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A posztpartum vérzés: =C i R Bruech o mund ligoment

-~ Round ligamend of wlerus
T Branches to body
Branches to cerviz

mar csak 3T + DIC

200 ml /perc ... 10 percig = 2 liter vérzés
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A FIBRINOGENOLIzIS
TERULETE

JEGYEZD MEG... MERT AZ IDO = ELET

>

FIBRINOGEN ELLENORZESE A FIBRINOLIZIS
FIBRINOGEN POTLAS ? _TERULETE

NINCS FIBRINOGENOLIZIS

A FIBRINOLIzIS
TERULETE




Swiss Factor XIII Trial on Postpartum Hemorrhage (SWIFT): Key

Lessons Learned from a Multi-Center Research Collaboration in

Switzerland

Inclusion
criteria
fulfilled

Delivery

Tl'ndimlnmgl. MBL 500 MBL = 700
et mlL and mL and
e ongoing ongoing
Plastic bag for Lieeding: bieeding:
bload loas 1g TXA iv randomization
measurement

Measurement of blood loss

o

. Standard
Study group: management of
PPH according
FXm
. M tothe Swiss
ﬁ;ug.:jﬁgg% guideline far  [T| MBL 21500 mL
'IU}' the treatment of (= 1100 mL in
PFH women <80kg)
Mo additional Management of
replenishment acquired
of fibrinagen, coagulopathy is
FXII, FFP, TC, released to local
Control group: REC, TXA [T guidelines
N T MO colloids,
No medication max. 2000 mL
crystallcids

Z Geburtshilfe Neonatol 2025; 229(06): S164-5165



The impact of prepartum factor Xlll activity on postpartum
blood loss

Prepartum blood 25% confidence
parameter Mode of delivery Odds ratio interval P
Hemoglobin Vaginal 09594 0.981-1.007 a7
Cesarean 1.006 0.993-1.020 .35
Fibrinogen Vaginal 1.010 0.851-1.200 a1
Cesarean 0.862 0.736-1.009 07
Factor Il Vaginal 1.002 0.994-1.011 57
Cesarean 1.011 1.002-1.01% 01

Factar Xl Vaginal 1.003-1.014

Cesarean 1.001-1.014

J Thromb Haemost. 2020;18:1310-1319



Mit tanulhatunk Hasslinger-tol ?

A vérgazon a hemoglobin csokkenés aranyos a ll és a Xlll faktor csokkenéssel

Fibrinogén nem ?

1. De, de késobb

2. A gyakorlatban észleljik, igen de akkor mar jo ideje zajlik a folyamat
3. ... azt mar megtanultuk potolni

PPH1300: Decrease in coagulation factors in relation to decrease in Hb
PPH1300: Decrease of coagulation factors

. 1201
E
S 1.15F . o
- keine PPH (n=724) - PPH 500-1000 ml / 24h (n=489) - PPH > 1000 ml / 24 h (n=96) < » Decrease in fibrinogen and thrombocytes lower than
: 2 5 : : : = = > s { decrease in Hb (relative “increase”)
median ratio (95% Cl) median loss median ratio (95% CI) median loss median ratio (95% Cl) median loss 2 110 : : y
£ I » Decrease in Fll and FXIIl greater than decrease in Hb
£ (relative “decrease”)
Hb 0.92 (0.91-0.92) 0.86 (0.86 — 0.88) 0.76 (0.72 - 0.79) D . f Wi e
H (repeated measures ANOVA)
Fib 0.98 (0.96 — 0.98) 2% 0.98 (0.96 - 1.00) 2% 0.88 (0.84 - 0.92) 12% “g' 1.00! - I
TC 0.94 (0.93 - 0.95) 6% 0.91(0.91-0.93) 9% 0.84 (0.79 - 0.87) 16% p []
Fll 0.89 (0.88 —0.90) 11% 0.86 (0.85 — 0.86) 14% 0.80(0.77-0.81) 20% g ossf 3 f §
& Y
FXIII 0.86 (0.85—0.87) 14% 0.80 (0.80 — 0.81) 20% 0.71(0.68-0.75) | 29% il ::VPE,SH
090
Hb: hemoglobin, Fib: Fibrinogen, TC: thrombozytes, Fil: Factor Il, FXIII: Factor XIIl. Korle, Hasfinger et ol.,, unpublished Ratio TC / Ratio Fib / Ratio £ 11/ Ratio F XIll /
The median ratio (post-/prepartum) and median postpartum decline are shown. Ratio Hb Ratio Hb Ratio Hb Ratio Hb

Korte, Haslinger et al., unpublished



Postpartum hemorrhage in a large prospective cohort study: is uterine
atony 1 really the main culprit?

prospektiv kohorszvizsgalat 676 szuld nével , 196 PPH-val

A meh atonia elofordulasa ?

* ...PPH esetek ~70%-ért felelos
* Nem sulyos PPH minddssze 8,2%
« sulyos PPH esetekben pedig az esetek 35,5%

3 T elofordulasa ?

* PPH esetek 53,9% méhatoniak, laceraciok, méhlepény problémak nem volt jelen
« FXIlll mutatta a legjelentésebb csdkkenést, 20% a nem sulyos PPH és 32% a sulyos PPH
« A FXIll-at a sziilés utani vérveszteség sziilés elotti elore jelzojeként azonositottak

A FXIII sziilés korlli valtozasa volt a vérveszteség legerdsebb koagulacios korrelacioja: esélyhanyados (OR) 1,56 (95%
Cl11,35-1,80) a FXIll 10%-0s csokkenésére vetitve; p<.001, a PLT, FIB és Fll valtozasaira korrigalva

preprint doi: https://doi.org/10.64898/2026.01.27.26344932 ; (which was not certified by peer review) this version posted January 29, 2026



Postpartum hemorrhage in a large prospective cohort study: is uterine
atony 1 really the main culprit?

PPH kialakulasanak hozzajaruld tényezojeként javasolt, a hagyomanyos 4T okoktdl fliggetlendl

A vajudas elhuzodo masodik szakasza:

« szignifikansan hosszabb volt azoknal a néknél, akiknél PPH alakult ki
« 71percvs. 46 perc a PPH nélkulieknél

« megnyult vajudasi idotartam + az aktivalt koagulacios rendszerrel kombinalva

+ AMIT TANULTAM A TANULMANYBOL.:

- kritikus véralvadasi komponensek: Ca*2, Fibrinogén (3 g/I), FXIIl 12250 NE, TXA1g
« FXIIl korai potlasa segithet megel6zni vagy enyhiteni a sulyos PPH-t

« A tanulmany kovetkeztetéseit prospektiv, randomizalt klinikai vizsgalattal kell validalni.

preprint doi: https://doi.org/10.64898/2026.01.27.26344932 ; (which was not certified by peer review) this version posted January 29, 2026



MIERT ?

...pl. mert az extrinsic ut része ?

..pl mert a szuloénd Xlll szintje 50-60% szulés elott

Fibrin Stabilizing Factor or XIlI

[A2B;]

_.[A3B,] or XII
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' CaZ+
|
THROMBIN(OH) 2 ! ! 27" AsHp or Xlll,

n Fibrinogen Wn Fibrin = (Fibrin),, *
urea

A B (12P|

2n Fibrinopentides

Activation
peptides

crosslinked
(Fibrin),

Thrombin and TAT (nM)

TAT
FPB: Propagation
A | B-chain ‘ (11.6%)
(4.9%)
10 1
(1.2%)
B e
1+
0.14
0.01
0.001+ . . . ’
0 3 4 T 5 6
Time (min) C.T.

4.7+0.2 min



UGYANAZT CSINALJUK, 3 T-ben !

KERDES VALASZ
e Kalcium, pH, anémia: IGEN Vérgaz- Ca, Bicarb de csak 1 > 7,2
* Elérhet6-e a TXA: IGEN 1g TXA
* Mennyire anémias? VVT konc. -(vérgaz)
 SHOCKOS-mennyi folyadék?: IGEN Fibrinogén: Volumen(l) X 3
e Pétlom a Xlll faktort? IGEN 1250 NE...
* Higulasos koagulopatia ? IGEN potlas 3 g/l Fib plazma szintig
* Kezelem a koagulopatiat: IGEN Diagnosztika (TPA ES FIB TEST, Lab...)
* Elég a vénas kanulok szama? NEM 3 x 14G + artérias kanul?

3 T = ATONIA - TRAUMA - MEHLEPENY TOREDEK ESETEBEN IS: 3 g Ca, 1g TXA, 6 g Fib, 1500 Fibrogammin



33 éves, 4-ik terheség

2.5 liter verzeés 10 perc alatt Beteg:
Octaplas LG

Shockos... uterus ruptura L el

Mlitéti ellatas...

12 perc mulva mind az 5 Octaplas LG Lyo...

20 perc mulva mar szaraz a sebszéliis...

€T 36s v 48-77
52 AS 45mm » 3855

A0 s4mm  pa7.63
A2 59mm  p 5367
MCF  S9mm  pssgs

1.5-4.0
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Hemosztazis kezelés: ez mar csak 3T + DIC ?

80% 10%

ElhGzodo sziilés,
chorioamnionitis,
sok oxytocin, idés-
obes, myoma,

- Placenta accreta,
3 . percreta, increta,

Uterus inversio
Uterus ruptura
Vulvovaginals
sérllés

HELLP, Amniotikus foly.
Preeclampsia, halott
magzat, placenta levalas,
zsirmaj

5% | 5%




Journal of Blood Medicine 2022:13 2144

DIC in Pregnancy — Pathophysiology, Clinical Characteristics,
Diagnostic Scores, and Treatments

indul Mikro
trombozis

Majd Vé rZi k

3 g Ca, 1g TXA, 6 g Fib, 1250 F XIII

TMA/DIC + PPH



PPH-TMA / PPH-DIC... 245 sziléesbol
1 esetben fordult elo (lLatens és manifeszt)

* 40,6%-nal méhlepény levalas, * verzes 75%-nal

* hipovoléemias sokk 40,6%-nal

* 26%-nal terhességi magas

vérnyomas * MODS 37,5%-nal
* akut veseelégtelenseg
18,8%-nal
* 5,2%-nal HELLP szindréma * szepszis 18,6%-nal es
e 4.2%-n4al AELP * anyai halalozas 12,5%-nal

e 3,2%-nal feltételezett embolia

DOI -10.21276/0bgyn.2023.10.1.17



Journal of Blood Medicine 2022:13 2144

DIC in Pregnancy — Pathophysiology, Clinical Characteristics,
Diagnostic Scores, and Treatments

Activation-Procoagulant

*Fibrino en
Factors Il V, VI,
Vill, X

Plasminogen

Coagulation Fibrinolysis

ATHI
Protein C

gt PPH TMA/DIC!!!

A thrombin generacido mar

Inhibition-Anticoagulant az elején valtozik




Journal of Blood Medicine 2022:13 2144
DIC in Pregnancy — Pathophysiology, Clinical Characteristics,
Diagnostic Scores, and Treatments
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DIC in Pregnancy — Pathophysiology, Clinical Characteristics,
Diagnostic Scores, and Treatments
PPH DIC !'!!

A thrombin generacido mar
az elején valtozik

Schematic representation of pathogenic pathwaysin DIC

Fibrin deposition
l \ . .' . \ . . . Z a .Z . .
Intravascular Insufficient : . : T~ . :
fibrin formation fibrin removal / : ) Tr : r \ :
1 s N , e '
' ‘ {_‘_\ / / FIBR. IIIIII : | |
T 1 Tissue factor | 'MPairment of - PAI-1 mediated e el J [ / Z_S?é'.'_‘.“.?svens_ﬂ.'v_!_!.!F_.‘
ti lant inhibition of T —
expression ?ef::r?ilslrzg fibrinolysis 'Thrombln egyensily R \ K k \ LS LVBO L'Z'S_EEVE“SUIV:
Proinflammatory l : T : - aco ;
cytokines I > b . " / . B \ . : /
I > L R — s ¥ m =
S TR DR SRS R ) R ST TR R i) MR TEER) TR e el TEEE

Vascular endothelial cells LeviMm. crit Care Med 2007; 35:2191-2195

Journal of Blood Medicine 2022:13 2144



DIC in Pregnancy — Pathophysiology, Clinical Characteristics,
Diagnostic Scores, and Treatments

Severe
hypertensive

Abruption disorders of
pregnancy

DIC-causing DIC-causing DIC-causing
condition

condition condition
Retained
stillbirth

Amniotic
fluid
embolism

Subclinical DIC Hyperfibrinolytic DIC

Acute fatty
liver

Predominantly
thrombosis

Laboratory Predominantly
abnormalitiesonly bleeding

Csak TPA test latja

Journal of Blood Medicine 2022:13 2144



SIC-non overt DIC Sepsis

I

C-non overt DIC

Cancer Trauma

T-non overt DIC
complement-DIC

e
PPH-non overt DIC *,(
TMA-DIC @%«b(\ 6.(& B Thrombotic phenotype

B Fibrinolytic phenotype

H-non overt DIC
Hematologic malignancy



ISTH — overt DIC, SIC-non overt DIC, PPH-non overt DIC

Calculation of the pregnancy specific non-overt DIC score.

Analyte Points
0 1 2
@ Fibrinogen (mg/dL) ~284 <284
@ Antithrombin activity (% of normal) - 88 <RB -
Protein C activity (% of normal) =108 <108
@ Platelet count (x10°/pL =100 .50 and < 100 <50
@ D-Dimer (mg/L) <2 >2and < 4 ey
Thrombin-antithrombin IIT (mg/L) <19 =19

A score of 3 or more is diagnostic for non-overt DIC.

Thrombosis Update 6 (2022) 100083
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Acute obstetric coagulopathy during postpartum hemorrhage
is caused by hyperfibrinolysis and dysfibrinogenemia
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DIC in Pregnancy — Pathophysiology, Clinical Characteristics,
Diagnostic Scores, and Treatments

Diagnosis and Management of DIC in Pregnancy

l_Obstetrical risk factors for DIC J

Nincs ra algoritmus, nem is lesz
egyhamar...

Amniotic
stillbirth amniotic fluid
hemorrhage e infection embolism

Placental Retained

Miért ?

Yes Are there clinical signs of DIC? No
V 4 V4 LY 4
Mert a mérések alapjan
*  Prompt treatment including: * Clinical and laboratory evaluation
* Delivery of the patient * Consider using of point of care testing keze I ed !
¢ Administration of blood products * Apply DICscore for risk assessment

according to transfusion protocols
* Treatment of underlying cause
* Repeated laboratory testing
«  Multidisciplinary approach

10-15 Clotpro VET + Lab mérés

High risk for DIC Low risk for DIC a minimum."
* Consult of multidisciplinary team Close clinical and
* Consider early administration of laboratory surveillance
blood products and supportive
measures
* Close clinical and laboratory
surveillance




PPH A5 algorithm"”’

PPH

Consider early TXA administration

Blood loss = 500 ml vagina -y ;
cocdove 1000l coaran
Blood loss = 1,500 ml severe !l 9
Yes Yes
b +
ASgy < 35 mm or Yes Tranexamic acid’
CTpg > 600 s or > 1-2 g as a single bolus
ML = 10% (within B0 min) (repeat if indicated)
Done |
NQ ¥
Y Fibrinogen concentrate or
ASpg <12 mm SR cryoprecipitate (dose calculation)”
Target: AS.; = 16 mm
Mo
¥
ASg, < 35 mm
= and Yes > Platelet concentrate’
AS. >12 mm 1 pooled or apheresis
Mo
¥
CTex>80s Yes 4F-PCG 10-15 IUfkg bw’
and > or FFP 10-15 mi/kg bw
A5 - =12 mm (cave: FFP may dilute fibrinogen!)
No Consider FFP
Mo 10 mifkg bw
or 90 pg/kg rFVIla
CT, >>240 s | YeS,| O /CT,ep > 1.25
v Consider ;:rrd:ntalrﬂuineﬁ
No s 25-50 mg (2.5-5 ml)

Y

Ongoing bleeding

Yes

v

Re-check after 10=15 min
using a new blood sample

TMA /

PPH

TPATEST algoritmus ClotPro: A5/CT/LT
TMA?
EXT-A5 < 40 mm
FIB-CT> 500 s | TXA 1g | mp TPATEST FIBTEST
Ly30 > 15% /TPA LT 200 s LT 3600 s
FIB és HD
FIB A5< 12 mm sl Volumen liter sl FIB AS
x3g /I >16 mm
EXT-A5 < 40 mm TRB
FIBT-A5 > 14 mm 4_8 E
EXT CT > 70 sec PCC RVV cT/EXT CT
FIBT-A10 > 14 mm — 1000-1500 NE TFPI ?
Protamin RW CT? Vil ?
77| 1000 NE SDFFP Lyo 3-4 E
INCT=HITCT>2405 &
IN CT/ HIT CT >1.25 N, <D FFP 3.4 E
rFVII 90 mcg/kg (15 mcg)
DIFFUZ VERZES p Algorithmus l Xl ?
PPH DIC score Ujra 1500 NE



Kezelés a DIC tipusa alapjan
megdfelelobb iranyba haladunk

Szupprimalt fibrinolitikus tipusu DIC = pl. HELLP -
« koagulacios aktivacio sulyos (prokoagulacio)
* a fibrinolitikus aktivacio enyhe, egyebkent leall (antifibrinolitikus)

Fokozott fibrinolitikus tipusu DIC-AOC? = pl. preeclampsia, abruptio, amniotikus
folyadek

« koagulacios aktivacio sulyos (prokoagulacio)

 sulyos fibrinolitikus aktivacio - akar fibrinogenolizis (profibrinolitikus)

Kiegyensulyozott fibrinolitikus tipusu DIC = pl. zsirmaj, halott magzat
« a koagulacios aktivacio enyhe és ingadozo (ingadozoéan pro/anti-koagulacios)
« a fibrinolitikus aktivacio enyhe és hullamzo (hullamzé pro/normo fibrinolitikus)

> * 3 kulonb0z6 gyulladasos reakcio (kombinaciok)

Fazakas J, Smudla A. Semmelweis Egyetem



Tulélési gorbék antitrombinkoncentratummal (kék vonal) vagy
antitrombinkoncentratum nélkiil (piros vonal) kezelt betegeknél.
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Szeptikus DIC
AT <50% ésFIB<1,5g/L

Hematopoetikus DIC
AT >50% és FIB< 1,5 g/L

Egyéb (szolid tumor) DIC
AT <50% ésFIB<1,5g/L

TH Open 2023;7:e65-e75.



Trombomodulin eés AT lll és FFP SD LYO es Heparin
Disszeminalt Intravaszkularis Véralvadasban

Phosphatidylserine
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L_-] Min alapulnak a PBM-PPH szakmai iranymutatasai?
-y

HEMOSZTAZIS TARTALEKOK + EGYENSULY + SyA3:4Y[F453

i _-l Fib: 2(3) g/l | | PLT: 75.000 Megelc’izés APTT < 1.5 INR < 1.5 |. s

TPA és FIB TEST Thrombin egyensuly

AZ EGESZSEGES SZULONO HEMOSZTAZIS TARTALEKA 30-40 %

Kezelés

I AOC = SEJTES/KF VESZTESEG + FOGYASZTAS + [V (8] k1) :{e77:\

Mire épiilnek PPH|vérzésre (TMA) vonatkozé szakmai iranyelvek?



Mindegyik T kihivas, talan a
thrombin egy kicsit tobb....

Nem csinalhatod ugyanazt
mindenkivel, mert ez nem mudkodik.

Csak akkor donts, ha mar mértél

Sokszor kell mérni...

11l |
Anya is
meggyogyult !
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