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Abstract

Obstetric bleeding represents one of the main causes of maternal mortality worldwide. Along with hypertensive disorders it
accounts for over half of maternal mortality cases. The implementation of strategies such as the "code red", increased
institutionalized deliveries, early transfusions, and early obstetric alert system has reduced mortality. Cases of massive
bleeding require admission to the Intensive Care Unit as they can progress to coagulopathy. This narrative review focuses on
medications intended for the advanced management of coagulopathy in this population.
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Pe3tlome

AkyLuepckue KpoBOTEYEHMA NPeLCTaBNAT CO60M OLHY 3 OCHOBHLIX MPUYMH MATEPUHCKOW CMEPTHOCTW BO BCEM MMUPpE.
BmecTe ¢ runepTeH3UBHbIMW PACCTPONCTBAMU OHM COCTABNIAKOT 6O0/Ee MOJIOBUHbI C/y4aeB MATEPUHCKOA CMEpPTHOCTMU.
BHeLpeHne cTpaTernii, Takux Kak «KpacHblii KOA», YBENNYEHUE HYNUCIAa UHCTUTYLMOHANbHLIX POLOB, PaHHWE TPAHCHY3uUm
11 CUCTEMbI PAHHEr0 NPeaynpeXaeHNs B aKyLLEePCTBE, NPUBESIO K CHUKEHUI0 CMepTHOCTU. Criy4an MacCUBHOMO KPOBOTeYe-
HUSA TPeOYIOT rocnuTanu3auymn B OTAENEHUE UHTEHCUBHON Tepanum, TaK Kak OHW MOTYT yCyryonaTbCs BMioTh 4O PasBuTmMs

koarynonatuu. HacTosiLLmiA onucaTenbHbIi 0630p hOKYCUPYETCS Ha NeKapcTBax, NPeHa3HaYeHHbIX Ans 60mee aheKTnB-
HOTO Be/JIeHNst Koarynonatiei B yKasaHHoiA rpynne i,

Knrouesble cnoBa: 6epeMeHHOCTb, PO/bl, NOCNEPOL0BOE KPOBOTEYEHME, Koarynonarius
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What is already known about this subject?

» Obstetric bleeding is one of the leading causes of maternal
mortality.

» The main etiologies include uterine atony, birth canal lacera-
tions, and thrombocytopathies.

» Prompt medical intervention is crucial to prevent complications.

What are the new findings?

» The authors provide a treatment algorithm based on the recom-
mended time frame for managing postpartum hemorrhage.

» Hemostatic agents must integrate a multimodal approach to
treat postpartum hemorrhage.

» Tranexamic acid is mandatory in all postpartum hemorrhages
because it reduces mortality by 33 %.

How might it impact on clinical practice in the foreseeable
future?

» The implementation of multimodal approaches may reduce
postpartum hemorrhage mortality.

» Functional hemodynamic monitoring, appropriate use of blood
products, and resource management could positively affect
maternal-fetal prognosis.

» The point-of-care diagnostic tests can optimize clinical manage-
ment and save resources.

Introduction / BBenenue

Obstetric bleeding is one of the leading causes
of maternal mortality worldwide and together with
hypertensive disorders are the pathologies accounting for
mortality in more than half of the cases. Major obstetric
hemorrhage is preventable and treatable, yet it continues
to lead to extreme maternal morbidity and early maternal
death (less than 42 days). Strategies such as "code red",
management protocols and drills, as well as the increase
in institutionalized delivery, early transfusion and early
warning systems in obstetrics accompanied by rapid
response teams have decreased mortality; but cases of
massive bleeding remain requiring Intensive Care Unit
admission and frequently progress to hemorrhagic and
dilutional coagulopathy, requiring advanced management.
The World Health Organization has spoken out against
major obstetric hemorrhage as a clear cause of maternal
death worldwide [1, 2].

The pandemic also appears as a time when the
availability of blood products is lowered. In 2020, blood
banks and blood centers report the lowest rates of donor
availability in recent years, which is why the need for the
rational use of blood products and the approximation of

OCHOBHbIE MOMEHTbI

Y10 yxe u3BecTHO 06 3Toi TEme?
P AkyLlepckne KpoBOTEYEHUs SBMAKTCA OLHON U3 BeAyLLMX
NPUYNUH MaTEPUHCKON CMEPTHOCTH.

» OCHOBHbIMI 3TMONOTUYECKUMI MPUYNHAMY SBNSIOTCS aTOHNS
MaTKM, Pa3pblBbl POOBbLIX MYTe 11 TPOMGOLMTONATUY.

» CBOEBpPEMeHHOe MeANLMHCKOE BMELIATeNbCTBO MMEET peLua-
foLLiee 3Ha4eHne Ans NpeaoTBPaLLEHNS OCTOXHEHWIA.

Y10 HOBOrO AaeT cTaTba?

» ABTOpbI NPE/iCTaBNSAOT aNnrOPUTM NEYEHNSs, 0CHOBAHHbIA Ha

peKoMeHA0BaHHbIX BDEMEHHbIX paMKaX BeAeHIA N0C/IePOL0BOro
KPOBOTEYEHUS.

» [emocTatyeckme CpeacTBa JOMKHbI ObiTb YACTbIO MYNbTUMO-
[anbHOro NoAxoAa K ie4eHuUto nociepofoBOro KPOBOTEYEHUS.

» [IpuMeHeHne TpaHeKCaMOoBO KCNOTbI 06513aTeSIbHO NPy BCEX
nocrepofoBbIX KPOBOTEYEHUSAX, MOCKONIbKY OHA CHUKAET
CMepTHOCTb Ha 33 %.

Kak 310 MOXET NOBUATb HAa KIIMHUYECKYH) NPAKTHKY
B 0603pumom byaywem?

» BHeapeHne MynbTUMOAANbHbIX NOAX0/0B MOXET CHU3UTH
CMEPTHOCTb OT MOCNEPO/0BOro KPOBOTEYEHMS.

P OYHKLNOHAMNbHbIA FeMOAUHAMUYECKUA MOHUTOPUHT, pauuo-
HanbHOE WUCNoJIb30BaHMe NPenapaTtoB KPoBU M 3 (eKTUBHOE
ynpasneHne pecypcamit MOryT NONOXKMUTENbHO NOBAUSATL Ha
NPOrHO3 471 MaTepy 1 nnoaa.

P JKCMpecc-AnarHocTUYecKIne TECTbI Y MOCTENM NaLMeHTa MoryT
ONTUMU3NPOBATL KNNHUYECKOE BEAEHNE U CIKOHOMUTb PECYPCbI.

drugs that in a staggered manner allow control of bleeding
and decrease blood loss and prevent the progression
of coagulopathy. The current review highlights those
drugs which are focused on the advanced management
of coagulopathy, considering major obstetric bleeding as
acquired hemophilia, i.e., a severe coagulation disorder,
due to acute loss of fibrinogen or acute loss of coagulation
factors [1, 2].

Materials and Methods / MaTepuanst
M METOJbI

A narrative review of the scientific literature published
between 2000 and 2023 was conducted with the aim of
describing the pathophysiology, therapeutic strategies,
and clinical implications of postpartum hemorrhage
(PPH). The databases PubMed/MEDLINE, ScienceDirect,
and LILACS were queried using controlled Medical
Subject Headings (MeSH) terms: “blood transfusion”,
“postpartum hemorrhage”, and “tranexamic acid”. This
search strategy yielded a total of 7,790 potentially relevant
articles.

In the initial screening phase, two of the authors
independently assessed the titles and abstracts of the
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retrieved articles, applying inclusion criteria focused on
clinical relevance, methodological validity, and recent
studies. Prioritized were meta-analyses, randomized clini-
cal trials (RCTs), and systematic reviews published in
scientific journals ranked in Q, and Q, quartiles according
to the Journal Citation Reports. Exclusion criteria included
duplicate publications, studies involving pediatric
populations, articles with significant methodological
limitations, and those not available in full text. Articles in
both English and Spanish were analyzed.

The select articles then underwent a full-text review.
In cases of disagreement or uncertainty regarding inclu-
sion, a third author acted as a reviewer and arbiter. This
third assessment allowed for consensus to be reached
regarding the relevance and quality of the select studies.
As a result of this consensus-based selection process,
31 articles were included as the foundation of the review.
These select studies represent the most robust and up-to-
date evidence available on postpartum hemorrhage, with
the emphasis on using blood products, antifibrinolytic
agents, and multimodal clinical management strategies.

Background / UcTopus Boripoca

Every four minutes a woman dies due to postpartum
hemorrhage worldwide, which is equivalent to more than
160,000 cases each year and it is known that at least
20 million cases of extreme maternal morbidity due to
obstetric hemorrhage occur each year globally, particu-
larly in low-middle income countries. The management
of postpartum hemorrhage includes medical management,
surgical techniques, pharmaceutical approach, and hema-
tological support [1, 2].

Multiple definitions for the volume of blood loss to
classify postpartum hemorrhage have been proposed,
however physiologically it is considered that blood loss
that causes a physiological change that puts a woman's
life at risk could be an ideal definition. The incidence is
high and occurs in up to 18 % of births worldwide and the
fatality rate depends on rating development of the country
and the appropriate management [3].

Basic management of postpartum
hemorrhage / bazoBoe 1euenue
NOCJIEPOIOBOTO KPOBOTECUECHHA

The management of major obstetric bleeding includes
the management of first, second, and third trimester
hemorrhages, as well as postpartum hemorrhage.
Management requires definitive surgical measures
(curettage in incomplete abortion, laparotomy and
salpingectomy, intrauterine tamponade with a Backri’s
balloon, bimanual uterine massage, hemostatic sutures,
or hysterectomy, among other alternatives) as well
as the administration of drugs: uterotonics (oxytocin,
misoprostol, methylergometrine) and tranexamic acid

for the management of the primary cause, which have
been evidence-validated and supported with extensive
literature reviews [4, 5]. Simultaneously, appropriate
medical management and surgical techniques are carried
out to control the bleeding in the uterus, tonics, and
bimanual massage to correct the atony, the administration
of dynamic water supply and hematological support
required for such bleeding patients. In Colombia, since
the appearance of the "code red" as a comprehensive,
organized and protocolized management strategy, lower
mortality as well as temporary and clear management of
major obstetric hemorrhage have been evidenced. The
greatest impact of the "code red" strategy is the generation
of zero time and medical and surgical measures with
appropriate decisions and interventions every twenty
minutes in a golden hour context [5, 6]. The use of
tranexamic acid has been validated in several studies and
is currently considered mandatory for the management
of all obstetric hemorrhages. In this regard, the WOMAN
trial, demonstrated that %z of deaths from obstetric
hemorrhage are prevented, among other benefits that
apply to all causes of postpartum hemorrhage [7, 8].

Hemoderivates in obstetric hemorrhage / TemopepuBatbi
NpPU aKyLIEPCKNUX KPOBOTEYEHUAX

Simultaneously with the dynamic water supply with
warm crystalloids, the first intervention is presented as
the transfusion of packed red blood cells, considering
that 1 unit of packed red blood cells increases hemoglobin
usually by 1 g/dl and hematocrit by 3 %. Said erythrocytes
should ideally be O negative if the patient did not have
previous typing and screening, but if unavailable,
0 positive should be administered in order not to delay
blood repletion [3].

Platelet transfusion can be performed by apheresis
where a single donor generates through plateletpheresis
at the equivalent of 5 or 6 individual platelet units.
Platelets can come in a unit form obtained from whole
blood collected from various donors. To achieve the
number of units required by the patient, they are stored
individually, and the patient may require 4 to 6 units of
platelets for bleeding control [3].

Mass transfusion protocols include platelet transfusion,
fresh frozen plasma and, depending on fibrinogen levels,
include replacement of this. In the bleeding obstetric
patient, the idea of plasma transfusion contains all the
coagulation factors required for hemostasis and prevents
dilutional coagulopathy if only packed red blood cells were
used, plasma fibrinogen level is insufficient in the case of
hypofibrinogenemia [7].

Including fibrinogen replacement using units of blood
products to massive transfusion protocols should be
accompanied by plasma transfusion to replete other
coagulation factors. Clearly, plasma risk includes
volume overload, transfusion reactions, and transfusion-
associated infectious diseases. Cryoprecipitate contains
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250-325 mg of fibrinogen and minimal amounts of
other clotting factors; the downside is the risk of viral
transmission and significantly varied fibrinogen levels [7].

In 2019, a clinical practice guide for the management
of blood products in obstetrics entitled the consensus of
the NATA (Network for the Advancement of Patient Blood
Management, Hemostasis and Thrombosis) was produced
in association with FIGO (International Federation of
Gynecology and Obstetrics). As a collaborative effort,
the ESA (European Society of Anesthesiology) and
EBCOG (European Board and College of Obstetrics and
Gynecology) advanced to improve the use of blood
products in pregnancy and the puerperium [9].

The first initiative is to define primary postpartum he-
morrhage with blood loss > 500 ml within the first 24 hours
regardless of the type of delivery and to consider severe
hemorrhage with a blood loss > 1000 ml in 24 hours with
signs or symptoms of hypovolemia, and define life-threa-
tening massive bleeding that exceeds 2,500 ml blood loss
or hypovolemic shock regardless of delivery route [3].

In addition, it also speaks out against the routine use
of antepartum autologous donation; the guide provides
numerous recommendations for the prevention and ma-
nagement of obstetric hemorrhage; as well as recom-
mendations for specific interventions to correct bleeding.
It emphasizes to avoid colloids and a restrictive use of
crystalloid resuscitation (1-2 ml crystalloid for every 1 ml
of bleeding) as well as recommends administration of
calcium and tranexamic acid and primarily avoiding hypo-
thermia [9].

It is proposed to prefer expedited tests at the bedside
or to seek strategies to speed up clinical laboratory results
and, apply them if there are tests at the bedside (Point-of-
Care, POC) such as thromboelastography (TEG) or throm-
boelastometry (ROTEM) [10-12]. Fibrinogen level below
2 g/L in the scenario of postpartum hemorrhage should
be managed with cryoprecipitate or with fibrinogen con-
centrate to achieve physiological range [13].

The guidelines published by the NATA 2019 highlight
against the administration of clotting factor concentrates.
Regarding fibrinogen reflection therapy, it considers
that fibrinogen is the first factor to decline to critical
levels in massive bleeding. In patients who have been
resuscitated with packed crystalloid and colloid red blood
cells, it has been shown in settings other than postpartum
hemorrhage that fibrinogen replacement reduces bleeding
and transfusion requirements, and that postpartum
hemorrhage alone shows a related bleeding severity with
fibrinogen levels and those range below 2 g/L increase the
risk of postpartum hemorrhage with a positive predictive
value of 100 % [14, 15].

Role of fibrinogen in the coagulation cascade / Ponb
thubpuHorena B Kackage Koarynsyuu

The new coagulation cascade consists of three phases:
phase 1 — initiation, phase 2 — amplification, and phase

3 — propagation. The coagulation cascade allows thrombin
to convert fibrinogen into insoluble fibrin to which factor
(F) XIll binds. At phase 1 called the initiation phase, the
interaction of tissue factor with FVIla and FX that becomes
FXa activates transition from prothrombin to thrombin,
followed by amplification, wherein the interaction between
platelets, thrombin, FIX and FX results in the thrombin
explosion, and the platelet clot is generated [16]. In
the propagation phase, activated FIX and FVIlla bind to
platelets, generating more FXa and further enhancing
the conversion of prothrombin to thrombin as well as
fibrinogen to fibrin. In addition, the thrombus becomes
stabilized with the support of FVIII and FVlla [3].

When an obstetric patient presents bleeding and
has decreased fibrinogen levels, there are two options:
management with cryoprecipitates or fibrinogen
concentrate [16]. In pregnancy, fibrinogen is elevated
as part of the hemostatic response to pregnancy, with
levels at term ranging between 5 and 7 g/L. So even
a patient with obstetric bleeding at normal fibrinogen
levels is actually characterized a prominent fibrinogen
consumption [16]. Among the physiological changes
related to pregnancy is a progressive increase in
fibrinogen levels and its normal value doubles for the
third trimester [17].

Fibrinogen concentrate and prothrombin
complex human / Kornenrpar
(pudépuHOTreHa U MPOTPOMOUHOBBI
KOMIUIEKC 9€JIOBEKA

Fibrinogen concentrate / KoHyeHTpaTt hubpuHorena

Fibrinogen concentration should not be managed
empirically, without having performed a measurement
of serum fibrinogen levels for decision-making [18,
19]. The rational use of cryoprecipitates and fibrinogen
concentrate emerges to understand how fibrinogen levels
are usually very low in obstetric hemorrhage, compared
to uterine atony or intra-abdominal hemorrhage, large
volumes of clots can form and quickly consume all the
available fibrinogen. It is considered as a rule, 10 bags
of cryoprecipitate will increase a fibrinogen in an adult
person by 1 g/L. On the other hand, fresh frozen plasma is
an insufficient source of fibrinogen and in case of verified
hypofibrinogenemia additional supplies are required.
Fibrinogen plays a fundamental role in hemostasis;
it is a soluble glycoprotein produced in the liver and
is considered an acute phase reactant. Fibrinogen is
to facilitate platelet aggregation mediated by surface
glycoproteins [15, 19].

Several studies have shown the importance for
lowering blood fibrinogen during bleeding. The study by
B. Charbit et al. collected blood samples in early obstetric
hemorrhage. The regression analysis showed that a sole
fibrinogen concentration at the time of the initial bleeding
significantly predicts the hemorrhage severity and thus
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levels less than 2 g/L predict about severe bleeding and
that > 4 g/L has a negative value to predicting severe
bleeding [20, 21].

L. de Lloyd also demonstrated an inverse relationship
between fibrinogen concentration and severity of
postpartum hemorrhage [13, 22]. The FIB-PPH trial
randomized 249 patients to receive placebo versus 2 g
of fibrinogen as preventive treatment for postpartum
hemorrhage without finding an inter-group difference or
showing a difference between the need for transfusion,
however this population had normal fibrinogen > 4.5 g/L
in both groups at the onset of bleeding [23]. The FIDEL
trial, a randomized controlled and blinded study that
administered fibrinogen concentrate early in postpartum
hemorrhage when uterine tonics such as oxytocin and
intravenous prostaglandins had failed, apparently found no
advantage in using fibrinogen without hypofibrinogenemia
[24, 25].

Fibrinogen concentrate is derived from human
plasma which is subjected to a pasteurization process
to reduce viral transmission to be stored in a lyophilized
form containing 900 to 1300 mg of fibrinogen generally
dispensed as 1 g per vial and can be stored at room
temperature environment long-term and reconstituted
in 50 ml sterile saline solution. As risks of fibrinogen
administration are presented as very low-rate allergic
reactions and the risk of thromboembolic events
(< 1:20000), it is therefore considered as a safe drug.

The goal of replacing fibrinogen in postpartum
hemorrhage requires first identifying patients with
fibrinogen deficiency and then correcting it either with
cryoprecipitates or with fibrinogen concentrate. The
introduction of TEG and ROTEM allow a rapid approach
and is considered a very useful bedside test (POC) that
guides management in major bleeding. S. Mallaiah's
group conducted a study guided by ROTEM for the
administration of fibrinogen concentrate and included
in their study, but obtaining such products from blood
bank is a time-consuming; subsequently they introduce
a protocol in which fibrinogen concentrate was
administered in fibrinogen deficiency defined by FIBTEM
<7 mm or between 7-12 mm with active bleeding [26].
This group proposed a change from the 1:1 Red Blood
Cell Transfusion:Plasma strategy to a 1:1 Red Blood Cell
Transfusion:Concentrated fibrinogen strategy guided by
the ROTEM diagnosis of hypofibrinogenemia. In this
protocol, there was found a reduction in the total number
of blood components transfused, although excepting
packed red blood cells. They observed a decline in the
number of patients requiring more than 6 units of ERT
(p = 0.015), a reduction in the total use of blood products
(p < 0.0001), and less transfusion-related cardiac
overload (TACO), but not lowering hysterectomy rates or
the number of Red Blood Cell Transfusion [27, 28].

0OBS2 obstetric bleeding study assesses the experience
after fibrinogen administration guided by ROTEM, being

a double-blind randomized controlled clinical trial that
enrolled 663 women with postpartum hemorrhage and
administered either fibrinogen or placebo in case of
FIBTEM < 15 mm. In this study, no difference in number
of blood products transfused in the two arms or in other
outcomes in secondary analysis were found [27, 28].

Prothrombin complex human / lpoTpomM6UHOBDbIi
KOMNAEKC YeN0BEKa

Human prothrombin concentrate is a complex of four
factors derived from vitamin K; consisting of Fll, FVII, FIX
and FX, associated with low doses of heparin and anti-
thrombin [II; approved for the treatment of life-threatening
bleeding associated with the consumption of oral anti-
coagulants type vitamin K antagonists, it has also been
used for trauma bleeding and there are case reports on
its efficacy in major obstetric bleeding. However, cur-
rent guidelines do not approve its use in settings outside
clinical trials, out of concern about side effects that could
outweigh the benefits. However, its use in obstetric he-
morrhage requires to be further investigated [29].

Conclusion / 3ak1oueHue

Obstetric hemorrhage requires a comprehensive
approach that includes medical and surgical management,
uterotonics, cause identification and correction,
tranexamic acid, fluid resuscitation, and transfusion of
blood products. Fibrinogen concentrate and prothrombin
concentrate are therapeutic options to be considered
for transfusion. In the scenarios of unavailable blood
products and currently with the emergence of the
pandemic, it is necessary to have alternatives to blood
products given that there are scarce resources, and
the current access to blood products is low, with the
shortage of fresh frozen plasma and cryoprecipitates
being more noticeable.

Recommendations / PekoMeHIaI 1

1. The authors provide a treatment algorithm based on
the recommended time frame for managing postpartum
hemorrhage (Fig. 1, 2, 3, 4).

2. Standardized management of postpartum hemor-
rhage and massive transfusion protocol are essential [10].

3. Hemostatic agents must integrate a multimodal ap-
proach to treat postpartum hemorrhage that consists of
medical, surgical, Uterotonic, water supply with warm
crystalloids, transfusion of blood products. In hypofibrino-
genemia, the administration of fibrinogen or cryoprecipi-
tates can be considered based on availability [4, 5, 30].

4. Tranexamic acid is mandatory in all postpartum
hemorrhages because it reduces mortality rate by 33 %,
as demonstrated in the WOMEN Trial [8, 31].

5. Measurement of fibrinogen level is required to
predict bleeding severity [10].
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"Code red" activation /

Identification of major obstetric i e e e
Shock classification / tissue, thrombin /
hemorrhage / BoisiBneHue 6051bLL0r0 _
Knaccudukauus woka /ipeHTndbrkaums; ToHyc, TpaBMma,
aKYLLEPCKOro KpoBOTEYEHMS ; - 6
Canalize and paraclinical / TKaHb, TDOMOWH

Kanannaauus n napaknuHuka

Minute 0 to minute 20 / MunyTbl ¢ 1-i no 20-10

Bimanual massage / Warm crystalloids / Basic pharmacological management
BumanyanbHbIii Maccax Tennble KpUcTannonabl (oxytocin, methylergometrine
Birth canal revision / Tranexamic acid / misoprostol) / basosas
PeBn3ns pogoBbIx nyTel TpaHekcamoBas KucnoTa thapmakonoruyeckas Tepanus
Locate bleed area / Onpegenexue Transfusion packed red blood cells / (OKCUTOLMH, METUNIPTOMETPYH,

06/1aCTIN KPOBOTEYEHMS MepenuBaHue apUTPOLIUTAPHON MACChI mMu3onpocTon)

Figure 1. Postpartum bleeding management algorithms minute 0 to minute 20.

Note: initial management algorithm for major obstetric hemorrhage during the first 20 minutes. It includes early identification, "code red" activation, shock
classification, etiological assessment, basic pharmacological treatment, hemodynamic resuscitation with warm crystalloids and tranexamic acid, red blood cell
transfusion, and birth canal examination. The intervention is conducted in a Stepwise and time-sensitive manner.

PucyHok 1. Anroputm BeZeHWs NocrepooBoro KpoBoTeveHus ¢ 1-i no 20-10 MUHYTY.

TIpumedanmne: anropuTm Ha4anbHOro BEAEHNUS NPy 60/bLLIOM aKyLLEPCKOM KPOBOTEYEHUN B Te4eHUe nepBbixX 20 MUHYT BKIKOYAET PAHHIOK ANArHOCTHKY,
aKTNBALMIO «KPAacHOro KOAa», KNaccugnkaumio LLOKa, 3TNONOMNYECKYI0 OLEHKY, 6a30BYyI0 (hapMakonornieckyro Tepanmo, reMoanHaMn4ecKyro peaHnmaLnio
TeN/bIMU KPUCTANION[aMu U TPAHEKCAMOBOI KNCTIOTO, MEPesINBaHNe 3pUTPOLUTAPHON MAcChl ¥ OCMOTD POJOBbIX MyTeit. BMeLIaTen»cTBo npoBoANTCS
1037aMHO 1 C y4eTOM BPEMEHHBIX IEPUOLOB.

Backri's ball / LLlapuk bakpu

Hemostatic sutures / Transfusion 2 packed red blood cells /
Active management of the cause [emocTaT4ecKme LBbI [epenmBanue 2 [03 3pUTPOLUTAPHON
of the bleeding / Hysterectomy or intravenous fluids / Macch|
AKTMBHOE KYyNMPOBaHWE NMPUYNHBbI [MCTepaKTOMNSA UK BHYTPUBEHHOE Consider plasma and platelets /
KpoBOTEYeHNs BBE/IEHNE PACTBOPOB PaccmoTpeTh nepenBaHue nnasmbl
Pelvic floor suture / Yiunsatue 1 TPOMGOLUTOB

Ta30BOr0 AHa

Minute 20 to minute 40 / MunyTb! ¢ 20-i no 40-10

Warm liquids 1:1/
Tennble pactBopsl 1:1 Bleeding persists /
Paraclinical review / Calcium intravenous 1 g if more KpoBOTeYEHE NPOAOIKAETCA
AHan3 napaknnHn4ecKIX than 4 packed red blood cells /
JaHHbIX BHyTpuBEHHOE BeaeHne 1 T Kanbuns
npu nepenBanun 6onee 4 103
3pPUTPOLIMTAPHOIN MaCChl

Reclassify shock /
[ToBTOpHAs OLEHKA LIOKa

Figure 2. Postpartum bleeding management algorithms minute 20 to minute 40.

Note: stepwise algorithm for the management of postpartum hemorrhage between minutes 20 and 40. This stage involves escalation of care with active control
of the bleeding source through surgical or mechanical interventions (e.g., Bakri balloon, hemostatic sutures, hysterectomy, pelvic floor repair), transfusion of
blood components (including red blood cells, plasma, and platelets), and reassessment of clinical status. Warm fluid resuscitation at a 1:1 ratio is recommended,
with intravenous calcium supplementation if more than four units of packed red blood cells are administered. Management remains stepwise and time-sensitive,
guided by hemodynamic response and paraclinical review.

PucyHok 2. AnropnTm BefigHNs NocnepofoBoro kposoteyeHus ¢ 20-i no 40-10 MUHYTY.

Tpumeyanne: no3atanHbiii anropuTM JIEYEHUS NI0CEPOL[O0BOI0 KpoBOTeYeHUs ¢ 20-11 110 40-10 MUHYTY BKITHOYAET YCUIIEHNE MEAULIMHCKON TOMOLYN C aKTUBHbIM
KOHTPOJIEM UCTOYHUKA KPOBOTEYEHWS MOCPEACTBOM XUPYPIUYECKUX WU MEXAHUYECKNX BMELLATENbCTB (Hanpumep, 6annoH bakpu, remoctatnieckmne

LUBbI, TUCTEPIKTOMUS, BOCCTAHOBIIEHNE TA30BOr0 [jHA), NEPENNBaHNE KOMITOHEHTOB KPOBU (BKJTHOYAs SPUTPOLMTI, 1171a3My 1 TDOMOOLUTBI) 1 IOBTOPHYH
OLEHKY KITUHNYECKOr0 COCTOSHNS. PEKOMEHAYIOTCA TeNJsble MHQY3NOHHbIE PACTBOPbI B COOTHOLIEHNN 1:1, @ TaKXXe BHYTPUBEHHOE BBELIEHNE KallbLins

B CJ1yYae nepesmBanns 60nee 4 103 3pUTPOLUTAPHON Macchl. JledeHne 0CTaeTcs noatanHbimM 1 BDEMA3ABUCUMBIM C y4ETOM reMoANHaAMNYECKOro 0TBETa

U NapaKIMHNYecKoro 06Cef0BaHns.
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Packed red blood cells transfusion /
[TepenuBaHue 3puTPOLMTApPHOIA MacChl

Consider plasma and platelets /
PaccmoTpeTtb BO3MOXHOCTb
nepennBaHns Nnasmbl U TPOMOOLUTOB

Advanced active management of the
cause of bleeding / PaclunpenHoe
aKTUBHOE YCTPAHEHNE MPUYMUHbI
KpOBOTEYEHUS

Hysterectomy / fuctepakromus

Hypogastric ligation / Mog4pesHoe
JIUrNPOBaHMe

Minute 40 to minute 60 / MunyTbl ¢ 40-i no 60-10

Persistent bleeding /
MpogomKatoLLeecs KPOBOTEYEHNE

Review of paraclinics / OugHka

Persistent bleeding / napaknnHn4ecknX faHHbIX

Fibrinogen <2 g/L / lpopomxaroLLieecs KPOBOTEYEHME Assess acid-base status / OueHka
®DnBpPUHOreH < 2 r/n Prolonged APTT: plasma or FFP / KNCNOTHO-OCHOBHOIO COCTOSIHNA
Cryoprecipitates or FFP / Vanuxenne A4TB: nnasma unu C3r1 Prevent hypothermia / Mpodhunaktuka

Kpuonpeuunutatel unu C3M1 rUNoTepMuUm

Figure 3. Postpartum bleeding management algorithms minute 40 to minute 60.

Note: stepwise algorithm for the management of postpartum hemorrhage between minutes 40 and 60. This stage includes advanced active management

of bleeding, such as hysterectomy and hypogastric artery ligation, along with transfusion of packed red blood cells, plasma, and platelets. Persistent bleeding
is addressed with targeted correction of coagulopathies: low fibrinogen levels (< 2 g/L) are treated with cryoprecipitates or fresh frozen plasma (FFP), and
prolonged partial thromboplastin time (PTT) is managed with plasma or FFP. Clinical reassessment includes review of paraclinical tests, acid-base balance
evaluation, and prevention of hypothermia.

PucyHok 3. Anroputmbl BeLieHUs NOCNepOA0BOro KpoBoTe4eHns ¢ 40-i no 60-10 MUHYTY.

TIpumeyaHmne: noLaroBbIii anropuTM NE4eHNs MOCEPOL0BOro KpOBOTeYeHNs Ha 40-60 MUHYTax BKIIKOYAET PACLUNPEHHYIO aKTUBHYIO OCTaHOBKY

KPOBOTEYEHNS N0CPEACTBOM MCTEPIKTOMMUM W NEPEBSA3KN rUMOracTpaibHOM apTepuu, a Takxxe NepesiuBaHne 3pUTPOLNTAPHON MAacchl, NasmMbl U

TpOM60UNTOB. [Tpy NPOJOMKAIOLIEMCS KPOBOTEYEHUM [IPOBOAUTCS Le/IeHANPABIEHHAs KOPPEKLNS KOArynonatuii: HU3Kui ypoBeHs (onbpuHoreHa (< 2 1/1)
KynupyroT KpUONpeLunuTaTamu uim CBEXe3amopoxerHoi nnasmovi (C3[1), a yannHeHHoe aKTMBUPOBAHHOE YaCTUYHOE TPOMOOMIACTMHOBOE BPEMS

(A4TB) — npumerexnem nnasmpl umy C3[1. [T0BTOPHAS KITMHUYECKAs OLEHKA BKIIKOYAET aHam3 napakinHn4ecknx TeCTOB, OLEHKY KUCIIOTHO-0CHOBHOIo 6anatca
U IPOCHUNAKTUKY TUNOTEPMUN.

Possible DIC approach / BoamoxxHoe

Persistent bleeding / npuénumxenne BC-cunapoma

MpogomKatoLLeecss KpoBOTEYEHNE
Suspicion for DIC / Mogo3peHue Ha

Embolization by interventional
radiology / AmbonuaaLus MeToaom

Request paraclinics ROTEM, TEG,
fibrinogen or APTT / Heobxoanmel

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PAPEEE VS X

WHTEPBEHLMOHHOIA pafuonorum

[BC-cuHapom napakIMHNUYeCKne UCCneL0BaHus:

POT3M, Tarl, dubpuHoreH unn A4TB

Minute 60+ / MuHyTbI = 60 MUHYT

Persistent bleeding — DIC /
MpogosmKatoLLiee KpoBOTEYEHME —
[BC-cuHapom

Fibrinogen < 2 g/L / ®ubpuHoreH < 2 r/n

Cryoprecipitates or CF /
Kpnonpeunnutatsl nunu ©C

Long APTT / VanuHeHHoe A4HTB
PLasma or FFP / Mna3ma unun C3T1

Review of paraclinics / OugHka
napakinHn4ecKnx AaHHbIX

Hypothermia management /
lpefoTBpaLLeHne runoTepmnm

Assess acid-base status / OueHka
KNCNOTHO-0CHOBHOIO COCTOSIHNSA

Guided transfusion / Ynpasnsemoe
nepennBaHne KpoBn

Vasoactive and ventilatory support /
BazoakTnBHas 1 pecnupatopHas
noagepxka

Figure 4. Postpartum bleeding management algorithms minute 60+.

Note: this phase addresses persistent bleeding with suspicion of disseminated intravascular coagulation (DIC). Initial steps include embolization by interventional
radiology and targeted laboratory evaluation (ROTEM, TEG, fibrinogen, or APTT). Management involves guided transfusion, vasoactive agents, and ventilatory
support when needed. Persistent DIC with hypofibrinogenemia (< 2 g/L) and prolonged coagulation times is treated with cryoprecipitates or coagulation factors
(CF), and plasma or fresh frozen plasma (FFP). Continuous reassessment of paraclinical results, hypothermia, and acid-base balance is essential.

PucyHok 4. AnropuTm BeaeHUs MOCNepo0BOro KPOBOTEYEHUS B Nepuog > 60 MUHYT.

lpumeyanmne: Ha faHHOM 3Tane npofo/KaloLIEecs KDOBOTEYEHNE OLEHNBAETCS KAk BO3ZMOXHOE ANCCEMUHUPOBAHHOE BHYTPUCOCYANCTOE CBEPThIBAHUE

(ABC). lepsble aTanbl BKIKYAKT IMO0IN3ALNIO C TIOMOLLbI UHTEPBEHLMOHHOM PAANOSIOTNN U LIeIeHANPABIEHHOE 1a60PaTOPHOE 00C/Ie[0BaHNe —

ROTEM, TEG, onpenenexne 3Ha4eHuii (onbpuHOreHa v akTuBMPOBAHHOI0 4acTu4Hoe Tpom6onnacTuHoBoe spems (A9TB). JledeHne BktoYyaeT B cebs
KOHTPOIMPYEMOE NepennBaHne KpoBu, Ba30akTUBHbIE NPenapatsl U NCKYCCTBEHHYI0 BEHTUSAILIMIO IErkux npu HeobxoaumocTw. [lepcnctupyiowmit [JBC-cuHapom
C runogpubpuHoreHemmen (< 2 /1) u yanHeHneM BpeMeHY CBEPTLIBAHUS TIEYNTCA KPUONPeLUIUTaTamu nim ghaktopamu cBeptbiBanus (OC), a Takxe nnasmon
WM CBEXE3aMopoxeHHou nnasmoi (C3[1). Heobxo[um noCTOSHHbIA KOHTPOJIb MapakvHNYeCKuX JaHHbIX, TUMOTEPMUN U KNCTTOTHO-OCHOBHOIO 6aaHca.
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6. The empirical use of fibrinogen concentrate in
the early treatment of postpartum hemorrhage is not

recommended without verifying hypofibrinogenemia [10].

7. When the use of specific rapid tests is available:
Point of Care Testing for fibrinogen measurement (Red

Blood Cell Transfusion/ROTEM) are useful or strategies
to expedite the speed of laboratory assays [10].

8. The suggested literature-based dose is 3 to 4 g of
fibrinogen concentrate when the amount of blood reaches
3-4 L and bleeding continues uncontrolled.
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