding (e.g. uterine . : — laparolomy / vascular clamps / compression HYSTERECTOMY
rupture) exclude IutTrlne :uptutre " — Compression sutures / ligatures
« 2x i.v. access (large bore, if possible) — Manual placenta extraction .
- type and screen / lab. (blood count, BGA, * suspected retained placenta (following US « UTERINE TAMPONADE z&&gg;%%;gg:ﬁ:ﬁ:;ﬁgggLEEDING
aPTT, PT/INR and, if available, fibrinogen, or inspection) — with haemostatics (Celox®, off-label!) | | _ sonsider new balloon-tamoonade
» FXII1,VHA), crossmatch RBC - | blacenta extraction stripe tamponade SISt il P
2 - adapted fluid therapy (crystalloids) or fluid manual place (,,brldglng )
= bolus — Curettage? (ultrasound control-control) — Packing
- « urinary catheter » consider HAMILTON manoeuvre / : 3¢Ek8gN'TAMPONADE OF THE — Balloon occlusion of aorta
8« multidisciplinary assessment of cause of compression of aorta . . . — Embolisation (radiology)
bleeding (4Ts): e — insertion of balloon (US guided) |
— tone: atony? . call addition.al staff (sufficient inflation, sulprostone cont’d) - following haemostasis
— tissue: retained placenta? — gentle pull — stabilisation
— trauma: birth canal? — balloon-deflation / -removal after —ICU
— thrombin: coagulation?? gab. /' VHA) 24 h — Balloon-deflation after 24 h (PRN after
« uterine compression — U obstetric advice)
(if not given by obstetrician) » request4 FFP /4 RBC / 1 PC (deliveredto gﬁ :Ilégﬁ'ec;ﬁ”t(egigpl’ Sgg‘jigféggtr‘;bi?‘t\i/‘;give slood » Endotracheal intubation
* OXYTOCIN labour ward / operation room) trigger major oressure » Shaldon cath. (PRN US) / arterial blood pressure
— 3-5 IU by short infusion haemorrhage protocol . prepare |0CS & RID (2.8 NOREPNEPHRINE mo”'tor"g’s £ lacted volume is >1000 mi
. . . . . . .D. ’ * process IT Coliected volume IS m
- PRN fO”OWGd by InfUSIOn Of 10'40 IU N ¢ |f >25 IU OxytOC|n Change tO SULPROSTONE PHENYLEPHRINE or THEODRENALIN / CAFEDR|N) . greferably hybrid approach“ (|n|t|a||y RBCFFPPC
500-1000 ml (or local standard) (in that case stop oxytocin; only iv.; haemodynamic - start coagulation therapy according to hospital’s L 441, ther as fast . o] ot
5 monitoring); dosage: 500 pg in 500 ml by infusion: de- resources (give blood products to treat coagulopathy) o Ien a/SVI?I?A as possible goal-directed protocol,
O - TRANEXAMIC ACID escalating!, i.e., 3 min 500 ml/h (83 ug/min), then 7 min guided bylab )“ : .. :
O , 100 mi/h (1.7 pg/min), then cont'd at 10-20 mi/h; max. HAEMOSTASIS (if plasma levels are reduced) * ,Damage control” with permissive hypotension
% -1gi.v. 1500 pg/d » PRN FIBRINOGEN 30-60 mg/kgBW; aim: >2-2,5 g/l
x « O, supplementation (ASg >12mm) and /or COAGULATION
o . : 2 _ « PRN FXIIl 20 IU/kgBW ; aim: FXIIl >60% :
PRN MISOPROSTOL (as therapeutic backup) . |grge bore i.v. access (214-16 G) . PRN PCC initially 25 IE/kgE * consider RECOMBINANT FACTOR Vlla
—800-1000 pg p.r. or 600 ug orally « titrate fluids / blood products « for replacement of plasma volume FFP >30 ml/kgBW initially 60-90 ug/kgBW (bolus), only if >35.0°C &
— off- . RBC:FFP:PC = 4:4:1 ‘hri :
off-label! . consider |OCS & RID . I(DRN U TRA)‘NEXAMIC N fibrinogen >1,5 g/l & platelets >50 Gpt/I; PRN

. DDAVP 0,3 ug/kgBW within 30 min poss. (for second dose for persistent bleeding after 30 min

(suspected) von Willebrand disease; only after cord
clamping)

anaesthesiology / uterotonics or



tonics or

clinical symptoms

obstetrics

persistent bleeding

CALL IN registrar obstetrician & INFORM
anaesthesiologist

* Pt. haemodynamically stable

* blood loss:
—>500 mls with vag. delivery
—>1000 mls with caesarean section

A .

RUTTON:. UOnagere U0

— measure, don’t estimate!!!

 Measure blood loss

« exclude internal bleeding (e.g. uterine
rupture)

© 2X 1)\ R08 , )

““type and screen / lab. (blood count, BGA,
aPTT, PT/INR and, if available, fibrinogen,

- | ]
= _ —“"=~Tallgalfa
vie

N wal XIII,VHA), crossmatch RBC

o addptEEsiy aYaVZ-Ta\VAIFala e 10
bolus
* urinary catheter

* multidisciplinary assessment of cause of
bleeding (4T's):
— tone: atony?
— tissue: retained placenta?
— trauma: birth canal?
— thrombin: coagulation? (lab. / VHA)
 uterine compression — US

(if not given by obstetrician)
* OXYTOCIN
— 3-5 |U by short infusion

— PRN followed by infusion of 10-40 U in

CALL IN senior obstetrician &
anaesthesiologist | consider TRANSFER

* Pt. haemodynamically stable
e ongoing severe blood loss

 ALERT the theatre team
» exclude uterine rupture
— manual placenta extraction
* suspected retained placenta (following US
or inspection)
— manual placenta extraction
— Curettage? (ultrasound control-control)
* consider HAMILTON manoeuvre /
compression of aorta
« tamponade?
» call additional staff

> * request4 FFP /4 RBC /1 PC (delivered to

labour ward / operation room) trigger major
haemorrhage protocol
 if >25 |U oxytocin: change to SULPROSTONE

En:
(S¢
h

e Pt. h

Index
seve
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 BLEE
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— Con
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tonics or

persistent bleeding

En
g CALL IN registrar obstetrician & INFORM CALL IN senior obstetrician & (s¢
9o anaesthesiologist anaesthesiologist | consider TRANSFER h
Q.
; * Pt. haemodynamically stable * Pt. haemodynamically stable  Pt. h
@« blood loss: « ongoing severe blood loss Index
S — >500 mls with vag. delivery seve
k= —>1000 mls with caesarean section lactate
= CAUTION: underestimation of blood loss
— measure, don't estimate!!!
* Measure blood loss | « ALERT the theatre team * BLEE
. ?J(gtlllfee) internal bleeding (e.g. uterine . exclude uterine rupture - I(?grar
* 2x i.v. access (large bore, if possible) — manual placenta extraction
- type and screen / lab. (blood count, BGA, * suspected retained placenta (following US « UTE
aPTT, PT/INR and, If available, ﬁbrinogen, or |nspeCt|0n) _ W|t
N FXIII,VHA), crossmatch RBC : -
C:’ « adapted fluid therapy (crystalloids) or fluid — manual placenta extraction str
= bolus — Curettage? (ultrasound control-control)
5 * urinary catheter * consider HAMILTON manoeuvre / : B‘_Io_‘IE':
'8 * multidisciplinary assessment of cause of compression of aorta Y
o Sy  tamponade? G
_ tissue: retained placenta?  call aaditional staif — gen
— trauma: birth canal? 20 . . . — ball
— thrombin: coagulation? (lab. VHA) Viscoelastic Haemostatic Assay 24 |
 uterine compression — US
(if not given by obstetrician) > * request4 FFP /4 RBC /1 PC (deliveredto  ° gﬁaﬁ‘éﬁ'
* OXYTOCIN labour ward / operation room) trigger major oressul
— 3-5 |U by short infusion haemorrhage protocol * prepare

— PRN followed by infusion of 10-40 IU in + if >25 U oxytocin: change to SULPROSTONE = gﬁgm



anaesthesiology / uterotonics or

obstetrics

oxytocics

dar i1, r /1IN atid, 11 avaliavlc, 1Hulovycltil, or |nSpeCt|On)

FXIII,VHA), crossmatch RBC :
» adapted fluid therapy (crystalloids) or fluid — manual placenta extraction

bolus — Curettage? (ultrasound control-control)
e urinary catheter » consider HAMILTON manoeuvre /
* multidisciplinary assessment of cause of compression of aorta

bleeding (4T"s): « tamponade?

— tone: atony? . i
— tissue: retained placenta? call additional staft

— trauma: birth canal?
— thrombin: coagulation? (lab. / VHA)
 uterine compression — US

(if not given by obstetrician) > * request4 FFP /4 RBC /1 PC (delivered to
* OXYTOCIN - labour ward / operation room) trigger major
— 3-5 IU by short infusion S haemorrhage protocol
— PRN followed by infusion In  if >25 |U oxytocin: change to SULPROSTONE

500-1000 ml (or local stand (in that case stop oxytocin; only iv.; haemodynamic
monitoring); dosage: 500 ug in 500 ml by infusion: de-
. escalating!, i.e., 3 min 500 mi/h (83 pg/min), then 7 min
TRANI_EXAMIC Al 100 ml/h (1.7 pg/min), then cont’'d at 10-20 ml/h; max.
-1glv. 1500 ug/d
| * O, supplementation
- PRN MISOPROSTOL (as therapeutic backup) . large bore i.v. access (214-16 G)

— 800-10010 ug p.r. or 600 pg orally - titrate fluids / blood products
— off-label! « consider IOCS & RID

PRN: pro re nata = “in the circumstances”
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Therapeutic goals

bleeding control | haemodynamic stabilisation | o
haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets =70-100 Gpt/l, MAD >55-65 mmHg, pH >7,2, tempe

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red bloc



dar i1, r /1IN atid, 11 avaliavlc, 1Hulovycltil, or inspection)
N FXIII,VHA), crossmatch RBC B -
g « adapted fluid therapy (crystalloids) or fluid manual placenta extraction
= bolus — Curettage? (ultrasound control-control)
T » urinary catheter  consider HAMILTON manoeuvre /
'8 * multidisciplinary assessment of cause of compression of aorta
bleeding (4T‘s): « tamponade?

— tone: atony?

— tissue: retained placenta?

— trauma: birth canal?

— thrombin: coagulation? (lab. / VHA)

e call additional staff

 uterine compression — US
(if not given by obstetrician) > * request4 FFP /4 RBC /1 PC (delivered to
* OXYTOCIN labour ward / operation room) trigger major
— 3-5 U by short infusion haemorrhage protocol
— PRN followed by infusion of 10-40 IU in  if >25 |U oxytocin: change to SULPROSTONE
500-1000 ml (or local standard) (in that case stop oxytocin; only iv.; haemodynamic

monitoring); dosage: 500 pg in 500 ml by infusion: de-
escalating!, i.e., 3 min 500 mi/h (83 pg/min), then 7 min
100 ml/h (1.7 pg/min), then cont'd at 10-20 ml/h; max.
1500 ug/d

| * O, supplementation
* PRN MISOPROSTOL (as therapeutic backup) . large bore i.v. access (214-16 G)

— 800-100’0 ug p.r. or 600 pg orally - titrate fluids / blood products
— off-label! « consider IOCS & RID

7+ TRANEXAMIC ACID
1gI.v.

anaesthesiology / uterotonics or
oxytocics
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Therapeutic goals

bleeding control | haemodynamic stabilisation | o
haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets =70-100 Gpt/l, MAD >55-65 mmHg, pH >7,2, tempe

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blo



Interdisciplinary algorithm for the therapy of PPH: ,PPF

PPH-quideline 2022 AWMF Registry number 015/063 by BVF, DGGG (AGG), DeGIR, DEGUM, DGAI, DGHWI, DGKL, DGPM, DGPGM, DHV, DIVI, EFCNI (Pat.), GTH,

persistent bleeding Blood loss >1500 ml (~’4 blood volume)

Ensure sufficient staff and expertise

g CALL IN reqistrar obstgtricign & INFORM | CALIT IN s_enior ob§tetrician & (senior level for obs and anaesth) |
9o anaesthesiologist anaesthesiologist | consider TRANSFER haematology / radiology advice?
Q | '
; * Pt. haemodynamically stable * Pt. haemodynamically stable * Pt. haemodynamically unstable (Shock-
P« blood loss: | * ongoing severe blood loss | Index [HF / BPsys] > 0.9) with persistent
S — >500 mls with vag. delivery [ - — severe bleeding (Caution: BE <-6 mmol/l and
k= —>1000 mls with caesarean section lactate >4 mmol/l)
O CAUTION: underestimation of blood loss

— Mmeasure, don't estimate!!!

* Measure blood loss « ALERT the theatre team . BILEEDING C/ONTR(I)L I /

» exclude internal bleeding (e.g. uterine . : — laparotomy / vascular clamps / compression

rupture) exclude uterine rupture _ — Compression sutures / ligatures
« 2x i.v. access (large bore, if possible) — manual placenta extraction
- type and screen / lab. (blood count, BGA,  suspected retained placenta (following US « UTERINE TAMPONADE
Ia:>P(ﬁ|T§/EX)INR and, lft ar\m/??lll??(blle’ fibrinogen, or inspection) — with haemostatics (Celox®, off-label!) |

7)) : , crossmatc _ :
g  adapted fluid therapy (crystalloids) or fluid —manual placenta extraction stripe tamponade
= bolus — Curettage’? (ultrasound control-control)
T e urinary catheter manoeuvre / ) lBJ‘_Io_‘IE'IIngN'TAMPONADE OF THE
'8  multidisciplinary assessment of cause of

— insertion of balloon (US guided)

bleeding (4T"s):
eeding (4T"s) (sufficient inflation, sulprostone cont’d)

— tone: atony?

— tissue: retained placenta? + call addltlonal staff — gentle pull
— trauma: birth canal? — balloon-deflation / -removal after
— thrombin: coagulation? (lab. / VHA) 24 h

* uterine compression — US =N



anaesthesiology / uterotonics or

obstetrics

oxytocics

- CTAUIUUCTC ULCINIC TUpuulI ©
— manual placenta extraction

 suspected retained placenta (following US
or inspection)
— manual placenta extraction
— Curettage? (ultrasound control-control)

» consider HAMILTON manoeuvre /
compression of aorta

» tamponade?

+ call additional staff

rupture)

« 2X i.v. access (large bore, if possible)

* type and screen / lab. (blood count, BGA,
aPTT, PT/INR and, if available, fibrinogen,
FXIII,VHA), crossmatch RBC

 adapted fluid therapy (crystalloids) or fluid
bolus

* urinary catheter

» multidisciplinary assessment of cause of
bleeding (4T's):
— tone: atony?
— tissue: retained placenta?
— trauma: birth canal?
— thrombin: coagulation? (lab. / VHA)
 uterine compression — US

(if not given by obstetrician)
* OXYTOCIN
— 3-5 IU by short infusion
— PRN followed by infusion of 10-40 IU in
500-1000 mil (or local standard)

> * request4 FFP /4 RBC /1 PC (delivered to
labour ward / operation room) trigger major
 protocol

| £ 595 1U oxytocin:Phange to SULPROSTONE

ocin; only iv.; haemodynamic
monitoring); dosage: 500 ug in 500 ml by infusion: de-
escalating!, i.e., 3 min 500 ml/h (83 pg/min), then 7 min
100 ml/h (1.7 pg/min), then cont'd at 10-20 ml/h; max.
1500 ug/d

* O, supplementation

* large bore i.v. access (214-16 G)
» titrate fluids / blood products

» consider [OCS & RID

°* TRANEXAMIC ACID
—19glV.

* PRN MISOPROSTOL (as therapeutic backup)
— 800-1000 pg p.r. or 600 ug orally
— off-label!

— Compression sutures / ligatures

« UTERINE TAMPONADE
— with haemostatics (Celox®, off-label!) /
stripe tamponade

- BALLOON-TAMPONADE OF THE
UTERUS
— insertion of balloon (US guided)
(sufficient inflation, sulprostone cont'd)
— gentle pull
— balloon-deflation / -removal after
24 h

* O, supplementation, consider intubation

« Shaldon cath. (PRN US) / prepare invasive blood
pressure

« prepare |IOCS & RID

 PRN VASOPRESSORS (z.B. NOREPINEPHRINE,
PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

« start coagulation therapy according to hospital’'s
resources (give blood products to treat coagulopathy

HAEMOSTASIS (if plasma levels are reduced)
 PRN FIBRINOGEN 30-60 mg/kgBW; aim: >2-2,5 g/l
(AS¢ g >12mm) and / or

« PRN FXIII 20 IU/kgBW ; aim: FXIIl >60%
« PRN PCC initially 25 IE/kgB
 for replacement of plasma volume FFP >30 ml/kgBW

(RBC:FFP:PC =4:4:1)

 PRN second dose TRANEXAMIC ACID 1 g
« DDAVP 0,3 ug/kgBW within 30 min poss. (for

(suspected) von Willebrand disease; only after cord
clamping)

Therapeutic goals:
bleeding control | haemodynamic stabilisation | optimization of haemostasis



anaesthesiology / uterotonics or

obstetrics

oxytocics

rupture)

« 2X i.v. access (large bore, if possible)

* type and screen / lab. (blood count, BGA,
aPTT, PT/INR and, if available, fibrinogen,
FXIII,VHA), crossmatch RBC

 adapted fluid therapy (crystalloids) or fluid
bolus

* urinary catheter

» multidisciplinary assessment of cause of
bleeding (4T's):
— tone: atony?
— tissue: retained placenta?
— trauma: birth canal?
— thrombin: coagulation? (lab. / VHA)
 uterine compression — US

(if not given by obstetrician)
* OXYTOCIN
— 3-5 IU by short infusion
— PRN followed by infusion of 10-40 IU in
500-1000 mil (or local standard)

°* TRANEXAMIC ACID
—19glV.

* PRN MISOPROSTOL (as therapeutic backup)

— 800-1000 pg p.r. or 600 ug orally
— off-label!

- CTAUIUUCTC ULCINIC TUpuulI ©
— manual placenta extraction

 suspected retained placenta (following US
or inspection)
— manual placenta extraction
— Curettage? (ultrasound control-control)

» consider HAMILTON manoeuvre /
compression of aorta

» tamponade?

+ call additional staff

>  request4 FFP /4 RBC /1 PC (delivered to

labour ward / operation room) trigger major
haemorrhage protocol

o if >25 |U oxytocin: change to SULPROSTONE

(in that case stop oxytocin; only iv.; haemodynamic
monitoring); dosage: 500 ug in 500 ml by infusion: de-
escalating!, i.e., 3 min 500 ml/h (83 pg/min), then 7 min
100 ml/h (1.7 pg/min), then cont'd at 10-20 ml/h; max.
1500 pg/d

* O, supplementation
. Iarge bore l.v. access (214-16 G)

IntraOperative Cell Salvage

— Compression sutures / ligatures

« UTERINE TAMPONADE
— with haemostatics (Celox®, off-label!) /
stripe tamponade

- BALLOON-TAMPONADE OF THE
UTERUS
— insertion of balloon (US guided)
(sufficient inflation, sulprostone cont'd)
— gentle pull
— balloon-deflation / -removal after
24 h

* O, supplementation, consider intubation
« Shaldon cath. (PRN US) / prepare invasive blood

pressure

« prepare |IOCS & RID
 PRN VASOPRESSORS (z.B. NOREPINEPHRINE,

PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

« start coagulation therapy according to hospital’'s

resources (give blood products to treat coagulopathy

HAEMOSTASIS (if plasma levels are reduced)

 PRN FIBRINOGEN 30-60 mg/kgBW; aim: >2-2,5 g/l
(AS¢ g >12mm) and / or

« PRN FXIII 20 IU/kgBW ; aim: FXIIl >60%
« PRN PCC initially 25 IE/kgB
 for replacement of plasma volume FFP >30 ml/kgBW

(RBC:FFP:PC =4:4:1)

 PRN second dose TRANEXAMIC ACID 1 g
« DDAVP 0,3 ug/kgBW within 30 min poss. (for

(suspected) von Willebrand disease; only after cord
clamping)

Therapeutic goals:
bleeding control | haemodynamic stabilisation | optimization of haemostasis



ciplinary algorithm for the therapy of PPH: ,PPH 2022"

5/063 by BVF, DGGG (AGG), DeGIR, DEGUM, DGAI, DGHWI, DGKL, DGPM, DGPGM, DHV, DIVI, EFCNI (Pat.), GTH, OEGARI, OEGGG, SGGG, SSAPM (alphabetical order)

Blood loss >1500 ml (~’% blood volume) Blood loss >2000 mi

_ . Ensure sufficient staff and expertise sufficient staff and expertise?
CALL IN senior obstetrician & (senior level for obs and anaesth) | Haematology advice?
anaesthesiologist | consider TRANSFER | haematology / radiology advice? Is embolisation possible?
* Pt. haemodynamically stable [ _+ Pt. haemodynamically unstable (Shock- /'« Haemorrhagic shock
* ongoing severe blood loss ~ Index [HF /BPsysl>.0.0vwith persisten *

=gevere bleedlng (Caution: BE <-6 mmol/l and
\ >4 mmol/l)

e ALERT the theatre team * BLEEDING CONTROL _ e MuItIdISCIpIInary team to consider
.+ exclude uterine rupture — laparotomy / vascular clamps / compression HYSTERECTOMY

_ — Compression sutures / ligatures
— manual placenta extraction

- suspected retained placenta (following US ~ « UTERINE TAMPONADE * PERSISTENT or recurrent BLEEDING

(with applied balloon-tamponade)

or inspection) — with haemostatics (Celox®, off-label!) / _ consider new balloon-tamponade
— manual placenta extraction stripe tamponade (,bridging®)
— Curettage” (ultrasound control-control) — Packing
» consider HAMILTON manoeuvre / * BALLOON-TAMPONADE OF THE — Balloon occlusion of aorta
compression of aorta UTERUS . — Embolisation (radiology)
. tamponade? —Insertion o_f baII_oon (US guided) | _ .
. call additional staff (SUfflClent |nﬂat|0n, SUIprOStOne cont d) . fo"ow|ng .haemostas|s
— gentle pull — stabilisation
— balloon-deflation / -removal after —ICU

24 h — Balloon-deflation after 24 h (PRN after



ciplinary algorithm for the therapy of PPH: ,PPH 2022"

5/063 by BVF, DGGG (AGG), DeGIR, DEGUM, DGAI, DGHWI, DGKL, DGPM, DGPGM, DHV, DIVI, EFCNI (Pat.), GTH, OEGARI, OEGGG, SGGG, SSAPM (alphabetical order)

Blood loss >1500 ml (~7% blood volume) Blood loss >2000 mi

_ o Ensure sufficient staff and expertise sufficient staff and expertise?
CALL IN senior obstetrician & (senior level for obs and anaesth) | Haematology advice?
anaesthesiologist | consider TRANSFER haematology / radiology advice? Is embolisation possible?
* Pt. haemodynamically stable * Pt. haemodynamically unstable (Shock- » Haemorrhagic shock
e ongoing severe blood loss Index [HF / BPsys] > 0.9) with persistent

severe bleeding (Caution: BE <-6 mmol/l and
lactate >4 mmol/l)

e ALERT the theatre team * BLEEDING CONTROL _ MuItIdISCIpIInary team to consider
.+ exclude uterine rupture — laparotomy / vascular clamps / compression HYSTERECTOMY

_ — Compression sutures / ligatures
— manual placenta extraction
* suspected retained placenta (following US « UTERINE TAMPONAD

PERSISTENT or recurrent BLEEDING
(with applied balloon-tamponade)

or inspection) — with haemostatiog (Celox® off-label') / _ consider new balloon-tamponade
— manual placenta extraction stripe tamponade " (,bridging“)
— Curettage” (ultrasound control-control) — Packing
» consider HAMILTON manoeuvre / * BALLOON-TAMPONADE OF THE — Balloon occlusion of aorta
compression of aorta UTERUS . — Embolisation (radiology)
. tamponade? —Insertion o_f baII_oon (US guided) | _ .
. call additional staff (sufficient inflation, sulprostone cont'd) o fo||OVY!ng _haemosta3|s
— gentle pull — stabilisation
— balloon-deflation / -removal after —ICU

24 h — Balloon-deflation after 24 h (PRN after



4 FFP /4 RBC /1 PC (delivered to
vard / operation room) trigger major
rThage protocol

J oxytocin: change to SULPROSTONE
1se stop oxytocin; only Iv.; haemodynamic

3); dosage: 500 ug in 500 ml by infusion: de-
)1, 1.e., 3 min 500 ml/h (83 pg/min), then 7 min
(1.7 pg/min), then cont'd at 10-20 ml/h; max.

i

)lementation
re 1.v. access (214-16 G)

uids / blood products
r |OCS & RID

— YCIlIUuc pull
— balloon-deflation / -removal after
24 h

AAJ- A

¢ O, S'”’""""’"‘u.uauuu corsiaerintubation

. Shaldon cath. (PRN US) / prepare invasive bloot
pressure

o prepareiSEES=S=2L

* PRN VASOPRESSORS (z.B. NOREPINEPHRINE,
PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

 start coagulation therapy according to hospital’'s
resources (give blood products to treat coagulopathy)

HAEMOSTASIS (if plasma levels are reduced):

 PRN FIBRINOGEN 30-60 mg/kgBW,; aim: >2-2,5 g/I
(ASg g >12mm) and / or

 PRN FXIIl 20 IU/kgBW ; aim: FXIII >60%

« PRN PCC initially 25 IE/kgB

 for replacement of plasma volume FFP >30 ml/kgBW
(RBC:FFP:PC =4:4:1)

 PRN second dose TRANEXAMIC ACID 1 g

« DDAVP 0,3 pyg/kgBW within 30 min poss. (for
(suspected) von Willebrand disease; only after cord
clamping)

oJ(e
pre

guilf
D

COA
* COI

IN|
fik
SE



4 FFP /4 RBC /1 PC (delivered to
vard / operation room) trigger major
rThage protocol

J oxytocin: change to SULPROSTONE
1se stop oxytocin; only Iv.; haemodynamic

3); dosage: 500 ug in 500 ml by infusion: de-
)1, 1.e., 3 min 500 ml/h (83 pg/min), then 7 min
(1.7 pg/min), then cont'd at 10-20 ml/h; max.

i

)lementation
re 1.v. access (214-16 G)

uids / blood products
r |OCS & RID

— YCIlIUuc pull
— balloon-deflation / -removal after
24 h

* O, supplementation, consider intubation

« Shaldon cath. (PRN US) / prepare invasive blood
pressure

» prepare |IOCS & RID

* PRN VASOPRESSORS (z.B. NOREPINEPHRINE,
PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

 start coagulation therapy according to hospital’'s
resources (give blood products to treat coagulopathy)

HAEMOSTASIES((If plasma levels are reduced):

* PRN FIBRINOGEN 3U-00mgliegaii=aim=2-2,5 g/l
(ASg g >12mm) and / or

 PRN FXIIl 20 IU/kgBW ; aim: FXIII >60%

« PRN PCC initially 25 IE/kgB

 for replacement of plasma volume FFP >30 ml/kgBW
(RBC:FFP:PC =4:4:1)

 PRN second dose TRANEXAMIC ACID 1 g

« DDAVP 0,3 pyg/kgBW within 30 min poss. (for
(suspected) von Willebrand disease; only after cord
clamping)

oJ(e
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gui
D
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* COI

IN|
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4 FFP /4 RBC /1 PC (delivered to
vard / operation room) trigger major
rThage protocol

J oxytocin: change to SULPROSTONE
1se stop oxytocin; only Iv.; haemodynamic

3); dosage: 500 ug in 500 ml by infusion: de-
)1, 1.e., 3 min 500 ml/h (83 pg/min), then 7 min
(1.7 pg/min), then cont'd at 10-20 ml/h; max.

i

)lementation
re 1.v. access (214-16 G)

uids / blood products
r |OCS & RID

— YCIlIUuc pull
— balloon-deflation / -removal after
24 h

* O, supplementation, consider intubation

« Shaldon cath. (PRN US) / prepare invasive blood
pressure

» prepare |IOCS & RID

* PRN VASOPRESSORS (z.B. NOREPINEPHRINE,
PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

 start coagulation therapy according to hospital’'s
resources (give blood products to treat coagulopathy)

HAEWVIOSTASIS (if plasma levels are reduced):

* PRN FIBRINOGEN 30-68, mg/kgBW,; aim: >2-2,5 g/I
(ASg g >12mm) and / or

 PRN FXIII 20 1U/kgBW/, aim: FXIII >60%

“PRN PCC initially 2571i£/kgB

(RBC:FFP:PC =4:4:1)

 PRN second dose TRANEXAMIC ACID 1 g

« DDAVP 0,3 pyg/kgBW within 30 min poss. (for
(suspected) von Willebrand disease; only after cord
clamping)

oJ(e
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gui
D

COA
* COI

IN|
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4 FFP /4 RBC /1 PC (delivered to
vard / operation room) trigger major
rThage protocol

J oxytocin: change to SULPROSTONE
1se stop oxytocin; only Iv.; haemodynamic

3); dosage: 500 ug in 500 ml by infusion: de-
)1, 1.e., 3 min 500 ml/h (83 pg/min), then 7 min
(1.7 pg/min), then cont'd at 10-20 ml/h; max.

i

)lementation
re 1.v. access (214-16 G)

uids / blood products
r |OCS & RID

— YCIlIUuc pull
— balloon-deflation / -removal after
24 h

* O, supplementation, consider intubation

« Shaldon cath. (PRN US) / prepare invasive blood
pressure

» prepare |IOCS & RID

* PRN VASOPRESSORS (z.B. NOREPINEPHRINE,
PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

 start coagulation therapy according to hospital’'s
resources (give blood products to treat coagulopathy)

HAEMOSTASIS (if plasma levels are reduced):

 PRN FIBRINOGEN 30-60 mg/kgBW,; aim: >2-2,5 g/I
(ASg g >12mm) and / or

 PRN FXIIl 20 IU/kgBW ; aim: FXIII >60%

« PRN PCC initially 25 IE/kgB

» for replacement of plasma volume FFP =30 ml/kgBW
(RBC.EER:RGC.=-g:4:43

" TaTa I/

..PRN second dose TRANEXAMIC ACID 10
 DDAVFO;Sugieg2ii=witmin=SC=miim poss. (for
(suspeoted) von Willebrand disease; only after cord

clamping)

* prc
* pre

gui

COA
* COI
IN|
fik
SE



jorithm for the therapy of PPH: ,PPH 2022"

, DeGIR, DEGUM, DGAI, DGHWI, DGKL, DGPM, DGPGM, DHV, DIVI, EFCNI (Pat.), GTH, OEGARI OEGGG, SGGG, SSAPM (alphabetical order)

Blood loss >1500 ml (~’4 blood volume) Blood loss >2000 mi

Ensure sufficient staff and expertise sufficient staff and expertise?
(senior level for obs and anaesth) | Haematology advice?
haematology / radiology advice? s embolisation possible?

nior obstetrician &
t | consider TRANSFER

nically stable * Pt. haemodynamically unstable (Shock-

blood loss Index [HF / BPsys] > 0.9) with persistent
severe bleeding (Caution: BE <-6 mmol/l and i ; : | *
lactate >4 mmol/l)

« Haemorrhagic shock

 BLEEDING CONTROL

re team .
| — laparotomy / vascular clamps / compression
upture — Compression sutures / ligatures
a extraction . PERSISTENT or recurrent BLEEDING
ed placenta (following US * UTERINE TAMPONADE (with applied balloon-tamponade)
— with haemostatics (Celox®, off-label!) / _ consider new balloon-tamponade
a extraction stripe tamponade (,bridging®)
rasound control-control) — Packing
ON manoeuvre / * BALLOON-TAMPONADE OF THE — Balloon occlusion of aorta
orta UTERUS _ — Embolisation (radiology)
— insertion of balloon (US guided)
o (sufficient inflation, sulprostone cont’'d) - following haemostasis
: — gentle pull — stabilisation
— balloon-deflation / -removal after —I1CU
24 h — Balloon-deflation after 24 h (PRN after




jorithm for the therapy of PPH: ,PPH 2022"

, DeGIR, DEGUM, DGAI, DGHWI, DGKL, DGPM, DGPGM, DHV, DIVI, EFCNI (Pat.), GTH, OEGARI, OEGGG, SGGG, SSAPM (alphabetical order)

Blood loss >1500 ml (~’4 blood volume) Blood loss >2000 mi

| o Ensure sufficient staff and expertise sufficient staff and expertise?
?nlor obstetrician & (senior level for obs and anaesth) | Haematology advice?
t| consider TRANSFER haematology / radiology advice? Is embolisation possible?
nically stable * Pt. haemodynamically unstable (Shock- » Haemorrhagic shock
blood loss Index [HF / BPsys] > 0.9) with persistent

severe bleeding (Caution: BE <-6 mmol/l and
lactate >4 mmol/l)

re team * BLEEDING CONTROL » Multidisciplinary team to consider

ot — laparotomy / vascular clamps / compression HYSTERECTOMY
dpuble — Compression sutures / ligatures
a extraction

ed placenta (following US = « UTERINE TAMPONADE * PERSISTENT or recurrent BLEEDING

(with applied balloon-tamponade)

— with haemostatics (Celox®, off-label!) / _ consider new balloon-tamponade

a extraction stripe tamponade (,,brldglng“)
rasound control-control) -
SN TR TRGENRTS - BALLOON-TAMPONADE OF THE Py - T
orta U.TERL.'S :

— insertion of balloon (US guided)

(sufficient inflation, sulprostone cont’'d) - following haemostasis

ff — gentle pull — stabilisation

— balloon-deflation / -removal after —ICU

24 h — Balloon-deflation after 24 h (PRN after



re team

upture

a extraction

ed placenta (following US

a extraction

rasound control-control)
DN manoeuvre /

orta

qff

. RBC /1 PC (delivered to
ration room) trigger major
tocol

. change to SULPROSTONE
ocin; only iv.; haemodynamic

00 pg in 500 ml by infusion: de-
500 mi/h (83 pg/min), then 7 min
then cont'd at 10-20 ml/h; max.

on
>ess (214-16 G)
)d products

RID

« BLEEDING CONTROL
— laparotomy / vascular clamps / compression
— Compression sutures / ligatures

- UTERINE TAMPONADE
— with haemostatics (Celox®, off-label!) /
stripe tamponade

- BALLOON-TAMPONADE OF THE
UTERUS
— insertion of balloon (US guided)
(sufficient inflation, sulprostone cont'd)
— gentle pull
— balloon-deflation / -removal after
24 h

* O, supplementation, consider intubation

« Shaldon cath. (PRN US) / prepare invasive blood
pressure

« prepare |IOCS & RID

 PRN VASOPRESSORS (z.B. NOREPINEPHRINE,
PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

 start coagulation therapy according to hospital’s
resources (give blood products to treat coagulopathy)

HAEMOSTASIS (if plasma levels are reduced)
* PRN FIBRINOGEN 30-60 mg/kgBW; aim: >2-2,5 g/l
(A5¢ 5 >12mm) and / or

« PRN FXIIl 20 IU/kgBW ; aim: FXIIl >60%

 PRN PCC initially 25 IE/kgB

* for replacement of plasma volume FFP >30 ml/kgBW
(RBC:FFP:PC =4:4:1)

 PRN second dose TRANEXAMIC ACID 1 g

« DDAVP 0,3 ug/kgBW within 30 min poss. (for
(suspected) von Willebrand disease; only after cord
clamping)

» Multidisciplinary team to consider

HYSTERECTOMY

* PERSISTENT or recurrent BLEEDING

(with applied balloon-tamponade)

— consider new balloon-tamponade
(,bridging”)

— Packing

— Balloon occlusion of aorta

— Embolisation (radiology)

following haemostasis
— stabilisation
—|CU

— Balloon-deflation after 24 h (PRN after
obstetric advice)

Endotracheal intubation

Shaldon cath. (PRN US) / arterial blood pressure
monitoring

nrocass-CS-ii-geliected-volume is >1000 ml
preferably ,hybrid approach® (ini*ally RBC:FFP:PC

= 4:471, uien as iast as poussible goal-directed protocol,
guided by lab / VHA)

,Damage control” with permissive hypotension

COAGULATION
e consider RECOMBINANT FACTOR Vlla

initially 60-90 ug/kgBW (bolus), only if >35.0°C &
fibrinogen >1,5 g/l & platelets >50 Gpt/l; PRN
second dose for persistent bleeding after 30 min



re team

upture

a extraction

ed placenta (following US

a extraction

rasound control-control)
DN manoeuvre /

orta

qff

. RBC /1 PC (delivered to
ration room) trigger major
tocol

. change to SULPROSTONE
ocin; only iv.; haemodynamic

00 pg in 500 ml by infusion: de-
500 mi/h (83 pg/min), then 7 min
then cont'd at 10-20 ml/h; max.

on
>ess (214-16 G)
)d products

RID

« BLEEDING CONTROL
— laparotomy / vascular clamps / compression
— Compression sutures / ligatures

- UTERINE TAMPONADE
— with haemostatics (Celox®, off-label!) /
stripe tamponade

- BALLOON-TAMPONADE OF THE
UTERUS
— insertion of balloon (US guided)
(sufficient inflation, sulprostone cont'd)
— gentle pull
— balloon-deflation / -removal after
24 h

* O, supplementation, consider intubation

« Shaldon cath. (PRN US) / prepare invasive blood
pressure

« prepare |IOCS & RID

 PRN VASOPRESSORS (z.B. NOREPINEPHRINE,
PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

 start coagulation therapy according to hospital’s
resources (give blood products to treat coagulopathy)

HAEMOSTASIS (if plasma levels are reduced)
* PRN FIBRINOGEN 30-60 mg/kgBW; aim: >2-2,5 g/l
(A5¢ 5 >12mm) and / or

« PRN FXIIl 20 IU/kgBW ; aim: FXIIl >60%

 PRN PCC initially 25 IE/kgB

* for replacement of plasma volume FFP >30 ml/kgBW
(RBC:FFP:PC =4:4:1)

 PRN second dose TRANEXAMIC ACID 1 g

« DDAVP 0,3 ug/kgBW within 30 min poss. (for
(suspected) von Willebrand disease; only after cord
clamping)

» Multidisciplinary team to consider

HYSTERECTOMY

* PERSISTENT or recurrent BLEEDING

(with applied balloon-tamponade)

— consider new balloon-tamponade
(,bridging”)

— Packing

— Balloon occlusion of aorta

— Embolisation (radiology)

following haemostasis
— stabilisation
—|CU

— Balloon-deflation after 24 h (PRN after
obstetric advice)

Endotracheal intubation

Shaldon cath. (PRN US) / arterial blood pressure
monitoring

process CS if collected volume is >1000 ml

preferably ,hybrid approach® (initially RBC:FFP:PC

= 4:4:1, then as fast as possible goal-directed protocol,
guided bv lab /\/HA)

,Damage control” with permissive hypotension

COAGULATION
e consider RECOMBINANT FACTOR Vlla

initially 60-90 ug/kgBW (bolus), only if >35.0°C &
fibrinogen >1,5 g/l & platelets >50 Gpt/l; PRN
second dose for persistent bleeding after 30 min



« BLEEDING CONTROL
— laparotomy / vascular clamps / compression
— Compression sutures / ligatures

re team
upture
a extraction
ed placenta (following US « UTERINE TAMPONADE

— with haemostatics (Celox®, off-label!) /
a extraction stripe tamponade
rasound control-control)

YN manoeuvre / * BALLOON-TAMPONADE OF THE

UTERUS

orta — insertion of balloon (US guided)
(sufficient inflation, sulprostone cont'd)
aff — gentle pull
— balloon-deflation / -removal after
24 h

: * O, supplementation, consider intubation
L R_BC [1PC (gel|vered_to * Shaldon cath. (PRN US) / prepare invasive blood
ration room) trigger major pressure

tocol * prepare |OCS & RID

_ » PRN VASOPRESSORS (z.B. NOREPINEPHRINE,

: change t0 SULPROSTONE PHENYLEPHRINE or THEODRENALIN / CAFEDRIN)

ocin; only iv.; haemodynamic - start coagulation therapy according to hospital’s

00 pg in 500 ml by infusion: de- resources (give blood products to treat coagulopathy)

500 mi/h (83 pg/min), then 7 min

then cont'd at 10-20 ml/h; max. HAEMOSTASIS (if plasma levels are reduced)
* PRN FIBRINOGEN 30-60 mg/kgBW; aim: >2-2,5 g/l
on (A5¢ 5 >12mm) and / or
« PRN FXIIl 20 IU/kgBW ; aim: FXIIl >60%
cess (214-16 G) + PRN PCC initially 25 IE/kgB
 for replacement of plasma volume FFP >30 mil/kgBW
a products (RBC:FFP:PC =4:4:1) ’
RID  PRN second dose TRANEXAMIC ACID 1 g
« DDAVP 0,3 ug/kgBW within 30 min poss. (for
(suspected) von Willebrand disease; only after cord

clamping)

» Multidisciplinary team to consider
HYSTERECTOMY

 PERSISTENT or recurrent BLEEDING
(with applied balloon-tamponade)

— consider new balloon-tamponade
(,bridging”)

— Packing

— Balloon occlusion of aorta

— Embolisation (radiology)

 following haemostasis
— stabilisation
—|CU

— Balloon-deflation after 24 h (PRN after
obstetric advice)

* Endotracheal intubation

« Shaldon cath. (PRN US) / arterial blood pressure
monitoring

» process CS if collected volume is >1000 ml

» preferably ,hybrid approach® (initially RBC:FFP:PC

= 4:4:1, then as fast as possible goal-directed protocol,
guided by lab / VHA)

» ,Damage control” with permissive hypotension

COAGLUII ATINN
e consider RECOMBINANT FACTOR Vila

— -— o~

|n|l|dlly Uuvu~uvvu Hvl |\3|_va \UUIUD}, U|||y IT >35 O C &

fibrinogen >1,5 g/l & platelets >50 Gpt/l; PRN
second dose for persistent bleeding after 30 min



monitoring ), aosage. ouu Hg 1In ovv mi DYy Intusion. de- resources (give DIO0A proauctis 10 tredt COaguiopdatriy)
escalating!, i.e., 3 min 500 ml/h (83 ug/min), then 7 min Ju
100 ml/h (1.7 ug/min), then cont'd at 10-20 mi/h; max. HAEMOSTASIS (if plasma levels are reduced) * D
1500 pg/d  PRN FIBRINOGEN 30-60 mg/kgBW; aim: >2-2,5 g/I
. : (AS¢ g >12mm) and / or
apeutic backup) 02 Squlementatlon  PRN FXIIl 20 IU/kgBW ; aim: FXIlII >60% .COI
| * large bore i.v. access (214-16 G) - PRN PCC initially 25 IE/kgB 2
J orally o ti ' « for replacement of plasma volume FFP >30 ml/kgBW Ir
tltratg fluids / blood products (RBGFFP-PG = 4:4:1) f”
» consider IOCS & RID » PRN second dose TRANEXAMIC ACID 1 g s
« DDAVP 0,3 ug/kgBW within 30 min poss. (for
(suspected) von Willebrand disease; only after cord
clamping)

Therapeutic goals:

bleeding control | haemodynamic stabilisation | optimization of haemostasis
-5,5 mmol/l), platelets 270-100 Gpt/l, MAD >55-65 mmHg, pH >7,2, temperature >34°C , ionised calcium >0,9 mmol/l

CU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA



1. A€-
) / mMin
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eutic goals:

bilisation | optimization of haemostasis
pH >7,2, temperature >34°C , ionised calcium >0,9 mmol/l, BE >-6 mEq/|, lactat <4 mmol/I.

ntrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays Version: 11 Jul 2022
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Abstract

Background: Postpartum hemorrhage is a leading cause of
maternal morbidity and mortality worldwide. Contradictory
information exists regarding the relevance of prepartum
platelet count on postpartum hemorrhage. We have shown
prepartum coagulation factor Xlll to be associated with post-
partum blood loss; however, little is known about the asso-
ciation of platelet count with factor XIIl activity. Our objec-
tives were, first, to evaluate the impact of prepartum platelet
count on measured postpartum blood loss in the context of
prepartum measurements of coagulation factors|, I, and Xl
and, second, to evaluate the association of platelet count
with coagulation factor Xlll, both pre- and postpartum. Ma-
terial and Methods: This is a secondary analysis of a prospec-
tive cohort study (PPH 1,300 study) which analyzed the im-
pact of prepartum blood coagulation factors on postpartum
blood loss in 1,300 women. Blood loss was quantified using
a validated technique. The impact of prepartum platelet
count on measured blood loss was assessed by continuous
outcome logistic regression; the association of platelet
count with factor XlII activity by Spearman rank correlation.
Results: Prepartum platelet count was significantly associ-
ated with measured postpartum blood loss: every one unit
(G/L) increase in prepartum thrombocytes was associated

with an odds ratio of 1.002 (95% confidence interval, 1.001-
1.004, p = 0.005) to keep blood loss below any given cut-off
level. This means that the probability of postpartum hemor-
rhage decreases with increasing prepartum platelet levels.
Moreover, a significant association of platelet count with fac-
tor XllIl activity was shown (Spearman rank correlation coef-
ficient for prepartum values 0.228, p < 0.001, and for postpar-
tum values 0.293, p < 0.001). Discussion/Conclusion: The
significant association of prepartum platelet count and post-
partum blood loss as well as the association of platelet count
with blood coagulation factor XlII activity support the likely
role of platelets in preventing postpartum hemorrhage and
support the new guidelines for the treatment of postpartum
hemorrhage in Germany, Austria, and Switzerland, which
calls for optimizing platelet counts peripartally in case of
postpartum hemorrhage. A possible effect of platelets on
the level of circulating factor Xlll cannot be ruled out and
should prompt further investigation.
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Prepartum platelet counts significantly influenced
MBL: every one unit (G/L) increase in prepartum plate-
lets was associated with an odds ratio of 1.002 (95% con-
fidence interval, 1.001-1.004, p = 0.005) to keep blood
loss below any given volume (continuous outcome logis-
tic regression model). In other words, the probability of
postpartum hemorrhage decreased with increasing pre-
partum platelet counts:-After stratification for delivery
mode, the effect observed in the continuous outcome lo-
gistic regression model remained significant for vaginal
deliveries (OR 1.002, 95% CI 1.000-1.005, p = 0.05) and
showed a similar trend for cesarean deliveries (OR 1.002,
95% CI 1.000-1.005, p = 0.08).
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Renal cortical necrosis with permanent renal insufficiency

18 obstetric patients
+ Blood loss 2600ml (1500 - 4600ml)
+ [ranexamic acid:

1-4g bolus

- Continuous infusion of 0.5 - 1 g/h for 2-16 hours
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Figure 2. Mean fibrinogen concentrations in fibrinogen and placebo groups from baseline to D2 after study drug administration (ITT set with no
missing data for the primary criterion). Values: mean. Error bars: SD (presented one-sided instead of two-sided for readability purposes only). The
mixed model for repeated measures showed a treatment * time interaction, with an overall P-value = 0.023.
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Editor’s key points

Low fibrinogen is
associated with excessive
bleeding in postpartum
haemorrhage.

The effect of early
empirical administration
of fibrinogen concentrate
on blood transfusion in
postpartum haemorrhage
was studied.

In a multicentre,
randomized trial of 249
subjects, pre-emptive
administration of
fibrinogen concentrate
did not reduce red blood
cell transfusion.

Background. In early postpartum haemorrhage (PPH), a low concentration of fibrinogen is
associated with excessive subsequent bleeding and blood transfusion. We hypothesized
that pre-emptive treatment with fibrinogen concentrate reduces the need for red blood cell
(RBC) transfusion in patients with PPH.

Methods. In this investigator-initiated, multicentre, double-blinded, parallel randomized
controlled trial, we assigned subjects with severe PPH to a single dose of fibrinogen
concentrate or placebo (saline). A dose of 2 g or equivalent was given to all subjects
independent of body weight and the fibrinogen concentration at inclusion. The primary
outcome was RBC transfusion up to 6 weeks postpartum. Secondary outcomes were total
blood loss, total amount of blood transfused, occurrence of rebleeding, haemoglobin <58 g
litre =%, RBC transfusion within 4 h, 24 h, and 7 days, and as a composite outcome of ‘severe
PPH’, defined as a decrease in haemoglobin of >40 g litre™?, transfusion of at least 4 units
of RBCs, haemostatic intervention (angiographic embolization, surgical arterial ligation, or
hysterectomy), or maternal death.

Results. Of the 249 randomized subjects, 123 of 124 in the fibrinogen group and 121 of 125
in the placebo group were included in the intention-to-treat analysis. At inclusion
the subjects had severe PPH, with a mean blood loss of 1459 (so 476) ml and a mean
fibrinogen concentration of 4.5 (so 1.2) g litre . The intervention group received a mean
dose of 26 mg kg~ fibrinogen concentrate, thereby significantly increasing fibrinogen
concentration compared with placebo by 0.40 g litre™* (95% confidence interval, 0.15-0.65;
P=0.002). Postpartum blood transfusion occurred in 25 (20%) of the fibrinogen group and
26 (22%) of the placebo group (relative risk, 0.95; 95% confidence interval, 0.58-1.54;
P=0.88). We found no difference in any predefined secondary outcomes, per-protocol
analyses, or adjusted analyses. No thromboembolic events were detected.

Conclusions. We found no evidence for the use of 2 g fibrinogen concentrate as pre-emptive
treatment for severe PPH in patients with normofibrinogenaemia.

Clinical trial registration. ClinicalTrials.gov: http:/clinicaltrials.gov/show/NCT01359878.
Published protocol: http:/www.trialsjournal.com/content/pdf/1745-6215-13-110.pdf.
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Abstract

Background: Postpartum haemorrhage (PPH) can be exacerbated by haemostatic failure. We hypothesized that early fibrino-
gen replacement, guided by viscoelastometric testing, reduces blood product usage and bleed size.

Methods: Women with PPH 1000-1500 ml were enrolled. If Fibtem A5 was <15 mm and bleeding continued, subjects were
randomized to fibrinogen concentrate or placebo. The primary outcome compared the number of units of red blood cells,
plasma, cryoprecipitate and platelets transfused.

Results: Of 663 women enrolled 55 were randomized. The adjusted incidence rate ratio (IRR) (95% CI) for the number of alloge-
neic units transfused in the fibrinogen group compared with placebo was 0.72 (0.3-1.7), P=0.45. In pre-specified subgroup analy-
ses, subjects who had a Fibtem A5 <12 mm at the time of randomization and who received fibrinogen concentrate received a
median (25th-75th centile) of 1 (04.5) unit of allogeneic blood products and had an additional 300 (100-350) ml blood loss
whereas those who received placebo also received 3 (0-6) units of allogeneic blood products and had 700 (200-1550) ml addi-
tional blood loss; these differences were not statistically significantly different. There was one thrombotic event in each group.
Conclusions: Infusion of fibrinogen concentrate triggered by Fibtem A5 <15 mm did not improve outcomes in PPH.
Pre-specified subgroup analyses suggest that fibrinogen replacement is not required if the Fibtem A5 is > 12 mm or Clauss
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Coagulopathy

laboratory values PPH > 1000ml PPH > 2500ml

Fibrinogen < 2g/I 5.0% 171%
aPTT / PT >1.5 norm 0.9% 3.4%

Platelets < 75 G/I 2.3% 51%
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Platelets < 75 G/I 2.3% 51%

Bell et al. Int J Obstet Anesth 2022; 49, 103238.
Bell et al. Int J Obstet Anesth 2021: 47, 102983.




High risk of severe coagulopathy

» Placental abruption

» Amniotic fluid embolism |'|_
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Abstract

Background: Postpartum hemorrhage (PPH) may be exacerbated by hemostatic
impairment. Information about PPH-associated coagulopathy is limited, often resulting
in treatment strategies based on data derived from trauma studies.

Objectives: To investigate hemostatic changes associated with PPH.
Patients/Methods: From a population of 11 279 maternities, 518 (4.6%) women were
recruited with PPH > 1000 mL or placental abruption, amniotic fluid embolism, or
concealed bleeding. Routine coagulation and viscoelastometric results were collated.
Stored plasma samples were used to investigate women with bleeds > 2000 mL or
those at increased risk of coagulopathy defined as placenta abruption, amniotic fluid
embolism, or need for blood components. Procoagulant factors were assayed and
global hemostasis was assessed using thrombin generation. Fibrinolysis was investi-
gated with D-dimer and plasmin/antiplasmin complexes. Dysfibrinogenemia was
assessed using the Clauss/antigen ratio.

Results: At 1000 mL blood loss, Clauss fibrinogen was <2 g/L in 2.4% of women and 6/
27 (22.2%) cases of abruption. Women with very large bleeds (>3000 mL) had evidence
of a dilutional coagulopathy, although hemostatic impairment was uncommon. A sub-
group of 12 women (1.06/1000 maternities) had a distinct coagulopathy characterized
by massive fibrinolysis (plasmin/antiplasmin > 40 000 ng/mL), increased D-dimer,
hypofibrinogenemia, dysfibrinogenemia, reduced factor V and factor VIII, and increased
activated protein C, termed acute obstetric coagulopathy. It was associated with fetal
or neonatal death in 50% of cases and increased maternal morbidity.

Conclusions: Clinically significant hemostatic impairment is uncommon during PPH, but

a subgroup of women have a distinct and severe coagulopathy characterized by
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- 11°279 pregnancies
- 518 (4.6%) with PPH = 1000ml|

- OBS Cymru treatment protocol
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Coagulation

- Red blood cell transfusion: 26%
+ Fibrinogen concentrate: 3.7%

+ Fibrinogen < 29/l: 2.4% (placental abruption 22%)
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Plasmin generation (plasmin/antiplasmin complex)

Number of women
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Acute obstetric coagulopathy

1 1N 1000 maternities
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P< 0.0001

.

Blood loss not different

D-dimer increased

Platelets decreased

Clauss fibrinogen g/L

-V, VI, FIX, FXIII decreased
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Non Intrauterine or neonatal death 50%
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