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INTRODUCTION
Severe (massive) postpartum hemorrhage (PPH) 
is the leading cause of maternal mortality (27%) 
and severe maternal morbidity worldwide1,2.  
PPH is associated with hemorrhagic shock, 
disseminated intravascular coagulation, 
severe anemia, multi-organ failure, Sheehan’s 
syndrome, and hysterectomy5

Recent efforts to better identify at-risk patients, 
define significant blood loss, quantitatively 
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Aim

Postpartum hemorrhage (PPH) is a frequent complication in 
obstetric practice and a leading cause of maternal mortality, 
especially in high-birth-rate countries. Many women who survive 
such hemorrhages lose their reproductive potential due to radical 
surgeries such as hysterectomy.

Objective

To assess the prevalence, causes, treatment methods, and outcomes of 
massive postpartum hemorrhage in a high-birth-rate region.

Materials and Methods

A retrospective analysis of 287 cases of postpartum hemorrhage 
over a 5-year period (from January 1, 2018 to December 31, 2022) 
was conducted. All PPH cases were divided into two groups and 
compared by perinatal and obstetric risk factors in the Turkestan 
region of Kazakhstan. The frequency and prevalence of PPH, 
predisposing risk factors, perinatal complications, and extragenital 
diseases were assessed. Methods of managing postpartum 
hemorrhage were evaluated.

Results

The incidence of postpartum hemorrhage was 6 per 1,000 births, 
and the rate of massive transfusions was 13 per 10,000 births in 
the high-birth-rate region of Turkestan. The main causes were 
uterine atony (71.8%) and placental pathology (20.2%). Oxytocin 
was administered in 95.5% of cases, misoprostol in 37.9%, and 
tranexamic acid in 32.4%. The B-Lynch suture was the most 
common surgical method (32.8%), mostly in cases of uterine atony. 
Hysterectomy was performed in only 4.9% of cases, and in 71.4% 
of them the cause was uterine atony (rarely placental pathology or 
abruption).

Conclusions

Among 287 women with PPH, 62 (21.6%) had adverse maternal 
outcomes; of these, 14 (22.6%) underwent hysterectomy. In 88.7% 
of adverse outcomes, two or more predisposing factors were present. 
The use of organ-preserving procedures such as B-Lynch sutures, 
O’Leary uterine artery ligation, and temporary compression sutures 
reduced the hysterectomy rate by fourfold.

KEYWORDS
postpartum hemorrhage; massive transfusion; cesarean section; 
hysterectomy; maternal near miss.
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measure hemorrhage, and standardize perinatal care 
have increased the preventability of PPH5.  In the 
Turkestan region, the PPH rate decreased threefold 
from 11.3 to 3.6 per 1,000 births between 2018 and 
2022. Nevertheless, the prevalence of peripartum 
hysterectomy in Kazakhstan is 1.93 per 1,000 births, 
with the highest rates reported in the high-birth-rate 
region of Turkestan (20.2%), followed by the Almaty 
region (12.8%) and Almaty city (10.3%)6-8

About 2–4% of PPH cases are caused by uterine atony 
in the third stage or postpartum period, while 1% are due 
to placental abruption or placenta previa. Addressing 
PPH requires a multifaceted approach focused on 
prevention, risk response, rapid access to emergency 
care, and effective knowledge transfer10.
The WHO Postpartum Hemorrhage Roadmap 
(2023–2030) outlines priority actions, including the 
development of updated guidelines covering prevention, 
identification, and treatment; research to promote 
innovation and scale up access to proven interventions; 
and improvement of facility-based care at the national 
level.
Previously established risk factors for PPH include 
advanced maternal age, macrosomia, obesity, 
hypertensive disorders, history of PPH, labor induction, 
placenta anomalies, multiple pregnancies, and cesarean 
delivery12.  Prediction tools such as the California 
Maternal Quality Care Collaborative (CMCQQ), 
AWHONN, and NYBOH bundles have been suggested. 
However, risk factor definitions vary among studies, 
partly due to differing definitions of blood loss 
thresholds14,15,17.
A differentiated approach is needed to identify PPH 
risk factors based on blood loss volume, enabling better 
antenatal preparation and the prevention of avoidable 
maternal morbidity and mortality18,19.
The objective of this study was to assess risk factors, 
labor and postpartum course, and clinical management 
of women with postpartum hemorrhage depending on 
the volume of blood loss in a high-birth-rate region.

MATERIALS AND METHODS
The study was approved by the Local Ethics Committee 
of the Kazakh Medical University of Continuing 
Education (Protocol No. 3 dated 17.03.2020).
A retrospective cohort study was conducted at Regional 
Perinatal Center No. 3 in the Turkestan region. This 

is a tertiary-level maternity hospital located in a high-
birth-rate region of Kazakhstan, equipped with a blood 
bank, delivery unit, obstetric pathology ward, surgery 
department, and intensive care units [20, 21].
From January 1, 2018 to December 31, 2022, a total of 
46,554 deliveries were registered, and 287 cases (0.6%) 
involved postpartum hemorrhage. Based on blood loss 
volume, patients were divided into two groups: Group 
1 (n=169, 58.9%) had blood loss up to 1000 mL, and 
Group 2 (n=118, 41.1%) had blood loss exceeding 1000 
mL.
Inclusion criteria: women with PPH. According to 
national clinical guidelines, PPH is defined as ≥500 
mL blood loss during vaginal delivery, ≥1000 mL 
during cesarean section, or lesser volumes causing 
hemodynamic instability within 42 days postpartum.
Adverse outcomes were defined as cases requiring ≥3 
units of red blood cell transfusion, hysterectomy, or 
internal iliac artery ligation. Blood loss was measured 
using graduated containers and weighing soaked 
materials (1 g = 1 mL) [22].
Data were collected via a custom Excel form and 
included demographic data (residence, age), risk factors, 
obstetric history, comorbidities, course of pregnancy 
and delivery, lab values, and treatment methods.
Statistical analysis was conducted using IBM SPSS 
Statistics v23.0. Descriptive statistics were expressed 
as frequencies and percentages for categorical variables 
and as means ± standard deviation (SD) for normally 
distributed continuous variables. For skewed data, 
medians and interquartile ranges (IQR) were used.
Chi-square tests were used to compare groups by 
blood loss volume. Associations between maternal/
obstetric factors and adverse outcomes were examined 
using cross-tabulations (χ²) and multivariate logistic 
regression. Adjusted odds ratios (ORs) with 95% 
confidence intervals (CIs) were calculated, adjusting for 
antenatal risk factors. Pearson correlation coefficients 
≤0.3 were interpreted as weak, indicating no significant 
collinearity [23].
Relative risks (RRs) were calculated to assess the 
likelihood of surgical interventions based on the 
cause of PPH (e.g., uterine atony, placental pathology, 
abruption).
Ethical clearence

This study was conducted in accordance with ethical 
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standards. Ethical approval was obtained from the appropriate institutional review board, and informed consent was 
secured from all participants prior to data collection.  

RESULTS
The comparative characteristics of the parturients are presented in Table 1-3.
Table 1. Characteristics of parturients with postpartum hemorrhage (PPH)

Indicator Total, n=287 Group 1 n=169 Group 2 n=118 p-value

Age at delivery (years)

18-28 118 (41.1%) 80 (47.3%) 38 (32.2%) 0.0285*

29-39 147 (51.2%) 79 (46.7%) 68 (57.6%)

≥40 22 (7.7%) 10 (6%) 12 (10.2%)

BMI

18.5-24 87 (30.3%) 56 (33.1%) 31 (26.3%) 0.2698

25-30 121 (42.1%) 71 (42%) 50 (42.4%)

≥30 54 (18.9%) 26 (15.4%) 28 (23.7%)

Data missing 25 (8.7%) 16 (9.5%) 9 (7.6%)

Parity

0 61 (21.3%) 40 (23.7%) 21 (17.8%) 0.3264

1-3 154 (53.6%) 91 (53.8%) 63 (53.4%)

≥4 72 (25.1%) 38 (22.5%) 34 (28.8%)

Gestational age

21-28 weeks 2 (0.7%) 1 (0.6%) 1 (0.8%) 0.047*

29-36 weeks 23 (8.1%) 8 (4.7%) 15 (12.7%)

Full-term (≥37 weeks) 262 (91.2%) 160 (94.7%) 102 (86.5%)

Note: Differences are significant between groups at p<0.05.
Table 2. Anamnestic data of women with postpartum hemorrhage (PPH)

Indicator Total, n=287 Group 1 n=169 Group 2 n=118 p-value

Living conditions and admission

City 170 (59.2%) 96 (56.8%) 74 (62.7%) 0.3286

Village 117 (40.8%) 73 (43.2%) 44 (37.3%)

Planned admission 65 (22.6%) 37 (21.9%) 28 (23.7%) 0.712

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Indicator Total, n=287 Group 1 n=169 Group 2 n=118 p-value

Emergency admission 222 (77.3%) 132 (78.1%) 90 (76.3%)

Maternal risk factors

Primigravida 61 (21.3%) 40 (23.7%) 21 (17.8%) 0.231

Parity ≥4 72 (25.1%) 38 (22.5%) 34 (28.8%) 0.221

Uterine fibroids 20 (6.9%) 9 (5.3%) 11 (9.3%) 0.19

Risk factors from the medical history

Obstetric risks

Miscarriage 95 (33.1%) 63 (37.3%) 32 (27.1%) 0.0945

PPH in medical history 67 (23.3%) 28 (16.6%) 39 (33.1%) 0.0019

Cesarean section in medical history 30 (10.5%) 9 (5.3%) 21 (17.8%) 0.0014

Extragenital diseases

Iron deficiency anemia 237 (82.6%) 132 (78.1%) 105 (89%) 0.0256

Liver diseases 26 (9.0%) 14 (8.3%) 12 (10.2%) 0.7349

Kidney diseases 55 (19.1%) 23 (13.6%) 32 (27.1%) 0.0068

Diabetes mellitus 24 (8.3%) 9 (5.3%) 15 (12.7%) 0.0447

Hypertension 17 (5.9%) 5 (2.95%) 12 (10.2%) 0.0219

Thrombocytopenia 10 (3.5%) 8 (4.7%) 2 (1.7%) 0.2918

Pregnancy and delivery-related risk factors

Polyhydramnios 21 (7.3%) 9 (5.3%) 12 (10.2%) 0.1868

Macrosomia 93 (32.4%) 54 (31.95%) 39 (33.05%) 0.9462

Multiple pregnancy 18 (6.3%) 6 (3.6%) 12 (10.2%) 0.0425

Pregnancy-induced hypertension 42 (14.6%) 16 (9.5%) 26 (22.03%) 0.0052

Preeclampsia, eclampsia 36 (12.5%) 12 (7.1%) 24 (20.3%) 0.0016

Chorioamnionitis 8 (2.8%) 2 (1.2%) 6 (5.1%) 0.1071

Prolonged labor 67 (23.3%) 45 (26.6%) 22 (18.6%) 0.1523

Induction 59 (20.5%) 39 (23.07%) 20 (16.9%) 0.2646

Oxytocin stimulation 82 (28.6%) 51 (30.2%) 31 (26.3%) 0.5565

Cesarean section during current delivery 21 (7.3%) - 21 (17.8%) 0.0000

Magnesium therapy 89 (31%) 50 (29.6%) 39 (33.1%) 0.6208

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Table 3. Primary causes of postpartum hemorrhage

Indicator Total, n=287 Group 1 n=169 Group 2 n=118 p-value

Placental pathologies

Placental retention 58 (20.2%) 31 (18.4%) 27 (22.9%) 0.1212

Placental previa 2 (0.7%) - 2 (1.7%) >0.05 (≈0.50+)

Placental abruption 8 (2.8%) 2 (1.15%) 6 (5%) ≈0.25–0.30

Other causes

Uterine atony 206 (71.8%) 131 (77.5%) 75 (63.6%) 0.1293

Perineal trauma, birth canal injury 13 (4.5%) 5 (2.95%) 8 (6.8%) >0.4

Table 4. Obstetric outcomes of women with postpartum hemorrhage (PPH)

Indicator Total, n=287 Group 1 n=169 Group 2 n=118 p-value

Mode of delivery

Spontaneous vaginal delivery 198 (68.9%) 125 (73.96%) 73 (61.9%) 0.0000

Instrumental delivery (induction) 68 (23.7%) 44 (26.04%) 24 (20.3%)

Cesarean section 21 (7.4%) 0 21 (17.8%)

Maternal outcome

Maternal mortality 0 0 0 0.0000

Unfavorable 62 (21.6%) 1 (0.6%) 61 (51.7%)

Favorable 225 (78.4%) 168 (99.4%) 57 (48.3%)

Neonatal outcome

Live births 283 (98.6%) 169 (100%) 114 (96.6%) 0.0576

Stillbirths 4 (1.4%) - 4 (3.4%)

Neonatal mortality 0 - -

Data missing 0 - -

In the comparative analysis, the most likely risk factors for massive blood loss (more than 1000 ml) among parturients 
with the following characteristics: age over 29 years, history of postpartum hemorrhage (PPH), previous cesarean 
section, history of iron deficiency anemia, kidney diseases, diabetes mellitus, hypertension, pregnancy-induced 
hypertension, multiple pregnancy, preeclampsia; gestational age less than 36 weeks, cesarean section during the 
current delivery24,25,26.
Table 5. Interventions in the management of postpartum hemorrhage (PPH) by causes

Intervention Atony Placental Abnormalities Uterine Rupture Total (n = 287), % Atony Binary RR

Oxytocin 206 (75.2%) 60 (21.9%) 8 (2.9%) 274 (95.5%) 1 1.05

Misoprostol 86 (78.9%) 17 (15.6%) 6 (5.5%) 109 (37.9%) 1 1.10

Tranexamic acid 68 (73.2%) 19 (20.4%) 6 (6.4%) 93 (32.4%) 1 1.01

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Intervention Atony Placental Abnormalities Uterine Rupture Total (n = 287), % Atony Binary RR

Relaparotomy 6 (75.0%) 0 2 (25%) 8 (2.8%) 1 1.03

Hysterectomy 10 (71.4%) 1 (7.14%) 3 (21.4%) 14 (4.9%) 0 0.98

Removal of placental remnants 0 53 (100%) 0 53 (18.5%) 1 0.00

Abdominal aortic compression 65 (81.2%) 15 (18.8%) 0 80 (27.9%) 1 1.13

Temporary arterial ligation 17 (70.8%) 6 (25%) 1 (4.2%) 24 (8.4%) 1 0.97

B-Lynch sutures 75 (79.7%) 15 (15.9%) 4 (4.2%) 94 (32.8%) 1 1.11

O’Leary artery ligation 56 (78.8%) 11 (15.5%) 4 (5.6%) 71 (24.7%) 1 1.09

PVA (pulsatile volume expansion) 10 (71.4%) 1 (7.14%) 3 (21.4%) 14 (4.9%) 1 0.98

Uterine rupture repair 3 (100%) 0 0 3 (1.05%) 1 1.38

Uterine inversion 1 (100%) 0 0 1 (0.35%) 1 1.38

Blood transfusion 84 (84%) 15 (15%) 1 (1%) 100 (34.8%) 1 1.17

Massive blood transfusion 44 (70.9%) 12 (19.3%) 6 (9.6%) 62 (21.6%) 1 0.97

Transfer to ICU 53 (67.9%) 17 (21.8%) 8 (10.2%) 78 (27.2%) 1 0.93

¹: Bleeding not associated with birth canal trauma
²: Refers to placental retention, placental previa, and placental accretion

Table 5 presents the frequency of various diagnostic 
and therapeutic interventions for massive postpartum 
hemorrhage (PPH) depending on its causes (uterine 
atony, placental pathology, uterine rupture). Medications 
were most frequently used, with oxytocin administered 
in 274 cases (95.5% of all PPH), misoprostol in 109 
cases (37.9%), and tranexamic acid in 93 cases (32.4%). 
The majority of these interventions were performed 
mainly for uterine atony: oxytocin was administered 
in 75.2% of uterine atony cases and only in 2.9% of 
uterine rupture cases. Among surgical methods, the 
most common was the B-Lynch suture (94 cases, 
32.8%), also predominantly for atonic hemorrhage. 
Hysterectomy was performed in only 14 cases (4.9%), 
with the majority (71.4%) done for uterine atony (and 
only in rare cases for placental pathology or uterine 
rupture). The frequency of emergency laparotomy for 
uterine cavity revision was very low (2.8%), reflecting 
a tendency toward maximal conservatism in the 
management of PPH. Notably, the removal of placental 
remnants was performed only for “placental” causes (53 

cases, 100% of uterine rupture cases) and was absent in 
atonic hemorrhage (RR = 0)27.
The obtained data highlight the typical approach to 
managing PPH: pharmacological agents and organ-
preserving surgeries (B-Lynch, O’Leary sutures, aortic 
compression) are most commonly used as the first line. 
The relative risks (column RR) are close to one for 
most methods, indicating equal use of interventions for 
different causes of PPH. The exception is the removal 
of the placenta (RR = 0 for uterine atony), reflecting 
the specificity of this method for placental pathology. 
It is important to note that about one-third of patients 
(34.8%) received blood component transfusions, and 
over 20% of women required massive blood transfusions 
and transfer to the intensive care unit, underscoring the 
severity of the clinical cases.
Thus, Table 6 demonstrates that most patients with 
PPH received adequate intensive therapy, with the 
distribution of interventions correlating with the 
presumed etiological factor of bleeding (e.g., placental 
interventions exclusively for placental pathology). 

https://www.ibnsinatrust.com/Medical_College_Hospital.php
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Table 6. Multivariate logistic regression of risk factors associated with adverse outcomes

Risk Factor Adverse Outcome (n=62) Favorable Outcome (n=225) p-value Chi-square OR 95% CI

Antenatal period

BMI ≥30 17 (27.4%) 37 (16.4%) 0.03 4.56 2.5 1.1–5.4

Age ≥40 4 (6.5%) 18 (8%) 0.05 3.89 2.1 0.9–4.8

Primigravida 7 (11.3%) 54 (24%) 0.01 6.21 3.2 1.4–7.2

Parity ≥4 20 (32.3%) 52 (23.1%) 0.04 4.21 1.9 1.0–3.9

Previous cesarean section 14 (22.6%) 16 (7.1%) 0.01 10.83 3.81 1.7–8.3

PPH in medical history 25 (40.3%) 42 (18.6%) 0.0007 11.56 2.94 1.6–5.4

Hypertension

Hypertension 23 (37.1%) 72 (32%) 0.5467 0.36 1.25 1.7–2.3

Anemia

Anemia 57 (91.9%) 180 (80%) 0.045 4.02 2.85 1.1–7.5

Thrombocytopenia

Thrombocytopenia 2 (3.2%) 8 (3.5%) 1.0 0.0 0.9 0.2–4.4

Macrosomia

Macrosomia 18 (29%) 75 (33.3%) 0.6259 0.24 0.82 0.4–1.5

Multiple pregnancy

Multiple pregnancy 4 (6.4%) 14 (6.2%) 1.0 0.0 1.04 0.3–3.3

Labor-related processes

Chorioamnionitis 3 (4.8%) 5 (2.2%) 0.5013 0.45 2.24 0.5–9.6

Prolonged labor 10 (16.1%) 57 (25.3%) 0.1778 1.82 0.57 0.3–1.2

Induction 12 (19.4%) 47 (20.9%) 0.9305 0.01 0.91 0.4–1.8

Oxytocin stimulation 18 (29%) 64 (28.4%) 1.0 0.0 1.03 0.6–1.9

Cesarean section 18 (29%) 3 (1.3%) 0.0 50.98 30.27 8.5–107.2

DISCUSSION
Risk factors that predispose women to postpartum 
hemorrhage (PPH) play a crucial role in its development. 
When reviewing cases with poor outcomes (n=62), it 
was striking that only one woman had no identifiable 
risk factors. The vast majority—55 women (88.7%)—
had two or more. In fact, three women presented with 
as many as seven different risk factors, drawn from both 
their medical history and complications during labor. 
Eight women (13%) had six risk factors, 13 women 
(21%) had five, and 12 women (19%) had four.

The most frequently observed contributors included 
anemia, a history of previous PPH, obesity, high parity, 
hypertension, fetal macrosomia, a past cesarean section, 
and cesarean delivery in the current pregnancy. These 
findings highlight that women who experience severe 
PPH often face complex medical backgrounds and 
difficult childbirths, making early recognition of risk 
especially important.

Multivariate logistic regression (Table 6) revealed a 
number of factors statistically significantly associated 
with adverse outcomes in women with PPH. For 
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example, obesity (BMI ≥30) more than doubled the risk 
of worsening condition (adjusted OR ≈ 2.5; 95% CI 
1.1–5.4; p=0.03). Obstetric factors were also significant: 
primigravida (OR ≈ 3.2; 95% CI 1.4–7.2; p=0.01) and 
high parity (≥4 pregnancies; OR ≈ 1.9; 95% CI 1.0–3.9; 
p=0.04). The presence of obstetric interventions in the 
history also substantially influenced the risk: a previous 
cesarean section was associated with nearly a fourfold 
increase in the likelihood of an adverse outcome (OR 
≈ 3.81; 95% CI 1.7–8.3; p=0.01), and a history of 
previous PPH was associated with almost a threefold 
increase (OR ≈ 2.94; 95% CI 1.6–5.4; p<0.001). A risk 
factor was also anemia: anemia during pregnancy was 
associated with an increased likelihood of deterioration 
(OR ≈ 2.85; 95% CI 1.1–7.5; p=0.045)28, 29.
Among other examined factors, age ≥40 years and 
the presence of hypertensive complications during 
pregnancy did not show a statistically significant 
relationship with adverse outcomes (p>0.05). The 
influence of the specifics of the current delivery was 
particularly noteworthy: cesarean section in the current 
pregnancy had an extraordinarily high risk of worsening 
(adjusted OR ≈ 50.98; 95% CI 8.5–107.2; p<0.001). It 
should be noted that the wide confidence interval for 
this factor’s OR suggests significant data variability 
(possibly due to the low number of such cases), but the 
lower limit is significantly above one, highlighting its 
serious prognostic significance30,31.
Overall, the results from Table 6 clearly identify key 

predictors of severe outcomes in PPH and emphasize 
the need for especially careful monitoring of patients 
with identified risk factors.

CONCLUSION
The assessment of postpartum hemorrhage with an 
adverse maternal outcome in our study showed that a 
key component in managing pregnancies and deliveries 
is taking a detailed medical history and accounting for 
predisposing risk factors. Adequate dynamic monitoring 
of women during labor and identifying pathologies at an 
early stage provides an optimally effective opportunity 
to stop the bleeding.
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