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Postpartum hemorrhage (PPH) remains one of the main causes of maternal morbidity and mortality in the world. Timely pharmacotherapy is a key
element of complex treatment, which contributes to reducing the risk of serious complications and fatal consequences. Modern international recom-
mendations provide for the early use of uterotonic drugs, antifibrinolytic therapy and the individualized choice of medical treatment depending on
the etiology of bleeding; however, the results of the latest research require systematization and generalization.

Aim — to conduct a systematic analysis of modern scientific data on the effectiveness, safety and evidence base of pharmacotherapy of PPH, as well
as to determine modern approaches to drug treatment in accordance with international clinical recommendations.

Early use of uterotonic drugs, primarily oxytocin, is the basis of medical treatment of PPH. In case of insufficient efficiency, carbetocin, methylergo-
metrine, prostaglandins, and misoprostol are used, taking into account the clinical situation. Early administration of tranexamic acid within the first three
hours after bleeding has been shown to reduce the risk of maternal mortality. The effectiveness of pharmacotherapy depends on timely diagnosis,
adherence to clinical protocols and the combination of drug treatment with other methods of emergency obstetric care.

Conclusions. A systematic analysis of modern scientific data confirms that pharmacotherapy is a defining component of the complex treatment of
PPH. Early use of oxytocin as a first-line drug, timely administration of tranexamic acid, and use of alternative uterotonic agents according to the clini-
cal situation are the most justified from the standpoint of evidence-based medicine.
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dapmakoTepanis NicNANonoroBoi KPOBOTEYi: CyvacHi AOKa30Bi nigxoan
T.I. Kon4yk
BYKOBVHCBKIWIA AepXaBHUIA MEANYHNIA yHIBEPCUTET, M. YepHIBLI, YKpaiHa

[licnanonorosa KpoBOTEYa 3aMLAETLCA OAHIEID 3 OCHOBHMX NPUYMH MaTePUHCHKOI 3aXBOPIOBAHOCTI Ta CMePTHOCTI Yy cBiTi. CBOEYacHa
hapmakoTepania € KNUYOBUM €N1EeMEHTOM KOMMIEKCHOIO MIIKYBaHHS, LLO CMPUSAE 3HKEHHIO PUSNKY TAXKUX YCKIaAHEHb | TeTabHMX HaC/IAKIB.
Cy4acHi MiXHapoAHI pekomeHdaull nepenbaydatoTe PAHHE 38CTOCYBAHHA YTEPOTOHIYHMX Npenapartis, aHTngIOpUHONITUYHOT Tepanil Ta
HOMBIAYANI30BaHWI BUOID MEAVKAMEHTO3HOI O NIKYBAHHA 3a/1EXHO Bifl €TIONOr T KpOBOTEUI, MPOTE PE3Y/IbTaTV HOBITHIX AOCAIAXKEHL NOTPEOYIOTH
cncTeMaTnsallil nysaranbHEHHS.

MeTa — NpPOBECTN CUCTEMATUYHNI aHaNI3 CYHaCHMX HAaYKOBMX AaHMX LLOAO eeKTUBHOCTI, Oe3nekn Ta 40Ka30BOl 6a3u hapMakoTepanil
NICAANONOrOBOI KPOBOTEUI, @ TaKOX BM3HAUMTI CydacHi nigxoan A0 MeANKaMEeHTO3HOrro NiKyBaHHA BIANOBIAHO A0 MKHAPOAHWUX KAIHIYHMUX
peKoMeHaalin.

PaHHe 3aCTOCYBaHHA YTEPOTOHIUHWX NPEnapaTis, Hacamnepe OKCUTOUVHY, € OCHOBOIO MEANKAMEHTO3HOMO SIIKYBAHHA MIC/IAN0M0r0BOI KPOBOTEYI.
Hepes HefoCTaTHIO e(EKTUBHICTb BUKOPUCTOBYIOTL KaPOETOLWH, METUNEPrOMETPWH, MPOCTAraHANHY Ta MiZONPOCTON 3 YPaxyBaHHAM KIHIYHOT
cutyaull. [loBeaeHo, Wo paHHE BBEASHHS TPAHEKCAMOBOT KUC/IOTV MPOTAMOM MNEPLUMX TPbOX FOANH MIC/IA BUHUKHEHHA KDOBOTEUI 3HMXKYE PU3NK
MaTEPUHCBKOI CMEPTHOCTI. EeKTMBHICTE (hapmakoTepanil 3an1exwTs Bif CBOEHYACHO! AIarHOCTUKI, LOTPUMAHHA KNIHIYHMX NPOTOKONIB | NOEAHAHHS
MeAVKaMEHTO3HOI O NiKYBaHHA 3 iHLWWMW METOAaMM HEBIAKNAAHO! akyLepCbKOTl AOMNOMOT .

BucHoBku. CricTemaTnyHnii aHasia Cy4acHNx HayKoBMX AaHWX NIATBEPXKYE, WO hapmakoTepania € BU3HadaibH1M KOMMNOHEHTOM KOMM/IEKCHOTO
NiKYBEHHA MICNSN0N0r0BOI KpOBOTEY!. HalOibLL OOIPYHTOBaHVMM 3 NO3WLI AOKA30BOI MEANLVHN € DAHHE 38CTOCYBAHHA OKCUTOLMHY AK Npenapary
nepuol NiHil, CBOEYACHE NPU3HAYEHHS TPAHEKCAMOBOI KUC/IOTH Ta BUKOPUCTAHHA a/TbTEPHATVBHMX YTEPOTOHIUHMX 3aCO0IB BIAMNOBIAHO A0 KAIHIYHOT
cuTyaur.

ABTOP 3a49B/IFE NPO BIACYTHICTb KOHMNIKTY IHTEpeCiB.

KntovoBi cnoBa: niciano1orosa KposoTeYa, (hapMakoTepanis, OKCUTOLMH, TDGHEKCAMOBa KV1CNO0Ta, YTePOTOHIUHI NpenapaTy, A0Ka30Ba MeANLMHA.

Introduction ment of obstetric care, the introduction of modern

clinical protocols and the development of intensive

ostpartum hemorrhage (PPH) remains one of ~care, its frequency remains high, especially in low-

the most dangerous obstetric complications and middle-income countries [1,3,5]. At the same

and the leading cause of maternal morbidity and time, PPH is a significant problem for countries with
mortality in the world [3,5,6]. Despite the improve- adeveloped health care system, as it is accompanied
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by the development of severe hemodynamic disor-
ders, coagulopathy, the need for blood transfusions,
surgical interventions, and an increase in the dura-
tion of hospitalization [3,5,12].

The main cause of postpartum bleeding is uterine
atony, but traumatic injuries of the birth canal, re-
tention of placental tissue, and disruption of the he-
mostatic system also play an important role. Rapid
progression of blood loss requires immediate treat-
ment, as even a slight delay in therapeutic measures
significantly worsens the prognosis for the woman in
labor [5,8,12]. That is why modern approaches to the
management of PPH are based on the principles of
early diagnosis, standardized treatment algorithms
and timely application of effective drug therapy
[5,8,12].

Pharmacotherapy is a basic component of the
complex treatment of PPH. According to modern
international recommendations, the first-line drug
remains oxytocin, the effectiveness of which has been
proven by numerous randomized clinical trials
[4,10,20]. In the absence of an adequate clinical ef-
fect, other uterotonic agents are used, including car-
betocin, methylergometrine, prostaglandins, and
misoprostol. In recent years, much attention has
been paid to the use of tranexamic acid, the early
administration of which is associated with a reduc-
tion in the risk of death from bleeding without a sig-
nificant increase in the frequency of thrombotic
complications [2,14,21].

The emergence of new results of multicenter cli-
nical studies, updating the recommendations of in-
ternational professional organizations, and the im-
plementation of the principles of evidence-based
medicine made it necessary to review modern ap-
proaches to the medical treatment of PPH
[2,5,10,16]. Despite the considerable amount of ac-
cumulated scientific data, the issue of the optimal
choice of pharmacological agents, the sequence of
their use and the assessment of the clinical effective-
ness of individual therapy schemes remain the sub-
ject of active scientific discussions. Generalization of
modern evidence is important for improving clinical
practice, improving the quality of obstetric care and
reducing maternal mortality [3,5,8,12].

Aim — to conduct a systematic analysis of modern
scientific data on the effectiveness, safety, and evi-
dence base of pharmacotherapy of PPH, as well as to
determine modern approaches to drug treatment in
accordance with international clinical recommenda-
tions.
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The research was carried out in the format of
a systematic review of scientific literature in accor-
dance with the principles of evidence-based medi-
cine and the guidelines of PRISMA 2020. The infor-
mation search was carried out in international
scientometric databases PubMed, Scopus, Web of
Science, and Google Scholar.

The systematic review included full-text articles
published between 2015 and 2025 that addressed the
issue of medical treatment of PPH, evaluated the ef-
ficacy and safety of pharmacological agents, or con-
tained current clinical guidelines. Preference was
given to randomized controlled trials, systematic re-
views, meta-analyses, cohort studies, and internatio-
nal clinical guidelines. Duplicate publications, confe-
rence proceedings without full text, individual
clinical cases, letters to the editor, and studies that did
not meet the purpose of the review were excluded.

Methods of bibliosemantic analysis, systematiza-
tion, comparison, generalization, and critical evalu-
ation of scientific sources were used to generalize the
obtained data. The synthesis of the results was car-
ried out by qualitative analysis of the evidence base
regarding the use of uterotonic drugs, tranexamic
acid and other drugs in the treatment of PPH, taking
into account modern approaches to evidence-based
medicine.

As aresult of a systematic analysis of the scientific
literature, it was established that modern approach-
es to the pharmacotherapy of PPH are based on the
principles of early medical intervention, the use of
drugs with proven clinical effectiveness, and compre-
hensive management of patients in accordance with
standardized algorithms for providing emergency
obstetric care [3,5,8,12]. The analyzed studies
demonstrate a high degree of agreement regarding
the need for immediate treatment after the diagnosis
is established, since the timely use of drugs signifi-
cantly affects the volume of blood loss, the frequency
of hemorrhagic shock, the need for transfusion of
blood components, and the risk of maternal morta-
lity [1-3,6].

Most studies confirm that oxytocin remains the
first-line drug for the prevention and treatment of
PPH. The generalization of the results of rando-
mized controlled trials shows that its use ensures
arapid contraction of the myometrium, helps to re-
duce blood loss and reduces the need to use addi-
tional uterotonic agents [4,10,13,20]. At the same
time, part of the works indicates that the effective-
ness of oxytocin may be lower in women who re-
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ceived long-term stimulation of labor, which is as-
sociated with a decrease in the sensitivity of
oxytocin receptors. In such cases, the authors recom-
mend an early transition to combined drug therapy
without waiting for significant blood loss [7,13].

In the analyzed sources, considerable attention is
paid to carbetocin as a modern uterotonic drug of
prolonged action. The results of most clinical studies
indicate that its use allows for a reduction in the
need for repeated administration of uterotonics, to
reduce the frequency of additional medical interven-
tions, and to ensure longer uterine contractions com-
pared to oxytocin [17,20]. At the same time, a num-
ber of publications emphasize that the clinical
benefits of carbetocin are most noticeable among
patients with a high risk of PPH, in particular, after
cesarean section. At the same time, it is reported that
the economic aspects of the drug’s use may limit its
wide implementation in routine clinical practice
[5,17].

The analysis of the results of studies devoted to
the use of prostaglandins showed that misoprostol is
an effective alternative drug in cases of insufficient
effectiveness of oxytocin or the absence of the pos-
sibility of using injectable uterotonic agents [18—
20]. Most authors note its availability, ease of use
and stability at room temperature, which is an im-
portant advantage for medical institutions with li-
mited material and technical support [18,19]. At the
same time, it was established that the use of misopro-
stol is more often accompanied by the development
of short-term adverse reactions, among which chills,
increased body temperature, nausea, and vomiting
predominate [ 18—20].

The conducted analysis also proved that the use
of methylergometrine provides a rapid uterotonic
effect, but its use is limited due to the possibility of
developing cardiovascular side effects [5,8,20]. In
most studies, it is indicated that the drug is not re-
commended for patients with preeclampsia, arterial
hypertension, or other severe cardiovascular patho-
logy. In this regard, its use is mainly considered
a component of the second line of drug therapy after
assessment of possible risks [5,8,20].

A separate block of analyzed publications was de-
voted to tranexamic acid. Summarizing the results
of multicenter clinical studies confirmed that early
administration of the drug, preferably within the
first three hours after the development of bleeding,
significantly reduces the risk of death from blood
loss, reduces the need for hemotransfusion and the
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frequency of emergency hysterectomy [2,14—16]. At
the same time, the majority of authors did not find
a statistically significant increase in the frequency of
thromboembolic complications if the recommended
dosage regimens were followed. It has been estab-
lished that the greatest clinical effect of tranexamic
acid is observed when it is used simultaneously with
uterotonic drugs as part of complex treatment
[2,14,21].

The analysis of literary sources also showed that
the effectiveness of pharmacotherapy depends not
only on the choice of the drug, but also on the orga-
nization of medical care. Most studies report im-
provement in clinical outcomes when using stan-
dardized algorithms for management of postpartum
bleeding, which involve simultaneous drug therapy,
infusion-transfusion support, laboratory monitoring
of the hemostatic system, and continuous assessment
of the patient’s hemodynamic status [5,8,12]. The
authors note that the implementation of such algo-
rithms contributes to shortening the time to the
start of treatment, reducing the volume of blood loss
and the frequency of severe obstetric complications
[3,5,8,12].

The results of a systematic review indicate the
growing role of a personalized approach to the me-
dical treatment of PPH. Modern studies emphasize
the need to take into account the cause of bleeding,
the mode of delivery, the presence of concomitant
diseases, individual risk factors and the clinical con-
dition of the woman when choosing the optimal
regimen of pharmacotherapy [3,5,6]. This approach
provides the possibility of timely correction of treat-
ment tactics, increases the effectiveness of medical
intervention and contributes to the improvement of
treatment results.

The results of the conducted systematic review
are consistent with modern international clinical
recommendations, according to which pharmaco-
therapy is the basis of PPH treatment and should be
started immediately after diagnosis [5,8,12]. The
analysis of literary sources shows the high consis-
tency of the positions of international professional
organizations regarding the use of oxytocin as a first-
line drug. Despite the emergence of new uterotonic
drugs, oxytocin remains the «gold standard» due to
its high efficiency, relative safety and significant
clinical experience of its use [4,10,20].

At the same time, the results of modern research
demonstrate a gradual expansion of the possibilities
of drug treatment of PPH. Carbetocin is characte-
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rized by a longer effect and allows for reducing the
need for repeated administration of uterotonic
drugs, which is especially important in patients with
a high risk of developing massive blood loss [17,20].
However, the economic availability of the drug re-
mains one of the factors that limit its widespread
introduction into clinical practice, especially in
countries with limited financing of the health care
system. In this regard, most authors support the fea-
sibility of a differentiated approach to the choice of
uterotonic therapy, taking into account the clinical
situation and resource provision of the medical insti-
tution [5,12,17].

In recent years, special attention has been paid to
tranexamic acid, the effectiveness of which has been
confirmed by the results of large international clini-
cal studies. Unlike uterotonic drugs, its mechanism
of action is aimed at inhibiting fibrinolysis, which
allows for the stabilization of the formed thrombus
and reduces subsequent blood loss [2,14,21]. The
generalization of scientific data shows that the ma-
ximum therapeutic effect is achieved when the drug
is administered within the first three hours after the
development of bleeding. A later appointment sig-
nificantly reduces clinical effectiveness, which em-
phasizes the need for early diagnosis and quick treat-
ment decisions [2,15,21].

The analysis also confirms that drug therapy
should not be considered in isolation. Most modern
clinical guidelines emphasize the need for compre-
hensive management of patients with postpartum
bleeding, which includes assessment of hemodyna-
mic status, early initiation of infusion-transfusion
therapy, laboratory monitoring of hemostasis indica-
tors, mechanical methods of bleeding control, and, if
necessary, timely surgical intervention [5,8,12]. It is
the multidisciplinary approach that provides the
most favorable clinical results and reduces the risk
of multiple organ failure and maternal mortality
13,5,8].

Along with the positive results, the analysis of the
literature revealed a number of unresolved issues.
Different studies used different criteria for assessing
the massiveness of blood loss, different drug dosage
regimens, and heterogeneous clinical groups of pa-
tients, which makes it difficult to directly compare
the obtained results [10,14—16,21]. In addition, part
of the research was conducted in highly specialized
medical centers, which may limit the possibility of
extrapolation of their conclusions to institutions
with less resource provision [1,11].
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Optimizing combined pharmacotherapy regimens,
determining the most effective sequence of drug use,
personalizing treatment taking into account risk fac-
tors, and searching for new pharmacological agents
with greater efficacy and a better safety profile re-
main promising directions for further research.
Equally important is the implementation of uniform
standardized treatment algorithms, regular training
of medical personnel, and ensuring the availability
of modern medicines in maternity hospitals of vari-
ous levels. Comprehensive implementation of these
measures will contribute to increasing the effective-
ness of PPH treatment, improving the quality of ob-
stetric care, and further reducing maternal morbi-
dity and mortality.

Conclusions

A systematic analysis of modern scientific litera-
ture confirmed that PPH remains one of the most
dangerous obstetric complications, and timely phar-
macotherapy is a determining factor in reducing ma-
ternal morbidity and mortality. Summarizing the
results of research shows that the most reasonable
strategy of medical treatment is the early use of
uterotonic drugs, primarily oxytocin, which remains
the first-line drug according to modern international
clinical recommendations. In the absence of a suffi-
cient clinical effect, it is advisable to use carbetocin,
methylergometrine, misoprostol and other uteroto-
nic agents, taking into account the clinical situation,
concomitant pathology and possible contraindica-
tions.

It has been established that the inclusion of
tranexamic acid in the complex treatment scheme,
especially when it is administered within the first
three hours after the onset of bleeding, reliably im-
proves clinical results, reduces the volume of blood
loss, the need for hemotransfusions, and the risk of
fatal consequences. The effectiveness of pharmaco-
therapy largely depends on early diagnosis, strict
adherence to standardized treatment algorithms,
individualization of drug therapy and its combina-
tion with other methods of emergency obstetric care.
Further improvement of clinical protocols, expan-
sion of the evidence base regarding optimal treat-
ment regimens, and introduction of modern interna-
tional recommendations into the practice of
obstetric hospitals will contribute to increasing the
effectiveness of treatment of PPH and improving
maternal and perinatal outcomes.

The author declares no conflict of interest.
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