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MEDICAL CARE FOR POSTPARTUM BLEEDING: A LITERATURE REVIEW
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Abstract

Relevance: According to modern literature, over the
past decade, there has been no tendency in the world to
reduce maternal mortality from postpartum hemorrhage
(PPH). In Kazakhstan, evidence-based medicine clinical
recommendations on prevention and algorithm of action for
obstetric bleeding have been developed and recommended for
use since 2010. We conducted a literary search for existing
innovative methods of PPH prevention and treatment based
on the study of clinical recommendations of many developed
countries, WHO, FIGO, and scientific publications. There
exist separate algorithms for managing PPH during vaginal
delivery or cesarean section.

The study aimed to explore the existing innovative
methods of preventing and treating postpartum hemorrhage
to determine the most effective medical care for postpartum
hemorrhage.

Materials and Methods: The literature search included
papers published on PubMed in English from January 1, 2018,
to November 31, 2022. The search was done by keywords
including “pregnancy,” “PPH,” “pregnancy complication,”
“pregnancy outcomes,” and “tranexamic acid,” “guideline.”

Results: Today, there are separate algorithms for managing
PPH during vaginal delivery or cesarean section. Fibrin
preparations and fibrinogen concentrate are recommended for
use. When PPH occurs, it is important to communicate with
family members to further inform them about the patient’s
condition. The routine use of the Allgower shock index for
accurate calculation of the volume of blood loss is proposed.
It is proposed to use antifibrinolytic drugs not only for
therapeutic purposes but also for prophylactic purposes. It is
important to carry out adequate infusion-transfusion therapy
to prevent iatrogenic coagulopathy.

Conclusion: Introducing the above modern technologies
into practical healthcare does not require high economic costs
and can be used in obstetric institutions at all levels of medical
care for PPH.

Keywords: postpartum hemorrhage (PPH), cesarean
section (C-section), uterine atony, uterine rupture, uterine
trauma, coagulopathy, placental pathology.

Introduction: Maternal mortality is a key indicator
of the health status of women of reproductive age and the
performance of the national healthcare system, reflecting both
the availability and quality of prenatal and obstetric care. High
maternal mortality from obstetric bleeding reflects the poor
quality of medical care organizations and shows the possible
direction to reduce maternal losses. Obstetric bleeding

remains a significant cause of maternal mortality worldwide.
Early recognition and effective treatment of postpartum
hemorrhage (PPH) contribute to the reduction of massive
PPH and hemorrhagic shock, massive transfusion of blood
and its components, hysterectomy, bladder injury, re-surgery,
pulmonary edema, acute kidney injury, thromboembolic
complications, multiple organ failure, maternal mortality, and
morbidity.

The aim was to study existing innovative methods for
the prevention and treatment of postpartum hemorrhage to
determine the most effective medical care for postpartum
hemorrhage.

Materials and methods: The literature search included
papers published on PubMed in English from January 1, 2018,
to November 31, 2022. The search was done by keywords
including “pregnancy,” “PPH,” “pregnancy complication,”
“pregnancy outcomes,” and “tranexamic acid,” “guideline.”

Results: Support and communication with family members
in PPH are important for patient care. Contact with family
members supports meeting their emotional needs during care
for PPH. This stage helps to emotionally prepare relatives for
possible outcomes. Family members are often more informed
about the patient’s health status and past illnesses and can
provide valuable information that can help when providing
emergency care for PPH [1]. Effective communication and
interaction with patients and their families affect treatment
outcomes, safety, and perceived quality of care [2]. Support
and communication with family members are regulated by
clinical guidelines in Japan, the USA, and the UK [2-5]. The
California Maternal Quality Care Collaborative protocol on
quality assurance in the field of maternity has developed a
checklist for communication with the patient’s relatives [2]:

1. Definition of a healthcare professional:

- Identify a staff member to keep the family updated and
help with the support items listed below;

Where possible, this person should be identified at the
admission of a patient at risk for PPH and immediately
available to support the family in an emergency.

2. Immediately after PPH is diagnosed:

- Introduce yourself and explain your role to family
members;

- Invite family members to move to another room away
from where the bleeding occurred; explain the importance of
accurately measuring blood loss;

- Explain to the family what happened and what they can
expect in the next few hours, including the duration of the
operation (if applicable) and how often to contact them (at
least every hour); provide them with your contact details;
act as a liaison between the family and other units to provide
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timely information;

3. If the patient is in critical condition:

- Prepare family members for what they may see (for
example, if the patient is intubated);

- Let the family know about what the patient already
knows (e.g., does she know she had a hysterectomy);

- Provide the patient with updated information about her
baby, photos, etc. If possible, bring the baby to the patient and
identify ways in which she can participate in the care of the
baby (e.g., first feeding);

- If the patient is intubated or unable to speak clearly,
provide a whiteboard or similar method of communication.
Ask the patient what her needs are and provide support (e.g.,
make sure the mother is lactating if she wishes to breastfeed);

- Assess the patient’s understanding of her medical status/
care plan and provide support as needed (e.g., the patient may
fear extubation and need physician reassurance);

- Offer emotional support through a social worker,
psychologist, or imam/priest/rabbi before discharge;

- Acknowledge the trauma experienced by the patient

Table 1 — Allgower shock index [6]
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and provide the patient and family with advance guidance
regarding physical and emotional recovery;

- Provide postpartum specifics, “what to expect” after
discharge (e.g., “Life after a hysterectomy”);

- Encourage ecarly follow-up with a physician after
discharge;

- Invite the patient to arrange a time with their doctor to
discuss further recovery tactics.

Allgower shock index (SI), calculated by dividing heart
rate by systolic blood pressure, is used to detect the blood
loss volume, hemodynamic instability, and hypovolemia in
PPH (Table 1). Foreign clinical guidelines report the proven
effectiveness of SI, which is widely used as a routine method
for assessing blood loss in PPH. SI values increase with blood
loss after the birth of the placenta. SI values were significantly
higher in patients who required a blood transfusion for massive
bleeding than in patients who did not receive it [6-11].

Index Blood loss volume
0.8 or less Normal level
09-12 20%
1.3-14 30%
1.5 and more 40%

Therefore, SI is more efficient in detecting PPH than other
vital signs. Using SI in PPH management could contribute to
the timely recognition of PPH and reduce blood loss. Suspected
blood loss, vital signs, and symptoms of hypovolemic shock
should be included in the clinical assessment to recognize and
diagnose PPH.

Tranexamic acid (TXA) is an antifibrinolytic drug that
blocks the binding sides of lysine on plasminogen molecules.
In Kazakhstan, TXA preparations are recommended by
the clinical protocol of the Ministry of Healthcare of the
Republic of Kazakhstan on PPH [9] for massive bleeding
or circumstances that activate the fibrinolytic system of the
blood. However, exact requirements for dosage, timing, and
routes of administration are not defined, and the possibilities
of prophylactic use of this drug group are not considered.
According to the clinical protocols on the use of TXA to
treat and prevent PPH by the Royal College of Obstetricians
and Gynaecologists [10], Queensland Clinic [11], WHO
recommendations [12], New Zealand National Consensus
Guidelines for Treatment of Postpartum Haemorrhage [13],
and FIGO (The International Federation of Gynecology and
Obstetrics) recommendations on the management of PPH
[14], the timely use of TXA preparations reduces female
mortality from bleeding from 1.9% to 1.5% (risk ratio (RR)
0.81, 95% confidence interval (CI) 0.65-1.00; P=0.045) [9,
10]. A meta-analysis of individual data found that a 15-minute
delay in administering TXA during the first 3 hours of bleeding

decreases this drug’s efficacy by 10% [15].

An analysis of 10 RCTs (6 for C-section and 4 for vaginal
delivery) evaluated the effectiveness of TXA as a prophylactic
drug for cesarean section (C-section) in the PPH risk group
along with uterotonics. There is no reliable data on using TXA
to prevent PC during vaginal delivery. The results of RCTs
allow us to recommend TXA preparations for preventing PPH
in women undergoing a planned C-section, as there was a
significant decrease in blood loss in patients with and without
risk of thromboembolic complications [13-24].

Fibrinogen as An early predictor of PPH severity

Fibrinogen concentration is a reliable indicator that
correlates with severe PPH development. The risk of severe
PPH increased twice at a fibrinogen concentration of 2-3 g/L
and 12 times at a concentration >2 g/L [24].

In ongoing PPH, fresh-frozen plasma (FFP) alone is often
not sufficient to maintain adequate fibrinogen levels (>2 g/L)
or to effectively raise an already low fibrinogen level [25]. So,
fibrinogen concentrates are needed in this case. Massive FFP
transfusions decreased fibrinogen concentration in ongoing
PPH [24]. This was due to the short biological half-life of
individual blood coagulation factors and a frequent increase
in turnover of blood coagulation factors and inhibitors in
coagulopathy because of consumption and/or loss or dilution.
FFP introduction is also associated with numerous problems.
E.g., it takes 30-45 minutes to defrost FFP; transport and
heating devices are needed; a significant increase of fibrinogen
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levels requires Large volumes of FFP (800 ml to replace 2
g of fibrinogen). This poses a risk of volume overload and
pulmonary edema in high-risk patients (high volume intake,
other risk factors such as multiple pregnancies, preeclampsia,
and antenatal glucocorticoids). Other complications associated
with blood transfusion include transfusion-associated acute
lung injury, etc.

The European guidelines for managing trauma-related
bleeding [24] and recent publications on managing PPH
recommend administering 2-4 g of fibrinogen concentrate at
levels >2 g/L for ongoing bleeding.

The Australian guidelines recommend using the fibrinogen
concentrate depending on the blood loss volume and the limited
use of colloids due to a possible iatrogenic coagulopathy.
Large volumes of colloids dilute the coagulation factors,
leading to clotting disorders and coagulopathy. Besides,
rapid consumption of fibrinogen, coagulation factors, and

Table 2 — Fibrinogen Dosing Guidelines
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platelets due to constant blood loss exacerbates coagulopathy.
Colloidal fluids have a proven negative effect on coagulation
and endothelial function [26].

Fibrinogen might be administered based on laboratory
findings or without the analysis results. The decision to
administer fibrinogen concentrate is based on clinical criteria
(without laboratory tests) [27].

1. Inject 1 gram of TXA (if not already in)

2. Enter 3 grams of fibrinogen concentrate. Dilute 1 gram
in 50 ml of warm water. Mix gently and do not shake (to
avoid foaming). Administer every 1 gram for life-threatening:
through a manipulator for 3 minutes.

The decision to administer fibrinogen concentrate is
based on clinical criteria and laboratory data (fibrinogen
concentration or thromboelastography). Administer 1 gram of
TXA (if not already administered). Use the fibrinogen dosing
guide (Table 2).

Target thromboelastography > 12 mm or fibrinogen concentration > 2 g/L
Thromboelastography fibrinogen in the blood cryoprecipitate Concentrate
fibrinogen
6-10mm 1-2g/L 15 units 3gr
<6mm <lg/L 25 units Sgr

Discussion: The importance of preventing and managing
PPH to reduce maternal mortality and morbidity. The authors
reviewed literature from various developed countries, WHO,
and FIGO and found that early recognition and effective
treatment of PPH are crucial in preventing complications
such as hemorrhagic shock, thromboembolic complications,
and maternal mortality. The study also suggests using modern
technologies, such as fibrin preparations and antifibrinolytic
drugs, in healthcare practice to prevent and manage PPH. The
article also highlights the importance of communication and
support with family members, regulated by clinical guidelines
in Japan, the USA, and the UK. The article provides a checklist
for healthcare professionals to communicate effectively with
the patient’s family during PPH. Additionally, the Allgower
SI is proposed for accurate blood loss volume calculation in
PPH.

Conclusions:

- Communication with family members shall make an
integral part of medical care due to its positive effect on the
emotional preparedness of relatives for possible outcomes.

- The Allgower SI ensures an accurate blood volume
calculation and is routinely used to determine the amount of
blood loss and to provide emergency care for PPH.

- Given the high frequency of C-sections, experts in
obstetrics should consider the need to develop separate
algorithms for managing PPH during vaginal delivery or
C-section.

- Fibrinogen concentrate is preferred for fibrinogen
replacement in PPH because it replaces fibrinogen faster than
FFP.

- TXA drugs are antifibrinolytics used to treat PPH and

are included in all clinical protocols in many national, WHO,
and FIGO clinical protocols. Clinical guidelines (UK, NZ,
Germany, Austria, Sweden, WHO, FIGO) describe fixed
doses (0.5 g to 2.0 g) and TXA drug use methods. WHO,
FIGO and New Zealand National Consensus Guidelines
recommend repeated doses of TXA for ongoing bleeding.
THC preparations must be used within 3 hours after PPH is
detected. TXA preparations are an affordable and effective
way to combat PPH and prevent bleeding during C-sections
[9-24].

Introducing the above modern technologies into practical
healthcare does not require high economic costs and can be
used in obstetric institutions at all levels of medical care for
PPH.
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ME/UIUHCKASA IOMOLIIb TPU MOCJEPOJOBOM KPOBOTEYEHUMU:
OB30P JIMTEPATYPbI

C.III. Hcenosa', /I.b. Beiicenosa!, A.B. Ewim!, I'E. XKanabamuiposa', M.C. Axbinbair’,
I'K. Epmaxanbem’, A.A. Kaowviposa'
'HAO «Kaszaxcrkuut Hayuonanvuwiti Ynusepcumem um C.J]. Acghenousposay,
Anmamol, Pecnyonuxa Kasaxcman

AHHOTAN NS

AKTyaJIbHOCTB: 10 TaHHBIM COBpEMEHHOI JTUTEpaTyphl 3a MOCIeIHee ASCATUIETHE B MUPE HE OTMEUAeTCs] TeHACHIINS K
CHIDKEHHIO CITy4aeB MaTePHHCKONH CMEPTHOCTH 0T nocieponoBsix kpooreuenuil (IIPK). B Kasaxcrane Ha ocHOBaHMM IPUHIIU-
OB Jl0Ka3aresibHOi MeauiuHbl ¢ 2010 roxa pa3paboTaHbl U PEKOMEHI0BAHbI K TPUMEHEHHIO KITMHUYECKUE PEKOMEH AU 110
npoQUITaKTHKE U AJITOPUTMY JNEWCTBHS MIPU aKyIIEPCKUX KPOBOTEYECHUsIX. HaMu mpoBeieH TuTepaTypHblid MOUCK CYIIECTBYIO-
XX WHHOBAIIMOHHBIX METOAOB MpoduiaakTuky 1 nedenus [IPK Ha ocHOBaHWM M3y4eHHs KIMHUYECKUX PEKOMEHIAINH MHOTHX
pa3BuThix ctpan mupa, BO3, FIGO u Hay4HbIxX myOsiaukanuii. Ha ceronHsAIHNi 1eHb UMEIOTCS OTICIbHBIC aJITOPUTMBI BEJICHHUS
I1PK npu pozax dyepe3 eCTeCTBEHHbIE POJOBBIE ITyTH U IIPU ONEepaIiy KecapeBa CeUCHHUS.

Leanb uccienoBanus — U3y4YeHHE CYIECTBYIONIMX HHHOBALIMOHHBIX METOIOB npodunaktiky U Jedenus [1PK nnst BoisiBie-
HUsE HanOoutee A dekTHBHOM MequuUHCKoN oMo pu [TPK.

Marepuansl U MeToabl: [IpoBenen nouck crareil B 6ase naHHbix PubMed, onmyOnMKOBaHHBIX ¢ HCIIOJIB30BaHHEM TOUCKO-
BBIX TEPMHHOB «OEPEMEHHOCTBY, «IIOCIEPOIOBOE KPOBOTECUCHUEY, KOCIOKHEHUE OEPEMEHHOCTHY, KUCXObl OEPEMEHHOCTIY 1
«TpaHEKCaMOBast KUCIIOTay, «guideliney». B 0030p ObLIM BKIIFOUCHBI CTAThH Ha AHTJIMHCKOM S3bIKE, OMyOIHKOBAHHBIC B TICPHOJ C
1 suBaps 2018 . mo 31 HOsOps 2022 1

PesyabTarhl: Ha ceronHsAnHuil JeHb CyIECTBYIOT OTAeIbHbBIE anropuTMsl BeaeHus [IPK npu pomax dyepe3 ectecTBeHHBIE
POZIOBBIE TITH M IIPH KECapeBOM CEYCHUH. PEKOMEHIOBaHbI K MPUMEHEHHIO Tpenaparbl (UOpHHA U KOHIEHTpaAT GUOpUHOTe-
Ha. [Ipu Bo3HukHOBeHnu [1PK BakHO CBSI3aThCsl ¢ WiIEHAMHU CEMbH, YTOOBI JIOMOJIHUTEIBHO HHOOPMUPOBATH UX O COCTOSTHUU
nanuenra. [IpeaokeHo pyTHHHOE HCTIONIB30BaHKE IIIOKOBOTO MHAEKCA AJLIrayapa Jijisi TOYHOTO pacueTa 00beMa KpOBOIIOTEPH.
[Ipennaraercs ucrnonb3oBark aHTUPUOPHHOIUTUUECKHUE ITPENaparhl He TOJIIBKO B JICYEOHBIX, HO U B TIPO(UIAKTUIECKUX LEIsX.
BakHO NpOBOUTE aJIeKBaTHYIO HH(Y3HOHHO-TPAHC(Y3MOHHYIO TEPAITHIO IJIs TPEAYTPEIKACHHS ITPOTCHHOM KOaryJomnaTry.

3akJouenne: BHeapeHnue BolleNepeyrCICHHBIX COBPEMEHHBIX TEXHOJIIOTHH B MPAKTHYECKOE 3/[PaBOOXpaHEHHE He TpeOyeT
OOJIBIINX YIKOHOMHUYECKUX 3aTPaT U MOXKET OBITh MCIIOJIb30BaHO B POJOBCIIOMOTATENILHBIX YUPEKACHHUIX Ha BCEX YPOBHSX OKa-
3aHUSA MeIUIUHCKOHN nmomornu npu [TPK.

Knrwuesvie cnoea: nocxzepodoeoe KposomeueHue, Kecapeso cevernue, amoHusl MamKu, paspvle Mamku, mpasmovl MamkKu, Ko-
azyionamust, namoaocus niayeHmal.

BOCAHFAHHAH KEHIHI'T KAH KETYT'E APHAJIFAH MEJUIIMHAJIBIK KOMEK:
9JEBUETKE IIOJY

C.III. Hcenosa', /I.B. Beiicenosa’, A.B. Ewim’,
IE. JKanabamuviposa', M.C. Axwinbaii’, I'K. Epmaxanbem’, A.A. Kaowviposa'.
«CIK. Acghenousapos amvinoasvr Kasax ynmmueix meouyuna ynusepcumemi» KEAK,
Anmamel, Kazaxcman Pecnyonuxaceoi.

AHjaarmna

O3exTimiri: Kazipri omeduerrepre coiikec, COHFBI OHXKBUIIBIKTA dJieMie OOCaHFAaHHAH KCHIHTI KaH KeTylIeH OOJaThIH aHa
OINIMIHIH TOMEH/IEY Ypaici Oailikammaiinel. Ka3zakcTaHna Aomernai MeTuIHa KaFuaaTTapeiHbiH Herisinae 2010 xpuinan Oacramn
aKyIIepITiK KaH KeTYJIEPiH alJbIH aly JKOHE dCep €Ty allTOPUTMIi OOWBIHIIA KIMHUKAJIBIK YCHIHBIMIAD d3IpJICHII, KOJIaHyFa
yCBIHBULIBL. Bi3 onemuiH kentereH nameiran enaepinis, 1Y, FIGO xoHe FpUIBIME 0aChUTBIMAAP/IbIH KJIMHAKAIBIK YCBIHBIMIA-
PBIH 3epTTey Heri3iHae O0CaHFaHHAH KCHIHTI KaH KeTYIIH aJJIbIH ajy MEH eMJCYIiH KOJJIaHBICTaFbl MHHOBAIMSIIBIK O/IiCTCPIH
onebu i3nectipaik. byrinri kyHi 6ocanraHHaH KeHiHTi KaH KTyl Taburu 00caHy KaHAJbI apKbUIBI )K9HE Kecaphb TUTITT apKbUIbI
Oackapy/IbIH JKeKe aJlrTOpUTMIEpi Oap.

3epTTeynin MaKcaThl — OOCaHFaHHAH KCWIHT1 KaH KCTY/IiH all[bIH ajly MCH eMICYIiH KOJJaHBICTaFrbl HHHOBALUSIIBIK O[Ti-
CTEpiH Heri3iHje OocaHFaHHAH KeHiHT1 KaH KeTy Ke3iH/AEer! eH THIM MeTUINHAIIBIK KOMEKT] aHbIKTAy YIIiH 3epPTTey.
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Marepuangap mMen daictepi: PubMed mepexkopbsiHIa OKYKTLTIKY», «O0CaHFaHHAH KEHiHTI KaH KeTy», «KYKTUTIK acKbl-
HYBD», <OKYKTLTIK HOTHIKEJIEp» JKOHE «TPaHEKcaM KBIIIKBIIbD», «HYCKAYJIbIK» 131ey TepMUHIEP] apKbUIbl KapHsUlaHFaH MaKa-
manap i3gecripingi. oy 2018 xpuineH 1 karTaps! MeH 2022 KbpUIABH 31 Kapamachl apaibIFbIH/IA KapUsIIaHFaH aFbUIIIBIH
TIUTIHIET] MaKamagapabl KAMTBITBL.

Hotuxenepi: byriari xyHi TaOuFu Tyy KaHaJIbl apKeUIBl 0OCaHy Ke3iHIE KoHe Kecap Tiliri ke3iHae OocaHFaHHAH KeHiHTi
KaH KeTyqi 0ackapyaslH skeke anroputmaepi 6ap. Kongany ymia ¢ubpuH npenapartapsl MeH (pUOpUHOTEH KOHIICHTPATHI YCBI-
HeIIanel. Erep G0ocaHFaHHAH KeHWiHT1 KaH KETy OpBIH ajca, HayKacThIH JKaFJaibl Typabl KOCBIMINA Xabapay YIIiH oTOach My-
mrenepiMer OaitnaHpICYy MaHBI3ABL. KaH KOFaiTy KeJeMiH oIl ecenTey YIIiH AJraydp MOK WHACKCIH KYHICNIKTI KOJIIaHy YChI-
HBUTabl. AHTH(GUOPHHOMUTHKAIBIK IIperapaTTapabl TeK eMIIK MaKcarTa FaHa emMec, MPOo(QHIIAKTHKAIIBIK MAKCaTTa J1a KOJIaHy
YCBIHBUTAJBI. SITPOTEHIIK KOATryIONaTHsIHBIH AJIBIH ally YIOiH aJeKBAaTThl HHQY3HIBIK-TPAHC(Y3HUUIBIK TEPAIUSHEI XKYPTi3y
MaHBI3/IBL.

KopsiThinabl: JKorapbina aTaiaraH 3aMaHayd TEXHOJIOTHSUIAPBI IPAKTUKAJIBIK ACHCAYIIBIK CaKTay CallachblHa €HTi3y YIIKeH
SKOHOMHUKAJBIK IIBIFBIHAAPIBI KAXKET eTIei/Ii )koHe OOCaHFaHHAH KeHWiHT1 KaH KeTy Ke3iHIe MEIUINHAIBIK KOMEKTIH OapIbIK
JCHTeHiH/eT] aKyIepIriKk MeKeMeep e KOIIaHbUTyhl MYMKIiH.

Tyiiinoi ceszdep: 6ocanzannan Ketiinei Kan Kemy, Kecapb miniei, Hcamolp amoHUsACy, HCAMbIPOLIH HCAPLLIYbL, AHCAMBIPObIH
JAcapakammapul, Koazyilonamusl, NAAYeHma namono2UsCyL.
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