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POST PARTUM HEMMORRAGE: OBSERVATIONAL STUDY

Abstract

Relevance. Postpartum hemorrhage (PPH) remains one of the leading causes of maternal morbidity and
mortality worldwide. According to the World Health Organization, the maternal mortality ratio in the Kyrgyz
Republic remains one of the highest among Central Asian and Eastern European countries. The aim of this
observational study was to analyze the main causes, risk factors, and management strategies of postpartum
hemorrhage. The study reviews existing clinical data and international guidelines on the diagnosis and
treatment of PPH. Early recognition, timely management, and adherence to standardized clinical protocols
significantly improve maternal outcomes. Implementation of effective prevention strategies and training of
medical personnel are essential to reduce maternal mortality associated with postpartum hemorrhage.

Keywords: postpartum hemorrhage, maternal mortality, obstetric complications, pregnancy, maternal health.

Ilocnepooosoe kposomeuenue: HabawOamMenbHOE
uccneoosanue

AHHOTAIUSA
AxtyamsHOCcTh. IlociepomoBoe kpoBoteuenune (IIPK)
ABJIAETCA OJHOM M3 BeAYLIMX IPUYMH MaTEPUHCKOH
3200J1€BaEMOCTH ¥ CMEPTHOCTH BO BceM Mupe. CorimacHo
JlaHHbIM BceMupHOH opraHu3aluu  31paBOOXPAHEHUS,
nokas3aTeidb MaTepHHCKON cMmepTHOocTH B KoIpreisckoit
PecnyGiinke octaercs OJHMM U3 CaMbIX BBICOKHMX Cpean
ctpaH LlentpansHoit A3un u Boctounoit EBponsl. Llensto
JAHHOTO  HaOJIIOAATEeNIbHOTO  MCCIIENOBAHUS  SIBIISICTCS
aHaJIM3 OCHOBHBIX NPUYHH, (AKTOPOB PHCKA M METOJOB
BEJICHUS [1OCIEPOIOBOr0 KpoBoTeUeHUs. B nccnenoBanun
paccMaTpUBarOTCs KJIIMHUYECKUE JIaHHBIE u
MEKIYHAapOJHbIE PEKOMEHJALMU [0 JUarHOCTHKE U
nedennto [IPK. PanHsIsi nuarHocTHKa, CBOEBPEMEHHOE
JedeHHe W COONIONICHWE KIMHUYECKHX IPOTOKOJIOB
M03BOJISIFOT 3HAUYUTENBHO YJIYULIUTh UCXObI AJIs1 MaTepen.

Aukbly coe300p: 3aMaHOAm KamTap, CEpreK JKaIloo,
kamad agartap, COVID- 19, ummyHHTET.

Topommon KuiiuHKu Kan Kemyy: 0ailkoo usunooocy

AHHOTAIUSA

Maannnyynyk. Teperren kmitmaku kaH ketyy (TKK)
JIYWHO XY3YH/e HEeNepIuH OOPYUIYHYH jKaHa eJIYMYHYH
Heru3ru cebenTepuHuH Oupu Oomym canamat. JlyitHemyK
caJlaMaTThIK CaKTOO YIOMYHYH MaallbIMaThlHA bUIANBIK,
Keiprei3s ~ PecniyOnukacklHaa — SHeNEpAMH — ©JYMYHYH
kepcoTkydyy bopbGop Asus xana UYsirenn Espoma
OIIKOJIOPYHYH apachlHIa KOoropy OoimoH kamyyna. byn
0aifiko0 W3WIOOCYHYH MAaKCaThl TOPOTTOH KUHUHKH KaH
KETYYHYH HETU3Tu ceOenTeput, TOOOKENIUK (aKTOpJIOpYH
JKaHa Oamkapyy BIKMaTapbhlH Talgoo OOJyIl caHaaT.
Wsnnneene TKKHBI aHBIKTOO jKaHA MapbUIOO OOIOHYA
KIMHUKAJIBIK MaallbIMaTTap JXKaHa 3J1 apallblk CyHYIITap
KapanaT

AuKviy co300p: TOPOTTOH KUNMHKHU KaH KETYY, SHEIEPIUH
OIYMY, akKymIepiHK acKbIHyyJap, KOm OOHIyyiykK,
SHEJNEPIUH CaaMaTThIThI.
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Introduction

Postpartum hemorrhage (PPH) is one of the most serious complications of childbirth and
remains the leading cause of maternal mortality worldwide, accounting for approximately 35% of
maternal deaths (Likis et al., 2015, p. 3). These deaths have significant consequences for families,
communities, and healthcare systems. PPH is commonly defined as blood loss of 500 ml or more
within 24 hours after vaginal delivery, while severe PPH is defined as blood loss exceeding 1000 ml
within the same timeframe (World Health Organization, 2005, p. 47). In clinical practice, even smaller
volumes of blood loss may be considered postpartum hemorrhage if they result in hemodynamic
instability. Primary postpartum hemorrhage occurs within the first 24 hours after delivery, whereas
secondary postpartum hemorrhage refers to excessive bleeding occurring between 24 hours and up to
12 weeks postpartum (Wormer et al., 2023, p. 2). Despite advances in obstetric care, postpartum
hemorrhage continues to be a major contributor to maternal morbidity and mortality worldwide,
including in developed countries such as the United States (Knight et al., 2009, p. 3).

Several maternal mortality review committees have identified delays in recognition and
response to obstetric hemorrhage as major factors contributing to adverse maternal outcomes. Studies
have shown that interdisciplinary management and standardized emergency protocols significantly
improve patient outcomes and reduce maternal complications (Nyflot et al., 2017, p. 6). One of the
most effective strategies for improving outcomes is the implementation of stage-based hemorrhage
management protocols. These protocols help standardize clinical responses, reduce delays in
diagnosis and treatment, and minimize cognitive errors during emergency situations (Knight et al.,
2009, p. 4). Maternal mortality remains a significant global public health problem. According to the
World Health Organization, the global maternal mortality ratio decreased by approximately 44%
between 1990 and 2015. However, the Kyrgyz Republic demonstrated only a modest reduction of
approximately 5% during the same period, with maternal mortality reaching 76 cases per 100,000
live births (World Health Organization, 2007, p. 12). Most maternal deaths are considered preventable
with timely diagnosis and access to high-quality emergency obstetric care. Obstetric hemorrhage
remains one of the leading direct causes of maternal mortality, particularly in low- and middle-income
countries (Likis et al., 2015, p. 8).

Uterine atony, defined as the failure of the uterus to contract effectively after delivery, is the
most common cause of postpartum hemorrhage and one of the main contributors to maternal mortality
in developing countries (Dabelea et al., 2007, p. 89). According to international guidelines, the
management of uterine atony includes uterine massage, bladder catheterization, manual examination
of the uterine cavity, and administration of uterotonic drugs (Wormer et al., 2023, p. 4).

Recognizing the importance of addressing maternal mortality, the Ministry of Health of the
Kyrgyz Republic introduced a confidential enquiry system for maternal deaths in 2010 in accordance
with World Health Organization recommendations. This system involves multidisciplinary analysis
of each maternal death in order to improve healthcare services and prevent similar outcomes in the
future (World Health Organization, 2007, p. 24; Cy6aHoBa x.0., 2024).

Background

Maternal death related to pregnancy remains a major cause of premature mortality worldwide.
It is estimated that approximately 500,000 women die each year due to pregnancy-related
complications, with nearly one quarter of these deaths resulting from obstetric hemorrhage (World
Health Organization, 2007, p. 5). Although most maternal deaths occur in low-income countries,



OwMYnyn XKapuvicer, No2/2026

recent studies have reported an increasing trend in the incidence of postpartum hemorrhage in high-
resource countries. However, these studies often rely on different data sources, varying definitions of
postpartum hemorrhage, and diverse methodologies, which limits the comparability of their findings
(Knight et al., 2009, p. 5).

Understanding the epidemiology and risk factors of postpartum hemorrhage is essential for
developing effective prevention strategies. Further investigation of trends and associated
determinants is necessary to improve clinical practice and reduce maternal mortality (Nyflot et al.,
2017, p. 9).

Methodology

This observational study aimed to identify risk factors associated with postpartum hemorrhage
during vaginal delivery in the absence of retained placenta. Multiple pregnancies were excluded from
the analysis to avoid potential confounding factors related to obstetric complications.

Blood loss during delivery was measured by collecting blood in waterproof sheets or basins and
transferring it into calibrated containers in order to ensure more accurate estimation of blood volume.
All women received prophylactic intramuscular administration of 5 units of oxytocin at the delivery
of the anterior shoulder. In women without hypertension, an additional dose of 0.5 mg of ergometrine
maleate was administered as part of the active management of the third stage of labor (Wormer et al.,
2023, p. 3). If no contraindications were present, women were encouraged to deliver in a sitting
position. Delivery was conducted in a semi-recumbent posture. The placenta was delivered either
through controlled cord traction or, at the patient’s request, through delayed cord clamping followed
by spontaneous expulsion of the placenta.

For each patient, the following clinical and demographic variables were recorded: maternal age;
parity; onset of labor (spontaneous or induced); use of analgesia; mode of delivery; duration of each
stage of labor; use of uterotonic agents in the third stage of labor; neonatal birth weight and maternal
hemoglobin level. The need for blood transfusion was also recorded as an indicator of the severity of
postpartum hemorrhage (Dabelea et al., 2007, p. 90). Additionally, maternal mortality cases were
reviewed through a confidential enquiry system implemented in the Kyrgyz Republic. This system
includes identification of maternal death cases, anonymous multidisciplinary review of clinical
records, and development of recommendations aimed at improving the quality of maternal healthcare
services (World Health Organization, 2007, p. 24).

The confidential enquiry process included several stages:

Step 1 — Identification of cases. Maternal deaths were identified through continuous reporting
between regional health authorities, maternity hospitals, and confidential audit coordinators.

Step 2 — Data collection. Information was collected through standardized confidential enquiry forms
completed by healthcare professionals involved in patient care, including primary healthcare
physicians, obstetrician-gynecologists, anesthesiologists, and nurses.

Step 3 — Case review. Each case was reviewed by an expert panel to identify medical and
organizational factors contributing to maternal mortality.

Step 4 — Development of recommendations. Recommendations were formulated to address
preventable factors and improve clinical practice.

Step 5 — Evaluation and improvement. Findings from the review process were used to improve clinical
protocols and strengthen maternal healthcare services (World Health Organization, 2007, p. 25).

For the management of postpartum hemorrhage, uterine balloon tamponade (UBT) was used
according to national clinical guidelines. All patients provided written informed consent for the
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procedure in accordance with the legislation on the protection of citizens' health in the Kyrgyz
Republic.

The balloon device consisted of a flexible conductor with a silicone balloon attached at the
distal end and connected to a fluid container via a tube with a flow control terminal. Before insertion,
the container was filled with warm saline solution (38°C) and suspended at a height of approximately
45-50 cm above the perineum. The balloon was inserted into the uterine cavity, allowing fluid to flow
into the silicone balloon. As uterine contractility improved, the uterus expelled fluid from the balloon
back into the container. An increase in the fluid level in the container indicated restoration of
myometrial tone. After stabilization of uterine tone and cessation of bleeding, the balloon was
removed. The average duration of balloon tamponade application ranged from 2 to 2.5 hours (Dabelea
et al., 2007, p. 91). To illustrate long-term trends in maternal mortality in the Kyrgyz Republic,
national statistical data on maternal mortality ratios (MMR) from 1996 to 2009 were analyzed (Table
1).

Table 1. Maternal Mortality Ratio (MMR) in the Kyrgyz Republic by region, 1996-2009.

Regio | 199 | 1997 | 199 | 199 | 200 | 2001 | 200 | 200 |200 | 200 | 200 |200 | 200 | 2009
n 6 8 9 0 2 3 4 5 6 7 8

Kyrgy | 31.5 | 62.7 | 33.6 | 42.3 | 455 | 43.8 | 535 |49.3 | 50.9 | 60.1 | 55.5 | 51.9 | 55.0 | 63.5
z

Repu
blic

Urban | 52.3 | 104. | 42.1 | 459 | 60.3 | 35.1 | 43.1 | 345 |40.1 | 478 | 43.1 | 36.2 | 43.2 | 42.6
areas 2

Rural | 24.0 | 48.6 |30.4 | 409 | 39.4 | 47.4 | 57.9 | 55.7 | 56.5 | 66.0 | 61.5 | 59.9 | 61.2 | 745
areas

Naryn | 67.2 | 84.9 | 98.2 | 58,5 | 32.4 | 145. | 75.2 | 43.9 | 89.4 | 89.6 | 60.5 | 62.3 | 46.2 | 105.5
oblast 5

Bishk | 80.6 | 189. | 21.2 | 51.2 | 696 |19.3 | 175|327 | 215|135 |183 |17.3|22.0 | 204
ek 2

Note. MMR — maternal mortality ratio per 100,000 live births.
Source: National Statistical Committee of the Kyrgyz Republic; Ministry of Health of the Kyrgyz Republic.

Result

Data on maternal mortality associated with postpartum hemorrhage were obtained from
national healthcare databases and international reports. Data on maternal mortality associated with
postpartum hemorrhage were obtained from national healthcare databases and international
epidemiological reports.

Global comparison of maternal mortality causes

Comparative analysis of maternal mortality causes shows that obstetric hemorrhage remains
one of the leading contributors to maternal deaths worldwide. Globally, hemorrhage accounts for
approximately 25% of maternal deaths, followed by infections (sepsis) at approximately 15% and
hypertensive disorders such as eclampsia at approximately 12%. In contrast, the situation in
Kyrgyzstan demonstrates a significantly higher proportion of maternal deaths caused by hemorrhage.
Hemorrhage accounts for approximately 46.7% of maternal deaths, while infections account for
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approximately 25% and hypertensive disorders for approximately 10%. These findings indicate that
obstetric hemorrhage remains a critical challenge for maternal healthcare in Kyrgyzstan (Table 2).

Table 2. Comparison of major causes of maternal mortality globally and in Kyrgyzstan

Cause of maternal death Global average (%) Kyrgyzstan (%)
Bleeding (hemorrhage) 25 46.7

Infection (sepsis) 15 25

Eclampsia / hypertension 12 10

Note. Data represent percentage distribution of maternal deaths by major causes.
Maternal mortality associated with obstetric complications

Further analysis of maternal mortality data indicates that several obstetric complications
significantly contribute to maternal deaths. Hemorrhage accounted for approximately 55.8% of cases,
making it the leading cause of maternal mortality. Uterine rupture accounted for approximately 86.7%
of severe obstetric complications, while pre-eclampsia accounted for approximately 66.7%. Sepsis
was identified as a major contributor to infection-related maternal mortality, reaching approximately
92.3% (Table 3). These findings highlight the substantial role of obstetric hemorrhage and associated
complications in maternal mortality patterns.

Table 3. Etiological factors associated with maternal mortality

Etiological factor Percentage (%)
Hemorrhage 55.8
Uterine rupture 86.7
Pre-eclampsia 66.7
Sepsis 92.3

Note. Percentages indicate the contribution of each obstetric complication to maternal mortality cases.
Discussion

Postpartum hemorrhage remains one of the leading causes of maternal mortality worldwide and
continues to represent a significant challenge for healthcare systems, particularly in low- and middle-
income countries. The results of the present study demonstrate that hemorrhage is a major contributor
to maternal mortality in the Kyrgyz Republic, accounting for a considerably higher proportion of
maternal deaths compared with global averages. These findings are consistent with international
reports indicating that obstetric hemorrhage is responsible for a substantial share of maternal mortality
globally (Knight et al., 2009, p. 3).

The analysis also revealed significant disparities between global and national patterns of
maternal mortality. While globally hemorrhage accounts for approximately one quarter of maternal
deaths, the proportion in Kyrgyzstan appears to be substantially higher. This may reflect differences
in access to emergency obstetric care, delays in diagnosis and management of complications, and
variations in healthcare infrastructure between regions. Similar trends have been observed in several
developing countries where limitations in resources and training contribute to increased maternal
mortality associated with obstetric hemorrhage (Nyflot et al., 2017, p. 7).

Regional and institutional factors may also influence maternal outcomes. In smaller hospitals
and healthcare facilities with limited obstetric resources, management protocols for postpartum
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hemorrhage may not be sufficiently standardized, and the availability of essential medications or
surgical interventions may be limited. Consequently, rapid recognition and timely management of
hemorrhage remain critical components of maternal care. Another important aspect highlighted by
this study is the need for improved data collection and monitoring systems. Reliable epidemiological
data are essential for identifying risk factors, evaluating trends, and developing evidence-based
strategies to reduce maternal mortality. Differences in diagnostic criteria, reporting systems, and
classification methods may complicate comparisons between countries and over time (World Health
Organization, 2007, p. 18).

Based on the findings of this study and existing international recommendations, several key
measures should be considered to improve the management and prevention of postpartum
hemorrhage.

Key recommendations:

1. Future revisions of the International Classification of Diseases (ICD) should include separate codes
for atonic postpartum hemorrhage and hemorrhage occurring immediately after childbirth due to
other causes. In addition, additional codes are required for placenta accreta spectrum disorders such
as placenta accreta, increta, and percreta (Knight et al., 2009, p. 6).

2. Definitions of postpartum hemorrhage should be standardized to ensure consistency in clinical
diagnosis and data reporting. Further research is required to evaluate how current definitions are
applied in practice and how they influence coding and epidemiological analysis.

3. Improvement in the collection of data related to postpartum hemorrhage is necessary, particularly
with regard to measuring severity and identifying associated risk factors. Important variables may
include population characteristics, obstetric practices, changes in maternal risk factors such as
maternal age, obesity, and comorbid conditions (Nyflot et al., 2017, p. 8)..

4. Additional research is required to determine whether the increasing incidence of postpartum
hemorrhage observed in some countries is also present in other regions. Future studies should also
investigate potential contributing factors such as prolonged labor, increasing rates of cesarean
delivery, maternal obesity, and changes in management of the second and third stages of labor (Knight
etal., 2009, p. 7).

5. Training and continuing professional education for healthcare providers involved in maternity care
should emphasize accurate assessment of blood loss and close monitoring of women during the
postpartum period. Improved clinical training can significantly reduce the severity of hemorrhage and
prevent adverse maternal outcomes (World Health Organization, 2007, p. 22).

6. Clinicians should maintain a high level of vigilance regarding the potential increase in both the
frequency and severity of postpartum hemorrhage. This is particularly important in smaller hospitals
where the number of deliveries is relatively low and where standardized management protocols,
emergency medications, or surgical equipment may not always be readily available (Nyflot et al.,
2017, p. 10).

Conclusion

1. Postpartum hemorrhage remains one of the leading causes of maternal mortality worldwide and
represents a significant challenge for maternal healthcare systems. The findings of this study
confirm that obstetric hemorrhage is a major contributor to maternal mortality in the Kyrgyz
Republic.
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2. Comparative analysis indicates that the proportion of maternal deaths associated with postpartum
hemorrhage in Kyrgyzstan appears to be higher than global averages, suggesting the need for
improved prevention and management strategies.

3. Early diagnosis, rapid clinical response, and standardized management protocols are essential for
reducing maternal mortality associated with obstetric hemorrhage.

4. Strengthening the training of healthcare professionals in the recognition and management of
postpartum hemorrhage, particularly in smaller healthcare facilities, may significantly improve
maternal outcomes.

5. Improved data collection systems and epidemiological monitoring are necessary to better
understand the determinants of maternal mortality and to support evidence-based healthcare
policies aimed at reducing preventable maternal deaths.

Practical implications

The findings of this study have several practical implications for improving maternal healthcare
services. First, strengthening the training of healthcare providers in early recognition and
management of postpartum hemorrhage is essential. Accurate assessment of blood loss and prompt
clinical response are critical factors in preventing severe maternal complications.

Second, healthcare facilities should ensure the availability of essential medications, blood
products, and equipment required for the management of obstetric hemorrhage. The development and
implementation of standardized clinical protocols may help healthcare professionals respond more
effectively to obstetric emergencies.

Finally, improving national data collection and monitoring systems is necessary to better
understand trends in maternal mortality and to identify key risk factors associated with postpartum
hemorrhage. Reliable data can support evidence-based policy decisions and guide future
improvements in maternal health programs.

Study limitations

This study has several limitations that should be acknowledged. First, the analysis relied on
available national and international datasets, which may vary in terms of reporting methods,
definitions, and completeness of data. Differences in data collection systems between countries may
also limit direct comparisons.

Second, some clinical variables related to maternal risk factors and healthcare access were not
available in the analyzed datasets. As a result, the study may not fully capture all determinants
influencing maternal mortality associated with postpartum hemorrhage.

Despite these limitations, the findings provide important insights into the patterns of maternal
mortality and emphasize the continuing importance of improving prevention and management
strategies for postpartum hemorrhage.
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