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POSTPARTALE BLUTUNG | Handlungsalgorithmus
nach vaginaler Geburt oder in der postoperativen Überwachungsphase nach Sectio caesarea

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

•	OXYTOCIN
	 3–5 IE (1 Amp.) als Kurzinfusion und
	 40 IE in 30 min (Infusion/Perfusor)
ODER
•	CARBETOCIN (off	label	use)
	 100 µg (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 µg (4 Tbl. á 200 µg) rektal

• 2 i.v.-Zugänge (mindestens 1 großlumiger)
• Kreuzprobe / Notfalllabor / EKG‘s bereitstellen
• Volumengabe (z.B. Kristalloide / Kolloide)
• Blase katheterisieren
• Blutverlust messen
•	rasche Abklärung der Blutungsursache (4T‘s)
	 • Uterustonus (Tonus-Atonie?)
	 • Plazentainspektion (Tissue-Plazentarest?)
	 • Speculumeinstellung (Trauma-Geburtskanal?)
	 • Gerinnung (Thrombin-Laborwerte?)
•	Uteruskompression – Ultraschall

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

   CAVE:	Unterschätzung
      !	Messsystem	!

• Patientin	kreislaufstabil

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

•	SULPROSTON	
	 500 µg (1 Amp.; max. 3 Amp. pro 24 h)
	 nur	über	Infusomat/Perfusor
•	2	g	TRANEXAMSÄURE	i.v.
	 vor Fibrinogengabe
Bei persistierender schwerer Blutung
(ca. 1500 ml Gesamtblutverlust)
•	FIBRINOGEN	2–4	g
•	FFP	/	EK	erwägen

• OP-Vorbereitung
• Ausschluss Uterusruptur
	 • Nachtastung / Ultraschall
• bei V. a. Plazentarest (nach US oder Inspektion)
	 • manuelle Nachtastung
	 • ggf. Curettage (US-Kontrolle)

• anhaltend	schwere	Blutung
•	Patientin	kreislaufstabil
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	 Dauer	max.	weitere	30	min   HINZUZIEHEN	Anästhesie	|	Alarmierung	OP	Team	|	ORGANISATION	OP-Saal	 	 	 (=	60	min	nach	Diagnosestellung)  																																		TRANSFERKRITERIEN	überdenken

  Dauer	max.	30	min	nach	Diagnosestellung                     HINZUZIEHEN	Oberarzt | Facharzt Geburtshilfe | INFORMATION Anästhesie
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CAVUMTAMPONADE
BALLONAPPLIKATION
• Balloneinführung unter Ultraschallkontrolle
• ausreichendes Auffüllen des Ballons
 (Sulproston weiter)
• leichten Zug applizieren
• alternativ Streifentamponade
BLUTUNGSSTOP
• Intensivüberwachung
• 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

•  therapierefraktäre	schwere	Blutung
	 und	kreislaufstabile	Patientin
oder
•	hämorrhagischer	Schock

ZIEL
• hämodynamische Stabilisierung
 (temporärer) Blutungsstop
• Optimierung von Gerinnung und
• Erythrozytenkonzentration
• Organisation von STEP	4

KREISLAUFSTABILITÄT
DEFINITIVE	CHIRURGISCHE	THERAPIE
	 Kompressionsnähte
	 Gefäßligaturen
	 Hysterektomie

EMBOLISATION

KREISLAUFINSTABILITÄT
BLUTSTILLUNG
	 Laparotomie / Gefäßklemmen / Kompression

STABILISIERUNG
		 Kreislauf / Temperatur / Gerinnung
	 eventuell rekomb. Faktor VIIa

• persistierende	Blutung

Transferkriterien
•	Fehlen	von	operativem	oder	interventionellem	Equipment	
 oder fehlende Anwesenheit von geschultem Personal
•	temporärer	Blutungsstop	durch	Cavumtamponade
•	hämodynamische	Transportstabilität	der	Patientin
•	existierende	SOP	zw.	Zielkrankenhaus	und	transferierendem	Krankenhaus

rekombinanter	Faktor	VIIa	(!	off	label	use	!)
•	initial	90	µg/kg KG (Bolus)
•	ggf.	Wiederholungsdosis	bei	persistierender
 Blutung nach 20 min

ZIELKRITERIEN
•	Hämoglobin > 8–10 g/dl (5–6,2 mmol/l)
• Thrombozyten > 50 Gpt/l
• RR systolisch > 80 mmHg
• pH > 7,2
• Temperatur > 35° C
• Calcium > 0,8 mmol/l

																																										Definitive	Versorgung	|	(chirurgische)	Therapie

Voraussetzungen
pH > 7,2
Fibrinogen > 1,5 g/l
Thrombozyten > 50 Gpt/l
Hyperfibrinolyse ausgeschlossen/therapiert

    TRANSFERKRITERIEN	überdenken	|	HINZUZIEHEN	Oberarzt	Anästhesie	
	 	 													INFORMATION	der	bestmöglichen	personellen	Expertise

   HINZUZIEHEN	der	bestmöglichen	personellen	Expertise   S
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		 klinische	Symptome	 allgemeine/operative	Maßnahmen	 Medikamente
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anhaltende Blutung   Blutverlust >1000 ml Blutverlust >1500 ml (~¼ Blutvolumen) Blutverlust >2000 ml

Interdisziplinärer 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) 

• hämorrhagischer Schock

ZIELE DER THERAPIE:
Blutungsstopp Ι Hämodynamische Stabilisierung Ι Optimierung der Gerinnung

Hämoglobin 7-9 g/dl (4,3-5,5 mmol/l), Thrombozyten ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, Temperatur ≥34°C , Calcium ≥0,9 mmol/l, BE >-6 mEq/l, Laktat <4 mmol/l.

(falls noch nicht durch Geburtsmedizin
erfolgt)

• OXYTOCIN
− 3–5 IE als Kurzinfusion

− ggf. dann 10-40 IE in 500-1000 ml als 

Dauertropfinfusion

• TRANEXAMSÄURE
− 1 g i.v.

• ggf. MISOPROSTOL
− 800-1000 µg rektal oder 600 µg oral

− off-label!

• Bereitstellung 4 FFP / 4 EK / 1 TK (ggf. in 

Kreissaal / OP bringen lassen)

• wenn >25 IE Oxytocin: Wechsel auf 

SULPROSTON (dann Oxytocin absetzen; nur iv.;  

rascher Wechsel; Kreislaufmonitoring); 

Dosierung: 500 μg in 500 ml über als 

Dauertropfinfusion: 

deeskalierend!, d.h. 3 Min 8,3 ml/min bzw. 500 ml/h 

(8,3 µg/min), dann 7 Min 1,7 ml/min bzw. 100 ml/h (1,7 

µg/min), dann weiter mit 0,2-0,4 ml/min bzw. 10-20 

ml/h; max. 1500 µg/d

• O2-Gabe

• großlumiger Zugang (≥14-16 G)

• angepasste Volumen- / Blutproduktgabe

• MAT & Massivtransfusionsgerät erwägen

• O2-Versorgung sicherstellen, endotracheale Intubation erwägen

• Shaldon-Kath. (ggf. US) / arterielle Druckmessung vorbereiten

• MAT & Massivtransfusionsgerät aufbauen und anschließen

• ggf. VASOPRESSOREN (z.B. NORADRENALIN, PHENYLEPHRIN oder 

THEODRENALIN / CAFEDRIN)

• Start der Gerinnungstherapie nach Bedingungen und 

Vorhaltungen der jeweiligen Klinik

GERINNUNG (wenn entsprechende Werte erniedrigt):

• ggf. FIBRINOGEN 30-60 mg/kgKG; Ziel: ≥2-2,5 g/l (A5FIB >12mm) 

und / oder 

• ggf. FXIII 20 IE/kgKG ; Ziel: FXIII-Aktivität >60% 

• ggf. PPSB initial 25 IE/kgKG

• zum Ersatz des Plasmavolumens  FFP ≥30 ml/kgKG (EK:FFP:TK 

= 4:4:1)

• ggf. TRANEXAMSÄURE 1 g wiederholen

• evtl. (bei (V.a.) erworbene Thrombozytopathie; nur nach

Abnabelung) DDAVP 0,3 µg/kgKG über 30 Minuten

• endotracheale Intubation

• Shaldon-Kath. (ggf. Ultraschall) / arterielle 

Druckmessung legen

• MAT bei Sammelvolumen >1000 ml aufbereiten

• möglichst „hybrid approach“ (initial EK:FFP:TK = 

4:4:1, dann schnellst-möglich zielgerichtet, 

Gerinnungslabor- / VET-gesteuert)

• „damage control“ mit permissiver Hypotonie

GERINNUNG
• ggf. REKOMBINANTER FAKTOR VIIa (off-label!)

erwägen

initial 60(-90) µg/kg KG (Bolus), nur bei >35.0°C 

& Fibrinogen >1,5 g/l & Thrombozyten >50 

Gpt/l; ggf. Wiederholungsdosis bei 

persistierender  Blutung nach 20 min
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• Patientin kreislaufstabil

• anhaltend schwere Blutung

• kreislaufinstabile Patientin (Schock-Index 

[HF / RRsys] > 0,9) mit persistierend

schwerer Blutung (Alarmzeichen: BE <-6 mmol/l 

und Laktat >4 mmol/l)

HINZUZIEHEN Facharzt Geburtshilfe & 

INFO Anästhesiologie 

HINZUZIEHEN Oberarzt Geburtshilfe & 

Anästhesiologie | VERLEGUNG in 

Zentrum erwägen

Ausreichend Personal und Expertise (OA 

Geb. und OA Anä.) |  Hämostaseo-

logischer / radiologischer Konsildienst?

Ausreichend Personal und Expertise? 

Hämostaseologischer Konsildienst? 

Embolisation verfügbar?

• Patientin kreislaufstabil

• Blutung:

− >500 ml nach vaginaler Geburt

− >1000 ml nach Sectio caesarea

CAVE: Blutverluste werden leicht 

unterschätzt! → messen statt schätzen!!!
• Blutverlust messen
• innere Blutung (z.B. Uterusruptur) 

ausschließen

• 2 i.v.-Zugänge (mögl. großlumig)

• Kreuzprobe / Notfalllabor (Blutbild, BGA, 

aPTT, Quick/INR und, sofern verfügbar, 

Fibrinogen, FXIII,VET), EK‘s bereitstellen

• angepasste Volumengabe (Kristalloide)

• Blase katheterisieren

• rasche interdisziplinäre Klärung der Blutungs-

ursache (4T‘s):

− Tone: Uterustonus (Atonie?)

− Tissue: Plazentainspektion (Plazentarest?)

− Trauma: Spekulumeinstellung (Geburts-

kanal?)

− Thrombin: Gerinnung (Laborwerte? / VET?)

• Uteruskompression  – Ultraschall

• ALARMIERUNG OP Team

• Ausschluss Uterusruptur

− Nachtastung / Ultraschall

• bei V. a. Plazentarest (nach US oder 

Inspektion)

− manuelle Nachtastung

− ggf. Cürettage (US-Kontrolle)

• HAMILTON-Handgriff / Aortenkompression 

erwägen

• ggf. Tamponadeverfahren

• zusätzliches Personal hinzuziehenG
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• BLUTSTILLUNG
− Laparotomie / Gefäßklemmen / Kompression

− Kompressionsnähte / Ligaturen

• TAMPONADEVERFAHREN
− mit Hämostyptika (Celox, off-label!) / 

Streifentamponade 

• BALLON-TAMPONADE des Uterus

− Balloneinführung unter 

Ultraschallkontrolle (ausreichendes 

Auffüllen des Ballons, Sulproston weiter)

− leichten Zug applizieren

− Ballon-Deblockade / -Entfernung nach 

24 h

• HYSTEREKTOMIE interdisziplinär erwägen

• PERSISTIERENDE oder ERNEUTE BLUTUNG
(bei liegendem Ballon-Tamponade oder nach 

Deblockade)

− ggf. erneute Ballon-Tamponade („bridging“)

− Packing
− Ballonokklusion der Aorta 
− Embolisation (Radiologie)

• NACH BLUTUNGSSTOP
− Stabilisierung

− Intensivüberwachung

− Ballon-Deblockade nach  24 h (ggf. nach 

Transfer in Zentrum)

BGA Blutgasanalyse; MAT maschinelle Autotransfusion (z.B. „Cell Saver®“); VET viskoelastische Tests (z.B. ROTEM®, TEG®, ClotPro®, Quantra®) Version: 01 Jun 2022



persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
Version: 11 Jul 2022



persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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

o
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
Version: 11 Jul 2022



persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
Version: 11 Jul 2022

Viscoelastic Haemostatic Assay 



persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
Version: 11 Jul 2022

PRN: pro re nata = “in the circumstances”



persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
Version: 11 Jul 2022



persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
Version: 11 Jul 2022
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→ measure, don’t estimate!!!
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• BLEEDING CONTROL
− laparotomy / vascular clamps / compression

− Compression sutures / ligatures

• UTERINE TAMPONADE
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stripe tamponade
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− insertion of balloon (US guided) 
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• PERSISTENT or recurrent BLEEDING
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

rupture)

• 2x i.v. access (large bore, if possible)

• type and screen / lab. (blood count, BGA, 

aPTT, PT/INR and, if available, fibrinogen, 
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• adapted fluid therapy (crystalloids) or fluid 
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• multidisciplinary assessment of cause of 

bleeding (4T‘s):

− tone: atony?

− tissue: retained placenta?

− trauma: birth canal?

− thrombin: coagulation? (lab. / VHA)

• uterine compression  – US

• ALERT the theatre team

• exclude uterine rupture

− manual placenta extraction

• suspected retained placenta (following US 

or inspection)
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− Curettage? (ultrasound control-control)

• consider HAMILTON manoeuvre / 

compression of aorta

• tamponade?

• call additional staff
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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• 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
Version: 11 Jul 2022



persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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

o
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
Version: 11 Jul 2022



persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• Pt. haemodynamically stable

• ongoing severe blood loss

• Pt. haemodynamically unstable (Shock-

Index [HF / BPsys] > 0.9) with persistent 

severe bleeding (Caution: BE <-6 mmol/l and 

lactate >4 mmol/l)

CALL IN registrar obstetrician & INFORM 

anaesthesiologist 

CALL IN senior obstetrician & 

anaesthesiologist | consider TRANSFER

Ensure sufficient staff and expertise 

(senior level for obs and anaesth) |  

haematology / radiology advice?

sufficient staff and expertise? 

Haematology advice? 

Is embolisation possible?

• Pt. haemodynamically stable

• blood loss:

− >500 mls with vag. delivery

− >1000 mls with caesarean section

CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

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

• 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
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)

BGA blood gas analysis; ICU intensive care unit; IOCS intraoperative cell salvage; PC platelet concentrate; RBC red blood cells; RID rapid infusion device; US ultrasound; VHA viscoelastic haemostatic assays
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persistent bleeding Blood loss >1000 ml Blood loss >1500 ml (~¼ blood volume) Blood loss >2000 ml

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) 

• Haemorrhagic shock

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

haemoglobin 7-9 g/dl (4,3-5,5 mmol/l), platelets ≥70-100 Gpt/l, MAD ≥55-65 mmHg, pH ≥7,2, temperature ≥34°C , ionised calcium ≥0,9 mmol/l, BE >-6 mEq/l, lactat <4 mmol/l.

(if not given by obstetrician)

• OXYTOCIN
− 3–5 IU by short infusion

− PRN followed by infusion of 10-40 IU in 

500-1000 ml (or local standard)

• TRANEXAMIC ACID
− 1 g i.v.

• PRN MISOPROSTOL (as therapeutic backup)

− 800-1000 µg p.r. or 600 µg orally

− off-label!

• request 4 FFP / 4 RBC / 1 PC (delivered to 

labour ward / operation room) trigger major 

haemorrhage protocol

• if >25 IU oxytocin: change to SULPROSTONE
(in that case stop oxytocin; only iv.; haemodynamic 

monitoring); dosage: 500 μg in 500 ml by infusion: de-

escalating!, i.e., 3 min 500 ml/h (83 µg/min), then 7 min 

100 ml/h (1.7 µg/min), then cont’d at 10-20 ml/h; max. 

1500 µg/d

• O2 supplementation

• large bore i.v. access (≥14-16 G)

• titrate fluids / blood products

• consider IOCS & RID

• O2 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 

(A5FIB >12mm) and / or 

• PRN FXIII 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 µg/kgBW within 30 min poss. (for 

(suspected) von Willebrand disease; only after cord 

clamping)

• 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

COAGULATION
• consider RECOMBINANT FACTOR VIIa

initially 60-90 µg/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
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• consider HAMILTON manoeuvre / 

compression of aorta

• tamponade?
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 
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clamping)
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monitoring
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= 4:4:1, then as fast as possible goal-directed protocol, 
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Is embolisation possible?
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CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!
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• exclude internal bleeding (e.g. uterine 

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

• ALERT the theatre team

• exclude uterine rupture

− manual placenta extraction

• suspected retained placenta (following US 

or inspection)
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− Curettage? (ultrasound control-control)

• consider HAMILTON manoeuvre / 

compression of aorta

• tamponade?

• call additional staff
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• 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

• 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

− ICU

− Balloon-deflation after  24 h (PRN after 

obstetric advice)
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(suspected) von Willebrand disease; only after cord 

clamping)

• Endotracheal intubation
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CAUTION: underestimation of blood loss 

→ measure, don’t estimate!!!

• Measure blood loss

• exclude internal bleeding (e.g. uterine 

rupture)

• 2x i.v. access (large bore, if possible)

• type and screen / lab. (blood count, BGA, 

aPTT, PT/INR and, if available, fibrinogen, 
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• uterine compression  – US

• ALERT the theatre team
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or inspection)
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− Curettage? (ultrasound control-control)

• consider HAMILTON manoeuvre / 

compression of aorta

• tamponade?

• call additional staff

o
b
s
te

tr
ic

s

• 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 
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HYSTERECTOMY

• PERSISTENT or recurrent BLEEDING
(with applied balloon-tamponade)

− consider new balloon-tamponade 

(„bridging“)

− Packing
− Balloon occlusion of aorta 
− Embolisation (radiology)

• following haemostasis
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− ICU

− Balloon-deflation after  24 h (PRN after 
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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 XIII to be associated with post-
partum blood loss; however, little is known about the asso-
ciation of platelet count with factor XIII 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, II, and XIII 
and, second, to evaluate the association of platelet count 
with coagulation factor XIII, 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 XIII 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 XIII 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 XIII 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 XIII cannot be ruled out and 
should prompt further investigation.

© 2023 The Author(s).
Published by S. Karger AG, Basel

Introduction

Thrombocytopenia in pregnancy is frequently en-
countered by obstetricians or hematologists. Its preva-
lence in all pregnancies is estimated to be 10% [1]. Little 
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In this model, all possible binary logistic regression models for 
all MBL volumes were estimated, thus allowing us to apply this 
model to any blood loss-cut-off point (i.e., the regression coeffi-
cients were treated as constants). This statistical approach and its 
validity are explained in detail elsewhere [12]. In summary, the 
regression coefficients describe the odds ratio and assess the 
change associated with a one-unit increase in one of the evaluated 
prepartum blood parameters at any given blood loss. Thus, the 
calculated odds ratios describe the effect of a one-unit increase in 

the respective prepartum parameter on the probability to remain 
below any amount of MBL chosen. A binary logistic regression 
model using the conventional cut-off at 500 mL, as postpartum 
hemorrhage is defined in vaginal deliveries [18], was performed as 
well, to compare the binary with the more complex continuous 
logistic regression model. The regression coefficients calculated by 
the continuous outcome logistic regression model and by the MBL 
cut-off dependent binary logistic regression model are depicted 
graphically. Moreover, a spearman rank correlation coefficient 
was calculated to evaluate the association of platelet count with 
Factor XIII activity both in the prepartum as well as the postpar-
tum setting.

Results

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).

According to the graphical representation depicted in 
Figure 1, the interpretation of constant effects for all MBL 
values in a continuous outcome logistic regression model 
can thus be considered appropriate. Using the conven-
tional cut-off of 500 mL MBL (binary logistic regression 
model, WHO definition for of postpartum hemorrhage), 

Fig. 1. Graph of odds ratios to remain be-
low a certain volume of postpartum blood 
loss based on measured blood loss (MBL). 
Dashed line: postpartum blood loss-con-
stant regression coefficient (on the exp-
scale) from the continuous outcome logis-
tic regression model; gray area: confidence 
interval pertaining to the constant regres-
sion coefficient; red line: absent effect 
(odds ratio 1.0); continuous black line: 
blood loss-cut-off-specific logistic regres-
sion coefficients. If the measured blood 
loss-constant regression coefficient 
(dashed line) with its confidence interval 
(gray area) remains above the OR of 1 (red 
line), this represents a statistically signifi-
cant influence of increasing platelet num-
bers on reducing blood loss over the whole 
spectrum of MBL. The same is true for 
MBL-specific regression coefficients: here, 
the effect at any given MBL volume is rep-
resented by the continuous line.

Fig. 2. Prevalence of postpartum hemorrhage (PPH) as a function 
of prepartum platelets for a hypothetical subject with prepartum 
hemoglobin 127 g/L, prepartum F I 4.5 g/L, prepartum F II 128%, 
and prepartum F XIII 96% (reflecting the median of the overall 
population). The blue area represents a 95% confidence band. 
Rugs on the horizontal axis indicate actually measured prepartum 
platelet counts; the darkness of a rug reflects the number of mea-
surements of a certain value (the darker the rug, the more frequent 
this platelet number was observed).
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the odds ratio was 1.003 (95% confidence interval, 1.001–
1.005, p = 0.007).

Having established the association of platelet count 
with postpartum blood loss, the overall prevalence of 
postpartum hemorrhage (defined as MBL ≥500 mL) as a 
function of prepartum platelet count was calculated 
(Fig. 2). If an option to increase prepartal platelet counts 
existed, e.g., by 50 G/L, the continuous outcome logistic 
regression model predicts the probability to remain under 
any given blood loss volume to rise by 11% and the prob-
ability for a PPH to occur to decrease by 16%. In addition 
to the observations described above, a significant associa-
tion of prepartum platelet count and prepartum factor 
XIII activity (Spearman rank correlation coefficient 0.228, 
p < 0.001) as well as postpartum platelet count and post-
partum factor XIII activity (Spearman rank correlation 
coefficient of 0.293, p < 0.001) was shown (Fig. 3, 4).

Discussion

This secondary analysis of a prospective study involv-
ing 1,300 parturient women reports important results: 
that prepartum platelet counts are significantly inversely 
correlated with the postpartum blood loss, measured with 
a validated technique and that platelet counts significant-
ly correlate with FXIII activity both pre- and postpartum.

Previous studies have analyzed the association of 
platelet counts with postpartum blood loss as well, but the 
blood loss was merely estimated and arbitrarily set thresh-
olds were used (e.g., 500 mL, 1,000 mL, etc., for blood loss 
and 100 G/L, 150 G/L, etc., for platelet counts). As catego-
rization is prone to a loss of information, this might have 
led to the contradictory results reported by these studies 
[2–8]. In contrast, we performed a continuous outcome 
logistic regression analysis involving blood coagulation 
factors I, II, and XIII and analyzed the effect of prepartum 
platelet counts on postpartum blood loss over the whole 
spectrum of MBL volumes.

To our knowledge, this study is to date the largest 
study of postpartum blood loss in parturient women in-
volving blood coagulation factors as well as prepartum 
platelet count and hemoglobin levels as possible con-
founders in the analysis of prepartum platelet counts. Our 
results reveal that every one unit (G/L) increase in prepar-
tum platelet count is associated with an odds ratio of 
1.002 to remain below any MBL volume and an odds ratio 
of 1.003 not to suffer from PPH (MBL >500 mL). To il-
lustrate in other words: an increase of prepartal platelets 
by 50 G/L rises the probability to remain under any given 
blood loss volume by 11% and decreases the probability 
for a PPH to occur by 16%.

The prediction from the continuous outcome logistic 
regression model that increasing prepartum platelet 
counts will be associated with a decrease in postpartum 
blood loss and the frequency of PPH raises the question 
whether raising the prepartum platelet count could be a 
novel treatment approach for PPH prevention, albeit the 
response expected might be smaller than the one expect-
ed through FXIII supplementation [12]. The important 
message, however, is that the biological signal is clearly 
seen across the entire study population and for all select-
ed blood loss volumes.

This underlines the importance of platelet count in the 
risk stratification for PPH and the potential use of plate-
lets in the therapy of postpartum hemorrhage. We hence 
welcome the increased attention that the role of platelets 
receives in the new German, Austrian, and Swiss guide-
line [9] for the treatment of PPH.

The American College of Obstetrics and Gynecology 
suggests in their 2017 practice bulletin that massive trans-
fusion in PPH should be performed according to a proto-
col with fixed ratios of packed red blood cells, fresh frozen 
plasma, and platelets. A 1:1:1 ratio was used in over 80% 
of all American institutions [19]; it remains to be con-
firmed whether this is the optimal approach as compared 
to other (ratio of 4:4:1 or 6:4:1) recommendations [20]. 
The 2007/2008 RCOG guidelines presented in the Green 

Fig. 3. Correlation of prepartum FXIII ac-
tivity and prepartum platelet count (ƥ 
0.228, p < 0.001).
Fig. 4. Correlation of postpartum FXIII ac-
tivity and postpartum blood count (ƥ 
0.293, p < 0.001).
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Background: Pregnancy-related renal cortical necrosis may lead to end-stage renal disease. Although this
obstetric complication had virtually disappeared in high-income countries, we have noted new cases in France
over the past few years, all following postpartum hemorrhage.
Study Design: Case series.
Setting & Participants: We retrospectively identified 18 patients from 5 French nephrology departments

who developed renal cortical necrosis following postpartum hemorrhage in 2009 to 2013.
Outcomes: Obstetric and renal features, therapeutic measures, and kidney disease outcome were studied.
Results: All patients had a severe postpartum hemorrhage (mean blood loss, 2.6 6 1.1 [SD] L). Hemo-

dynamic instability and disseminated intravascular coagulation were reported in 5 and 11 patients, respec-
tively. All developed rapid onset of acute kidney injury and required hemodialysis. Diagnosis of renal cortical
necrosis was performed 4 to 33 days following delivery. At 6 months postpartum, 8 patients remained dialysis
dependent and none recovered normal kidney function. The length of exposure to tranexamic acid treatment
was significantly more prolonged in women whose estimated glomerular filtration rate remained ,15 mL/min/
1.73 m2 (7.16 4.8 vs 2.9 6 2.4 hours; P5 0.03).
Limitations: Retrospective study; small sample size.
Conclusions: In the setting of gravid endothelium, the conjunction of disseminated intravascular coagu-

lation with the life-saving use of procoagulant and antifibrinolytic agents (recently implemented in France in a
postpartum hemorrhage treatment algorithm) may give rise to a risk for uncontrolled clotting in the renal cortex
and hence irreversible partial or diffuse cortical necrosis.
Am J Kidney Dis. 68(1):50-57. ª 2016 by the National Kidney Foundation, Inc.

INDEX WORDS: Renal cortical necrosis; postpartum hemorrhage; pregnancy; obstetric complication; acute
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Pregnancy-related acute kidney injury (AKI) is a
rare complication in high-income countries,

with an estimated incidence from 1.5 to 4.5 per
10,000 deliveries.1,2 Except for women with pre-
existing hypertension or chronic kidney disease, the
long-term outcome of pregnancy-related AKI is usu-
ally favorable unless renal cortical necrosis (RCN)
occurs.3-5 RCN is defined as ischemic destruction
of the renal cortex secondary to a prolonged de-
crease in renal arterial perfusion (vascular spasm,

microvascular injury, or intravascular coagulation).6

Obstetric RCN is especially associated with massive
hemorrhage due to placenta previa, abruptio
placentae, postpartum hemorrhage (PPH), or other
severe complications such as amniotic fluid embolism
and septic abortions.7,8

The incidence of pregnancy-related RCN is
declining in developing countries, but it remains
relatively high (5.2% and 30% of pregnancy-related
AKI in Eastern India9 and Pakistan,10 respectively).
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Renal cortical necrosis with permanent renal insufficiency

• 18 obstetric patients 

• Blood loss 2600ml (1500 - 4600ml) 

• Tranexamic acid: 

• 1-4g bolus 

• Continuous infusion of 0.5 - 1 g/h for 2-16 hours
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Objective To assess the benefits and safety of early human
fibrinogen concentrate in postpartum haemorrhage (PPH)
management.

Design Multicentre, double-blind, randomised placebo-controlled
trial. Setting: 30 French hospitals.

Population Patients with persistent PPH after vaginal delivery
requiring a switch from oxytocin to prostaglandins.

Methods Within 30 minutes after introduction of prostaglandins,
patients received either 3 g fibrinogen concentrate or placebo.

Main outcome measures Failure as composite primary efficacy
endpoint: at least 4 g/dl of haemoglobin decrease and/or transfusion of
at least two units of packed red blood cells within 48 hours following
investigational medicinal product administration. Secondary
endpoints: PPH evolution, need for haemostatic procedures and
maternal morbidity–mortality within 6 ! 2 weeks after delivery.

Results 437 patients were included: 224 received FC and 213 placebo.
At inclusion, blood loss (877 ! 346 ml) and plasma fibrinogen
(4.1 ! 0.9 g/l) were similar in both groups (mean ! SD). Failure

rates were 40.0% and 42.4% in the fibrinogen and placebo groups,
respectively (odds ratio [OR] = 0.99) after adjustment for centre and
baseline plasma fibrinogen; (95% CI 0.66–1.47; P = 0.96). No
significant differences in secondary efficacy outcomes were observed.
The mean plasma FG was unchanged in the Fibrinogen group and
decreased by 0.56 g/l in the placebo group. No thromboembolic or
other relevant adverse effects were reported in the Fibrinogen group
versus two in the placebo group.

Conclusions As previous placebo-controlled studies findings, early
and systematic administration of 3 g fibrinogen concentrate did
not reduce blood loss, transfusion needs or postpartum anaemia,
but did prevent plasma fibrinogen decrease without any
subsequent thromboembolic events.

Keywords Blood coagulation, erythrocyte transfusion, fibrinogen,
postpartum haemorrhage.

Tweetable abstract Early systematic blind 3 g fibrinogen infusion
in PPH did not reduce anaemia or transfusion rate, reduced
hypofibrinogenaemia and was safe.
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Plasma Fibrinogen

thromboembolic or any other relevant undesirable events
were recorded in the fibrinogen group, underlining the
apparent safety of early administration of 3 g fibrinogen
concentrate in this context.

Strengths and limitations
The main selection criterion was PPH following vaginal
delivery requiring uterotonic prostaglandin administration
as per French guidelines.17,23 The hypothesis was that
patients with persistent PPH would present a significant
decrease in plasma fibrinogen levels. We therefore
expected that these patients would benefit from early fib-
rinogen supplementation before their plasma fibrinogen
level results became available. However, we could not to
recruit enough patients with an ongoing coagulopathy
(as shown by changes in plasma fibrinogen levels in Fig-
ure 2) in whom fibrinogen concentrate was expected to
be beneficial. We encountered similar issues to those
reported in the Danish and UK studies.17,23 This is partly
due to the difficulty of including and obtaining informed
consent from subjects with massive and rapid ongoing
bleeding. This condition limits the generalisability (exter-
nal validity) of the study results to the population of the
FIDEL study.

Moreover, the globally improved management of PPH,
at least in developed countries, may explain why the FIDEL
study failed to demonstrate any benefit from early system-
atic fibrinogen administration. Nowadays, management not
only involves timely decision-making shared by obstetri-
cians and anaesthesiologists, but also the early use of TXA
and intrauterine balloon tamponade, routinely applied after
prostaglandin administration.5,7,24,25 Following a pragmatic
approach to optimise their security (including the possibil-
ity of administering rescue fibrinogen in both groups), all
patients were treated with standard procedures as per

guidelines and as decided by the investigators. We may
have in fact correctly selected and randomised patients at
risk for severe PPH, but at a very early stage. Postpartum
haemorrhage was rapidly controlled and, in most cases,
with no significant hemodynamic disorders, no coagulopa-
thy and subsequently normal fibrinogen levels. Very few
invasive haemostatic procedures were required, and the
quite common use of balloon tamponade in both groups
(29%) may be regarded as an evolution of a practice that
dramatically reduces embolisation and hysterectomy rates.26

This change occurred during the course of the FIDEL
study.
FIDEL protocol was designed to recruit severe PPH and

administer the fibrinogen or placebo as early as possible,
avoiding the delay of laboratory fibrinogen results. By con-
trast, older studies reported substantial delays from inclu-
sion to measurement of plasma fibrinogen prior to
fibrinogen administration during which important blood
loss and haemodilution occurred and fibrinogen levels
dropped significantly.9,11 The proactive PPH management
associated with the national guidelines and the research
programme improved the PPH outcome. We therefore
failed to demonstrate a benefit from the ‘pre-emptive’
administration of fibrinogen to patients at risk of severe
PPH.
The single block method used to generate the randomi-

sation sequence made it possible to determine which inter-
vention (fibrinogen or placebo) the patient received. It
would have been better to use different block sizes to gen-
erate the randomisation sequence.

Interpretation
Interestingly, in the OBS2 study, fibrinogen was adminis-
tered after immediate estimation of fibrinogen levels using
the Rotem! (Werfen, Barcelona, Spain) viscoelastomeric
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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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Pre-emptive treatment with fibrinogen concentrate for
postpartum haemorrhage: randomized controlled trial†
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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
postpartumhaemorrhage
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
litre21, 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 litre21, 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 (SD 476) ml and a mean
fibrinogen concentration of 4.5 (SD 1.2) g litre21. The intervention group received a mean
dose of 26 mg kg21 fibrinogen concentrate, thereby significantly increasing fibrinogen
concentration compared with placebo by 0.40 g litre21 (95% confidence interval, 0.15–0.65;
P¼0.002). 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;
P¼0.88). 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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Viscoelastometric-guided early fibrinogen concentrate
replacement during postpartum haemorrhage: OBS2,
a double-blind randomized controlled trial
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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), P¼0.45. 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 (0–4.5) 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
fibrinogen >2 g litre#1, but an effect below these levels cannot be excluded. The raised fibrinogen at term appears to be a
physiological buffer rather than required for haemostasis.
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A B S T R A C T

Introduction: Between 2017 and 2018 a national quality improvement initiative was introduced incorporating
point‐of‐care viscoelastic haemostatic assays (VHA) to guide blood product transfusion. Laboratory coagulation
profiles, use and results of VHA, and administration of blood products were investigated.
Methods: A two‐year prospective cohort study of maternal outcomes of women experiencing massive postpar-
tum haemorrhage (PPH) >1000 mL in Wales. In this study, cases of massive PPH (≥2500 mL and/or ≥5 units
red blood cell (RBC) transfusion) were identified.
Results: Massive PPH occurred in 349 of 60 914 maternities (rate 5.7 per 1000). There were no deaths from
PPH. Intensive care unit admission and/or hysterectomy occurred in 34/311 (10.9%) and 16/347 (4.6%),
respectively. The leading cause of massive PPH was genital tract trauma (107/349, 30.6%). Two hundred
and seventy‐nine (80.6%) required RBC transfusion and 79/345 (22.9%) received at least one blood coagula-
tion product. Results of VHA were recorded in 245/349 (70.2%), with 44/98 (44.9%) women tested in the first
six months vs 63/77 (81.8%) in the final six months. Hypofibrinogenaemia (Clauss fibrinogen <2 g/L or
FIBTEM A5 <12 mm) was observed in 56/328 (17.1%) of women, thrombocytopaenia (count <75× 109/L)
in 17/334 (5.1%) and either PT or aPTT >1.5×reference range in 10/293 (3.4%).
Conclusion: In Wales, the use of VHA in cases of massive PPH increased over time, enabling clinicians to adopt
a targeted, patient‐specific approach to blood product administration, with only 22.9% of women receiving
blood coagulation products and 17.1% having a documented clotting abnormality.

Introduction

Postpartum haemorrhage (PPH) is the leading cause of maternal
death worldwide.1,2 In many regions of the world the incidence of
PPH is increasing.2–5

Massive PPH can be defined as blood loss of ≥2500 mL and/or the
transfusion of ≥5 units of packed red blood cells (RBC).3 In 2012, the
Scottish Confidential Audit of SevereMaternalMorbidity observed high
rates of both hysterectomy (6%) and intensive care admission (11.8%)
in patients experiencing massive PPH,3 highlighting the contribution
of massive PPH to major maternal morbidity. Improvements in PPH
management are therefore vital to improve outcomes in these women.

Routine United Kingdom (UK) data do not provide an incidence for
massive PPH, with only severe (>1500 mL) rates reported.6 A limited
number of international publications describe massive PPH using entry
criteria based on blood transfusion (≥4, 5 or 8 units RBC transfusion),
however none of these articles include routine use of bedside vis-
coelastic haemostatic assays (VHA) such as rotational thromboelas-
tometry (ROTEM, Werfen, Barcelona, Spain) or thromboelastography
(TEG) to guide management of coagulopathy.7–11 One study has
described the introduction of VHA in women with severe PPH and
observed a reduction in blood product transfusion, but data were only
reported for women treated for coagulopathy.12 In order to optimise
PPH resuscitation strategies, further research is required to understand
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Introduction: Point‐of‐care viscoelastic haemostatic assays such as rotational thromboelastometry (including
ROTEM and TEG) have been used in the management of postpartum haemorrhage (PPH). This study compared
results obtained from the automated ROTEM Sigma with laboratory tests of coagulation and platelet count dur-
ing PPH.
Methods: A prospective observational cohort study recruited women with PPH ≥1000 mL (or clinical concern
of bleeding). The Fibtem A5, Extem CT and Pltem (Extem A5 – Fibtem A5) results were compared with labo-
ratory tests of fibrinogen, prothrombin time (PT), activated partial thromboplastin time (APTT) and platelet
count.
Results: 521 women were recruited, including 274/277 (98.9%) of women with PPH ≥1500 mL. Fibtem A5
results were matched with laboratory fibrinogen in 552/644 (85.7%) samples. The incidence of abnormal lab-
oratory results was low: fibrinogen ≤2 g/L 23/464 (5.0%), PT or APTT >1.5×midpoint of reference range
4/464 (0.9%), and platelet count <75× 109/L 11/477 (2.3%). Area‐under‐the‐receiver operator characteris-
tic curve for Fibtem A5 to detect fibrinogen ≤2 g/L was 0.96 (95% Confidence Interval (CI) 0.94 to 0.98,
P<0.001), with sensitivity and specificity of Fibtem A5 ≤11 mm to detect fibrinogen ≤2 g/L of 0.76 and
0.96. Prolonged Extem CT results improved after treatment of hypofibrinogenaemia alone. Intervention points
for platelet and fresh frozen plasma (FFP) transfusion based on ROTEM Sigma parameters could not be estab-
lished.
Conclusion: During PPH (≥1000 mL or cases of clinical concern about bleeding), ROTEM Sigma Fibtem A5 can
detect fibrinogen ≤2 g/L and guide targeted fibrinogen replacement. Laboratory results should continue to be
used to guide platelet and FFP transfusion.

Introduction

Recent progress in understanding coagulopathy during postpartum
haemorrhage (PPH) includes the importance of recognising and treat-
ing hypofibrinogenaemia (≤2 g/L).1–3 Current United Kingdom (UK)
PPH guidelines suggest maintaining laboratory fibrinogen >2 g/L,
platelets ≥75× 109/L and laboratory coagulation assays (activated
partial thromboplastin time (APTT) or prothrombin time (PT))
<1.5×mid‐point of the reference range, when bleeding is ongoing.4

Waiting for laboratory results can take about 60 min, leading to delays
in treatment and use of formulaic protocols for blood product manage-
ment, with the potential for unnecessary transfusion.5–7

There is increasing interest in the use of point‐of‐care viscoelasto-
metric haemostatic assays (VHA) such as rotational thromboelastome-
try (ROTEM, Wefen, Barcelona, Spain) and thromboelastography
(TEG, Haemonetics Corporation, Braintree, MA, USA) to rapidly iden-
tify and treat coagulopathy during PPH, providing results to clinicians
within 10 min.8,9 These devices require citrated whole blood (rather
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ROC for FIBTEM A5 vs. Fibrinogen < 2g/L

one woman did not receive fibrinogen concentrate who may have ben-
efited from it.

The strength of this analysis is the large study population, with
most PPH ≥1500 mL and all PPH ≥2000 mL included. Standard PPH
care incorporated ROTEM analysis, with >85% of ROTEM samples
matched with laboratory tests. Limitations of the study are the low
rates of clinically significant thrombocytopenia and coagulation factor
deficiency, which is typical of a PPH population. These low rates con-
tributed to the high NPV and low PPV of the Extem CT and platelet
ROTEM parameters in the analysis and intervention points for FFP
and platelet infusion could not be established. In this study tranexamic
acid was administered empirically (by the time of 1000 mL blood loss)
and often prior to study samples. Clot lysis parameters were therefore
not included in the ROTEM PPH algorithm or study analysis.16,17

The moderate correlation between ROTEM Sigma Fibtem A5 and
laboratory fibrinogen (r=0.63) is a consistent finding of PPH studies
using ROTEM Delta and TEG6s fibrinogen assays.5,18 The correlation
in this study is lower than observed in two studies using the automated
ROTEM Sigma in 67 bleeding, non‐pregnant adult trauma cases
(r=0.85),19 and 23 pregnant PPH samples (r=0.85).14 This difference
in correlation may be due to multiple users obtaining and analysing
bedside tests in a busy clinical environment that may have influenced
sample standardisation. In this study, the ability of Fibtem A5 ≤11 mm
to predict fibrinogen ≤2 g/L was similar to several reports using
ROTEM Sigma in different populations.11,20 In 49 non‐pregnant
patients 100% sensitivity and 71% specificity was achieved with Fib-

Table 2
Laboratory and ROTEM Sigma results for study cohort (postpartum haemorrhage ≥1000 mL or clinical concern, n=521)

Fibrinogen; g/L APTT;
s

PT;
s

Platelets;
x 109/L

Fibtem A5;
mm

Extem CT;
s

Extem A5;
mm

Pltem;
mm

Patients with ≥1 sample, n 464 (89.0) 464 (89.0) 464 (89.0) 477 (91.6) 496 (95.2) 497
(95.4)

496 (95.2) 496
(95.2)

Total samples, n 599 599 599 611 644 645 642 642
Values 4.2

(3.3–5.0
[0.4–10.1])

24.4
(22.6–26.6

[<21–63.3])

10.9
(10.5–11.5
[8.6–20.1])

185
(149–230
[19–438])

19
(15–23
[0–41])

54
(50–59

[40–481])

51
(45–54
[9–67])

30
(27–34
[1–46])

Patients with abnormal
values, n†

23 (5.0) 2 (0.4) 3 (0.6) 11 (2.3) 31 (6.3) 15 (3)

Samples with abnormal
values, n†

37 (6.2) 3 (0.5) 6 (1.0) 13 (2.1) 55 (8.5) 21 (3.3)

Values are median (IQR [range]), number (percentage). PPH: postpartum haemorrhage. PT: prothrombin time. APTT: activated partial thromboplastin time. Pltem
(Extem A5 – Fibtem A5).
† Abnormal results were defined by national guidelines: fibrinogen ≤2 g/L, APTT or PT >1.5× institution reference range (PT >16.5 s, APTT >48 s), platelets
<75× 109/L and/or local ROTEM protocol: Fibtem A5 <12 mm, Extem CT >75 s (Fig. 1).4

Table 3
Utility of ROTEM parameters to identify abnormal laboratory test results

Coagulopathy Matched samples, n Parameter Threshold Sensitivity Specificity PPV NPV

Hypofibrinogenemia
Fibrinogen <2 g/L

552
Fibtem A5,
ROC 0.96
(95% CI 0.94 to 0.98)

≤12 mm
≤11 mm
≤10 mm

0.79
0.76
0.64

0.92
0.96
0.97

0.38
0.57
0.62

0.99
0.98
0.98

Clotting factor deficiency
PT or APTT >1.5×midpoint reference range

553
Extem CT,
ROC 0.65
(95% CI 0.38 to 0.93)

>75 s
>100 s

0.33
0.33

0.97
1.0

0.12
0.5

0.97
0.99

PT or APTT > upper limit reference range
553

Extem CT,
ROC 0.81 (95% CI 0.73 to 0.88)

>75 s
>100 s

0.22
0.09

0.98
1.0

0.41
0.75

0.95
0.95

Thrombocytopenia
Platelet count <75× 109/L

560
Pltem,
ROC 0.93
(95% CI 0.87 to 0.99)

≤14 mm
≤17 mm
≤20 mm

0.3
0.4
0.5

0.99
0.99
0.96

0.38
0.36
0.20

0.99
0.99
0.99

PT: prothrombin time. APTT: activated partial thromboplastin time. PPV: positive predictive value. NPV: negative predictive value.

Fig. 3. Area-under-the-receiver operator characteristic curve for Fibtem A5 to
detect fibrinogen ≤2 g/L
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Exclusion
of fibrinogen deficiency



Coagulopathy

laboratory values PPH > 1000ml PPH > 2500ml

Fibrinogen < 2g/l 5.0% 17.1%

aPTT / PT > 1.5 norm 0.9% 3.4%

Platelets < 75 G/l 2.3% 5.1%
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High risk of severe coagulopathy

• Placental abruption 

• Amniotic fluid embolism



• 11’279 pregnancies 

• 518 (4.6%) with PPH ≥ 1000ml 

• OBS Cymru treatment protocol
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Valencia, Spain

6

Department of Obstetrics and

Gynaecology, Cardiff and Vale University

Health Board, Heath Park, Cardiff, UK

Correspondence

Peter Collins, Haemophilia Centre, Cardiff

and Vale University Health Board, Heath

Park Cardiff, CF14 4XN, UK.

Email: peter.collins@wales.nhs.uk

Funding information

The study was funded by grants from The

National Institute of Academic Anaesthesia,

the Obstetric Anaesthetists’ Association,
and the Haemonectics Corporation. None of

the grant-giving bodies played any role in

study design, data collection, interpretation

of results, or decision to publish. The study

received support from Health Care

Research Wales and Cardiff and Vale

University Health Board Research and

Development office.

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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Coagulation

• Red blood cell transfusion: 26% 

• Fibrinogen concentrate: 3.7% 

• Fibrinogen ≤ 2g/l: 2.4% (placental abruption 22%)
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Plasmin generation (plasmin/antiplasmin complex)
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F I GUR E 1 Plasmin/antiplasmin (PAP) complexes, factor V and dysfibrinogenemia in women with postpartum hemorrhage. The highest PAP

levels in 130 women with severe postpartum hemorrhage are shown. A distinct group of outliers with PAPs > 40 000 ng/mL defined the group

of women labeled as acute obstetric coagulopathy (AOC) in the further analyses (A, B). The levels of factor V (FV), Clauss fibrinogen, and Clauss

to antigenic fibriogen ratio are shown in the 118 non-AOC and 12 AOC women are shown (C–E). Women with AOC had reduced FV and an

acquired dysfibrinogenemia.
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Acute obstetric coagulopathy

• 1 in 1000 maternities 

• Blood loss not different 

• D-dimer increased 

• Platelets decreased 

• FV, FVII, FIX, FXIII decreased 

• Intrauterine or neonatal death 50%
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